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- UNITED STATES

'CHRISTOPHER C. SMITH, OF KINGSLEY, IOWA.,

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No, 721,611, dated February 24, 1903,

 Application flled May 13,1902, Serial No. 107,197, (No modsl

To all whom it may concern: =
Be it known that I, CHRISTOPHER C. SMITH,
a citizen of the United States, residing at
Kingsley,in the county of Plymouth and State
of Iowa, have invented certain new and useful

Improvements in Rotary Engines; and I do

declare the following to be a full, clear, and
exact description of theinvention, such as will
enable othersskilled in the art to which it ap-
pertains to make and use the same, reference

being had to the accompanying drawings, and |

to the figures of reference marked thereon,
which form a part of this specification.
My invention relates to improvements in
rotary engines; and the main objects of the
Invention are, first, to provide an improved

rotary engine in which the eéxpansion of the |

~ steam may be regulated by 4 governor or by
- changing a hand-lever into various positions
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or by both of said means; second, to provide
& rotary engine in which the live steam is
shut off while the wings of the piston pass
points that are difficult to fit steam - tight.
These and other advantages hereinbelow
fully described and claimed I attain by the
novel construction and arrangement of parts
1llustrated in the accompanying drawings, in
which— | | -

Figure 1 is a front elevation of my engine.
Fig. 2 is a rear elevation of the engine, with
some of its upper parts cut away, as on the
line ¢ ¢ in Fig. 1. Fig. 3 is a horizontal sec-
tional view about as on the line b b in Fig. 2
with all main parts shown. Fig. 4 is an end
elevation of the cylinder with its cover re-
moved and adjacent abutment-chambers,
abutments, and piston in full view. Fig. 5is
a rear elevation of a portion of the engine,
showing a modification in the gearing con-
necting the piston with the abutments and
valves. Fig. 6 is an enlarged portion of the
chain placed over the wheels in Fig. 5. Fig.
7 18 an edge view, and Fig. 8 is a plan view,
of a metallic belt which may be used in place
of the chain Fig. 6. Fig. 9 is an enlarged

vertical sectional view about as on theline ¢ ¢
in Fig. 1 looking from right to left, exposing
~ the valve-plug in the intersected valve-shell
and showing portions of the cylinder-covers
‘sand the position of the valve-operating gear-
wheels.
viewed from its opposite side.

Fig. 10 is the valve-plug in Fig. 9 |

PaTent Orrice.

~ Referring to the drawings by reference-nu-

merals, 1 designates a foot-piece, to which is
secured by bolts 2 the covers 3 of the cylin-

der 5, which is formed with two oppositely-
~disposed abutment-chambers 6, in which are

fitted revoluble abutments 7, each of which

35

18 provided with a side groove 8 to permit the

‘three wings 9 of the piston 10 topass the abut-

ment, as shown to the right in Fig. 4, while to

‘the left is shown how the abutment closes

tightly against the periphery of the piston.
1118 the main shaft of the engine. It is se-
cured in the center of the piston and projects

‘beyond the rear cylinder-cover, where I se-

6o

cure upon it a gear-wheel 13, meshing with

gear-wheels 14, secured on the shafts 12 of
the abutments. The wheels 14 are each one-
third the size of the wheel 13, when, as in the
present case, three wings are used on the pis-
ton or piston-head and only one groovein the

‘abutment; but it is obvious that the number
or ratio of wings and grooves may be varied,

and the diameters of the gear-wheels must

‘then be varied accordingly.

The piston and abutments may have in
their adjoining peripheries suitable packing-
rings, as indicated in dotted lines 15 in Fig.

‘| 4; but I do not wish to confine such packing-

rings to any specific construection.

8o

In Fig. 4 the circles 16, 162, 16, and 16°in- |

dicate the position of the four steam-ports in

the removed cylinder-cover. If thepiston ro-

tates in the direction of the arrow 17 in the
steam-space 13, the live steam enters the cyl-

inder through the port 16 and acts on the wing
9, whilethe ports 16*and 16" serve as exhausts :

until the wing 9° has passed the port 16°and
the abutment is closed behind it. Then live
steam enters through port 16° and drives said
wing 9° until the wing 9* has got beyond the

90

port 16 and is under full pressure from anew

charge of steam from port 16. In other words,
each wing is chased through the steam-space

18 in the upper and lower half of the cylin-

der by steam-using ports 16 and 16* for inlet
and ports 16¢ and 16° for outlets, and when
the engine is to be reversed the steam is di-
rected so as to enter the cylinder at the ports

95
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formerly used for exhausts and leave the cyl-

inder through the ports formerly used as live- |
Such reversing of the engine
| and the cutting off of the steam while the pis-

steam ports.
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ton-wings pass the abutments and the con- |
trolling and regulating of theexpansionare ef-

fected by the following-deseribed mechanism.

