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10 all w hom 1% Maay Conceri:

Be 1t known that we, Howarp 3. Vax
ALSTYNRE and WanTeEr L;MI_JL‘ citizens ot the
Unitted $States, Tes1c1y :1'1‘"1@115% qer. I
the coumnty of Lensselaer, State ol Sew
3 ovic, have im*vntw e

rinin ueyw and usetul
Improvements in Rotary Kngines: and I do

hereby declave the follows me to be a tull,
clear, and exact description of the inv GH-—

enable others skilled in
appertains to make and

tion, such as will
the art to whiceh 1t
uge the same.

Lhe present mvention i

plmmuh , to provide an ﬂf{::LGdlﬂﬂlT simple,
durable, and powerful engine of that h pe

01111)“51110 a cviindrical easing having an

interiorly located aunnulay chamber inter-
sected at rvegular intervals by transverse
slots, in each of which 1s fitted o shide valve
or gate and a piston p]‘{'ﬂ‘iﬂud with a palv
of mametrtml_ﬂ ()ppoanﬂ heads mlmwel
for movement 1 said (,-llzf_llli_;'t}-l.

Move especially. the mvention resides 1n
the particular ‘;]{3\1(‘@":: employed for elfect-
ing the movements of the above-mentioned

valves, for supporting the latter, and for
omding the same during such movements,
and
meinbers of the CLOINE Ccasing.

Che 1nvention further restdes in the pro-
T}‘-10il ol an nuplm LG (‘*fmtml]uw v ﬂm for
regulating the s
cyvlinder, said
pockets fuuned therein,
fuid 18 dizchavged through
et 0;)*"*1114% f()iiﬂul 11l t,_lae.
eael opening comm

~

-

T:‘?&:im lmulw 1 i%@l‘_ier’i of
from whieh
1 Series

valve

micating through a

—_

-

COLi-

duit, with one of the 1 et o senines with
wi:ild the ma casing ov (:}--111 ey 18 pro-
vicled.

T

Phe 1nv L11t1<,:1 still furiher resides m the
153 0‘”1“‘«10}1 of an
ccured to the shaft w hmh carries the con-
h*(_ﬂhz;@.g{ vaive above veterred fo, the move-
e goveirnor eaused by the centrs

o of its welghts ¢
wise ovement of *«:.Jd shaft. m af:..mf:-:afqm:nfcﬂ
ot which the wvalve 1s moved
the i*ﬂh& cutting off the steany e

~131°04 1”

i
T g i o ’,_' .
1o [OCeT1I0 o
X

) {}‘1“

with o resaltant rednetion i
aind a_léwi‘]

E_J ) W "~.'.-

Co e 11y
‘*f Compay

5, 11 hhlcu COLYESDONGLIE Pal B
as tile case may bL. ave designa

! }]}H
{I ’iﬁ.’iil
features.

¢ reference to -
| ji LH 1 l,lf_ E-‘ i Ly hs
provements in rotary engines, and it amms

i ﬂm R 11,1(3111:;11 ¢Ol M wetion of the |

o _ P

i
L .
arlier 1 Um

¢ —

through alining perforations for
1}_1 :

section.
improved governor which 1

by the same reference charvacters throughout
the severad vie‘f‘*"

Of the saad deavmes, Fioares 1T and 2 are
clevations m the unm)lew unouufm talcen

from opposite sides, j° 100 5 1s v aront eleva-
1011, i:fw 4 o1 vertieal section.  Iigs.

