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111 represents a detailed horlzontal view of
the engine when built tandem, the part to-.
ward the top of the sheet bemo on the line
y—y of Fig. I, showing a side view of the
piston head and the exhaust chamber be-
tween the two, and the other part thereof
on the line z— of Fig. 1L, showing the in-
Fig IVisa 10ngit11-:
dinal view of the cam which operates the
valves controlling the admission of steam |
'_'plece and are pivoted at 8¢
7 rock up and down with the movement of _

Similar figures refer to 51m11ar ‘parts | the
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- of the cams 10, keyed to the shaft, and which
are shown in detall i Figs. 1V and V, and
rock with the wings 7. The

59

85

To all whom it MAY CONCErN,:
Be it known that I, GEORGE W BARTLETT |
 a citizen of the Umted States, residing at_

‘section of the cam shown in Kig.

‘the minor axis the face wall of the
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| Speclﬁcatmn of Letters I’atent
Applmatmn ﬁled December 19 11908,

Seual Efo 468 383

the city of Tacoma, in the county of Plerce

and State of VVashmo ton, have mvented cer- .

tain new and useful Improvements in Ro-

tary Engines, of Whlch the iollowmg 1s a
| the closed part of the ports 12 and 122,

My invention relates to 1mprovements in
rotary engines in which an elliptically |
shaped piston revolves within a cylinder be-
‘tween the ends of rigid oscillating wings,
‘and the object of my invention is to produce
a reversible rotary engine that will use steam
expansively, reduce friction and waste of |
steam and have equal power when running
forward or backward. I attain these ob-
“jects by the mechanism illustr ated in the ac- |

specification.

companying drawings in which—

Kigure 1 represents a vertical cross-section |
of the engine; Fig. IT represents a vertical
cross-section of the engine showing the ellip-
tically shaped piston at right angles to that-
shown in Fig. I, which would be the

tion when two engmes are mounted on the
same shaft and constructed together. Iig.

ternal reversing gear.

through the cylinder; and Fig. V is a cross
Iv.

throuohout the several views..

The casing 1 inclosing the cylmdar 3 and}
]omed to the base 3, makes the steam chest
space 4. The elhptlcally shaped plston H1s
mounted upon the shait 6 and is embraced

in the wings 7. The valves 8 and 8* auto-

matically admlt and cut off steam through

the ports 9 and 92 by reason of the operation

vided into four chambers 11 and 112

cut making the openings or ports 12 and 122,

~ In these openings are valves 13 and 13* which
are pwoted by pmtles 13" to the sides of the

and 128 as the

posi-

‘ends of the
ride flush with 1its face, are set out by ¢
- springs and take up what wear there may be.

keys 10?)
8§ or 8%

piston 5 1s di-
At.
piston 1s

plston so that the movement of the rods 14 -
(which en-
~gage in a slot 13° in each of the valves 13
‘and 13* and also with a center shaft 17 ca-
pable of sliding longitudinally within the

pwoted on the pivot pins 142,

ma,m shaft 6 of the enmne) will cause the

valves 18 and 18> to close the open, and open

the piston the

In the

Pm;em:ed M&y 1'? 1910 _.

The
‘chambers 11 and 11* in the piston are con-
structed to receive and contain the steam as
1t expands into them through the ports 12 -
piston revolves and before 1t

is exhausted therefrom through the ports 15
~which do not engage with por rts 16 until the

piston has traveled a little over one-eighth
“of the circle of the cylinder after the apices
thereof leave steam ports 9=
are made in the side of the piston and lead -

out of the chambers 11 and 11* therein to
permit the steam to exhaust through open-
‘ings 16, which are cut through the inner .
'cylmder head when during the 1ev01ut1011 of

ports 15 register with the

~openings 16, allowing the steam to exhaust
‘through ports 16 to the exhaust chamber 20.
| At the ends of the wings 7 are shoes 7
" which ride on the face of the piston and as
‘they wear are set out by springs 7.

piston are also shoes 5* which
85
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The ports 1o
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Encircling the ports 15 is a packing ring

16 until the ports 15 coincide with them.