Suitably journaled upon the cylinder are
two shafts 19, on the rear ends of which are
secured the wheels 20, (see Fig. 9,) driven by
the three times larger wheel 13, so as to run
exactly the same speed as the abutments.
Upon the front end of each of the shafts 19
is secured a miter-gear 21, meshing with a

miter-gear 22, journaled between a nut 23

and a collar 24 of the top plug or cover 25 of
a valve-shell 26, secured by screws 27 or other
means upon the front cover of the cylinder.

In each valve-shell is a revoluble and slidable

valve-plug 28, secured on a rod or stem 23,
which is revolved by having its keyway 30
engaged by the key arm or tooth 31, secured

“on the miter-gear 22, and receive sliding mo-

tion from the hand-lever 32, having the arms
33, connected by links 34 to loose collars 39,
held on the lower ends of the valve-stems be-
tween set-screwed collars 36. .

The valve-shell is preferably enlarged somo
at 37, so as to afford more free passage of the
live steam about the narrow middle portion
38 of the valve-plug. The steam enters the
valve-shell through the middle port 39 from
the horizontal arms 40 of the live-steam pipe
40 41, is admitted to and from the cylinder
through the ports 16, and exhausted from the
valve-shell through ports 42, which ports are
therefore all connected together by the pip-
ing 43, terminating in a single exhaust-open-
ing 44.

The operation of each valve-plug 28 will be

best understood from Figs. 9 and 10, where
it will be seen that the valve-shell is closed
at both ends by covers 25 and 25*, and be-
tween each cover and the valve-plug 28 1s
play enough to permit the plug to be lowered,
so that the exhausi-steam passes across the
end of the valve-plug and out at 42. In said
Fig. 9 the plug is shown in the elevated po-
tion, allowing the exhaust-steam from port
16¢ of the eylinder to escape freely by the
lower exhaust-port 42, while the live steam

‘enters the cylinder by the port 16* every time

the spiral-shaped reduction 45 of the plug
turns toward the said port, and the live steam
is shut off from said port as long as the un-
reduced eylindrical portion of the plugcovers
the port, as it does in Fig. 9. During the pe-
riod the port is thus closed the steam expands
in the cylinder and commences to exhaust,
while the wing in front of it passes one of the
abutments. If it is desired to give the cyl-
inder less steam, with more chance toexpand,
the valve-plug is simply lowered, so that the
oradunally-increased circumference ot its un-
reduced portion travels across the port, and
thus closes it for a longer and longer time, as
indicated in Fig. 10, where it is obvious that
the covering-surface of the plug increases as

. the lines 46, 47, 48, 49, and 50, while the re-

duction or steam space 45 below the spiral-

the end of the segment.

shaped shoulder 51 is reduced accordingly,
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and if the valve-plug is raised the space 4o
increases in circumference, and the engine
uses more steam and can do more work. To
reverse the engine, the plug is simply low-
ered, so that the iower half operates on the
lower port 16°in exactly the same way as al-
ready described about the upper port 16°.

It will be understood that one of the longi-
tndinal shoulders 52 of the valve-plug always

‘opens the inlet of steam to the eylinder when

the piston-wings are in the same proper po-
sition to receive steam; but the spiral shoul-
ders vary the duration of the inlet.

The hand-lever 32 is provided with a latch
53, controlled by a finger-lever 54, so that the
latch may be dropped into the various notches
55 56 57 of a segment 58, secured by brackets

or braces 59 to the front cover of the eylinder.

