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UNITED STATES PATENT OFFICE.

'BURTON M, DUTTON, OF ABINGDON, AND FRANK L. JOBSON, OF RICHMOND, vméntm, ‘
ASSIGNORS OF ONE-FOURTH TO JAMES H. McEVOY, OF RICHMOND, VIRGINIA.

ROTARY INTERNAL-COMBUSTION ENGINE:

1,243,101,

To all whom it may concern:

Be it known. that we, Burron M. DurroN

 and Fraxg L. Josson, citizens of the United

=]

States of America, and. residents, respec-
‘tively, of Abingdon, county of Washington,
State of Virginia, and Richmond, county of

- Henrico, State of Virginia, have invented
* gertain new and useful Improvements in Ro-
“itary Internal-Combustion Engines; of which

10

the following is a full -and <¢lear specifica-
tion. , T e
This invention hag'relation to that type

. of rotiry engines im which a plurality of

15
20
25

. +30

- 40

45

~ cylinders are arranged parallel to the power

shaft and caused to bodily rotate around the
shaft, and the ohject of this invention is-to
improve and. simplify this type of engine
and ‘to provide a true four-cycle engine in
which motor action is secured at each unit

_once in each revolution, as more fully here-
inafter set forth. 'This invention has other

objects which will hereinafter appear in the
‘course of the specification. .
In the drawings— -

Figure 1 is a view partly in side elevation

and partly in vertical longiéudinal section of
‘one embodiment 6f our invention;

Fig. 2 is a plan view thereof, partly in "

horizontal section: _ . » ¢
Fig. 3 is a view looking. at the forward

. end of the engine, part of the frame being

broken away; - - : .
. Fig. 4 15 a fragmentary view of the for-
ward end of the engine, the shaft and other
parts being removed for the purpose of bet-

ter showing the arrangement -of ports and.

passages;
Fig. 5 is a view of the inner face of the
rear head of the cylinder structure;

Figs. 6, 7 and 8 are detail views herein--  In 1
ed a double piston, 7. e, a piston structure

after more fully explained; and = -
Figs. 9,10 and 11 other detail views here-

. inafter described in detail.

The baseé or frame of our engine consists
of a pair of side bars ¢.and a pair.of end
bars & rigidly connected to form a rectangu-
lar frame. These bars arve desirably made

hollow to enable them to be utilized as inlet
. and exhaust manifolds. The arrows in Fig.
50

2 show the manner in which the incoming

fuel is distributed to'the engine and the

manner in which the exhaust products are
discharged through the hollow frame bars.

‘Specification of TLetters Patent.

An additional eross bar d is empldyéd at
one or both ends of the frame for additional
strength, and when these additional: cross

bars‘are employed, it is desirable that plugs
_e be employed to close them against entrance

of fuel and products of ‘combustion: ..

Attached rigidly to each of the cross bars 6
of the frame is‘a cir¢ular abutment f,ineach
of which is formed an inlét port ¢ and an

outlet port A.: These two abutments face
each other and their; circular faces are ma-
chined. or ground off smooth. The power
shaft ¢ extends centrally through: these abut-

ments and is supported :thereon,.directly. at -

the rear end of the engine and indirectly,
through the medium of a sleeve j; at.the for-
ward end of the engine,-the sleeve:being
keyed to the abutment -7 -through. which
it centrally extends. - -~ dii

Mounted so as to rotate with ‘t-hé‘shﬁft

Patented May 29, 191%7.
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is'a pair of double cylinder heads % extend- -

ing radially 'with respect to. the shaft and
having aflixed to their outer ends a pair of

" double eylinders  lying parallel to the shaft.

The rear head % is keyed to the shaft, but
the forward head ‘i not connected to: the
shaft, being. rotatively supported: on the
aforesaid stationary sleeve” 7. ‘Formed on

75
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the outer face of each head, centrally there- -

cof, is an outwardlyrexte’nding’circ_ular'boss
" m, which is‘machined and polished off so as

to have a practically gas-tight fit against
the ‘inner face of ‘the adjacent abutment f.

formed two ports n, each of which'ports con-

nects with a passage o formed. in the head

and communicating with: the compression

85

In the face' of each -of these bhosses -are .

