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Lo all whom it may concerve:

Be it known that I, FREDERICK (. TEERS, a
citizen of the United States, residingin Phila-
delphia, Pennsylvania, have invented certain

the following is a specification.
My invention relates to certain Improve-

- ments in rotary engines, and more particu-

IO

15

larly to improvementsin the engine for which

1900, No. 664,509, | -
The objects of my invention are to con-
struct a rotary engine which shall be eco-
nomical in operation and which while having
1ts parts so that they may be easily adjusted
to compensate for wear yet shall not be com-

~ plicated nor costly to build. These objects

20

- sectional view of a modified form of revers- |
ing-valve to be used with my improved en-

30
- gine.
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1 attain as hereinafter set forth, reference be-

ing had to the acecompanying drawings, in
which-— | .

- Figure 1 is a vertical sectional view on the |
line 1 1, Fig. 2.

Fig. 2 i3 a sectional view on
the line 2 2, Fig. 1. Fig. 3isasectional view
on the line 3 3, Fig. 1. Fig. 4 is a sectional
view on the line 4 4, Fig. 2. Fig.5 is a ver-

tical sectional view of the piston with the

cover removed. Fig. 6 isa detached perspec-
tive view of one of the blades, and Fig. 7 is a

Aisa ca;sing'_ mounted on the base A’s Sé-

cured to each end of the casing are suitable

heads BB’,forming with the casing A a steam-
chamber in which the piston revolves. The

~ head B’ may form the partition between two

40

engine-casings, as shown in Fig. 3, when it

is desired to drive a shaft by two rotary en-
gines placedinline. The head B’ has a large
opening b* at the center for the passage of the
~shaft. This head B’ is preferably made hol-
low, as shown in Figs. 2 and 3, s0 as to form
an exhaust-chamber b, connecting with the
exhaust-port of the engine and having an
opening b', through which the exhaust may
- pass to the atmosphere, to a condenser, or to
the admission-valve chamber of another en-
In the casing A are two steam-inlet

- ports @ a and a central exhaust-port o', com-
- 50 municating with the exhaust-chamber 6.
The head B is preferably dished in form

Improvements in Rotary Engines, of which

a patent was granted to me on December 25,

and extends within the steam-chamber, as

comes in contact with the inside of the said
chamber being provided with a soft-metal
ring b% as shown.
dovetailed slots in the head B. The ringcom-
ing flush with the inside face of the head is
faced off and provides a bearing-surface for

piston and to be hereinafter desceribed. There
is also a packing-ring b*setin a recess in the
edge of the casing,by means of which a steam-
tight joint is obtained between the head B
and the said casing. |

| one of which is shown in the drawings, passes
through the center of the steam-chamber.
Loosely mounted on the shaft C is a piston D,
made in two parts D’ and D% 1n the piston
are one or more recesses d, and on the shaft
In the present instance are two arms ¢ ¢,

and through which the shaft is turned.

- It will be noted that the piston D has an
extended hub d' passing through the head B,
there preferably being a stuffing-box d? pro-
vided to prevent the possible escape along
the shaft of steam or oil from the space within
cylindrieal section 0% said steam and oil hav-
| ing been found to pass between the piston
‘and the head B’ and to accumulate in said

‘head B itself to prevent leakage of steam

"space.‘ There is also a stuffing-box in the

tion d’ of the rotary piston. This piston is
‘ cylindricalin form and in the presentinstance
is made in two parts D’ and D? in order that

tively placed withinit. Thesaid cam is held
! by a key ¢ to an inwardly-projecting eylin-
| drical section 0° of the head B, the part D’ of
} the piston being recessed to retain said cam

| without having its rotation in any way inter-

l fered with thereby. The parts of the piston
i are rigidly held together-by bolts 3, there

tending inwardly from the surface and placed
one hundred and eighty degrees apart, hav-

: shape shown in Figs.1,2,and 6. The inwardly-

A shatt C, supported in bearings ¢, only

which rest in the recesses. in the said piston

from the steam-chamber around the projec-.-

being suitable lugs provided for them. In
the piston shown there are two recesses ex-

ing in them reciprocating slides ¢ ¢’ of the

shown in Fig. 2, the surface thereof which

55

This ring extends into

the ends of the sliding shoes attached to the 6o
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‘a cam K of the shape shown may be opera-
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projecting sections of the piston which form
the recesses are cut away at d° on account of
the eccentricity of the cam E, this latter not
coming in contact with any part of the said
piston at any point of its revolution. The
said reciprocating slides, Fig. 6, are the full
width of the piston and have in their outer
facesa recess,preferably eylindrical, in which
fits loosely a shoe e°. This consists of a
curved bearing-section adapted to slide upon
the inside surface of the steam-chamber and

a cylindrical head fitting the recess, the two

being connected by a neck of such propor-
tions that it holds the bearing-section far
enough away from the body of the slide to
allow of said bearing-section being inclined

from one side to the other as it follows the

curved inside surface of the steam-chamber.

