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Specification of Letters Patent.

Patented Jan. 31, 1911.

~ Application filed June 14, 1909. Serial No. 502,165.

To ¢ll whom at may concern:

Be it known that T. Ira M. KEPHART, &

atizen of the United States, residing at
Punxsutawney. in the connty of Jetlerson
and State of Pennsylvania, have imivented
cortain new and useful Improvements In
Lotary Ingines, of which the following 1s a
-pecification, -'

Thiz invention relates to certain new and
useful improvements i rotary cngines, and
(he invention has for its primary object To
cmbody the principles of » turbine engine
1 a rotary engine, whereby a Ingh eoree
of efliciency can be obtained frem a 1L
- expenditure of fuel. '

Another objeet of the Invention 1s fo pro-
vide a compaet and easly conirolled engine
(hat can be used for various purposes.

A further object of the mvention 1s to
furnish novel means for starting the CNEINe
and conirolling the operation of the same.

Wil the above and other objects m view
which will more readily appear as the in-

vention is better understood, the same con-

Ssts in the novel construction, combination

and arrangement of parts to be hereinafter
Jeseribed and then claimed. |

Tn the drawings:—Figure 1 is a side ele-
vation of the engine with the driven or Lal-
-nce wheel thereof removed, Fig. 2 1s a view
of the opposite side of tae engine, partly
hroken awayv. Fig. 3 s an elevation of the
inner ~ide of approximately one halt of the

engine, partly broken away and partly m

section. [Fig. 4 is a horizontal cectional view
of a portion of the engine, I'ig. 15 2 vertl-

cal scetional view of a rotor forming part of

{he engine. Fig. 6 1s a side elevation of the
amie, partly broken away and partly 1n sec-
tion, IFig. 7 1s a side elevation of the other
half of the engine adapted to be secured to
that half shown in Fig. 3 of the drawings,
Fig. 8 is an end view of the engine. Fig. 9
is a plan of a portion’ of the same. -
. In the drawings, 1 denotes

dished shell supported by legs 2 having ver-
tical reinforcing ribs 3. The shell 1 13
provided with a central enlargement 4 hav-
ing a central longitudinal opening 5 and dia-
metrically opposed exhaust ports 6. The
outer ends of the ports 6 terminate in an
inner section 7 of a circular muffler casing,
‘he outer section 8 of said muffler casing
being secured to the inner section by bolts
~nd nuts 9. The outer section 8 1s pro-

vided with a central bearing 10 for a longl-

cured thereto by bolts

93 and the shell 1 to establish a

a clreular

| the drawings. The housings 32 are

the opening 5 of the enlargement 4.
12 designates a bladed wheel or muftler

mounted upon the shaft 11 within the muf-

fler casing, said bladed wheel disseminat-
ing the exhaust gases and fumes ejected
through the ports 6, prior to the gases and
fumes escaping through the port 13 of the
muflier casing.

14 designates a

balance wheel carried by

tlie end of the shaft 11 protruding from the
mufter easing. | o

15 designates diametrically opposed dished
oxtensions of the shell 1, and these exten-
sions together with the shell 1 are bored to
provide a cooling chamber 16 for water ov
1 similar cooling agent. the water bemng CIT-

culated through the chamber through the

medium of ports 17 and 18.
The inner side of the shell 1 1s circumfer-
entially stepped, as at 19, and arranged

upon each alternate step are segment-shaped
housings 20 having curved ounide vanes 21
and 99. The segment shaped housings 20
are diametrically opposed relative to the
<haft 11 and are located contiguous

canes 21 and 22 curving in opposite direc-
tions from the middle thereot. D

93 desienates a circular head having dia-
metrically opposed extensions 24.  The head
23 1s dished similar to the shell 1 atid 13
adapted to fit against the shell 1T and be se-
o5 and nuts 26, 1t
is preferable to mterpose & oasket or washer
07 hetween the confronting faces of the head
non-leakable
connection between these two elements. The
xtensions 24 of the head 23 are adapted to
register with the extensions 15 of the shell
1, and these extensions provide diametrically
opposed combustion chambers 28 and 29, for
a purpose that will presently appear.

