
H. M. V.AN ALSTYNE & W. BELL. 
ROTARY ENGINE, 

APPLICATION FILED APR. 12, 1909. 

955,925. Patented Apr. 26, 1910. 
63BSS-SBE . 

NS 
as 

h SS 

Sny 

s Sa 

YN 

SS S as Y 

S 

N 

- 344c - hows 

l Aouard M. Win A6/7e 
its cocco w. %. Ma/er Ae/ 

- 22 P. N. g. 
* 1: 62 

5462 (22%2- &tkota is 

  

  



H. M., WAN ALSTYNE & W. BELL, 
ROTARY ENGINE, 

APPLICATION FILED APR. i2, 1909, 

955,925. Patented Apr. 26, 1910. 
5SEES-SHEET 2. 

S N!!! - 341 uo is bot5 

H is visit. We is % We A/ 1 1/7 . 
22. zéo- - - 

(- 3. 2. 6a 3. 
  



H. M. VAN ALSTYNE & W. BELL, 
ROTARY ENGINE, 

APPLICATION FILED APR. 2, 1909, 

5 SBEETS-SHEET 3. 

Patented Apr. 26, 1910. 955,925. 

********************---- ------|- 

Sit-coacs 

cers wishing; 3. C C res: -photo-l's RA; 

  



H. M., WAN AISTYNE & W. B 
ROTARY ENGINE, 

APPLICATION FILED APR 12, 1909, 

//avarz 
% W, 28)itics.cs 

2 
<21. 

2 

Abrax, s.G.R. 

  

  

  

  

  



N ALSTYNE & W. BELI, 
ROTARY ENGINE, 

APPLICATION FILED APE, 12, 1909. 

H, A, WA 

955,925. 

cars 
xxx 

s 
eaxa 

SS 

s 

ea SS a 

SS 

s 
S 

28itico.2 

  

  



UNITED STATES PATENT OFFICE. 
OWARD I. WAN ALSTYNE ANO WA, 

R.C.A.R.Y 

955,925. Specification of 
Application filed April 2, 

To ?till whom it may concern. 
Be it known that we, How AR!) . WAN 

.i. LSTYNE and VALTER BELL. citizens of the 
United States, residing it Rensselaer, in 
the Citilt. Of Reissel;ie., iii. 3 of Ness' 5 

York, have i \ented certain levy and useful 
improvenets in Rotary Engines; and i do 
hereby declare the following to be a full, 
clear, and exact description of the inven 
tion, such as will enable other's skilled in 
the at to which it appertains to make and 
lse the same. 
The present invention has reference to ill 

provements ill rotary engines, and it aihls, 
pillai'ily, to provide an exceedingly simple, 
du'aible, ald powerful engine of that type 
comprising a cylindrical casing having an 
interioliy located annula chanbei intel'- 
sected at regular intervals by transverse 
slots, in each of which is fitted a slide valve 
Ol' gate and a pistol provided with a pail 
of diametrically-opposite heads a '1'ai get 
fol' in Veinent in said ch: hile'. 

Aliore especially, the invention resides in 
the pair ticular devices employed foi' effect 
ing the novements of the above-)elationed 
valves, fol' suppé'ting the lattei', and for 
guiding the saiane during such innovellets, 
and in the particulal' consti'liction of the 
i}leibe's of the eligine casing. 
The inventioi) flirther lesides in the 

vision of an improved controlling \ 
i'egulating the Supply Of notive 
cylindel', said waive having a 
pockets formed therein, from which t 
fillid is discharged througl, 
let openings foined in the valve casing, 
each opening communicating thi'Oligh a co 
duit, 
which tie inlain casing 
\ited. 
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I by the same reference characters throughout 
the Seve' views. 