5 1n the plston which effectively pr events -

‘steam from escaping to the exhaust ports =
90

"The valves 8 and 8% are each made 1n one

piston they rock the shafts 18 and the

cams 10 attached thereto (the wings 7 being
feathered to the shaft 18) themby permit-
ting the shaft to slide through wings 7 and
carry the cams 10 (fastened to them with
and engage or disengage valves
When the engine 1s p051t1011ed as -
in Fig. I 1t 1s t‘lhmo steam through the
ports. 9 and 9° (bemﬂ at diagonally oppo-
site sides of the piston).
of the steam moves the apices of the piston
‘in the direction of the arrows the wings 7 105 -

As the impulse

rock so that when the apices of the plston

As the wings

95 .

are under the ends of the wings nearest the -

‘steam ports 9, the shoes ride ﬂush with the
surface of the ‘cylinder and the opposite

| ends of the wmgs are oppomte the ports 12 lm
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and 12°, At this position the wings 7 are |

rocked down to their limit and in so doing
have caused the cams 10 to disengage the
valves 8 by the wedge shaped lugs 10° of
the cams swinging from under the ends of

valves 8. Thereupon the springs 19 force

the valves 8 back over the steam ports 9e.
The cams 10 can be positioned so as to ad-
mit any amount of steam desired, and by au-
tomatically cutting off through the action of
the cams and springs as above mentioned will
permit the steam to expand against the pis-
ton face until the apices of the piston reach
the ends of the wings nearest ports 9. When
the apices of the piston pass these ports the
steam between the ends of the wings enters
tne openings 12 and 12* and further ex-

- pands imparting its propelling force against
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the walls of chambers 11* until the ports 15
engage the openings 16, which would occur
just after the apex of the piston passed the
point marked V at the top of the cylinder
in Ifig. I. While the engine is running as
above described the springs 19* and valves
5% are 1nactive, said valves resting upon the
idler portion of the cam 10° keeping ports
9 closed at all times during the aforesaid
movement.

The elliptical piston should be made in
the proportion of 15¢ inches as the length of
1ts short axis and 21 inches as the length of
1ts long axis, or approximately so, with a
graduated curved circumference. To male
the wings of proper proportion for the
above described piston a circle is made with
a chiameter of 21 inches, and from the line
of the diameter of the circle at its circum-
ference 11§ inches is measured from both

sides in the same direction and form the

projecting portions of the wings. The
wings are pivoted in their center at points
33 1nches, or substantially so, distant from
the mmner surface of the cylinder on the ex-
tension of the diameter line thercof. The
piston when revolving between the ends of
the wings (which are 90° apart in the cylin-
der) will have its surface at all times
touched by the ends of the wings and will
not at any point in the revolution of the
piston bind between the ends of the wings
upon the face of the piston. The wings are
made 1n one piece and rigid and of very
strong material to prevent any springing in
them when steam 1is applied as above de-
scribed and by this method of construction

~a solid buttress is provided for the steam to

work against. The inner circumference of
the cylinder is made with a diameter of 21
inches in which the piston revolves.

The engine is reversed by pulling the re-
verse lever 19 which draws forward the

~ shatt 17 thereby moving the rods 14 which
~run through a slot 6* in the main shaft 6

65

and engage in slots 13° running diagonally

across valves 13 and 13* thereby changing |

057,860

those valves, so they close the former open
portion of the ports 12 and 12* and open the
tormerly closed portion thereof, and at the
same time pulling the shafts 18 and the
cams 10 attached thereto from under the
valves 8 (which fall upon the idler of the
cam) and engage valves 8. The steam is
then taken through ports 9 and the piston
revolves 1 the opposite direction from that
first described, and all other operations are
the same as first described except the oppo-
site side of the engine is the one in oper-
ation.

Ordinary packing is emploved about the
wings, shafts, steam chest and where needed.

Any number of engines such as above de-
seribed can be mounted upon a shaft and
started or reversed simultaneously, but for
ordinary convenient working two engines
as arranged 1n Fig. 3 is satisfactory, and by
reason of the pistons being placed with their
greater diameters at right angles to each
other, the engine has no dead center point.

I have described with particularity the
preferred details of the form of the inven-
tion illustrated but changes may be made in

| the form of the various parts without de-

parting from the spirit of the invention and
also be embraced within the scope of the
appended claims.

Having described my invention and set
torth its merits, what 1 claim is:—

1. A rotary engine comprising an elliptic-
ally shaped piston, oscillating wings dis-
posed at opposite ends of the piston and
bearing against the periphery thereof, a
cylinder inclosing said piston, and formed
with valve-controlled ports for the admis-
sion of steam into the cylinder between the
piston and wings on opposite sides of the
piston at diagonally opposite points, sub-
stantially as described.

2. A rotary engine comprising an elliptic-
ally shaped piston, oscillating wings at op-
posite ends of the piston and bearing against
the periphery thereof, a cylinder inclosing
said piston and formed with steam inlet
ports opening into spaces between the pis-
ton, cylinder and oscillating wings at oppo-
site ends of the piston, valves arranged to
control said ports, and means for actunating
sald valves to close the several ports, or
open one set of diagonally disposed ports,
substantially as deseribed.