The dished head 23 and the shell 1 provide
a cylinder or casing 30 for 2 circular rotor
31, which is mounted upon the shaft 11 be-
tween the head 28 and the shell 1. The 1in-
ner side of the rotor 81 bears against the

head 23, while the opposite side 1s provided

with circumferentially arranged housings
39, each housing having radially disposed
impact vanes 33. The housings 52 are con-
tructed somewhat similar to the housings
90, and are adapted to fit and revolve be-
tween the same, as best shown in Fig. 4 of
stepped

tudinal shaft 11 ::t,dapted to extend through

s _ to the
oxtensions 15 of the shell 1, with the oulde
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side of the shell 1.
The extensions 15 and 24 are VIC
with curved ports 34 and 85 establishing

communication between the combustion i

chambers 28 and the cylinder 30. Intersect-
Ing the ports 34 and 35 are reversing valves
36, each valve having ports 37-and 3 adapt-
ed to alternately register with the ports 34
and 35, These reversing valves are mov-
ably mounted in sockets 39 provided there-
for in the confronting faces of the head 23
and the shell 1. The head 23 and the-shell
1 directly above the extensions thereof are
enlarged at the peripheral edges of said head
and s%ell, as at 40, and 1n said enlargements

are -arranged movable valve rods 41, said |

rods bein§ loosely connected, as at 42, to
operating levers 43, pivotally connected as at
44 to lugs 45, carried by the shell 1 and the
head 23. These levers are simply a conven-
tional form of valve operating mechanism,
and I reserve the right to connect the valve
rods 41, whereby they can be simultaneously
actuated. |

The inner side of the head 28 is provided
with a plurality of radially disposedp air con-
duits 46, the inner ends of said conduits
terminating in a large circular opening 47
formed in the head 23. while the outer ends
of said conduits terminate adjacent to the
peripheral edges of said head. "The air con-
duits codperate with the air chamber 16 in
maintaining the cylinder 30 in a cool condi-
tion during the operation of the engine,

The extensions 24 of the head 23 are pro-
vided with central tapering valve seats 48
and adapted to engage in said seats are
valves 49 having valve stems 50 extending
outside of the

- ends of the valve stems 50 are provided with

45

o0

335

60

65

heads 51, and encircling said valve stems
between the outer sides of the extensions 24
and the heads of said valve stems are coiled
springs 52, these springs normally maintain-
Ing the valves 49 in a seated position.

Communicating with the valve seats 48 are
supply pipes 53 through which any suitable
explosive mixture may be led into the combus-
tion chambers, the said explosive mixture
being maintained under a sufficiently high
pressure to overcome the pressure ]
Ing after the explosions in the combustion
chambers when the valves 49 and 50 are
opened. For the purpose of 1gniting the ex-
plosive charge after they have been drawn
into the explosion chambers, spark plugs 54
of any conventional form may be employed.
The exnlosive mixtures are ignited immedi-
ately after entering the combustion chamber
29, and the centrifugal force of the rotor
tends to prevent the escape of the charge
through the port 35 before the 1gnition
thereof.

b0 designates a governor head slidably.

extensions 24. The outer

in height in order. to meet the stepped inner keyed upon.the shaft 11
provided |

{ head 23, and

983,287

. adjacent to the
rotor 31, said governor head being adapted
to rotate with said shaft. The head 55 is
provided with a geripheral groove 56 and
extending into said groove are two weighted
arms 37 pivotally mounted in bearings 58
carried by the rotor 31, said bearings bei
diametrically
55 1s provided with spring sockets 59, which
are detachably connected to the governor
head by bolts and nuts 60. Exten Ing into
the spring sockets 59 are coiled springs 61
having the opposite ends thereof resting in
sockets 63 provided therefor upon the ex-
}I;l;osed side of the rotor 81. These Sprin

opposed. The governor head

70

75

80

ave the ends thereof connected to the sock- -

ets to normally maintain the governor head
99 a predescribed distance from the rotor 31.
63 designates diametrically opposed. out-

wardly extending brackets carried by the
pivotally mounted in said

brackets, as at 64, are governor arms 65 and
starting arms 66. The inner ends of the
governor arms 65 are adapted to engage the
outer side of the governor head 59, and dia-
metrically opposed lugs 55* carried by said
head, while the outer ends of the governur

arms 05 are adapted to bear against the
heads 51 of the valve stems 50.

