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Application filed January 30, 1909, Serial No. 475,233.

To all whom it may concern:

Be it known that I, Josepm HarMAN, a
citizen of the United States, residing at
Brainerd, in the county of Crow Wing and
Gtate of Minnesota, have invented certain
new and useful Improvements in Motor-
Ingines; and I do declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the figures of
reference marked thereon, which form a part
of this specification. '

My invention relates to rotary steam en-
oines and has for its object to provide cer-
fain new and useful improvements in the
construction and arrangements of parts of
the engine or motor.

My invention further consists in the novel
construction of the valve chest and valve.

My invention further consists in the novel
construction of the stationary portion of the
motor, and also in the novel construction
and arrangement of parts of the pistons and
rotating portion of the motor.

My invention also consists in certain other
novel details of construction and in combi-
nations of parts, all of which will be first
fully described and afterward specifically
pointed out in the appended claims.

Referring to the accompanying drawings: -

Figure 1 is a vertical longitudinal section
through a rotary motor constructed in ac-
cordance with my invention. Iig. 2 1s a
transverse sectional view taken on dotted
lines 2—2 of Fig. 1. Fig. 3 is an elevation

of the steam valve. TFig. 4 is an elevation of
the valve in a different position. Iig. b1sa

Jongitudinal sectional view taken on line
5—5 of Fig. 4. Fig. 6 is a vertical sectional

~ view taken on line 6—6 of Fig. 5, and Flg.

45

o0

7 is a horizontal sectional view taken on line

T—7 of Ihg. 2.

Tike numerals of reference indicate the

same parts throughout the several figures in
which ;
1 indicates the motor which comprises a

‘base 2, frame 8, rotating portion 4, station-

ary portion b, a valve 6, a valve casing 7 and

- valve chest &.

Referring to Fig. 1 it will be seen that
the valve chest 8 comprises an intake cham-

1

intake and exhaust ports 11 and 12 being 55

provided in the top of the valve chest as

clearly shown.

Referring now to Ifig. 7 it will be seen
that the intake chamber 9 is provided with
two ports 13 and 14, while the exhaust
chamber 10 is provided with two similar
ports 15 and 16; and referring to Fig. 2
it, will be seen that a port 17 is provided
at, the bottom of the valve casing and a
similar port 18 provided as shown, sald
ports 17 and 18 as will heremnafter tully
appear being either exhaust or intake ports
according to the position of the valve 6.
It will also appear from Iig. 7 that the
ports 17 and 18 are arranged central of the
valve casing 7 as shown in dotted lines;
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twhile the intake ports 13 and 14 and the

exhaust ports 15 and 16 are arranged on
either side of the ports 17 and 18 and above
the same. The ports 17 and 18 communi-
cate with the steam passages 19 and 20 lo-
cated in the frame 8 and pass downwardly
and communicate with the central portion
91 of the stationary member 5. Arranged
in the ‘stationary member 5 and communi-
cating with the steam passages 19 and 20
are a series of ports 22 and 23, said ports
being either intake or exhaust ports accord-
ing to the position of the valve 6, the ports
22 communicating with the steam passage
19, while the ports 23 communicate with
the steam passage 20. -

As will appear from Fig. 1 the stationary
member 5 1s substantially triangular hav-
ing the points rounded as shown, and a
flange 24 is formed around the edge of both
faces of the stationary member 5 as clearly
shown in the drawing, suitable packing
material 25 being arranged in each of the
flanges 24 for a purpose which will be pres-
ently described.