920

space of the adjacent end of one'of the cyl-~

.inders. ‘

In each of the cylinders is slldab]y mount:

having a piston p at each end, so 2s to there-

by provide for four-motor units, two in
each cylinder. Each of the cylinders is pro--
- vided ‘midway its length, in its inner side,

with a longitudinal.-slot ¢, through which,

radially, extends a rod .. The outer end

of each of these rods has a sliding connec--

tion with a disk or cylinder s mounted ro-

9

100

tatively in the piston member, each rod »°

being thereby connected to the piston struc-
ture by what is practically a universal joint.

105 .

The inner ends of the rods 7 are rigidly con- -

-
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“adapted to touch

nected by a ring yoke Z.which surrounds and’

is journaled upon the peripher; of a wab-
bler-head w carried by a sleeve v and hav-
ing its axis divergent to the axis of the
power shaft. The sleeve v is journaled on
the shaft and is free to rotate independently
thereof. At one end, the sleeve is pro-
vided with a bevel gear 4, which meshes
with two diametrically opposite idle bevel
gears  journaled on radial pins y supported
rigidly on the inner end of stationary sleeve

j. These gears @ also mesh with a bevel

oear 2 affixed to the inner face of the front
head of the cylinder strueture. '
For ignition purposes, each cylinder head
is provided with a spark plug &' so located
that its terminal &’ wipes a stationary con-
wact plate ¢ mounted on the frame and con-
nected to the high-tension conductor &’ of
the usual ignition system. The current is

timed or commuted by the commutator e’ af-

fixed to the power shaft and provided with
two contact points 7/ set at quadrature and
at the proper times a spring
¢’ connected to the low-tension circuit A’
When the commutator point is in contact
with the brush, a current flows in the low-
ter.sion circuit and this produces a current
in the spark coil (not shown) in the usual
way, and, as-is seen, no wiring is connected
to the spark plugs;
wiping contact with the plates ¢’ at the
proper time to give high-tension cuirent to
the spark plugs.

Oiling of the cylinders is effected by pass-
ing oil in through a bore # in the power
shaft, oil being introduced into this bore at
the forward end of the shaft by means of a
gland j°. This bore connects with a transfer

hole %" formed in the shaft coincident with

holes I formed in the sleeve and the wabbler-
head, these holes extending to the periphery
of the wabbler-head and thus communicating

. with the bearing between the wabbler-head

- 456

By forcing oil in
%’ and 7, it will
as the

and the ring yoke.
through these passages ¢,
be seen that the yoke bearing as well

‘hearings of- the_sleeve will be kept thor-
_sughly lubricated. By providing each of the
bars » with a bore m’, the oil may

be trans-

.. mitted not only to the universal joint be-

62

[N

tween this rod and the double piston, but also
to-the cylinders, and it will be seen that cen-
trifugal action will aid in carrying the oil to
the cylinders and the rod bearings in’ the
piston. ’ C
The relative arrangement of ports g, & and
n is such that during each rotation each port
n will communicate with its adjacent inlet
port ¢ during itake of fuel, be closed by the
solid Tace of the abutment f during compres-
sion and explosion, and then open into the
adjacent outlet. port % during the exhaust
stroke. It will be observed that the abut-
ments f and bosses m, whose faces are pol-

“ rocking tappet p° mounted on the
=

they get current by a.

1,228,101

ished to nicely fit against each ether, are

thus made to serve virtually ag the valves

of the engine. Ifitis desirec or is necessary
to have a joint more nearly gas-tight than is
afferded by the smooth face oy the parts m

~and 7, we may employ expansible packing

70

ingsn’, as shown in-Jig. 8, these rings being -

confined in a groove formed around the port
. These rings are normally expansible cir-
cumferentially and are beveled to fit against
correspondingly beveled faces on the boss,
so that they normally press against the pol-
ished face of the abutment f and thus form
a more nearly gas-tight joint around port n.

Tn addition to the cut-off arrangen.ent af-
forded at the boss and abutment ports, in
some types of engines it will be desirable to
provide a puppet valve o’ in ench of the com-
bined inlet and outlet passages. o, this valve
being adapted to open inwardly and to be
kept normally closed by the wsual coil
spring. The stem of each valve extends out

85

through the outer face of the-cylinder head,

and, to actuate each valve, we provide a
outer face
of the head and provided with a roller q
positioned to run upon a cam track »" affixed
to the frame of the engine, the operating
face of this cam being-shaped to hold each
valve open during mtake and exhaust and to
perit 1t to close during compression and ex-
plosion strokes. It will ‘be thus observed
that our construction lends itself nicely to
the use of but one valve for each motor unit,
this valve serving the function both of an ex-
haust valve and an inlet valve. In our con-
struction it will be a simple matter to ren-

