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To Il whom it may concern:
~ Be it known that I, Arraur B. Cunpy, a
subject of the King of Great Britain, and
resident of Durango, county of La Plata,
State of Colorado, have invented certain
new and useful Improvements in Rotary In-
ternal-Combustion Engines, of which the
following is a specification. _
The purpose of this invention is to pro-
_wide a generally improved internal combus-
tion engine of the rotary type, and a dis-
tinctive feature resides in the provision of
means for effecting orie or more explosions
of a combustible mixture behind each of a
. series of pistons moving in a continuous cir-
cular path. : ' :
A further feature of the invention resides
in the provision of cylinder heads of novel
form, comprising wall means movable across
the cylinder to position the same in or out
of the path of the pistons, the movement of
said wall means being controlled In timed
relation to the movement of the pistons, so
as to properly coact therewith. N :
A further feature of the invention resides
in the provision of hollow pistons, each of
which is provided with an inwardly opening
inlet valve and a mechanically controlled
outlet valve, the purpose being to enable the
charge of fuel to be compressed and ex-
ploded within the interior of the piston, in-
stea(%i of the cylinder, as heretofore pro-
osed. : :
P A further feature of the invention resides
in utilizing each piston for the purpose of
scavenging the cylinder of the exhaust gases
exploded within a preéceding piston.

A still further feature of the invention re-

sides in utilizing each piston to draw into
the cylinder a charge of fuel to be com-
pressed within a succeeding piston.

Other purposes and advantages of the in-
vention as well as the particular construc-
‘tion and assemblage of parts which I have
elected to disclose herein will be more read-

ily understood from the following detailed

description and accompanying drawings.
In the drawings: _ .
Figure 1 is a vertical sectional view

through the cylinder showing the construc-

tion of the rotor.. . L
_Fig. 2 is a transverse vertical sectional
view, ' :

Fig. 8 is a sectional view on the line 8—3
of Fig. 1. . ' '

Fig. 4.is a view similar to Fig. 3, but
showing certain parts in a different. position.

‘Fig. b is a sectional view on line 5—35 of
Fig. 1, and L :

Fig. 6 is a sectional view on line 6—6 of
Fig. 5. _

Referring more particularly to the draw-

-ings, 11 represents a stationary annular eyl-

inder, supported in upright position on suit-
able legs 11, and provided with valve con-
trolled fuel inlet ports 12 and exhaust ports
13. The pistons 14, 15 and 16, operating in
said cylinder, are carried by a rotatable dis’:
17, and may be provided with packing rings

_of any suitable design for properly engaging

the inner wall of the cylinder. These pis-
tons are of hollow construction, being each
provided with a check valve 19 at one end,
and a slide valve 20 at the opposite end.
The valve 20 of each piston is provided with
slots 21 adapted to move into and out of reg-
istration with the complementary slots 22
formed in the adjacent end wall of the pis-
ton, the valve being confined for sliding
movement between the said end wall and

suitable guide ribs 23. Each valve 20 is’
further provided with a stem 24, which is.

mounted  to slide in a radial bore 25 of the
disk 17 and terminates at its inner end in a
cross head 26, which operates in a slot 27
formed in the disk at the inner end of bore

. 25. "The ends of each cross head 26 carry

rollers 28 disposed to travel in cam slots 29
formed 'in opposite sides of the cylinder.
As shown in Fig. 1 each slot 29 is provided
with two diametrically opposite ofiset por-
tions 29¢ forming cam lifts to be utilized as
hereinafter explained. o
Disk 17 is &ed to a shaft 80, which is
supported to rotate in alined bearings 31
carried by a pair of frame members 32,
which are bolted to opposite sides of the cyl-
inder as shown to advantage in Fig. 2. Said
shaft 80 is equipped with a relatively large