5, 6 and 7 ave vertical sections through the
evlinder, thu valve casing, and the governor
at right angles to the mdwu plane of g, 4.
*‘g,, T8 is a perspective view of the Talw

. 918 a sectional perspective view of one
the ouldes Tor the shde valves. Ifi1g. 10
i a fragmental vertleal section, showing
the valve n po-~1t10n to close the outlet pores
e the valve casing.  ¥ig. 11 1s an enlarged
--<3cuo11{11 view of one of the piston heads

leferring more particulaviy to the draw-
nes, A ceswnate& cgeneraily the engine
proper, B the valve mechanism for control-
ling the supply of steam or other motive
flurd thereto, and C the governor secured to
the shaft which carries the above-mentioned
valve.

the engine A consists, as shown, of a base
1 upon which is mounted a pair of L-shaped
brackets 2 arranged in spaced relation to
cach other, the engine casing or cylinder 3
bemg ca%pmed between said brackets, which
Jatter are bolted at their upper ends to the
sections of the cvlinder. Doth sections of
the cyhuder are in the form of circular
nlates. as shown in el 5, said plates being
connected together by bolts which are pfm::ed
med 1 the
PaITS of ears with which the sections are
provided at suitable intervals. Iach sec-
tion of the casing 1s Turther provided with
inner and outer COLLC‘PLI 1c annular {langeg 4
and 5 arranged 1n spaced relation to eacn
Oﬂlel the flanges of one section being ar-
ranged divectly opposite those of the Othe
0 as to provide a cvlindrical inner
(11;11;,:}(.1' 6 and an anmL ar outer {"‘hﬂﬂ’lb{?‘ (

m each other JT he

imler 'E"’ian;;z'esﬁ eL which L,mc-l t@mqmw <h oL

ot ecach other.

nder.

QI

—

The matinge outer 11‘111:_10% )
torm the nnri]hwl'ﬂl wall of the mﬂ_me ¢y l-
satd wall being plm 1ded with a series
ot t.lnee fransverse slots 8 h.l*;j_.l_ exten:d
practically the entire width thereof and
communicate with the dm mber 7. which lat-
ter 18 thus divided into three tqual secef1ons,
communicaticon between said sections hemfr
normally cut out by means of a series of
oates or shde valves 9 which are movable
bodily through the slots 9 above referred

-
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to into and out of the chamber. The side
walls of the cylinder have formed therein
alining axial openings through which extend
the ends of the engine shaft 10 to which lat-
ter 1s rigidly secured a circular plate 11
which 1s disposed within the interior
of the cylinder and extends between the
mutually-adjacent spaced ends of the flanges
4. At each of two diametrically-opposite
points, said plate is provided with a pair

having fitted therein a pair of fingers 13
formed upon the lower edge of a piston head
12, the dimensions of which are approxi-
mately those of the chamber 7.

Disposed directly above each of the slots
8, and likewise arranged transversely of the
cylinder 1s a housing 14 U-shaped in cross
section, whose top wall 1s provided with a
central opening through which projects the
stem 15 formed upon the outer longitudinal
edge of the corresponding gate, which latter
1s normally forced inwardly through the
slot by means of an expansible coil spring
16 which embraces said stem and bears at
one end against the above mentioned edge
of the gate and at the other end against
the 1inner face of the top wall of the housing.
The projecting outer end of each stem has
connected thereto the free end of the shorter
or horizontal arm of an L-shaped rod 18
whose vertical arm extends through alining
perforations formed in the arms of a C-
shaped bracket 19 which projects laterally
from the outer face of the right hand sec-
tion of the cylinder and 1s secured thereto
in any preferred manner. The free end of
the last mentioned arm of each rod 18 ter-
minates in an enlargement or head 20. The
heads 20 of the rods 18 lie in the path of

motion of the cams 21 formed upon a cam

plate 22 secured to the engine shaft, the
shoulder portions 23 of the cams being dis-
posed diametrically opposite each other.
The rotation of the cam will therefore suc-
cessively move the several gates outwardly
of their slots.

FKach section of the annular chamber 7
15 provided at opposite ends with an inlet
opening 24 and with an outlet opening 25
which are formed through the left hand
wall of the cylinder which latter is thick-
ened at such points. In each inlet opening
1s fitted one end of a supply pipe 26 whose
other end 1s fitted in an outlet opening 27
tormed 1n the peripheral wall of a cylin
drical casing 28 supported upon a horizontai
bracket 29 bolted at its inner end to the left
hand bracket 2, said casing wall being fur-
ther provided with an inlet opening 30 in
which 1s fitted one end of the main supply
pipe.