There is a hollow space within each slide,
preferably rectangular in section, in which
are placed a wedge-block ¢® and a recessed
wedge-block ¢!, there being a spring e° be-
tween the blocks, as shown. In order that
the pressure exerted by the spring upon the
block ¢* may be varied, a screw ¢° is provided,
this being within a countersunk opening in
theslideand extending into the wedge-shaped
block €. Within the inner face of the<piece
et is journaled a shoe ¢‘, similar in shape to
the shoe ¢2, it being of the same width as and
bearing upon the edge of the cam e, this latter
being similar in outline to that of the inte-
rior of the steam-chamber.

. Secured to the upper part of the casing A
in any suitable manner is a reversing-valve
chest F, and carried by an extension of this
chestis an admission-valve chest .  Within
the chest G is a slide-valve ¢, having in the
present instance two passages ¢, communi-
cating with the two ports g%, connecting with
the passage leading to the valve-chest It, as
shown in Fig. 2. On the rear of the valve ¢
are two lugs through which passes the screw-
threaded valve-stem ¢° having nuts by which
the valve can beadjusted on the stem. This
latter is guided at both ends and passes
through a stuffing-box ¢g*. On the shaft Cis
an eccentric G', having a strap ¢°, connected

. to the valve-rod ¢* as shown.

50
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I is the steam-inlet pipe communicating
with the chest G.

By the construction of valve shown 1 am
enabled to admit a quantity of steam to the
engine during a short stroke of the valve.

The valve f in the chest I is not only a re- |

versing-valve, but may also be used as astop-
valve when shifted to the position shown in
Fig. 1. It is of thetype known as a D slide-
valve, having a recess ' communicating at
all times with the exhaust-port a'.

Adjustably secured to the valve fis a rod

- f%, which extends through a stuffing-box in

05

the casing I and is connected to one arm of
a lever 13, pivoted to the casing A. The
other arm has a suitable operating - handle
which may be secured.in any position to a
quadrant /% By shifting the valve f the di-

/('-§‘\.I o )
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rection of rotation of the piston D may be re-
versed, or the piston may be brought to a
stop by shifting the valve to a central posi-
tion, as in Kig. 1.

I may modify the construction of the re-
versing-valve. For instance, in Iig. 71 have
shown a D-valvehavinga steam-inlet passage

79 at each end, which may register with the

steam-inlet ports a. The passages f° com-
municate with alongitudinal passage f°. Side
passages 7 extend from this longitudinal

passage 1% to the sides of the valve, so that
the valve is balanced. The valve may be
held to its seat by a screw, asshown in Fig. 7.

Holes d* d* are formed through the side of
the head B', (shown in dotted lines in Fig. 2,)
through which any steam possibly accumau-
lating within the hollow of the piston may

blow off into the exhaust-passage b when the

slide-recesses of the piston pass said holes.
In operation steam passes from the admis-
sion-valve C through the passage g* to the
reversing-valve F, and this ismoved by hand
sc as to open communication between the
steam-space inside of the valve-chest I and
the interior of the steam-chamber, the direc-

tion of rotation of the engine depending upon-

which of the passages a is connected to the
steam-space of the valve-chest. The admis-
sion-valve ¢ is so set that steam enters the
steam-chamber when one of the slides ¢’ has
reached a position indicated by the dotted
lines x. Owing to the pressure on the slide

| the piston D begins to revolve, the said slide

forming a steam-tight joint with the inside
surface of the steam-chamber and the outside
edge of the fixed cam E. The shoes ¢* and €’
follow the curvatures of the cam and of the

inside of the chamber, thespring ¢° continu-

ally acting to force these shoes apart and
form tight joints.
the slide has reached the position indicated
at ', from which point it expands until the
second one of the slides uncovers the port a,
connected with the exhaust, when the steam
escapes through this to the condenser orother
engine.
by said second slide. When for any reason
it is desired to alter the pressure of the shoes
upon their bearing-surfaces,the serew e is

| operated, thereby moving the wedge ¢° in or

out. This can be accomplished without dis-
mantling the engine, as a capped opening is
provided in the head B.

