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UNITED STATES

PaTenT Orrice,

MERRILL E. CLARK, OF WORCESTER, MASSACHUSETTS.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 572,961, dated December 15, 1898.
Application filed October 14, 1895, Serial No. 565,580, (No model,)

o all whom it may concern.: ‘

Be it known that I, MERRILL E. CLARK, a
citizen of the United States, residing in the
city and county of Worcester and Common-
wealth of Massachusetts, have invented cer-
tain new and useful Improvements in Rotary
Engines, of which the following is a specifi-
cation. »

The object of my invention is to construcst

a rotary engine in which the working parts |

shall be evenly balanced and the arrange-
ment and adjustment of the abutments such
as to utilize a maximum amount of the force
used, which shall be evenly applied to the
pistons through each revolution, thus devel-
oping a large amount of power in an engine
of small size. This object I attain by the
construction of a double engine, the details
of which are shown in the accompanying
drawings, and in which—

Figure 1 is a side view of the outline of the
frame of the engine and shows the fluid-
supply pipe, the starting-lever and connec-
tions with the valve mechanism, the cut-off
mechanisin, main driving-pulley and cam,
and connecting-levers for communicating a
reciprocating motion to the abutments. Fig.
2 is a plan view in the main through the line
2 2, Fig. 1, but not cutting the main shafs,
valves, and mechanism for actunating the
abutments. In Fig. 2 the exhaust-valves are
not shown, but the exhaust-ports are shown,
59 being the exhaust-port for exhaust-valve
58, and 61 being the exhaust-port for exhanst-
valve 41. Fig. 3 is a vertical section on line
3 3, Fig. 2, and shows in detail the valve
mechanism and ports through the abutments
and the positions of the pistons. Fig. 4is a
modification showing a vertical section of
the cylinder, pistons, and abutments, inlet
and exhaust valves, and cut-off valves, the
novel features of which are the pistons and
abutments, so constructed and arranged that
the pistons, as they revolve, push the abut-
ments outof theirpath or the abutments may
be provided with rolls adapted to travel in
cam-paths which are so located as to carry
the abutments out of the path of the pistons
at the proper time. Fig. 5is a plan view of

that modification shown in Fig. 4, in which
the abutments are moved out of the path of

the pistons by means of cams. placed upon
the main shaft of the engine. Tig. 6 shows
the construction of the cams and the connec-
tions with the abutments.

The position of ‘the valves in Fig. 3 har-
monizes with the position of the starting-

55

lever shown in Fig. 1; but in order to place -

the valves in the position shown in Fig. 2 the
starting-lever must be thrown to the right.

The general plan of the motor consists in
the arrangement of two engines within a com-
mon casing, the pistons in each engine being
secured to a hub attached to a common main
shaft. ‘

- In the drawings, A is the cutline of the
casing. :

B is the cylinder, which may be secured in
any suitable manner to a proper foundation.

C is a piston within the cylinder, secured
to a hab mounted upon the main shaft I.

D is a second piston opposite C and simi-
larly secured in position.

E and T are abutments in one engine, and
G and H are the corresponding abutments in
the other engine.

1is the fluid-supply pipe, with the branch
pipes 2 2, which convey the flunid to both sides

‘of the engine.

3 is the inlet-valve for both engines on one
side.

4 is the inlet-valve for both engines on the
other side. The valve 3 is provided with
four ports 5 6 7 8. The valve 4 is provided
with four ports 9 10 11 12. '

13 14 15 16 are the cut-off valves. The cut-

off valve 18 is provided with the ports 17 and
i8. The cut-oft valve 14 is provided with the
ports 19 20. The cut-off valve 16 is provided
with the ports 21 22,
23 24 are disks secured to the main shaft
and provided on their outer faces with cam-
paths in which run the rolls 25, connected by
the pin 26 with the jointed arm 27, which im-
parts a reciprocating motion to the arm 28,
which is loosely pivoted at one end 29, and ab
the opposite end is connected throngh the rods
30 with the abutments, to which a recipro-
cating motion is thus communicated.

In Fig. 2 the abutments E F are shown in
the inward position and the abutments G H
in the outward position.
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31 32 are double eccentries for actuating
the cut-off mechanism and are rigidly con-
nected with the disks 23 24.

33 is the valve-lever, pivoted at 34 and con-
nected by the rod 35 with the wrist-plate 36.
It is represented in the drawings in the cen-
tral position. When it is desired to run the
engine from left to right, the lever is moved
to the right, and when it is desired to run the
engine in the opposite direction the lever is
moved to the left.

The wrist-plate 86 is connected by the rod

valve 3 and exhaust-valves 38 and 59, and
similarly the wrist-plate 36 is connected by
the rod 40 and its connections with the main
inlet-valve 4 and exhaust-valves 41 and 42 on
the opposite side of the engine.

43 is the exhaust-pipe on either side of the
engine.