Referring now to the rotary portion 4 1t
will be seen that the same comprises two
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side plates or walls 26 and 27, said plates

or walls being journaled on the central por- 100

tion 21 of the stationary member 5, and a

band 28 is arranged around the peripheries
of the plates 26 and 27, said band forming
o friction surface to receive a transmission
belt. -

Referring to Figs. 1 and 2 1t will appear
that a circular chamber 29 is formed within

105

ber 9 and an exhaust chamber 10, suitable | the rotary portion 26, said chamber 29 being
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‘and to one side of the center of its

2 _ _ . 934,968

of a size to conveniently receive the station-
ary or triangular member 5 and fitted 1n
such manner tlmt each of the munded points
of the stationary member 5 is in clese con-
tact with the shell 30 providing a steam tight
]omt at each of the said rounded pomt&

Arranged within the rotary member 4 are
prefer *‘Lbly 5 radially dlsposed guides 31,
each guide 31 carrying a piston 32, each
plston being suitably packed at 33. The
pistons 81 extend within the chamber 29
and normally engage the surface of the tii-
angular stationary member. 5 as clearly
shown ; while two arms 34 (k1g. 2) on each
of the pistons 32 straddle the triangular
Stdtl()ll&ly member 5 and carry o their ends

a Toller 85 which acts on the under side of
the flange 24 as clearly shown. By this con-
S‘metmn the pistons 32 are positively con-
nected or tied to the triangular stationary
meimber 5.

As will appear from Fig. 1 suitable springs
36 AT'6 p10V1dﬂd within the rotary member
4 and act upon the outer end of the pistons
32 1 order to normally hold sa1d pistons

| 10 enoaoemeﬂt with the surface of the tri-

anﬁulal “stationa ary member 5.

As will appear from Fig. 2 each piston 32
slides in the groove 37 ELlIELllOed radially 1n
the side plates 26 and 27, while the packing

25 1m the flanges 24 of Lhe triangular sta- -

tionary member 5 forms a steam tloht joint

26 and 27 as is cleally shown at 38 1n i'1g. 2,
suitable bolts 39 being employed trans-
versely of the rotary part 4. 1 order to se-
curely tie the side piues 26 and 27 together.
Referring now to the valve 6 it Will be
seen that the same 1s tapered and is provided
with an obliquely disposed port 40 passing
directly through the axis of 'the valve 6 and

trom the center of the periphery thereof to

one side of the center of the periphery. The
valve 6 1s also 124 ovided with a port 41 which
passes directly through the axis of the valve
periph-
ery, sald port 41 being arranged in the valve
transversely to or 2t right anﬂ‘les with the
port 40, and said port 41 con 1111u1110at-es with
two 1dentical ports 42 and 43, which ports
enter the periphery of the valve 6 at the cen-
ter thereot as clearly shown in if1g. 5.
Referring now to the valve chest 8 and
valve casing 7 1t will be seen that the end 44
of the pOrt 40 must always be in line with

the 1mntake ports 13 and 14 in the valve cas-.

Ing 7 under the intake chamber 9; while 1t
will be seen that the port 41 must always be
1 line with the polts 15 and 16 in the valve

casing 7 and under the exhaust chamber 10,

and while the valve 6 may be swung by its
operating handle 45 from the :)051t1011 shown
in Fig. 2 to the other extrtme position the
port 10 must in each instance register with

and communicate with Lhe mba,l{e ports 13 | absolutely follow the surface of the trian-

part 4 and uncover the

-fu’rd 14 Lmder the mmke chambel 9, and 1t 1S'

at once evident that since the port 41 is at

right angles to the port 40 that said port 41
'must always register with and communicate

with the ports 15 and 16 under the exhaust
chamber 10 when the operating lever 45 is in
position shrown in Fig. 2 or 1s.1n the opposite

position, it being of course understood that

the valve 6 rotates within the casing 7 and is
operated by the handle 45 which hmdle 1S
_'l)l"O*Jlded with a pin 46 adapted to enter the
perforation 47 (#1g. 1) 1n the valve chest 8.