It will be understood by thoseskilled in the
art that I may operate the eut-off valve G In
connection with any desired form of gov-
ernor, by which means the amount and time
of opening of said valve, and consequently
the amount of steam admitted, is varied ac-
cording to the load on the engine.

When two engines are used in line,as shown

in Fig. 8, I prefer to place the driving-arms

¢ of one engine ninety degrees in advance of
the arms ¢ of the other engine. DBoth en-
oines may be used as high-pressure engines

| or may be compounded, as desired.

This cycle of operations isrepeated.
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It will be understood that while I have re-

ferred to steam as the driving fluid any fluid

under pressure may be used.

The piston D is not necessarily made in
two parts, as I may place the cam within the
same and retain it in position by means of
guides bolted to the piston itself, the said
cam being held stationary by the eylmdl ical
projection 6® of the head B, as above ex-
plained.

I claim as my invéntion—

1. The combination in a rotary enﬂ'me of
acasing having in it asteam- chamber a shafb
extendl ng through the samecarrying a piston,
a cam supported by a projection from the

casing and slides within the piston extending

between the cam and the curved inside sur-
face of the steam-chamber, there being shoes
loosely mounted in the ends of each slide and
means on each slide for varying, at will, the
pressure of the shoes upon the cam and upon

the curved surface of the eha,mber substan-

tially as described.
2. The combination in a rotary engine of

the character described, of a piston havmﬂ'

radially-placed movable slides, the same con-
sisting of a plece carrying a bea,rmn'-shoe on

each end, a spring acting against one of said
shoes, and a wedge within sald piece, the |

sald wedge being adjustable as to position,
the pressure of the spring upon the shoe be-
ing thereby variable, substantially as de-

| SCr ibed.
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5. The combination in a rotary engine, of
a casing having in it a steam-chamber, a pis-
ton in the same having within it a cam, re-

cesses in the piston and slides therein, bear-
‘Ing upon the cam and upon bhe_ms1de of the
curved surface of the steam-chamber, each

of said slides having two parts, one of the
parts having a width ¢ equal to that of the pis-

ton and bearing uponthesurface of the steam-

chamber, the other part being less in width

and bearmw upon the cam, with an adjust-

able device between said two parts whereby
the pressure upon their respective bearing-

inwardly-extending

—

3

[ surfaces may be ?ariedi stubstantially as de-
'seribed.

4. In a rotary engine, the combination of
a casing having in it a steam-chamber, a
stea,m—chest on sald casing and ports extend-
ing from the said chest to the chamber, an
exhaust-passage also leading from the steam-
chest, a valve controlling the admission and
exhaust of steam to the chaniber; a remov-
able head to the said chamber ex.tendmn'mto
the same, and a packing-ring fixed to the
sald inwardly - extending part whereby a,
steam-tight joint is secured between thesaid
head and the chamber, substantially as de-
seribed.

5. The combination in a rotary engine, of
a casing inclosing a chamber, a shaft extend-
ing therethrough, a piston on the shaft, slides
carmed thereby bearmg on the curved inside
surfaces of the steam-chamber, a head se-
cured to the casing extending into the cham-
ber and having a packinﬂ'-ring fixed to said
o part, the upper ends of
the said slides also bearing upon the. side of
the packing-ring

6. The combination in a rotary engine, of
8 casing and two heads forming a chamber,
2) plStOH within the echamber, 1111613 and out-
let ports, a valve eontwllmn' the admission
of motive fluid to the cha,mber one of said
heads having an exhaust- cha,mber therein,

, substantially as described.

50
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said exhausb chamber communicating w1th

the exhaust-port, substantially as described.
. The combination in a rotary engine, of
two engines arranged side by side in line, a

hollow dlwswn head situated between the -
Lc&smws of the two engines and ecommunicat-

ing Wlth the exhaust- port of one or both en-
gines, substantially as deseribed.
- In testimony whereof I have swned my
name to this specification in the presence of
two subseribing witnesses.
FREDERIOK G. TEES.
Wltnesses
- WILLIAM K. BRADLEY
- Jos. H. KLEIN,

o
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