The side walls of the casing are provided
with alining axial openings through which
extend the ends of a horizontal shaft 31 hav-

955,025

mg rigldly secured thereto a cylindrical
valve 32 located interiorly of said casing,
the side walls of which latter are provided
with integral annular bushings 83 formed
concentric with the openings above referred

‘to and adapted to receive threaded plugs 34.

These plugs are provided with axial open-
ings which register with the first mentioned
openings and extend through the enlarged

i | head portions 35 of the plugs whose inner
of 1nwardly-extending notches, each pair |

faces, as shown in Fig. 4, bear against the
acjacent faces of said bushings. The inner
ends of the plugs terminate short of those

7G

75

ot the bushings to provide spaces for the

reception of gaskets of rubber or other suit-
able material. '

The valve 32, as shown in Fig. 8, is pro-
vided with a pair of pockets 36 formed by
splitting the peripheral wall thereof at dia-
metrically opposite points, each pocket hav-
g a straight side 36" and a long or inclined
side 36 The valve is disposed normally
acljacent the left-hand side wall of the
casing, and its width is slightly more than
half the distance between the inner faces of
the casing walls, the widest portions of the
pockets being normally in line with the out-
let portions 27.

The right hand end of the valve shaft has
secured thereto a gear 37, which meshes with
a similar gear 38 secured to the adjacent end
of the engine shaft, the thickness of the last-
mentioned gear exceeding somewhat that of
the gear 37. The other end of the valve
shalt carries the governor C which latter,
as shown, comprises a disk 39 and a ring 40
arranged 1n spaced relation to each other
and connected by a pair of flat springs 41,
the disk having its hub portion secured di-
rectly to said shaft, while the ring has its
inner portion extending into the annular
seat formed between the head of the left
hand plug 34 and the adjacent wall of the
valve casing. Kach spring 41 has secured
centrally thereto a weight 42, the two springs
being connected together by a supplemental
retractile coil - spring 43, which extends
through an opening formed in the valve
shaft, as shown in Fig. 7. -

By reason of the fact that the gears 37
and 38 are of exactly the same size, the en-
gine and valve shafts will rotate at the same
speed, as will be apparent. When therefore,
the speed of the latter shaft becomes ex-
cessive, the weights 42 will fly outwardly in
opposite directions, owing to the centrifugal

- force exerted thereupon, as a result of which

the springs 41 will buckle, thus drawing the
cisk 39 toward the ring 40, and forcing the
shaft inwardly. The valve being rigidly se-
cured to said shaft will move therewith,
thus gradually decreasing the width of those
portions of the pockets which aline with the
several outlet openings 27, or in other words,

