H. H. BENSON.

ROTARY ENGINE,
APPLIOATION FILED 00T, 3, 1908,

949,410. ‘Patented Feb. 15, 1910.

6 BHEETS—SHEET 1.

i
oo TR

@ﬁy‘

= L
A &g’ g <0 -~
=11 \
— : Y 30 -
= 22 ot : -

37
]

W Ftresses:
&,/ 3 L7 .

ANDHEW B, GRAHAM (O 0 D-)TNCGRAPHERS, WASHINGTON, 1 ¢



H. H. BENSON.
ROTARY ENGINE.

. APPLIOATION FILED 0OT. 3, 1808,
949,410, Patented Feb. 15, 1910.

& SHEETB—BHEET 2.

A 52
37 ' Oy <& 30
o =~ 6
27 5 / ’ RN o~ 27
75 26 72 EAS 2G50
5 > 253 = = =
RS y == \/7 =
4 N 7 ]0 4 ‘\ A %
38 YE ¥ / !/ /) ‘ VAH T E 39
36 H = - \\\ Pz E % ! /" g’j 37
= \\\\ 8 % ‘?" _—T:—_.____'
2, 3
37 ~
NN, ~— < = % 7
2 %7 sl 8 e 357
27| |=
/4 268 12=
o/
%zﬁzejﬁes : Lrivesrdor:
%%ﬁ HW & Y3z maon
& /3. 1.7 by 00N ted,
L4

AHBRLA 1 GRAZAM CO. MHOT.A(1HOGRATHERS, WASHINGICH, D [



H. H. BENSON.
ROTARY ENGINE.
APPLIOATION FILED 00T. 3, 1908.

949,410. Patented Feb. 15, 1910.

5 SHEETS—SHEET 3.

P
N
By O
m g ““.ln|l||||[||-u.n|n|v‘|l' !rl “\
- = ‘\' '\‘wl' —‘Q |
:ﬁ\ Q,I 1 & g(“)
iy M i :
at .wwl 1‘ “1' g@ﬂ ""_;\3
‘ll ‘\“j* i
i gl
,_—?g s /& jl :
= 7 =
= = § Q
?\\/ 7 | VN
_':_::/R\ ﬂg A
= £
= ﬁt
3 =Ny
w2 =—— W
N N
\E Mo | K %}1\
2 e}y = = (QNL“ 3 |
NG 1)
s oy ¥
Ly
W E22P.5525 Lzzveee 027 : .

/%76/ ‘ Moy H. Yderie o

ABDREW B GIAHAM 0. BHOIC.. 1 KOGRAPHERS, WASIINGTON, D. £,



H. H. BENSON.

ROTARY ENGINE.
APPLIOATION FILED 0CT, 3, 1908,

949,410.

a3 527 5156)0S
40, /

>
a2 y’

Patented Feb. 15, 1910.
§ SHEETS—SHELT 4.
Fig6

42 51

%ﬁze.ﬁjej g

&. /@Zﬁg

ANDRIW B GRAM

il

Lrzveretos:
HNornyg #. Yderraen
eﬂ)ZZprzzgy

AM CO. PHOTO-LITHOCRAPHERS, WASKINGTCN, D ¢



H. H. BENSON.
ROTARY ENGINE.
APPLIOATION FILED 00T. 3, 1908.

949,410. Patented Feb. 15, 1910.

5 SHEETS—SHEET 5.

by
J1 H
i
it

I
l

N

[ I:I ‘
W
u,ﬁ’,’%[’liﬂ"" <
Lo

[
iy

Hstri05505: L reperreos:

by OO Ve tias

AMDREW 8. GRARAM CO., PHOTO.LITHOGHAPHERS, WASHINGTON, D, €.



b

o

20

]
o

30

(4]
[913

40

fois
<

UNITED STATES PATENT OFFICE.

HARRY H. BENSON, OF ROCKFORD, ILLINOIS.

ROTARY ENGINE.

949,410.

To all whom it may concern:

Be it known that I, Harry H. Bexsox, a
citizen of the United States, residing at
Rockford, in the county of Winnebago and
State of Illinois, have invented certain new
and useful Improvements in Rotary En-
gines, of which the following is a specifica-
tion.

The object of this invention is to construct
a reversible rotary engine.

The further object of this invention is to
provide a by-pass for the steam around a
blade during a portion of its movement in
order that the steam may act upon two
blades during a portion of their movements.