96

"169

Jer cach one of these valves removable for

cleaning and repairing and tor regrinding
of the valve seat. This ready removability
of the valve is obtained by inserting in the

“inner face of the cylinder head a removable

plug &' ) .
"It will be understood that any suitable
means may be provided to compensite for
expansion and contraction of the cylinder
structure and thus maintain gas-tight joints
between the faces of the abutments and the
bosses. In some cases, the expansible wash-
ers we have described may not be sufficient,
and in such cases we may employ a two-part
abutment as shown in Figs. 9, 10 and 11,
spital springs ¢’ being employed to press the
inner section of the abutment against the
boss. This movible section of the abutment
is provided with tubes " which slide in pas-
sages formed in the: stationary section, as
shown, It will be observed that with this
construction a sufficient compensating action
is obtained to take care of expansion, con-
traetion and wear of the parts. o
 Tn operation, the cylinder structure ro-
tates clockwise, and, by reason of the bevel
gearing arrangement described, the wab-
bler-head will be caused to rotate anti-clock-
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~wise. - This occasions double-quick piston
.travel, carrying each motor unit through
- four cycles, induction, compression, explo-

S sion, and exhaust, at each revolution of the
g oeylinder stlucture in other words, while the.

-cylinders and their members rotate bodily

thlough one-quarter revolution in one di-

- rection, the wabbler-head member rotates

- ‘one-quarter in the-other direction, the two

" jp together comprising a one-half rotation,

- thus g1v1ng'zto the pistons their full travel

four' times'in each revolution of the cylin-

ders. ‘This action makes possible the valve

‘ action herein described, It will be observed

.15 that the two rods » and the connecting yoke

" form together a doublelever and that, as the

- ends of this lever are forced backwardly or

forwardly by the explosions, the yoke mem-

‘ ber exerts what is practically a screw-like ac-

‘20 tion upon the wabbler-head, thus tending to

' rotate the wabbler-head in one direction and
.the yoke mémber in the opposite direction.

To more specifically follow-the valve ac-

P t1on, we may designate the motor units

25 in Fig:'1 as A, A’, B, B’. The unit A i3

one-quarter clockwise before “its cylinder
''port n'will open into the exhaust port in the
. abutment, so that, through this part of the

30 ‘cycle, solid surface is' presented to the cyl-
- - .inder port by the boss face, thus preventing -

" leakage. - 'When the exhaust port 1s reached,
““exhaust begins and continues through the
next quarter, and, at the end of this quar-
ter, the _eylinder port passes to solid sur-
;:-face again for a moment and then begins to -
e reglqtex with the inlet port.in the boss. - In-

-duction now ensues throughout this quarter,
tiand at its end solid surface is again reached -
-on 'the boss face, and the piston begins to
 compress the new ghar ge. At the end of this
v quarter, compression is completed and the
.+ firing - point again reached. "A¢ this point,

1. the eylinder port of unit B has just passed
“over the inlet port and is ready to begin com-
' pression, so that, when its cyhnder makes
~1 % aquarter turn, 1ts compressmn will be com-
" . pleted and it will fire. It will be noted that

TR
[

‘ . ~"this port is advanced one-cighth, while the

U+ 50 one just dealt with is retarded one-eighth, so

i !:that the cylinder ports shall be in quadra-
ture xelatlon and thus be served from one
set of ports in the abutment without inter-
ference. . While, this action is taking place

S mkmg place in the rear motor units A’
and  B’, the port arrangement being such
that the units A A’ are companion units,
~and 4he units. B, B’ companion units. Thus
10mﬁ10n will take place simultaneously in
unitd A and A’ and also simultaneously in
units B and B’. Simultaneous firing of di-
agonally opposite motor units tends to neu-
tralize end thrust and make the engine a
65 well balanced- and self- contalned unit on the

- firing and it.will be seen that it may advance

‘the .front umts A and B, similar action

.shaft, However, if desired, the motor units
may be fired in sequence: ny simply turning
the rear or the front cylinder head hal}
about, to thus place all the cylinder ports on
the same side of the shaft, or the same effect o
may be secured by turmng one of the abut-
ments half about, '