When the lateh 53 isin the central noteh 56,
the valve-plugs will cover all inletsfor steam
to the cylinder, and the engine stands still,
and if the lever be swung toward either end
of the sezment 538 the valve-plugs will move
one up and theother down, and theengine will

70
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start in one direction or the other and with

increased power the nearer the lever gets to
The hand-lever 32
may also be controlled by a governor when
the engine performs work causing consider-
able variation in the resistance to the engine.
This may be done in various ways, of which
I have illustrated one quite convenient way.
Upon the bracket 60 I mount a regular ball-
covernor 61, driven by abelt 62 from a small
pulley 65 on the engine-shaft. |

64 is a brace supporting the outer end of the
pulley-shaft of the governor. =

The usual central rod 65 of the governoris

connected by a link 66 to the horizontal arm

of a three-armed lever 67, pivoted at 65 to
said bracket. To the upper arm of the lever
67 is pivoted a horizontal rod 69, having
notches 70 to engage a pin 71 in the hand-le-
ver when the latter is leaning to the left, as
in Fig. 1. When the governor is to be used,
the bail 62, pivoted near top of hand-lever,
is thrown over the finger-lever 54, as in KFig.

| 2, so that the latech 53 isheld clear above the

segment 58. The increased speed of the gov-
ernor will then pull on the rod 69 and draw
the hand-lever more or less toward a vertical
position, with the shutting-off results on the
valve - plugs already described; but if the
engine be reversed, by leaning the lever 32
to the opposite side of the vertical line the
rod 69, if connected with the lever, would
open the valves more and more with the in-
creased speed of the governor. Hence 1 pivot
to the lower arm of the lever 67 another rod
72, having notches 73 engaging the pin 74 of
the hand-lever in various positions upon the

right-side half of the segment and pushing
the lever toward the vertical position as the

speed of the governor increases. 'lhis rod

79 is formed at its free end with an incline
75, which the pin 74 glides in under and lifts
the rod a sufficient distance above the peg
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76, on which it normally rests when not in
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use, and when in use the upper rod 69 may
either rest. slidingly on the pin 71 or be

thrown upon a fixed peg 77. Each of the hori-

zontal rods may have only one notch; but a
plurality of them enables the operator: to set
the hand-lever for more or less power and

still make the same governor operate the le- |

ver as the speed inereases or decreases.

of the abutment; but it may also have some
clearing 78 to avoid unnecessary friction and
wear on the abutment, and, as shown to the
right in Fig. 4, the wings or blades of my
piston are not fitted tightly against the abut-
ment, as there is no need of such fitting, with

‘attending friction, wear, and noise, because

at the time the wing passes the abutment the
steam above the wing is exhaustingat 16°, and
the port 16° does not get live steam from the
rotating valve before the wing has passed be-
low said port and the abutment has closed
against the piston-head. The steam then en-
tering at 16¢ helps the steam at 77 to rotate

the piston; but with only two abutments and

three wings there may-not at all times be two
wings under pressure of the steam, gas, or
other pressure-producing agent which may
be employed. The wings may, however, also
be made to fit in the grooves 8 of the abut-
ments. - |

As for modifications, it is obvious that in-
stead of the valves I have shown slide-valves

- may be employed and operated by eccentrics
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on any shaft which will give the required mo-
tion, and for the cog-wheels 13, 14, and 20
may be substituted sprocket-wheels of any
suitable size and class, as indicated by the
wheels 13%, 14*, and 20* in Fig. 5, and a suit-

able chain 79 taken over the wheels in the

manner 1ndicated, so that the shafts 1112 19
are rotated in unison and in the same direc-
tions as with the cog-wheels. For fast-run-
ning engines the chain or belt is especially
desirable, as the cog-wheels are apt to make

‘Some noise when run at a high speed. The

chain 79 may be on the belt chain or link
principle, (indicated in Fig. 6,) or for small
engines it may consist of a sheet-metal or
leather belt, like 80 in Figs. 7 and 8, having
holes 81 for the sprockets 82 of the wheels to
engage in. These and other modifications T
consider can be made without diverging from
the spirit and vital features of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— '-

1. A rotary engine comprising in combina-
tion, a cylinder, a shaft journaled centrally
therein, a cylindrical piston secured centrally
on the shaft and being smaller in diameter

than the cylinder but having fixed wings

traversing the concentric space between the

piston and the eylinder, abutment-chambers
in the sides of the cylinder, revoluble abut-.

ments in said chambers; said abutments be-

ingcylindrical and provided with side grooves |

The abutment-chamber may fit the body |

l

¥

to permit the wings of the piston to pass, and

means connecting the piston:and the abut-
‘ments so that they revolve in .unison at the

proper relative speed to cause the wings of
the piston to meet the grooves in' the abut-
ments; and valves geared to the engine-shaft
and adapted to regulate the inlet and outlet
of steam to and from the cylinder when the