() the Said di'awiings, Figures 1 and 2:11'e 
elevations of the collete invention taken 
fl'oal opposite sides. Fig. 3 is : front eleva 

a 

s 
. 

tion. Fig. 4 is a vertlcal Section. Figs. 
5, 5 and al'e Veltical sections through the 
cylindel', the valve casing, and the governor 
ilt light angles to the section plane of Fig. 4. 
Fig. S is a pel'spective view of the valve. 
Fig. 9 is a sectional perspective view of One 
Df the guides for the slide valves. 
S. 

r Fig. 10 
a fraginental vertical section, showing 

the Yalve in position to close the outlet ports 
ill the Valve casing. Fig. 11 is an enlarged 
Sectional view of one of the pistol heads. 

Referring more particularly to the draw 
ings, A. designates generaily the engine 
proper, B the valve mechanism for control 
ling the supply of stealm Ol' other motive 
fluid thereto, and C the governor secured to 
the shaft which carries the above-hentioned 
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 Irelation to 
each other, the engine casing ol' cylinder 3 
being disposed between said blackets, whicil 
attei' are bolted at their upper ends to the 
sections of the cylinder. Both sections of 
the cylinder are in the form of circula 
plates, as shown in Fig. 5, said plates being 
connected together by bolts which are passed 
through alining perforations formed in the 
pairs of eal's with which the sections are 
provided at Suitable intervals. Each sec 
tion of the casing is furthel’ provided with 
inner and outer concentic annular flanges 4 
and 5 arranged in spaced l'elation to eaci. 
other, the flanges of One Section being a 1'- 
Janged directly opposite those of the other 
section, so as to provide a cylindrical illne?' 
Chaibel (5 M (5 and an annular Outer chamber 7 
which are separated from each other by the 
inner fianges 4 which lattel' tennilate shot, 
of each other. The nating outer fianges 5 
for in the peripheral wall of the engine c \l- 
indel', said vall being provided with a series 
Of three transverse slots S which exten 

: practically the entire width thereof and 
communicate With the channel 7, which lat 
te' is thus divided into three equal sections. 
communication between said sections being 
normally cut out by means of a series of 
gates or slide valves 9 which are novable 

ire designated bodily through the slots 9 above referrel 
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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 is rigidly secured a circular plate 11 
which is 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 
of inwardly-extending notches, each 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 is a housing 14 U-shaped in cross 
section, whose top wall is provided with a 
central opening through which projects the 
stem is formed upon the outer longitudinal 
edge of the corresponding gate, which latter 
is normally forced in Wardly 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 inner 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 allining 
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 is 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. 

Each section of the annular chamber 7 
is 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 
is fitted one end of a supply pipe 26 whose 
other end is fitted in an outlet opening 27 
formed in 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 is fitted one end of the main supply 
plpe. 
fe side walls of the casing are provided 

with alining axial openings through which 
extend the ends of a horizontal shaft 31 hav 

955,925 

ing rigidly secured thereto a cylindrical 
valve 32 located interiorly of said casing, 
the side walls of which latter are provided 
With integral annular bushings 33 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 
head portions 35 of the plugs whose inner 
faces, as shown in Fig. 4, bear against the 
adjacent faces of said bushings. The inner 
ends of the plugs terminate short of those 
of 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 
ing a straight side 36 and a long or inclined 
side 36°. The valve is disposed normally 
adjacent 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 
shaft carries the governor C which latter, 
as shown, comprises a disk 39 and a ring 40 
arranged in 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. Each 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 
disk 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 3. 
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casing earlier in the stroke, the speed of the 
engine and Valve shafts decreasing in conse 
quence. 