Tt will be observed that the constructlon
illastrated and deseribed may be materially
departed from without departing. from our ;5
invention as expresged in the claims. For
instance, we do not confine ourselves to the
use of a reversely rotating wabbler member, ..
as it is obvious that the usual four-cycle
functioning of the engine may be secured gg
by rigidly holding the wabbler. member
against turning, say, by securing it e an ex-
tension of the: stationary- sleeve. j, -thereby
doing away with the gears. The same ef-
fect would be obtained by havmg the wab- g5
*bler-head affixed to the shaft, but in this case -
the shaft would have to be: held statlonary
and the cylinders revolved, or vice versa.
Furthermore, we are not'conﬁned‘t'o use of
the valve and port mechanism herein de- g0
seribed with the reversely rotatable or dou-
ble-quick action illustrated, for it is obvious
that by inter 1posmg 8 rotata.ble member car-
rying the inlet and exhaust port, timed by °
the usual reduction gear, a true four-cycle 95
engine could be served, :
. Having thus described our - mventmn,
what we claim is: .

1. In, an engine of the clags set. forth a
power‘sha,ft two structures rotatable: rela-_ 100
tively on an axis concentric with said shaft,
the outer structure embodying a. pair of op-
positely disposed double cylinders, a’double
piston working in each cylinder, and heads
for said cylinders, said heads being provided
with inlet and outlet passages and ports,
means whereby the reciprocation of said pis-
tons causes relative rotation. of said struc-
tures, and means controlling said: _ports em-
bodying abutments provided each with an
inlet and an outlet port and members sur-
rounding these ports and normally pressing -

against the adjacent cylinder head and abut-
ment face, . N

2, In an engine-of the class set forth a 1aF

power shaft, a rotatable structure. mounted ™
concentric therewith and compriging a plu-
rality of double cylinders parallel to the
power shaft, heads connecting the cylinders
and prov1ded with inlet and outlet ports and
passages, a_double piston working in each.
oyhnder, a wabbler-head-carrying member
mounted concentrically with respect to said -
shaft, said wabbler-head having its axis di-
vergent to the axis of the shaft a.ring yoke 125
embracing the wabbler-head and provuled -

with means having connection with said pis-
tons, and means. controlling said. ports em-
bodying' abutments provided,each with.-an
inlet port and an ouflet port and a normally- 130
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- expansible beveled packing ring surrounding

]

10

each of said ports and normally bearing both
against the abutment face and the adjacent
cvlinder head. ’

3. In an engine of the class set forth. a
power shaft, a rotatable. structure mounted
concentric therewith and comprising a plu-
ality of double cylinders parallel to the
power shaft. heads e .necting the cvlinders
and provided with inlet and outlet ports and
passages. a double pistoli’ working in each
evlinder.- a wabbler-head-carrying member

_mounted concentrically with respect to sald

15
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shaft. said wabbler-héad having'its axis di-
vorgent to the axis of the shaft, a ring yolke
embracing the wabbley-head and provided
with rods having conneetion with satd pis-
tons, and means whereby the rotation of the
outer structure causes the wabbler-head-ear-
rying member to rotate in a reverse diree-
tien. :

4. In an engine of the class set forth. a
power shaft. a rotatable strueture mounted

concentric therewith and comprising a plu-.

ality of double eylinders parallel to the
power shaft. heads connecting the eylinders
and provided with inlet and outlet ports and

passages, & double piston working in ench
cylinder, a “wabbler-head-carrying member

mounted concentrically with respect to suid
shaft, said wabbler-head having its axis di-
vergent to the axis of the slinft, a ring voke
embracing the wabbler-héad and provided
with rods having connection with said pis-
tons, and means whereby the rotation of the
outer structure causes, the wabbler-head-can-
rying member to rotate in.a reverse direc-
tion. said means embodying a gear on one of
the heads, a-gear on the wabbler-head-car-

rying member and a pair of transmitting
Fears. _ .
5. Tt an engine of the cluss get forth, a

strueture embody-

power. shaft. a rotatable
and eylinder heads,

ing cylinders and pistons
the Tatter having ports
bler-head having its axis divergent to the
axis of the shaft, means whereby the recipro-
cation of the pistons tends to rotate the wab-
bler-head in one direction and the rotating

-structure in the opposite direction, and gear-

ing connecting the wabbler-head to one of
the heads to positively assist
to rotate in opposite directions. s

"6. In a four-cycle engine of the class’ set
forth, a power shaft, a structure rotatable
on an axis concentric therewith and embody-
ing two double parallel eylinders, heads for

- the-cylinders provided each with a combined

60

[ 1

inlet  and outlet passage

the ports of these passages being both on one
= = . .
being in-

side of the center of rotation. one
advanced and the other retarded position,
means whereby the reciprocation of the pis-

- tons tends to rotate said structure, an abut-

ment adjacent the outer face of ¢ach cylinder

ahd passages, 8 wab--
- shaft, a ring

said tendeney

for ench eylinder,
- . Y . . . . . . .
“the cylinders, a stationary sleeve. affixed to

- meshing with said gears,
B L 'k -~

1,228,101

. head and provided with an inlet port and an
side facing the cylinder

outlet port at the
head, for the purposes set forth.