Having thus- mlly described the several
parts of my invention its operation is s fol-
IOWS When the valve 6 1s n position shown
1n g, 2 the steam passing from the intake
chamber 9 1n the valve chest 8
through the port 13 in the valve casing and
dmmomlly through the valve 6 by means of
the port 44 therein and from said port 44

passes:
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mto the steam passage 20, the steam bemo -

led through said passage to the ports 22 in
the triangular stationary part 5 the pistons

39 bemo 1n engagement with the surface of

the tmanoulm stft‘tlonfuy part 5, the steam

passing into the chamber 29 acts on each of

the pistons 32 causing the pistons and rotary
part 4 torotate. As the said pistons 32 move
over the surface of the triangular stationary
ports 23 the steam
actuating the pistons 1s exhausted through
the ports 23 as 1s of course obvious. W
1t 1s desired to reverse the motor the lever 45

95

NVhen:

1s thrown to the other extreme position, this |

movement of the lever 45 causing the port
44. to effect communication between the in-

talkke port 14 1n the valve casing and the
steam passage 19 1 the frame 3, thus caus-

100

g the steam to low to the ports 23 1n the -

triangular stationary part 5. The ports 23

then become the intake ports and act upon
the pistons 82 on their opposite sides causing

'105

the pistons 82 and the rotary part 4 to rotate

in the opposite direction. The ports 22 now

being the exhaust ports the steam passes
ther ethroucrh and mto the steam passage 20.
When the valve is in the position as de-

scribed the steam passes from the steam pas-

sage 20 1nto the port 43 in the valve 6, thence
into the port 41 in the valve 6 and into the
exhaust chamber 10 throuoh the port 16
tl’*e:tem

By reason of the packing 95 arranged in
the ﬂannes 24 of Lhe Lrlfmoular statlonary

part 5 a steam tight joint is eﬂ:'ected between

the said St‘Lthﬂ&ly part 5 and the side walls
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26 and 27 of the rotary part 4, and as the

pistons 32 are suitably packed at 33 the
steam passing from the triangular stationary
part 5 into the chamber 29 is eﬁ'eetually Con-
tained therein with great force aﬂ*a,mst the
pistons 82. |

By reason’of the form of the plstons as
shown and described the same are caused to

130
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oular stationary part 5, thus always insur-
mme a close and perfectly steam tight union
between the pistons and the stationary part 9.

Having thus described my invention what
T claim as new and desire to secure by lL.et-
ters Patent of the United States 1s:

1. A rotary engine comprising a station-
ary triangular member, a rotatable member
encompassing said stationary member, 2

chamber within said rotatable member said

triangular member being arranged within
said chamber, the corners of said triangular
member being in contact with the wall of
said chamber, a series of pistons carried in
said rotatable member and extending into
said chamber for engagement with the said
triangular member, a series of supply and
exhaust ports in said triangular member
communicating with said chamber and
means for reversing the direction of flow of
steam to said ports.

9. A rotary engine comprising a station-
ary triangular part, a rotatable part encom-
passing said stationary member, a chamber
within said rotatable part, said triangular
member being arranged in said chamber and

in engagement with the wall thereof, a series

of pistons carried in said rotatable part and
extending into said chamber for engagement
with the said triangular member, a series of

&5

supply and exhaust ports in sald triangular
part communicating with said chamber, a
steam chest, a valve supply and exhaust pas-
sages leading from said valve to sald ports
in the stationary member, and means for op-
erating said valve to reverse the direction of
flow of steam to said ports.

3. A rotary engine comprising a station-
ary triangular member, a rotatable member
encompassing said stationary member, a
chamber within said rotatable member, said
triangular member being arranged within
said chamber and in engagement with the wall
thereof, a series of pistons carried in said
rotatable member and extending into said
chamber for engagement with the said tri-
angular member, a series of supply and ex-
haust ports in said triangular member com-
municating with said chamber, said station-
ary member being provided with a guideway
on each side thereof, and means on each of
said pistons entering sald guideway to se-
curely hold each of said pistons In engage-
ment with said stationary member.

In testimony whereof, I affix my signature,
in presence of two witnesses.

JOSEPH HARMAN.

Witnesses:

J. H. Koor,
T. C. BLEwITT.
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