The mner ends of the starting arms 66 ATe
loosely mounted, as at 67 , between . dia-

- metricallv opposed bifurcated arms 68, car-

i

ried by a head 69 slidably mounted upon the
shaft 11 adjacent to the governor head 55.
The head 69 is provided with a bifurcated
hanger 70 and pivotally connected to said
hanger is an L-shaped lever 71, said lever
being pivotally mounted between lugs 72,
carried by a bearing 73, which is employed
for supporting the shaft 11 in conjunction
with the shell 1. The L-shaped lever 71
1s provided with a tread plate 74, and in-
terposed between said tread plate 74 and
the bearing 73 is a coiled spring 75,

76 designates a disk carried by the shaft -

11 adjacent to the bearing 73, and this disk
1s provided with a contact arm 77 adapted
to engage a resilient contact arm 78 car-

ried by a post 79 secured to the bearing
73. A suitable source of electrical energy

(not shown) is connected to the disk 76 and

to the resilient contact arm 78, wherebv

when the arms 77 and 78 contact, a spark
will be produced in connection with the 1g-
nition device 54 for firing the explosive mix-

ture admitted to the combustion chambers

28 and 29, when the valves 49 are opened.
Operation:—To start the engine, the op-
erator treads upon the plate 74 and moves
the head 69 toward the bearing 73, causing
the outer ends of the arms 66 to strike the
outer ends of the arms 65 and press the
valve stems 50 inwardly, unseating the
valves 49. Explosive charges then enter the
respective chambers 28 and 29 through the
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 tuates the arms 65 and intermittently opens
e valves 49 to allow additional charges of
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the shaft 11 through the medium of the
halance wheel 14, the arms 77 and 78 can be
made to contact to produce a spark in one
of the combustion chambers 28 or 29, and
the first explosion within one of the cham-
bers is suflicient to start the rotor 31 and cause
the shaft 11 to revolve, whereby the arms
77 will again contact with the arms 78 and
fire the other combustion chambers. Atten-
tion may be directed to the fact that the
valves 49 are always closed at those instants
when the charge is ignited, thereby prevent-
ine the flame from passing through the
charge supply pipes
plosive mixture outside of the engine. The
operation is now continuous, insomuch that
the lugs 55° of the governor head 55 ac-

{he explosive mixture toenter the combustion
chambers. After an explosion the products
1 combustion enter the cylinder 30 through
either one of the ports 34 and 35, and by

5 reference to Fig. 8 of the drawings, 1t will

be observed that the port 84 upon one side
of the cylinder codperates with the port 35
upon the opposite side, whereby the explo-
sions will drive the rotor 81 in either di-
rection. The guide vanes 21 and 22 of the
housings 20 properly deflect the products
of combustion, whereby as the products of

combustion contact with the impact vanes

33 of the housings 32 of the rotor, said rotor

will be rapidly revolved, and the force of
the explosions fully obtained before the prod-
nets of combustion exhaust through the
ports 6
the atmosphere. The arms 57 engaging the
covernor head 5o are adapted to move said
Lead when the speed of the rotor 31 1s above

a predetermined point, allowing the valves

19 to remain closed until the engine has as-
sumed its normal speed. -

" The springs 52 are of sufficient strength
{0 hold the valve 49 normally closed against
the pressure of the explosive mixture, and
the springs 61 are of such strength as to
hold the governor head 1n operative posi-
tion and cause the cam members 55 thereon
to operate the governor arms 65 when the
engine is running at a normal speed. How-
ever, should the speed of the. engine be ex-
cessive the centrifugal action of the weight-
ed arms 57 tends to move the governor head
toward the rotor,
effective strength of the springs 61. These
springs 61.are then unable to overcome the
opposition offered by the springs 52, and
the combined action of the said springs 52

and the centrifugal force of the weighted

arms 57 is sufficient to move the governor
head toward the rotor at those 1nstants when
the cam members 55 are brought into en-
oagement with the ends of the governor

_ ‘mum expenditure of fuel.
and igniting the ex-

into the muffler casing and then to | § |
ing communication

‘gasolene and

and thereby reduces the

mounted upon said

| said shell having

snpplﬁ pipes 47 and 53. By then shifting | arms, thereby rendering the said governor
a

arms inoperative even though the speed of
the engine may not be sufficlent to cause the
weighted arms of themselves to draw the
governor head toward the rotor and pre-
vent the cams 55* from coming into contact
with the governor arms. '_

It will be observed from the foregoing
description taken in connectlon with the
drawings, that I have devised a novel re-
versible rotary engine, wherein the principle
of a turbine engine is embodied for obtain-
ing a high degree of efficiency. with a mini-
' The engine can

be used for performing various kinds of

work, and steam or air can be used in some

instances in lieu of gas or aasolene.