44 45 are two levers connected by straps to
the double eccentric 31, and near their oppo-

which can have bearings upon the lower side
of the angle-piece 47, pivoted at 48, through
which the ends of the levers project. The
levers are held in their seats by the spring 49,
and the angle-piece 47 is held in its initial po-
sition by the spring 50.

51 is a rod which may be connected with
any well-known form of ball-governor, (not
shown in the drawings,) and has an adjust-
able connection with the arm 52, pivoted at
53 to the casing of the motor and provided
with the projections 54 55. When the speed
of the motor is increased, the governor-rod is
elevated, the end 54 of lever 52 is depressed,
the levers 44 45 are tripped from their seats
on the angle-arm 47, the result being that the
rod 56 is drawn to the left by the action of
the spring 50, the cut-off valves closed, and
the speed of the engines diminishes. The
governor-rod is now depressed, the shoulders
46 of levers 44 45 regain their seats upon the
arm 47 and are not tripped as quickly at the
succeeding revolution of the eccentrie, the
result being that the rod 56 is thrown to the
right, the cut-off valves are opened, and the
speed of the engine increases. At each revo-
lution of the eccentric the levers 44 45 are
tripped from their seats on arm 47, the action
of the governor determining when the trip
shall oceur. If, for any reason,the governor-
belt should break or slip. out of position, the
arm 51 would be sufficiently depressed to
force the lug 55 against the levers 44 45, hold-
ing the latter permanently out of contact with
the arm 47, and the engine would stop.

The starting-lever 33 is shown in Iig. 1 in
the central position, and the valves are then
in the positions shown in Fig. 8. If the le-
ver 33 is moved to the right, the valves take
the positions shown in Fig. 2, and fluid is ad-
mitted through the port 5 in the inlet-valve 3,
through port 17 in the cut-off valve, through
the passage 57 in the abutment K, and upon
the upper face of the piston C. Simila‘rlyl

Auid is admitted through the port 9 in the
inlet-valve 4, through port 19 in the cut-off
valve, throngh the passage 58 in the abut-
ment ¥, and upon the lower face of the op-
posing piston D, as shown in Fig. 3, causing
the pisfons to revolve in the cylinder from
left to right. The fluid behind the piston C
exhausts through the exhaust-valve 42 and
the fluid behind the piston D exhausts
through the exhaust-valve 38. As the pis-
tons approach the abutments the latter are
quickly withdrawn from the path of the pis-
tons until the pistons have passed, and are
then instantly returned to their inward posi-
tions. The abutments G and H are repre-
sented in the extreme outward positions. It
is understood that fiuid is on all four pistons
throughout the revolution, excepting when
the abutments are withdrawn, and during the
time when the abutments are withdrawn in
one cylinder the pistons are receiving fluid in

“the other cylinder.

-If it is desired to reverse the engine and
run it from right to left, the lever 33 is thrown
to the left. This eloses port 5 in valve 8 and
places port G in line with port 18 in the cut-
off valve, through which and through the pas-
sage 60 in the abutment E fluid is admitted
upon the piston, which is then in position to
receive it. Similarly the port 9 in valve 4 is
closed, and port 10 is placed in line with port
20 in the cut-off valve 14, through which and
through the passage 61 in the abutment F
fluid is admitted upon the piston, which is
then in position to receiveit. WWhen the en-
gine is running in this direction, the fluid ex-
hausts through the ports 41 and 39. The op-
eration of the companion engine is the same
and need not be described.

In the initial position of the engine (shown
in Fig. 1) the cut-off is closed, but the lever
47 may be moved sufficiently by hand or by
any convenient connecting mechanism to
start the engine.

Inthe modification illustrated in Figs. 4, 5,
and 6 two different methods for actuating the
abutments are shown by means of an oscilla-
tory instead of a reciprocating motion, as in
the form of abutment I have already de-
seribed. These modified forms, unlike the
one described, do not admit of reversing the
engine, but are useful and economical.

62 63 are the pistons, which are secured to
the piston-hub G4, and which are wedge-
shaped, for a purpose hereinafter explained.

65 66 are the corresponding pistons in the
companion engine.

67 68 are the abutments, mounted upon a
shaft, through which they may receive rotary
motion in a manner to be described.

69 70 are the inlet-ports for the fluid.

7172 are the cut-off valves.

73 is one exhaust-port, and 74 is the other.

The cut-off valve 71is provided with a port
82, and the cut-off valve 72 is provided with
the port 83.

75 is a cam eccentrically secured to the

76

75

8o

85

Qo

95

ICO

I10

I20

130




I0

)

20

25

30

35

40

45

55

0o

‘65

572,961 _ 3

main shaft, on whose face the rolls 76 77 are

adapted to travel and are held in contact
with the face of thecam bysprings 92. These
rolls are mounted in the arms 78 7 9, rigidly
connected at their opposite ends with the
shafts 80 81, to which the abutments 67 68
are. secured and through which the abut-
ments may be moved through the are of a
circle when the main shaft revolves.