3. A rotary engine comprising an elliptic-
ally shaped piston formed with a plurality
of internal chambers each having a steam
inlet and steam exhaust port, and a cylinder
inclosing said piston and formed with steam
inlet ports, the inlet ports of the piston and
ot the cylinder being so disposed 1n relation
to each other that when the ports of the
piston are brought in communication with
the steam spaces in the cylinder steam will
pass 1nto the chambers of the piston com-
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mm;)lccelltmu' thereW1th, substantlally as de-— ' the plston, cylmder and wuw*s. valves for
seribe

4, A rotary engme comprising an elllp—-.
tically shaped piston formed with a plu- |

rality of internal chambers each having a

steam 1nlet and a steam exhaust port, 08(:11-.‘._-,'

lating wings at opposite ends of the piston

and bearmg against the periphery thereof,
a cylinder inclosing said piston and formed |
with steam inlet ports opening into spaces
between the piston, cylinder and oscillating
wings at opposite ends of the piston, valves
controlling said ports, and means for actu-
~ating said valves to close one set of diago-

nally disposed ports, the inlet ports to the

piston chambers bemg so disposed in rela-
‘tion to the inlet ports of the cylinder that
when the piston ports are between the oscil-

lating wings steam admitted through the
por ts of the cylinder will pass imnto chambers

substantially as described.

5. A rotary engine CD]’IlpI'lSlIlG‘ an elllp- [

tically shaped plston formed with a plu-
rality of internal chambers each having an

inlet and an exhaust port, a cylinder inclos-
ing said piston and having inlet ports, |
. valves controlling the inlet ports to the
chambers of the plston and means for actu-

ating said valves to chrect steam mto one
oT another of said chambers 1n the move-—

ment of said valves substantlally as de-'

-~ scribed.
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tically shape 1st0n formed with a plural-

1ty ot Internal chambers each having an inlet
~and an exhaust port, a cylinder inclosing
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sald piston and hamno inlet ports, valves
controlling the inlet ports to the chambers
of the plStOll, and means for actuating said

valves to direct steam into alterlntely dis--

posed chambers of said piston and cut-off

the steam from other alternately dlsposed'

chambers, substantlally as described.

7. A wtary engine comprising an ellip-

tically shaped piston, osmllatmg wings at
opposite ends of the piston and bearmg

agalnst the periphery thereof, a cylinder In- |

closuw sald 1st0n and iormed with steam

‘inlet ports 0pen1no* into the spaces between .

piston and exert an impelling force |
therein and exhaust from said ch&mbers,.

| controlling said ports, 10tc1table shafts at

opposite ends of the piston cylinder upon

which said wings are mounted, and cams

upon sald shafts and operatwely connected
with said valves to actuate them for the ad-

orts, substantially as described.

rotary engine comprising a piston )
-'fOlmed with a. plurallty of internal cham-
bers each formed with an inlet port, valves

for said ports, a rod operatively connected

with said valves for cutting-off the supply
of steam to certain of the chambers and ad-
mitting it te others, a cylinder mclosmg the
:plston and formed with inlet ports for

55

mission and cut-off of steam to and from
_S&id -

60

steam, valves controlling said ports, shafts

prov:tded with cams operatively connectedjf? -
with said valves for controlling the inlet of
steam, and means for actuating the rod con-
nected with the piston valves and the shafts

0

carrying the actuating cams of the eylmder-- L

valves to shift the valves to change the

direction of flow of steam and reverse the
‘engine, substantially as described.

9. A rotary engine comprising an elllp--'

tically shaped plston a cylmder inclosing
said piston and formed with inlet ports so.
disposed that steam may be admitted to op-
posite sides of the piston, oscillating wings
having portions passing through the cylm— S
| der to embrace a plurality of said ports -
within the space between said portions and

- - | bearing against the piston, said wings being
6. A rota,lg engine COIIlpI"lSlllO' an elhp-:'

inlet ports, and means for actuating “said

valves to open diagonally disposed ports for
admitting stean at opposite sides of the pis--

00

ton, sald wings and piston being so rela-

ir eely

in presence of two witnesses.

GDORGE W BARTLETT
Wltnesses o -
L. H. HIGGINS
- L H Hmn

'._tlvely pr cuportmned that the plston may
rotate 1n constant contact with the
cylinder and wings without binding on -
'elthel subst&ntlall as described. _

In testlmony Whereof I affix my &gnatur

85
unylelamo throughout their length but capa- =~
“ble of o‘selllatlon valves for contr olling the
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