In the accompanying drawings. Figure
1 is a face representation in which a por-
tion of the outer casing is broken away.
Fig. 2 is a vertical section. Fig. 3 is a
partial plan view in which a portion of the
outer casing is broken away. Fig. 4 is a
partial plan and partial section. Iig. 5 is
a vertical section. Fig., 6 is a vertical sec-
tion through the upper portion of the cas-
ing, and the connection with the movable
cam surfaces. Fig. 7 is a perspective view
of the stationary cams. Figs. 8 to 11 in-
clusive are representations of the connec-
tions between the three blades. Tig. 12 isan
innerface representation of the edging 1.

The main shell or casing comprises the
circular edging 1 having an end 2 formed
integral therewith, and from the edging ex-
tend brackets 8 which support the casing
upon a suitable bed. To the open end of
the edging 1 is secured a face plate 4 by the
screws 5. The face plate 4 has an enlarge-
ment 6 which is located eccentrically with
relation to the edging 1. A stuffing box 7
is supported by the enlargement 6. The end
2 has a center 8 located within the casing
and 1is concentric with the edging 1. A
stuffing box 9 is formed a part of the end 2,
and is located in line with the stuffing box
7. A shaft 10 is supported in the stufling
boxes 7 and 9 and has a pulley 11 connected
thereto.

To the shaft 10 is keyed a piston 12 which
is provided with an extension 13 said ex-
tension being located in the enlargement 6
of the face plate 4, This portion has its
rim 14 provided with three radially extend-
ing openings 15, one for each blade. This
piston is circular and is located concentric-
ally of the shaft but is located eccentrically

Specification of Letters Patent,
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Patented Feb. 15, 1910.
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within the casing so that its periphery will
contact with the mner face of the edging 1
dirvectly over the shaft,

Around the center § and within the piston
ave located three blades 16, 17 and 18. The
blade 18 has a ring 19 from which extends
the blade proper. The ring has cut-away
sicdle portions 20 and 21. A ring 22 is held
in connection with the ring 19 by the
bolts 28.

The blade 16 is formed with a segment of
a ring 24 which is located within the ring
19 and adjacent to the center 8. The blade
17 is also formed with a segment of a ring
25 which is located within the ring 19 and
against the center 8. Iach of the blades
16 and 17 have a neck portion which ex-
tends through the cut-away side portion of
the rings 21 and 20 respectively of the ring
19 of the head 18, and the ring 22 holds them
in position. The ring segments 24 and 25
are located around the center 8 so that they
may revolve around it as the center remains
stationary.,

Iach of the blades 16, 17 and 18 support
a packing strip 26 which is held yieldingly
against the inner face of the edging 1 by the
springs 27. These blades are guided in
oscillatory packing guides 28 which are held
in cavities formed in the edging of the por-
tion.

The edging 1 is formed with two steam
intake ports 29 and 30 which are opened and
closed by the valves 31 and 32 respectively.
A steam supply pipe 33 furnishes steam to
the intake ports 29 and 30. Two exhaust
ports 34 anc 85 connect with the interior of
the casing through the edging 1 and ave con-
trolled by the valves 36 and 37 respectively.
In the inner face of the edging 1 are formed
steam ducts 38 and 39. The duct 38 com-
municating with the steam intake port 29
and the exhaust port 84. The duct 39 com-
municating with the steam intake port 30
and the exhaust port 35.

To the inner face of the end 2 is secured
a double cam comprising the flange sections
40 and 41. The end 2 is formed with an in-
wardly extending flange 42. A movable
double eam comprises the plate 43, rim 44
and two cam sections 45 and 46. The rim
44 contacts with the flange 42 and a packing
48 serves to make a steam tight joint be-
tween the parts, and the screws 49 and ring
50 serve to hold the packing in place. Pack-
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ing 51 is located between the outer edge of
the plate 43 and the inner face of the edging
1, and is held in place by the ring 52 and
screws 53.

The sections 45 and 46 of the movable cam
rest in contact with the sections 41 and 40 re-
spectively of the stationary cam secured to
the end 2, and the inner face of the plate 43
contacts faces of the blades 16, 17 and '18.
Springs 54 are carried by the piston and ex-
ert their force against the plate rings 56
which bear against the faces of the face
plate 4 and against the plate 43 thereby pre-
venting steam from passing the sides of the
piston.