gear 33, which 1s in constant mesh with op-

positely disposed pinions 84 and 35, carried
by .the inner ends of shafts 36 and 37.
At its outer end shaft 36 is equipped with
a pinion 38 having driving engagement with
a ring gear 39 carried by a circular shell 40,
which 1s mounted to rotate about an axis
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perpendicular to the shaft 80, and is posi-
tioned to operate in slots 41 and 42 formed
in cylinder 11. Shell 40 revolves between

suitable guides 40* and a correspondingly

shaped outer shell 43, which, in turn is. ro-
tatably mounted within an outer casing 44,
secured to the cylinder 11 in any approved
manner. The outer shell 43 is provided at
the top with a ring gear 45 adapted to be
driven through the instrumentality of inter-
meshing gears 46 and 47 carried by shafts
48 and 49. ' At its lower end, shaft 49 is
keyed to shell 40. With this particular form
of gearing, it will-be manifest that the rota-
tion of shaft 80 is utilized to votate the
shells 40 and 43 in opposite directions, so as
to cause slots or piston passages 51 and 52'
formed in said shells to pass into and out of
registration during rotation of the latter.

Shaft 387 is provided at its outer end with
a pinion 38* meshing with a ring gear 89*
carried by a rotatable shell 40’ correspond-

ing to the 'shell 40 previously described.

The shell 40" revolves between guides 41*
and a correspondingly shaped outer shell
43* housed within a casing 44* correspond-
ing to the aforementioned casing 44, and the
said shells 40° and 43* are geared together
through the instrumentality of the ring gear
45* and pinions 46* and 47>, These shells
40* and 43* are provided with piston pas-
sages 51 and 52, corresponding to the afore-
mentioned passages 51 and 52 of shells 40
and 43. The pair of shells housed within
each of the casings 44 and 44* constitute, in
effect, rotatable cylinder heads, designated
generally by reference characters A and B,
and operated by the gearing described in
connection therewith to move in timed rela-

tion to the movement of the pistons, the’

apertured portions of each pair of shells be-
ing periodically brought into registration
within the bore of cylinder 11 to permit the
piston to move therethrough, solid portions
of the shell being subsequently presented to
the piston to cooperate therewith in the

manner of a cylinder head, as subsequently -

set forth in greater detail.
Tiach of the pistons 14, 15 and 16 is pro-
vided with a spark plug 53 connected by a

suitable lead 54 to a contact brush 55, which.
is carried by the inner end of a rod 56. The

several rods 56 are disposed in substantial

parallelism with the shaft 30 and are mount-

ed to slide through suitable openings formed
in a supporting plate 57 bolted to one side

“of the disk 17. At its outer end each rod

GO
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56 is connected to a_governor arm 58, adja-
cent the inner or ball end. of the. latter.
These governor arms 58 are pivoted to suit-
able brackets 59 carried by the aforemen-
tioned plate 57 and are connected to said
plate adjacent.their outer ends by suitable
springs 60. If desired, adjusting screws.62

may be threaded through the outer ends of

1,562,209

the guverhor arms to contact with the ﬂplate‘

of the arms in one direction.” The brushes
55 are adapted to be successively engaged by
contact strips 63 carried by a disk 64 secured
on the shaft 30, and these contact strips are

57 and thereby limit the swinging movement

70

inclined with respéct to the axis of the disk -

64, so that the engagement of said strips

with' the brushes 55 will be retarded or ad--.

vanced according to the direction of sliding
movement imparted: to:the said brushes by
the operation of thé governor arms 58.

75

~ On referring to Fig. 1, it will be observed -

that the bore of the cylinder is pai'ti_ti'oned :
off by the shells 40 and 43 of the cylinder-

head A and the shells 40’ and 432 of the
cylinder head B to provide a pair of oppo-

sitely disposed compression chambers C—D
‘85

and a pair of intervening chambers E—F.
In explaining the operation of the engine,
we will assume that the parts are disposed,

as shown in Fig. 1,,and that the shaft 30

is, rotating in a clockwise direction. - As the
piston 14 reaches the exhaust port 13, the

_shells 40 and 43 will have been rotated to

such a position that the piston: passages 51

.and 52 of said shells are alined with one an-

90

other within the bore of the cylinder 11 and

between the upper ports 12 and 13, thereby
permitting piston -14 to ' pass-into:the com-