in the operation of the invention, as a 
whole, steam is admitted into the interior of 
the valve casing through the main Supply 
pipe S. Of the three outlet openings or ports 
27 with which the pockets successively reg 
ister, the valve being in the position in 
Fig. 6, the right hand port is completely 
closed, the left hand port partly closed, and 
the upper Ol' ceintral port partly open. The 
sections of the annular chamber 7 are desig 
nated, for convenience, (, ) and 6, which 
characters indicate, respectively, light and 
left hand sections, and the lower Ol' central 
section. Hence, when the valve is in the 
abovementioned position, the first men 
tioned section is completely empty of steam, 
while the second section is about to be filled, 
and the third section is partly exhausted, as 
shown in Fig. 5. Also the uppei' piston head 
12 is just about to cross the upper inlet port, 
while the lower piston head is midway the 
two ports of the lower section. Hence. When 
the tipper piston has passed said inlet port, 
the steam admitted through the latter 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 al 
row, the arrangement of the cann shoulders 
23 with respect to the piston heads being 
such that they 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 G will exhaust through the 
lower outlet port, the section a remaining 
empty of steam until the lower piston head 
passes the lower right-hand gate and starts 
across the adjacent illet port, whereupoll 
steam will start to flow through the latter, 
as will be apparent, the right-hand outlet. 
port in the valve casing being uncovered as 
said piston head reaches said inlet port. 
During the rotation of the piston, the gates 
are successively raised by the can disk, the 
gates being operated simultaneously with 
the passage of the piston heads across the 
adjacent outlet ports 25. 

it will thus be understood that the move 
ments of the valve and piston are synchro 
nous and that the gates are held normally 
in closed position by the Springs 16 and are 
opened or moved outwardly against the ac 
tion of said springs by the cam disk. It 
is also to be noted that there is no possibility 
of the piston stopping upon a dead center, 
owing to the fact that there are three sectious 
of the steam chamber, for which reason 
there is at all times a full head of steam be 
hind One piston head or the other. Further 
more, the danger of back pressure is avoided, 
since each Section is completely exhausted 
before being refilled. The provision of the 
controlling valve prevents the engine from 

3. 

lullining at a dangelously high late of speed, 
and at the same time, permits 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 already admitted to force the 
piston head to travel the l’emaining distance. 
Finally, the simplicity and durability of the 
engine is extremely great, since thei'e are but 
few parts, none of which are subjected to 
excessive Wear. 

It is also the purpose of the inventors to 
produce a steam tight joint between the 
chambel's 7 and 6, to prevent the admission 
of steam into the latter, and its subsequent 
escape therefrom by leakage or otherwise. 
To this end each of the two mating fianges 
4 has formed in its outer face a circumscrib 
ing groove 44 whose depth is approximately 
equal to the width of the flange, each groove 
haying fitted therein, an annular packing 
strip 45 which is yieldingly forced out 
Wardly thereof and into contact with the 
adjacent face of plate 11 by means of a 
Series of expansible coil-springs 46, said 
spirings being disposed within the grooves 
between the bottom Walls thereof and the 
inner edges of the strips, as shown in Fig. 4. 
Escape of steam around the edges of the 
piston heads is likewise prevented by form 
ing the edges thereof with continuous 
grooves 47 in which are seated L-shaped 
packing strips 4S. (See Fig. 11.) These 
strips, like the strips 45, are normally forced 
outwardly of their grooves by means of ex 
pansible springs 49 which are fitted in seats 
50 formed by extensions of the said grooves. 
What is claimed is: 
1. A rotary engine, complising a cylin 

drical casing having its interior divided into 
Spaced inner and Outer concentric slots, and 
its peripheral wall provided with a series 
of transverse slots communicating with the 
Outer chamber; a housing disposed directly 
in line with each slot; a gate disposed within 
each housing and slidable through the ad 
iacent slot into and out of said outer cham 
bei', to divide the latter into a plurality of 
Sections, each Section being provided at one 
end with an inlet opening and at the other 
end with an outlet opening; means for nor 
mally holding said gates at the limit of 
their inward movement; a shaft extending 
through alining axial openings formed in 
the side walls of the casing: a piston secured 
to said shaft and consisting of a disk pro 
vided at diametrically-opposite points with 
a pair of transversely-disposed heads ar 
ranged to travel in said outer chamber: 
means fol' admitting a motive fluid through 
the inlet ports into said chamber against 
the rear faces of said heads: a member 
Secured to each gate; and means Secured to 
Said shaft and arranged fol' engagement 
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with said members, for successively moving 
said gates outwardly to permit said heads to 
pass from one section to another. 