- cutting off the steam supplied to the main 2
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casing earlier in the stroke, the speed of the
engine and valve shafts decreasing 1 conse-
quence.
in the operation of the invention, as a
whole, steam 1s admitted 1mto the 111te1*101 of
the valve casing through the mamn supply
pipe S. Of the three ontlet openings or ports
27 with which the pockets successively reg-
ister, the valve bemg in the position in
Hig. 6, the right hand nort 1s completely
cloge d, the left hand port par ty cl{)%u., and
the u ppe1 or central port partly open. The
sectmn% of the annular chamber 7 are desig-
nated, for convenience, ¢, O and ¢ which
characters indicate, respectively, llﬁht and
left hand sections, and the lower or central
section. Ience, when the valve 15 1 the
abovementioned position, the frst men-
tioned section 1s completely empt-y of steam,
while the second section 1s about to be filled,
and the third section 1s partly exhausted, as
shown in Fig. 5. Also the upper piston head
12 is just about to cross the upper mlet port,
while the lower piston head is midway the
‘Lwo ports of the lower section. Hence. when
the upper piston has passed said inlet port,
the stenmy admitted through the Iatter will
fill the space between the upper piston head
and the adjacent gate, and will force the
piston to rotate in “the direction of the ar-
row, the arrangement of the cam shoulder‘*
23 with mm)ect to the piston heads being
suech that Lhev lie in the same plane as the
rear faces of the latter. As the piston con-
tinues its rotation, the steam contained in
the lower section ¢ will exhaust through the
lower outlet port, the section « remaining
empty of steam antil the lower piston head
passes the lower right-hand gate and starts
across the adjacent inlet port, whereupon
«team will start to flow through the latter,
as will be apparent, the 110111 hand outlet
port in the valve casing belng uncovered as
said piston head reaches said inlet port.
During the rotation of the piston, the gates
are successively raised ] by 11e cam disk, the
oates being opemted simultaneously with
the passzage of the 131&1&011 heads across the
acijacent outlet ports 2
It will thus be ﬂﬂd["i Et{)(}d that the move-
ments of the valve and piston are svnchro-
nous and that the gates are held normally
in closed position by the springs 16 aud are
Op{med or moved outwarc Iy against the ac-
tion of said springs by the cam disk. It
also to be noted that there is no possibility

'cﬁf the piston stopping upon a dead center,

owing to the fact that thele are three sections
of the steam chamber., zor which reason
there 1s at all times a full head of steam be-
hind one piston head or the other. TWurther-
movre, the (]""110{—2‘1 of bach pressure is avoided,
since each section is comnleJEeHT exhausted
before being refilled. The PIOVISIONn of the
controlling valve prevents the engine from

>

running at a dangerously high rate of speed,
and at the same time, peumts the supply of
steam, when used as the motive fluid, to be
cut off from each section when the piston
head has traveled only partway there-
through, thus utilizing the expansive power
of the steam alreacy Idmltted to force the
piston head to trav el the remaining distance.
Finally, the stmplicity and durability of the
engine 18 extr (_,mdv oreat, since there are but
fo parts, none of which are subjected to
exXCess1ve wear.

it 13 also the purpose of the mventors to
prodice a steam tight joint between the
chambers 7 and 6, to prevent the admission
of steam into the latter. and its subsequent
escape therefrom byv leakage or otherwise.
To this end each of the two mating fHanges
4 has formed in 1ts outer face a circumserib-
g groove 44 whose depth 1s approximately
equal to the width of the flange, each groove
having fitted therem an annular packing
strlp 45 which is vieldingly forced out-

wardly thereof and into contact with the
le]ucent face of plate 11 by means of a
series of expansible coil-springs 46, said
springs being disposed within the {31001 oS
betv een the bottom walls thereof and the
inner edges of the strips, as shown in Fig. 4.
Kscape of steam around the edges of “the
piston heads 1s likewise plevented by form-
mmg the edges thereof with continuous
orooves 47 in which are seated L-shaped
par*lﬂﬂn strips 48. (See Fig. 11.) These
strips, hilke the strips 45, arve normally forced
ouh"“ld v of thewr grooves by means of ex-
pansible springs 49 which are fitted in seats
50 formed by extensions of the said grooves.

VTI‘la‘t 18 claimed 1s:

1. A rotary engine, comprising a cylin-
drical casing h*’wmf} its interior divided into
spaced mner and outer concentric slots, and
its peripheral wall provided with a series
of transverse slots communicating with the
cuter chamber; a housing fh%pocs?d directly
in line with each slot; a gate disposed within
each housing and shidable through the ad-
iacent slot into and out of said outer cham-
ber, to divide the latter into a plurality of
sections, each section being provided at one
end with an inlet opeming and at the other
end w'th an outlet 01)011?1119_:: nieans for nor-
mally holdime said gates at the limit of
their inward mm‘emem,, A slmft extending
through alining axial openings formed in
the side walls of the casing; a piston secured
to said shaft and COI"%!‘%UHQ of & disk pro-
vided at d1‘1111et11(3:,1113 -onposite points with
a pair of transversely- disposed heads ar-
ranged to fravel in said outer chamber;
means for admitting a motive fluid thlmwh
the 1let ports into said chamber noainst
the rear faces of saud heads; a member
secured to each gate; and means secured to

