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To all whom it ?nm/ concern:

- Be it known that I, Karr P. HA‘\TGL I'BSIdlIlU' |

| in the borough of the Bronx, in the city and
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State of New York have mvented certaln new

and useful I_mprovements in Rotary Fluid Mo-
tors, of which the following is a specification.
-~ This invention relates to.a motor operatable

-_by an elastic fluid, as steam, and to that class
-0of such motors wherem the pressure of the.
fluid is applied in a tangential direction on

- radial piston-blades carried by a disk or wheel

a5

fixed on a shaft to be drwen, the pistons or
piston-blades traveling in an annula,r chambel
in the motor-casing.

The main purpose of the invention is to

- provide improved means for operating the
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elastic fluid expansively, improved means for |
providing an abutment to take behind each
succeeding piston before the fluid is admitted
to the chamber of the motor behind the actwe |
‘piston, and improved means for reversing or

driving the motor—shaft in elther dlI‘BCthIl at
will.

~ section taken at right ano*les to the plane of

- the section of Fig. 1.
20
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Flg 31s a pl.:m of the
motor. Figs. 4 and b are views of the con-
nected a,butment and V&IVE’:‘S detached, the
former being a section at m in Fig. 5.

showing the end of the valve- chest. - Fig. 7
1S &, sectlonal fragmentary view similar to Flg
1, but showing the valve in another p051t1011
1 desw'nates a fixed casing or frame.
2 1s the motor-shaft extendmcr throuo*h the
casing and rotatively mounted in ) beari ings 3 3.

4 is a pulley on the shaft for tra,nsmlttmo{
the motion of the latter. |

5 1s a disk or wheel keyed on the motor-
‘shaft within the casing, and 6 designates the

plston-blades or pistons fixed radla,lly in the

‘rim 7 of said wheel and traversing the annu-

lar motor-chamber C in ‘the casing exterior to
the rim of the carrying wheel or “disk.
All of the above features may be found in
existing types of rotary motorsinsome form.
In the constructlon shown there are three

Fig. |
6 1s & fragmentary edge view of the motor |

pistons 6, dlsposed at uniform distances apart
about the rim of the wheel 5 and adapted by
the rotation of said wheel to be brought suc-

cessively into position to be acted upon by the

elastic fluid orsteam; but there may be any

number of such pistons, this feature being
governed in some degree by the dlameter of
the wheel 5 or rotating piston-carrier.

Ob-

viously where such plstons are brought suc-

cessively into operative position. there must
‘be a displaceable abutment provided to move
out of the path of the oncoming piston and to
| close in behind it, so that the steam may be
| admitted between said abutment and piston,
and the means shown herein for this purpose
‘'will now be described in connection with the
valve mechanism employed for admitting and
cutting off the steam.
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In the upper part of the annular steam-

chamber C is an opening over which is mount-

ed on the casing a valve-chest 8 of oeneral
cylindrical form the axis of the chest being
| tangential to the Wheel 5.

In the accompauymﬂ' drawmcrs, 1llustrat1nw'.
an embodiment of the invention, Figure 1 is |
“a diametrical sectlon in substantmlly the plane
| __mdlcated by line 2/ in Fig. 2. - Fig. 2isamid-

Mounted rotatwely
in S&ld chest and extending leno'thmflse of the
same is a shaft 9, and thls shaft 1s driven

from the main sha,ft 9 through gear- wheels,

10 and an oblique shaft 11. The shaft 9 is
so geared as to ma,ke three rotations to one

rotation of the main shaft_ for the reason that

there are three pistons. TFixed on the shaft
9 is an abutment disk 12, the perlphery of

which carriesa suitable packmﬂ‘ -ring 13, which
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bears all around in the central enlarﬁ*ement of

the valve-chest and also in the concave pe-

| riphery of the wheel-rim 7, which latter is
turned out to fit the disk 19. This disk 12
servesas a partltlon to cut the steam-chamber
C during the main portion of its rotation; but

1t has in 1t-a gateway ¢ of truncated sectoral
form, (see- Fig. 4,) which is of such dimen-

. 8lons that When broucrht to register with the
steam - chamber (Wthh latter has a similar

form in cross-section) it provides an open way

or gate for the pistons to pass the abutment.