2. A rotary engine, comprising a cylin 
drical casing having its interior divided into 
spaced inner and outer concentric chambers, 
and its peripheral wall provided with a 
series of transverse slots communicating 
with the outer chamber; an exteriorly-lo 
cated transverse housing secured to said 
Wall in direct alinement with each slot, the 
top of each housing having a perforation 
formed therethrough; a shaft extending 
through alining axial openings formed in 
the side walls of the casing; a piston se 
cured to said shaft and comprising a disk 
provided at diametrically - opposite points 
with a pair 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 fluid through the inlet openings against 
the rear faces of said heads, for rotating 
said 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 
shaft extending through alining axial open 
ings formed in the side walls of the casing; 
a piston Secured thereto provided with a plu 
rality of piston heads; a valve casing located 
adjacent the first mentioned casing and 
provided 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 
a motive fluid into the interior of the valve 
casing through the inlet opening therein to 
fill said pockets; pipe connections between 
said 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 said 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 

- 
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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 openings formed in 
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 through said inlet 
openings into the interior of the valve cas 
ing, to fill said pockets; pipe connections 
between the outlet openings in the valve 
casing and the inlet openings in the first 
mentioned 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 separate sections, each Section having an 
inlet, and outlet opening; a shaft extending 
through allining axial openings formed in 
the side walls of the casing; a piston secured 
to said shaft and provided with a pair of 
diametrically opposite heads arranged to 
travel in Said outer chamber; a valve casing 
located adjacent the first mentioned 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 openings; 
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 into 
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. 

6. The combination of a cylindrical cas 
ing provided with inlet and outlet openings; 
a shaft extending through allining axial 
openings formed in the side walls of the cas 
ing; a piston secured to said shaft; a valve 
casing located adjacent the first mentioned 
casing and provided with inlet and outlet 
openings; a shaft extending through alining 
axial openings formed in the walls of the 
valve casing; a valve secured to said shaft 
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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 valve casing through the inlet open 
ing therein to fill said pockets; pipe connec 
tions between said outlet openings and the 
inlet openings in the first mentioned casing, 
for directing the fluid into the interior of 
the latter to rotate the piston; driving con 
nections between said shafts for rotating the 
same in unison; and a governor Secured to 
Said last mentioned shaft, and connected 
with the adjacent side wall of the valve cas 
ing, for in parting an endwise movement to 
said shaft and Valve when the speed at 
which the former rotates becomes excessive. 

7. The combination of a cylindrical cas 
ing provided with inlet and outlet openings; 
a shaft extending thi'ough alining 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 allining axial open 
ings formed in the side walls of the valve 
casing; a valve secured to said shaft and 
provided with pockets ai'i'anged for legis 
tration with said outlet openings; means for 
supplying motive fluid through said inlet 
opening to the interior of the valve casing, 
for filling Said pockets; pipe connections be 
tween said outlet openings and the inlet 
openings in the first mentioned casing, for 

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 in unison; and 
a governor connected to one end of said 
last mentioned shaft and mounted upon the 
adjacent side Wail of the valve casing, for 
imparting an end Wise movement to said 
shaft and valve when the speed at which 
the former rotates becomes excessive. 

S. The combination of a valve casing pro 
vided with inlet and outlet openings; an 
endwise movable shaft extending through 
alining openings formed in the end Walls of 
the casing: a valve Secured to said shaft and 
provided with tapering pockets arranged to 
register with said outlet openings; means 
for admitting a motive fluid into the interior 
of said casing through said inlet opening; 
means for rotating said shaft; and a gov 
ernor connected to One end of said shaft 
and mounted upon the adjacent wall of the 
casing, for imparting an end Wise movement 
to said shaft and valve when the speed at 
which the former rotates becomes excessive, 
to vary the effective area of said pockets. 

In testimony whereof, We affix our signa 
tures, in presence of two witnesses. 

HOWARD M. WAN ALSTYNE. 
WALTER BELL. 

Witnesses: 
CHARLEs E. FASOLDT, 
JoFIN BELL. 
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