Cga1d shaft and nmnﬂed for engagement

70

75

80

8o

20

100

109

110

11D

o
LD
W ¢

130



10

15

20

20

30

39

40

45

50

0D

60

65

4

with said members, for successively moving
sald gates outwardly to permit said heads to
Pass from one section to another.

2. A rotary engine, comprising a cylin-
drical casing hwmo' its interior divided into
spaced inner and outer concentric chambers,
and 1ts peripheral wall provided with a
series of transverse slots communicating
with the outer chamber; an e‘iterlolly-lo-
cated transverse housmcr secured to said

wall in direct alinement With each slot, the
top of each housing having a perfomtmn
formed therethrmwh a slmft extending
through alining axial openings rormed in
the side walls of the casing; a piston se-
cured to said shatt and comprising a disk
provided at diametrically - opposite points
with a palr of transversely-disposed heads

‘arranged to travel in said outer chamber;

a gate disposed within each housing and
slidable through the adjacent slot into and
out of said outer chamber, to divide the lat-
ter into a plurality of separate sections, each
section being provided at one end with an
inlet opening and at the other end with an
outlet opening, each gate including a stem
projecting through the opening in the cor-
responding housing; means for normally
holding said gates at the limit of their in-
ward movement means for admitting mo-
tive fluad thrmwh the inlet openings fwamst
the rear faces of said heads, for rotating
sald piston; a member secured to the pro-
jecting end of each stem; and a cam secured
to said shaft and provided with a pair of
diametrically - opposite cam surfaces ar-
ranged for engagement with said members,
to successively raise said gates and to per-
mit said heads to pass from one section to
another.

3. The combination of a cylindrical casing
provided with inlet and outlet openings; a
shatft extending through alining axial open-
ings formed 1n . the side walls of the casing ;
) plston secured thereto provided with a plu-

rality of piston heads; a valve casing located
adjacent the first mentioned casing and
prov:tded with inlet and outlet openings; a
shaft extending through alining openings;
a valve secured to said shaft and provided
with pockets arranged for registration with
said outlet openings; means for admitting
2 motive fluid into the interior of the valve

casing through the inlet opening therein to
A1l said pockets, pipe connections between
sald outlet openings and the inlet openings
in the first mentioned casing, to admit the
fluid into the Interior of the latter, for rotat-
ing said piston; and driving connections be-

tween the ﬁrst and last mentioned shafts:

for rotating the latter and said valve, to
move sald pockets Into registration with

‘the outlet opening and the valve casing.

4. The combination, of a cylindrical cas-

ing, provided with inlet and outlet open- | valve casing; a valve secured to sald shatt

1 L 3

955,025

ings; a shaft extending through alining
axial openings formed in the side walls of
the casing:; a piston secured to said shaft
provided with a plurality of piston heads;
a valve casing located adjacent the first-
mentioned casing and provided with inlet
and outlet openings; a- shaft extending
through alining axial openmings formed 1n
the side walls of the valve casing; a valve
secured to said shaft and provided with
pockets arranged for successive registra-

tion with said outlet openings; means for

admitting motive fluid thlouo'h said 1nlet
openings “into the interior ol the valve cas-
ing, to fill said pockets; pipe connections

casing and the inlet openings in the first-
mentmned casing, to admit the fluid into the

interior of the latter for rotating the piston;

driving connections between the first and
last mentioned shafts for rotating the lat-
ter and said valve; and a governor secured
to said last-mentioned shaft.