S

75

piston-wings are in the desired position, said

valves being rotary and arranged with their
sides against one end cover of the ¢ylinder, so
as to circulate the steam toand from the cyl-

‘inder through the cover. S

- 2. Arotaryengine comprising in combina-

tion, a cylinder, a shaft journaled centrally

therein, a e¢ylindrieal piston secured eentrally.l
~on the shaft and being smaller in diameter

than the cylinder, but having fixed wings

traversing the concentric-space between the

piston and the eylinder, abutment-chambers

in the sides of the cylinder, revoluble abut-

ments in said chambers; said abutments being
cylindrical and provided with side grooves to
permit the wings of the piston to pass and
means connecting the piston and the abut-
ments so that they revolve in unison at the
proper relative speed to cause the wings of the
piston to meet the grooves in the abutments:

valveshaving rotary and slidable valve-plugs

go
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geared to the engine-shaft and adapted to

regulate the inlet and outlet of the steam to

and from the cylinder when the piston-wing
‘abutments are in the desired position, and an

adjustable hand-lever adapted to control said

valves by sliding their plugs longitudinally

in the shells.

3. A rotary engine comprising in combina--

tion a cylinder, a shaft journaled centrally
therein, a cylindrieal piston secured centrally

on the shaft and being smaller in diameter
than the cylinder but having fixed wings
traversing the concentric space between the -

piston and the cylinder, abutment-chambers

in the sides of the eylinder, revoluble abut-

ments in said chambers; said abutments be-

ing cylindrical and provided with side grooves

to permit the wings of the piston to pass, and
means connecting the piston and the abut-
ments so that they revolve in unison at the

I00C
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proper relative speed to cause the wings of

the piston to meet the grooves in the abut-
ments; and valves geared to the engine-shaft
and adapted to regulate the inlet and outlet
of the steam to and from the cylinder when
the piston-wings are in the desired position,

and an adjustable hand-lever adapted to con-

trol said valves, and a speed-governor detach-
ably connected with the hand-lever control-
ling the valves. - B
4. The combination with the shaft and cyl-
inder of an engine, of a rotary valve geared
to rotate in unison with the shaft, said valve
comprising a cylindrical shell 26 havingclosed
ends and two steam-ducts communicating
with the cylinder, an exhaust-port near each

end of the shell and an inlet for live steam

I20
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intermediate the ends of the shell, the cylin-
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drical valve-plug 28 having the longitudinal |
shoulders 52 and the spiral shoulders 51 with |

adjacent central recess about the plug.

5. The combination with the shaft and eyl-
inder of an engine, of a rotary valve geared
to rotate in unison with the shaft, said valve
comprising a cylindrical shell 26 having closed
ends, and two steam-duets communicating
with the eylinder, an exhaust-port near each
end of the shell and an inlet for live steam

intermediate the ends of the shell, the cylin- |

drical valve-plug 28 having the longitudinal
shoulders 52 and the spiral shoulders 51 with
adjacent central recess about the plug; said
shell or casing having the enlargement 37 to
permit the live steain to circulate more freely
about the plug. | -

6. The combination with the shaft and cyl-
inder of an engine, of a rotary valve geared
to rotate in unison with the shaft, said valve
comprising a cylindrical shell 26 having closed
ends, and two steam-ducts communicating
with the cylinder, an exhaust-port near each
end of the shell and an inlet for live steam
intermediate the ends of the shell, the ¢ylin-

drical V&lve-plug 28 having the longitudinal |
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shoulders 52 and the spiral shoulders 51 with
adjacentcentral recess about the plug,a hand-
lever connected with said valve-stem to slide
it, a fixed notched segment and a lateh on
the lever engaging therewith for holding the

lever in various positions, a speed-governor,

and means for connecting the lever quiekly
to the speed-governor and for holding it dis-
connected from the segment when connected
with the governor. |

7. The combination with the cylinder and
piston of a steam-engine, of a valve having
a slidable revoluble plug embraced by a c¢y-
lindrical easing and having a portion of its
body cut away intermediate the ends of the
plug, such cut-away and the eylindrical por-
tions of the plug being adapted to regulate
the circulation of steam through ports orducts
in the shell, some of which extend into the
cylinder. .

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

CHRISTOPHER C. SMITL.
Witnesses:
F. D. CATHCART,
J. K. CATHCART.

30

35

40

45




	Drawings
	Front Page
	Specification
	Claims