7. In a four-cycle engine of the class set

forth, a power shaft, a structure rotatable on

an axis concentric therewith and embodying .

two double parallel cylinders, heads for the
cylinders provided each: with a ‘combined
inlet and outlet passage for
the ports of these passages being both at one
side of the center of rotation, means where-
by the reciprocation of the pistons tends to

rotate said structure, an abutment adjacent

the onter face of each cylinder head and pro--
~ided with an inlet port and an outlet port at
the cylinder head, resilient -

the side facing
means being provided for maintaining a
gas-tight joint between the abutting faces of
the abutments and the cylinder heads.

8. In a four-cycle engine of the class set

forth, a power shaft, a structure rotatable on

an nxis concentric therewith and embodying
two double parallel cylinders, hends for the
cvlinders provided each-with a combined in-
let and outlet passage for each cylinder, ti,
ports of these passages Leing both at one side
of the center of rotation, means whereby the
reciprocation of the pistons tends to rotate
said structure, an abutment
outer face of each cylinder head and pro-
sided with an inlet port and an outlet port
at the side facing the cylinder head. a valve
in each of said cembined inlet and outlet
passages, and neans operable by the rotation
of said structure to open these valves during
exhaust and inlet. oo ‘

9. In an engine of the class set forth, a
power shaft, a rotatable structnre rigidly at-

“tached thereto and consisting of a pair of

double cylinder heads, each having a pair of
combined inlet and outlet passages, double
cylinders arranged parallel to the shaft, a
double piston working in each cylitider, a
sleeve journaled on the shaft and carrying a
wabbler-liead whose axis is divergent to the
yoke surrounding the rabbler-

head and jonrnaled thereon and carrying ra-

" Jial rods whese onter ends connect- the two

said double pistons, and gearing between the
wabbler-head carrying sleeve and one of the
heads to positively rotate the sleeve in the
opposite direction to the _cylinders.

10. Tn an engine of the class set forth, a
frame rarrving a pair of abutments, each
having. 4an inlet and . an outlet passage, o

- shaft extending throngh said abutments and
earrying a rotatable structure- embodying
parallel pistons, c¢ylinder heads having ports

and passages and double pistons working in

one of the abntments and extending through
the adjacent head and carrying radial pins

at its ‘inner end, a gear journaled on_each

the adjacent head and

pin, a gear affixed-to 21«
another ‘gear mesh-

s

each cylinder,
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ing with said gears and carried by a rota-
table member, and means whereby recipro-
cation of the pistons tends to rotate said
member in a direction opposite to the rota-

tion of the cylinders.

. 11. In an engine of the class set. forth, a
power’ shaft provided with a Tongitudinal
and transverse bore and means for supply-

ing oil thereto, relatively rotatable structures
miounted concentric with the shaft, one of

said structures embodying bodily rotatable

“double cylinders.and double pistons working:

therein and radial rods connected to the pis-
tons, each being bored longitudinally, the

5 other of said structures being provided with

an oil passage conneeting the transverse pas-
sage in the shaft to the bores in the rods, for
the purpose set forth.

-19. In a four-cycle engine of the class set

- forth, a power shaft, a structure rotatable on

an axis goncentric therewith-and embodying
swe doithle parallél cylinders, heads for the

gylinders provided each with a combined in-

let and outlet passage for each cj(linder,_ﬁhe
ports of these passages being both at one side

~of the ‘center of rotation, means.whereby the

reciprocation of the pistons tends to rotate
said structure, an- abutment adjacent the
outer face of each cylinder head and pro-

_vided with an inlet port and ag: outlet port
at-the side facing the cylinder head, a valve

in each of said combined inlét and outlet
passages, means operable by the rotation of
said structure to open these valves during
exhaust and inlet, the inner face of each
head being provided with openings in aline
ment with the said valves, and a plug f¢
each of these openings, these plugs being
movable to enable the valves to be remor, «
when it is desired to operate the engine w* a-
dut these valves. o
In testimony whereof we hereunto  Hix
our signatiires. ' : E

BURTON M. DUTTON.
FRANK L. JOBSON:
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