05

pression chamber C. As soon as the piston: -
passes into this chamber, the openings 51

and 52 are moved out of registration by con-
tinued rotation -of shells 40 and 48, thus
bringing solid portions of said shell:into

position directly behind the piston. The

100

continued movement of the piston 14 within -

the eo upression chamber C serves to. create.
~-a suction in'said chamber between the rear
end of the piston and the opposing -solid.

portions of the shells 40 and 43 with the
result that an-initial charge of explosive

105

mixture is_drawn. into chamber ‘C through -

the inlet port 12 positioned in said chamber.

It will be noted, in this: connection, that

during the moveinent of the piston through

the chamber C, the rollers:28 are travelling

along the offset ‘portion: 29*" of -the cam
groove 29, so that the ‘slots of the valve 20
are disposed out of registration: with the

‘slots in the piston, so as toclose the rear end
of the latter. =At the time that’ piston 14
‘reaches the right hand end of chamber C,

the shells 40 and 43 will have rotated a com-
plete revolution, thus bringing the piston
passages 51 and 52 into registration at’ this
end of the compression chamber to permit
the piston to escape therefrom and to enter
the combustion chamber F.' As the piston
14 moves through the said combustion cham-
ber F, the continued rotation of ‘the shells
40 and 43 causes. the passages: 5
again register with one anotl
ports 12 and 18 or in other

110

115

0:and 51 to
“between the..
trance end of the compression-chambey - C;.'*
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so that the piston 15 now passes into the

said compression chamber, to compress the

charge left therein by the preceding piston

‘14. "This charge being compressed by ad-
‘vancement of piston 15, against the solid

- portions of the shells 40 and 43, at the dis-
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charge end of chamber Cis caused to pass
into the interior of the piston through the
valve 19 to be entrapped therein until the
piston escapes from the chamber C through
the passages 51 and 52, when the latter are
brought into registration at the discharge
end of said chamber. During this move-
ment ‘of piston 15 through chamber © it

will be evident that the vacuum occurring

between the rear or the retreating end of
the piston and ‘the opposing solid portions
of the shells 40 and 43 will serve to draw 4
second charge of fuel into the compression
chamber C to be entrapped therein for com-

- pression by the following piston 16. "As the -

piston 15 with"its contained charge passes
from the chamber C, the continued rotation
of-the shells-40 and 43 causes solid portions

of the latter to be presented behind or-oppo--

site the rear end of the piston, and, at this

- moment, the rollers 28 carried by the stem

30

35.

40

45

94 of the piston valve 20 pass out of engage-
ment with the offset portion 29* of the
cam groove 29, so as to bring the openings
21 of said valve in registration in the open-
ings 22 of the piston to permit the said
charge to escape from the piston. At or

before the instant the charge is thus per--

mitted to escape from the piston, it is ex-
ploded by means of the spark plug 53, as
the .arrangement of the brushes 55 is such
that the brush of the &i}ston‘ 15 will, at this
particular moment, “in constant with

_one of the elements 63. The impact result-
-ing from the explosion of the charge against

the solid portions of the shells 40 and 43
closing the discharge end of chamber C

will serve to impel the piston 15 through-

the combustion chamber F in the direction

~of the second compression chamber D. -

50
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From the foregoing explanation, it will
be apparent that as each piston enters either

“the compression chamber C or the chamber

D, it serves to compress and entrap the

‘charge of fuel left in said chamber by the

preceding piston, and at the same time also
serves to draw into the said chamber a fresh
charge of mixture to be left therein for com-
pression by a succeeding piston. It will
also 'be apparent that each piston as ‘it is
driven through either the explosion cham-
ber I or the chamber F will serve to expel
from said chamber the products of combus-
tion left by a preceding piston, such prod-
ucts of combustion being driven outwardly
through the exhaust ports 13. An import-

ant feature to be noted here is that the com- -

bustion chambers are made considerably

longer than the compression chambers in or-.