The abutment 12 divides the interior of the

Q0
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mlve chest 8 into two like chambers, in éach

of which is a valve 14, mounted on the shaft 9.

These valves are ahke and control, respec-

tively, ports 15, which allow steam to flow

from the chambers of the che::t to the cham-

IOO
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| the valve -chest, as desired.
each consists, as herein shown, of a segment
of a cylinder having a width sufficient to close
both theinlet Steam-port and the outlet steam-

2%

ber C at the respective sides of the abutment.
These valves-also control ports 16, which ad-
mit steam through branches 17 from a steam-
supply pipe 18, Fig. 3. A multiple-way cock
or throttle- valve 19 controls the flow of steam,
heing adapted to cut it off from the motor al-

ocrethef' or permit it to pass to either end of
The valves 14

port at the same time, as seen in Fig. 7.
20 designates the two exhaust—pm ts from

the chamber C. These ports connect, as here

shown, by branch pipes 21 with a main ex-
haust—plpe 22, the exhaust being controlled
by a two-way valve 22* which connects the
pipe 22 with either of seud branches 21. . This

latter feature, however, is not essential to the
invention, as the exhaust may be taken away
1n any manner desired.

The operation will be readily understood.
Suppose that steam be admitted to the valve-
chest at the right-hand end as the parts are
seen In Iig. 2. It enters between the abut-

ment and the adjacent piston at the right

thereof and drives the latter to the right, as
indicated by the arrow at the piston. The

~ rotation of the piston-wheel rotates the mo-
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tor-shatt, and through the intermediate gear-
Ing the abutment-disk and valve are rotated.
After the piston shall have traveled to a pre-
determined extent under the influence of the
steam at.full pressure the latter is cut off at
port 16 by the valve 14, and the continued

" movement ot the piston will be under the in-

40

fluence of expanded steam. As the piston
nears the end of its effective strol

_ ke, which
will include nearly one-third of its -entire
travel, it opens the exhaust part way. At
this moment the abutment moves the o“a,tewav
g therein into coincidence with the piston-

“path, and as the operative piston passes the

- becomes the operating-
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exhaust-port and the end of the
1ts entire movement the next following pis-

~ ton passes the gateway, and the abutment

The following piston now
piston, and when 1t
shall have advanced far enough to uncover the
port 15 the valve 14 will have moved far
enough to open said port and admit steam be-

closes behind it.

hind the operative piston and between it and
the abutment.

If 1t be desired to reverse the
motion or run the motor in the opposite di-
rection, 1t 1s ‘only necessary to admit the
steam to the opposite end of the valve-chest
and to open the exhaust on that side. .
As 1t will require a measurable portion of
time for the gateway ¢ to move-into position
for the passage of the next following piston,
1t 1s necessary that the operating-piston shall

~uncover the exhaust before it quite reaches

05

the end of one-third of its full travel, and

during this brief period the motor is carried
by th_e momentum of the parts or by a suit-

rst third of
single cock 1s most convenient.

757,300

able ly-wheel. It is preferred, however, in
practice to employ two or more of these motors
fixed on the same shaft and having their op-
erative parts so set that while the piston of
one is on the dead-point that of another will
be under pressure of steam. This is merely
operating the motors in a gang and will re-
quire no 1llustration. Obmously, also, the
m®or would be fully operative without the
means for reversing herein shown.