The means for moving the movable cam
comprises a bracket 57 secured to the outer
face of the edging 1 of the casing. From
the plate 43 of the movable double cam ex-
tends a stud 58. This stud 58 supports a
screw-threaded sleeve 59 with which a screw-
threaded shaft 60 engages. This stud 58 ex-
tends through a slot 61 in the end 2. The
shaft 60 is also supported by the bracket 57
through which it passes in a manner to slide
lengthwise therein. To the shaft 60 is se-
cured a crank 62 by which it may be ro-
tated, and to the shaft are set screwed two
collars 63 and 64 one located each side of the
bracket 57. A coiled spring 65 is located
on the shaft 60 and bears against the bracket
57 and on the collar 63, and a spring 66 is
located on the shaft and bears against the
bracket 57 and collar 64.

The springs 65 and 66 serve to hold the
shaft 60 against lengthwise movement ex-
cept as hereinafter set forth, and by turning
the shaft, the sleeve 59 is moved along the
shaft which will carry the stud 58 with it.
As the stud 58 is fixedly connected with the
movable double cam, this cam will be moved
to either side of the vertical center of the
casing. The object in moving this double
cam 1s to hold the plate 43 against the edge
of the blades and piston in order that a
steam tight joint may be maintained. The
plate 43 is moved contrary to the direction
of rotation of the blades and piston asshown
at Figs. 1 and 2. Should the parts expand
the plate 43 will be moved axially in the
same direction the piston and blades are ro-
tating which will move the cam surfaces of
the movable cam down the cam surface of
the stationary cam. As the shaft 60 is held
against lengthwise movement by the spring
66, the expansion of the parts in moving the
movable cam will pull on the shaft 60 there-
by. compressing the spring 66, and when the
parts have cooled, the spring 66 will return
the parts to their adjusted position.

When the stud 58 is moved to the left
hand end of the slot 61 facing the engine,
the spring 65 will act the same as spring 66,
that is, its tendency is to hold the stud in
its adjusted position, but will yield should

the parts expand. In moving the stud into
the left hand end of the slot 61, the piston
and blades are intended to rotate contrary
to the way they are rotating in Figs. 1 and 2.

When the engine is rotating as indicated
in Fig. 2, steam is admitted through the-in-
take port 29, and is exhausted through the
port 35. The intake port 30 and exhaust
port 34 being closed.

In Fig. 2 live steam is being admitted
against the blade 18, while the steam be-
tween the blades 18 and 17 is being exhaust-
ed through the port 35. After the blade 16
has passed the intake port 29 live steam
will contact with the blade 16, and live
steam will still be admitted against the
blade 18 by passing around the blades 16
by way of the ducts 88 until the blade 16
passes below the exhaust port 34, when live
steam will only contact with the blade 16
until blade 17 has been moved into position
past the intake port 29.

In reversing the direction of rotation of
the piston, the valves 31 and 37 are closed
and the valves 82 and 36 are opened, and
the movable cam turned into position so
that the stud 58 will occupy the left hand
end of the slot 61.

By this construction a reversible rotary
steam engine is had.

I claim as my invention.

1. In a rotary engine, the combination of
a cylinder, a shaft, a piston rotatable with
the shaft and located concentrically there-
with, a stationary portion located eccentric-
ally to the shaft and concentrically to the
cylinder, a plurality of blades located
around the stationary portion, one blade
formed with a ring end, the other blades
formed with segmental ends and located in-
side the ring end of the other blade and in
contact with the stationary portion, and a
ring overlying the shank portions of the
blades having the segmental ends and con-
nected to the ring end.
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2. In a rotary engine, the combination of

a cylinder, a shaft, a piston rotatable with
the shaft and located concentrically there-
with, a stationary portion located eccentric-
ally to the shaft and concentrically to the
cylinder, a plurality of blades located around
the stationary portion, one blade formed
with a ring end having edge recesses, the
other blades formed with segmental ends

and located inside the ring end of the other :

blade, and in contact with the stationary
portion, the shanks of the blades with the
segimental ends located in the recesses, and
a ring overlying the shank portion of said
blades and connected to the ring end.

3. In a rotary engine, the combination of
a cylinder, a shaft, a piston connected with
the shaft, blades movable by the piston, a
plate contacting with the blades and piston
and carrying double cam sections, stationary
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camn sections connected with the casing,
means for moving the plate comprising a
shaft having a screw-threaded connection
with the plate, a stationary bearing through
which the shaft passes, two collars connected
with the shaft, one located each side of the
bearing, and two springs, one located be-
tween the bearing and each of the collars.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit- 10
nesses.

HARRY IH. BENSON.
Witnesses:

A. O. Bemner,
E. D. E. N. BeeL.