‘bers, the shells of each pair beingf 3
y brought -

“ing a drive shaft .carrying said-

der to provide for a material reduction in . -

the pressure of the expanded fuel prior to
discharge of the latter through the ports 13.

Preferably, the length of the combustion

chambers is such that the pressure of the ex-

panded fuel will be approximately equal to -

0

that of the atmosphere at the instant of dis-

charge. The relative operation of the pis-
tons, and the shells of the movable cylinder
heads A and B, as well as the functioning
of the ignition means, is so timed, by the
mechanism herein disclosed or in any other

-1
(31

suitable manner, to permit the afore-men-

‘tioned operation to be carried out as de-

scribed and without material loss of com-

80

pression. With this particular design of en- -

gine, it will be manifest that great power
1s developed, owing to- the fact that three

‘pistons are provided, together with means

for imparting two distinct driving impulses
Itl?I each during a single rotation of the disk
Having thus fully described my invention,
it is to be understood that I am not to be
limited to the exact details disclosed herein,
but may clothe the novel principles disclosed
in any desirable embodiment, falling within

90

the scope and spirit of the appended claims. |

‘What I claim is: o

1. The combination, in a rotary engine,
of an annular cylinder, a series of hollow
pistons movable therein, an inlet valve car-
ried by the ‘front end of each piston, an
outlet valve carried at the opposite end of
each piston, a pair of cylinder heads com-
prising each a pair of circular shells mount- .
ed to rotate about an axis perpendicular to
that of the cylinder and positioned to inter--
sect the bore of the cylinder and to form

- therewith a pair of compression chambers

separated by intervening combustion cham-.
provided
with slots adapted to be alternate
into registration at opposite ends of the
compression chamber to permit the pistons

to pass into and out of the same, fuel in-

lets communicating with said compression
chamber, exliaust -passages leading = from
said ecombustion chiambers, and means act-
ing automatically to hold the outlet valve of
éach piston closed during movement of the

~piston’ through said-*comgression chambers

and to permit opening of said ‘valve upon
escape of the piston from said compression:
chambers, : ' ‘ i

2. A structure according to claim' 1. in
~which the shells of each ¢ylinder head are -
- geared to one another and to a drive shaft
-carrying said piston. - S

3."A structure according to claim.1 in
which the shells of each cylinder head .are
driven in opposite directions.” . S
" 4. A structure according to claim 1 includ-
iston and

means gearing the sheils of each cylinder

93
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head to one another and to the drive shaft

in such manner as to cause said shells to ro-
tate in opposite directions and in proper
timed relation with the movement of the
piston.

5. A structure according to claim 1 includ-
ing spark plugs carried by said pistons, for-

“mally open circuits including said plugs and

means controlled by movement of the pis-
tons for eclosing said cireuits successively.

6. A structure according to claim 1, in-
cluding spark plugs carried by said pistons,
a drive shaft to which said pistons are
rigidly secured, a disc fixed to said shaft, in-
clined contact strips carried by said discs,
a brush engageable with said strips to sue-
cessively close circuits including said plugs,

‘and means for shifting said brush longi-

tudinally of the shaft to vary the time of
contact betweén the brush and the inclined
strips. :

7. The combination, in a rotary engine, of

N
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an annular cylinder, a slotted rotary shell
intersecting szid cylinder and forming a
combined . compression chamber and piston
head, a fuel inlet communicating with the
cylinder internally of said shell, an exhaust
passage communicating with said cylinder
externally of said shell, a hollow piston
movable in gaid cylinder, an inlet valve at

‘the front-end of the piston, an outlet valve

at the rear end of the piston, control
mearis for the outlet valve acting automati-
cally to maintain the valve closed during
movement of the piston through the said
shell and to permit opening of the valve as
the piston escapes from the shell, and means
for 1gniting a charge of fuel compressed into
the piston during its passage through said
shell. =
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In testimony whereof I hereunto affix my

signature.

ARTHUR B. CUNDY.