'motor-shatls drives the valve-shaft may be of

any known kind, and it will of course be so
constructed as to impart to the valves the
proper rotative speed. -

In order to economize space, it is preferl ed

to employ an abutment 12 of moderate size

with but one gateway ¢ and to drive it at a
speed equal to that of the motor-shaft multi-
plied by the number of pistons on the rotat-
Ing carrier. The abutment has a pressure on

| 1t tending to drive the shaft 9 and valves end-

wise, and in order to lessen the friction there
may be balls 24, Fig. 2, at the outer ends of
the respective valves running in ball-tracks in
the valve-chest.

- The gateway ¢ in the abutment 12 will be
a little wider than the piston, so as to permit
the piston to move through while the abut-
ment is rotating. The point of cut-off of the
steam will -be regulated by the lead of the
valve, and in sta,rting the engine it will be set

YAS
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n motlon by hand or with a lever in case the

valve should not be open.

The
lowing next after the active piston will tend
to -compress alr in the chamber C between
sald 1nactive piston and the abutment 12, and

to avoid this air-outlets 25 are provided, one

at each side of the abutment, and these are or
may be controlled by a two—way cock 26, so as

to open the proper air outlet or port and close

the other. Obviously any simple petcock
would serve to control the air- port, but the

‘dead ” orinactive piston which is fol-
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HELVII]O thus described mV mventlon I |

claim— :

1. A rotarymotor, h&VlI]U' anannular cham—
ber, a rotating piston-carrier provided with
radla,l pistons movable through said chamber,
a main shaft driven by the 1 piston-carrier, a
valve-chest mounted on the said chamber a

I1I§

valve mounted rotatively therein and con-

trolling the inlet and outlet ports for the
fluid, mechanism between the main shaft and

‘sald valve for rotatingthe latter, and an abut-

ment—disk rotating with said valve and hav-

ing a gateway for the passage of the pistons,

s:;ud abutment having its axis of rotation at
right angles to the axis of the motor-shaft
and its periphew so disposed as to rotate
fluid-tight ACrOSS the concave surface of the
piston-carrier. |

2. A rotary motor, havingan annular cham-
ber, a rotating piston-carrier provided with
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- radial pistons movable through said chamber,

10

a main shaft driven by the piston-carrier, a
valve-chest mounted on sald chamber, two
like connected valves mounted rotatively in
said chest and controlling, respectively, inlet
and outlet port-passagesin the chest, an abut-
ment-disk between and rotating with said
valves, and having a gateway for the pas-

sage of the pistons, said abutment and valves

having their common axis of rotation at right
anﬂ'les to the axis of the motor-shaft and the

| abutment having its periphery disposed toro-

tate ﬂu1d-t1crht across the concave surface of
the piston-carrier, and means for controlling

the admission of the fluid to the valve- chest
at elther side of said abutment.

- 3. In a rotary motor, a casing having in it

20

an annular chamber C, a mairi shaft concen-
tric with said chamber, a piston-carrier 5,
fixed on said shatt and having a concave rim
7 forming one wall of the chamber C, pistons

- 6 secured in said rim _7, and adapted to travel

‘threue*h the ehamber C, avalve-chest 8 mount-

ed on the casing and eenneeted with the cham-

‘ber by parts 15, a shaft 9 rotatively mounted

in saild chest at rwht angles to the axis of the

25

motor-shaft, a disk-like abutment 12 fixedon

said shaft, sald abutment having in it a gate-

way ¢ and bearing about its periphery on the

inner surface of the chest and on the concave

rim of the piston-carrier, two valves 14 and
the shaft 9 in sald chest at the respective sides
of said abutment and controlling the supply
of fluid to the motor, means for driving the
shaft 9 from thé motor-shaft, and means for
admitting fluid to the chest et either side of
the abutment at will.

In witness whereof I have hereunto signed
my name, this 12th day of August, 1903, in
the presence of two subserlbmor' mtneseee
' ' ' KARL P. HANGL

Wltneesee.

Hexnry CoNNETT,
Wirtriam J. FIrTH.
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