5. The combination, of a cylindrical cas-
ing, having its interior divided into inner
and outer concentric chambers; means for
dividing the outer chamber into a plurality
of sepamte sections, each section having an
inlet and outlet opening; a shaft extend ing
through alining axial 0pe111110‘S formed 1n
the side walls of the casing; a piston secured
to said shatt and pl"owded with a pair of
diametrically opposite heads arranged to
travel in said outer chamber; a valve casing
located adjacent the first mentloned casing
and provided with an inlet opening and a
series of outlet openings, said outlet open-
ings corresponding in number to the inlet
openings in the first mentioned casing; a
shaft extending through alining axial open-
ings formed in the side walls of the valve
casing; a valve secured to said shaft and
provided with pockets arranged for succes-

sive registration with said outlet openinoq-’

means for admitting motive fluid into the
interior of the valve casing through the in-
let opening therein to fill said pockets pipe
connections between said outlet openings
and the inlet openings in said first men-
tioned casing, for directing the fluid 1nto
the interior of said outer chamber and
against the rear faces of said heads for ro-
tating said piston; and driving connections
between the first and last mentioned shafts
for rotating the latter and said valve.
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6. The combination of a cylindrical cas-

ing provided with inlet and outlet openings;
a shaft extending through alining axial
openings tormed 1n the side walls of the cas-
ing; a piston secured to said shait; a valve
casing located adjacent the first mentioned
casing and provided with inlet and outlet
openings; a shaft extending through alining
axial 0pemngs formed in the walls of the
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and provided with pockets arranged for reg-
istration with said outlet openings; means
for admitting motive fluid into the interior
of the vaive casing through the inlet open-
ing therein to fill said pochet%, Ppipe connec-
tions between said outlet openings and the
inlet openings in the first mentioned casing,
for dimrecting the fluud into the interior of
the latter to rotate the piston; driving con-
nections between said shatts for rotating the
same 1n unlson; and a governor secured to
sald last mentioned shaft and connected
with the adjacent side wall of the valve cas-
1ng, for mparting an endwise movement to
anc valve when the speed at
which the former rotates becomes excessive.

The combination of a cylindrical cas-
ing provided with inlet and outlet openings;
2 shaft extending through ahmng openings
formed in the side walls of the casing; a
piston secured to said shaft provided with
a plurality of piston heads; a valve casing
located adjacent the first mentioned casing
and provided with inlet and outlet openings:
a shattextending through alining axial open-
ings formed 1n “the side walls of the valve
casing; a valve gecured to said shaft and
provided with pockets arranged for regis-
tration with said outlet opemings; means For
supplying motive fluid thlouﬂ-h said 1nlet
opening fo the mte}.ml of the alve casing,
tor filling said pockets; pipe connections be-
tween said outlet openings and the inlet
openings in the

Arst mentioned casing, for |

e

supplying the fluid to the interior of the
latter to rotate the piston; driving connec-
tions between the first and last mentioned
shafts for rotating the same 1 unison; and
a governor connected to one end oi said
last mentioned shaft and mounted upon the
acdjacent side wail of the valve casing, for
imparting an endwise movement to said
shaft and valve when the speed at which
the former rotates becomes excessive.

8. The combination of a valve casing pro-
vided with inlet and outlet openings; an
enawise movable shaft extending through
alining opemnos formed in the end walls of
the casing: a valve secured to said shatt and
pr ovided Wlth tapering pockets arranged to
register with said outlet openings; means
101 admitting a motive fluid into the nterior
of said casing through said inlet opening;
means for rotati ng <aid shaft; and a gov-
ernor connected to one end of said shaft
anc mounted upon the adjacent wall of the
casing, for 11111::.;11%1110 an endwise movemenb
to said shaft and valve when the speed at
which the for'mer rotates becomes excessive,
to vary the effective area of said pockets.

in teshmmw whereof, we afiix our signa-
tures, 1n presence of two witnesses.

HOWARD M. VAN ALSTYNE
WALTER BELL.

Witnesses:
Cuaruzs E. Fasorpr,
JouaxN Brii.
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