Having now described my invention what
I claim as new, 18— _

1. An engine of the type described, com-
prising a dished shell, said shell having a
cooling chamber formed therein, said shell
having side extensions, a muffler casing car-
ried by said shell, a shaft extending through
said shell and said mufller casing, said shell
having ports formed therein communicating
with said muffler casing. a head mounted
upon said shell and having extensions con-
fronting the extensions of said shell
viding explosion chambers, a rotor mounted
upon said shaft between said head and shell,
a plurality of circumferentially arranged de-
flectors carried by said shell, a plurality of
circumferentially arranged 1mpact vanes
carried by said rotor and adapted to extend
‘1 between the circumferentially arranged
deflectors of said shell, said head and said
shell having ports formed therein establish-
] between said rotor aud
said explosion chambers, valves carried by
said head for controlling the admission of
air to sald chambers, governor
arms carried by said head for controlling
the movement of said valves, a governor ac-
tnated by said rotor for moving said arms,
2 starting device coiperating with said
governor arms, and valves slidably mounted
T said head and said shell for controlling
the passage through the ports between said
explosive chambers and said rotor.

2. Anengine of the type described, compris-

ing a dished shell, said shell having side ex-

70

76
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R5

90

and pro-

95

100
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115

tensions, a sha ft extending through sald shell, -

<aid shell having ports formed therein,a head
mounted upon said shell and having exten-
sions confronting the extensions of said shell
and providing explosion chambers, a rotor
shaft between said head
and shell, a plurality of circumferentially
arranged deflectors carried by said shell, a
plurality of circainferentially arranged 1m-
pact vanes carried by said rotor and adapt-
od to extend in between the circumferen-
tially arranged deflectors of said shell, and

ports formed therein es-

120
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tablishing communication between said rotor
and said explosion chambers, valves carricd |
by said head for controlling the admission
of gasolene and air to said chambers,
governor arms carried by said head for con-
trolling the movement of said valves, a
governor actuated by said rotor for movin
sald arm, a starting device codperating wit
sald governor arms, and valves g 1dably
mounted in said head and said shell for con-
trolling the passage through the ports be-
tween said explosive chambers and said
rotor. *

3. An engine of the type described, com-
prising a dished shell, said shell having side

shell, said shell having ports formed therein,
a head mounted upon said shell and havin%
extensions confronting the extensions o
sald shell and providing explosion chambers,
a rotor mounted upon said shaft between
sald head and shell, a plurality of circumfer-
entlally arranged éeﬂectors carried by said
shell, a plurality of circumferentially ar-
ranged impact vanes carried by said rotor
and adapted to extend in between the cir-
cumferentially arranged deflectors of said
shell, said head and said shell having ports
formed therein establishing communication
between said rotor and sai explosion cham-
bers, valves carried by said head for con-
trolling the admission of gasolene and air
to said chambers, and valves slidably mount-
ed 1n said head and said shell for controllin
the passage through the ports between sai
explosion chambers.and said rotor.

4. An engine of the type described, com-
prisingea dished shell, said shell having side
extensions, a shaft extending through said
shell, said shell having ports formed therein,
a head mounted upon said shell and having
extensions confronting the extensions of said
shell and providing explosion chambers s
rotor mounted upon said shaft between said
head and said shell, a plurality of circum-
ferentially arranged deflectors carried by
saild shell, said head and said shell having
ports formed therein establishing communi-
cation between said rotor and said explosion

| mounted within the

088,357

chambers, and valves carried by said head 5o

for controlling the admission of gasolene and
air to said chambers.

vanes projecting
casing, impact vanes
carried by the rotor in mﬁpemtiez relation

to the guide vanes, an explosion chamber
communicating with the casing, means for
producing an explosion within the said ex- 8o
]f)losion chamber, and means for causing the
orce of the explosion to act upon the im-
pact vanes of the rotor through either set
of the guide vanes.

6. In a rotary engine, the combination of
a.casing, a rotor mounted within the casing,
oppositely deflected sets of guide vanes pro-
i')eetzting from the casing, an explosion cham-

I communicating with the casing, means
for producing an explosion within the ex-
glqsmn chamber, and valve controlled means

or "-qausinﬁ the force of the explosion to
act upon the rotor through either set of the
gulde vanes,

. In a rotary engine, the combination of
a casing, a shaft journaled upon the casing,
a rotor mounted upon the shaft, an explo-
sion chamber communicating with the cas-
ing and formed with a charge inlet open-
Ing, & valve normally closing the said valve
inlet opening, a pivoted governor arm adapt-
ed to open the valve, a governor head slid-
ably mounted upon the shaft so as to rotate
therewith, a cam member upon the governor
head for codperation with the governor arm 85
to open the ifore mentioned valve, means
normally holding the governor head yield-
ingly in an operative position, and weighted
arms engaging the governor head and acted
upon by the centrifugal force to render the
same 1noperative when the speed of the en-
gine exceeds a fixed limit. -

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

IRA M. KEPHART.
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Witnesses: _
Max H. Srorovrrz,

M. Bayan.,
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