In Fig. 5 the abutments 67 68 are shown in
the inward position illustrated in Fig. 4, the
abutments in the companion engine being in
the outward -position, which they must take
to allow the pistons to pass. Now if the
starting -lever 33, Fig. 1, is moved to the
right the valves take the positions shown in
Fig. 5. TFluid is admitted through the port
69, through the port 82 in the cut-off valve 7 1,
through the passage 84 in the abutment 67 ,
and upon the base of piston 62, Similarly
fluid is admitted through theport 7 0, through
the port 83 in the cut-off valve 72, through
the passage 85 in the abutment 68, and upon
the base of piston (3, causing the pistons to
revolve in the cylinder from left to right.
The fluid behind the piston 62 exhausts
through the exhaust-port 74, and the fluid be-

hind the piston 63 exhausts through the ex-

haust-port 73.  As the pistons approach the

abutments the connecting parts are so ar--

ranged and timed that the action of the cam
75 on the rolls 76 77, through the arms 78 79
and shafts 80 and 81, rotates the abutments
out of the path of the pistons and into the
pockets 86 87, made in the frame of the en-
gine. . When the pistons have passed the
abutments, the latter are returned to their
initial positions by the action of the springs,
Fig. 6, upon the arms 79 and 80, or they may
be returned in a manner to be described in
connection with the other modification re-
ferred to later. The cam and rolls are so ad-
justed that the abutments have no greater
friction upon the piston-hub than is sufficient
to effect a tight joint, and hence exercise no
appreciable retarding effect upon the engine,

I provide forany wear of the parts by means
of the screws 88 89, Fig. 6, slot 90, and key
91, by means of which any wear in the cam
or rolls may be compensated for by moving
the central line of the arms 78 79 toward orp
away from the axis of the eccentric 75, as
may be desired.

Coming now to my second modification, 1
may dispense with the cam 75 and interme-
diate parts connecting it with the abutments
and rely upon the action of the pistons tore-
move the abutments from their path as they
revolve in the cylinder. This modification

will be understood upon reference to Fig. 4,
where it will be seen that as the wedge-shaped:
pistons revolve in the cylinder from left to
right they will push the pivotally-hung abut-
ments aside and into the pockets 86 87, and
as soon as the pistons have passed the abut-
ments will be returned to their outward po-

sitions and in the following manner: Each
abutment, like 67, is provided with two ports
94 95, When in the outward position, as
shown in Fig. 4, the port 94 is closed; but
when in the inward position, in pocket 86,
the port 94 receives fluid, which, having no
other egress, passes through the port 95 and
presses against the sides of the pocket 86, so
that when the piston has passed and the abut-
ment is free to do so it will be returned to its
outward position, where it will be held by
the pressure of the incoming fluid. This con-
struction, as stated above, may be used with
the modification last explained.

In order that the abutments may not come
in any closer contact with the piston-disks
than necessary to make a perfect steam-joint,
I make on the abutments the shoulders 92 93,

adapted to engage with recesses in the frame.

of the engine so formed that the abutments
are held permanently out of excessive fric-
tional contaet with the piston-disk, and the
same effect may be produced in a variety of
Wways. ‘

The most efficient form in which my.inven-
tion may be embodied is the double engine
shown in the drawings, the individual en-
gines being so related and timed that fluid is
continually acting upon the pistons in one
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engine, and with the exception of the brief .

time during which the abutments are with-
drawn the fluid is continnally acting in both
engines. ‘

Having described my invention, what T
claim as new, and desire to secure by Letters
Patent, is— , .

1. In arotary engine, the combination of a
cylinder and piston and disk and eccentric
attached to the main shaft, said disk being
provided with a cam-path and said eccentric
being operatively connected with suitable
cut-off mechanism and an abutment provided
with a port through which the fluid may be
conveyed to the piston, and connecting and
operating mechanism intermediate said disk
and said abutment, and suitable valve mech-
anism and means for operating the same,
whereby the abutment may be withdrawn
from the path of the piston and returned to

‘its initial position substantially as described.

2. In a rotary engine, the combination of a
cylinder and two pistons, secured on opposite
sides to the piston-hub, and disk and eccen-
tric- attached to the main shaft, said disk be-
ing provided with a cam-path, and said eccen-
tric being operatively connected with suitable
cut-off mechanism, and two abutments pro-
vided with ports, with outlets on opposite
faces of said abutments through which. the
fluid may be conveyed to the pistons, and
connecting and operating mechanism inter-
mediate said disk and said abutment, and
suitable valve mechanism, and means for op-
erating the same, whereby the abutments may
be withdrawn from the path of the revolving
pistons, and returned to their initial positions,
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and the fluid cut off at any desired part of
the stroke, and the engine reversed, substan-
tially as described.

3. A rotary engine, comprising the follow-
ing elements, in combination: a cylinder,
two rotary inlet-valves supplied with suitable
ports, intermediate rotary cut-off valves and
suitable exhaust-ports, two pistons, secured
on opposite sides to the piston-hub, two abut-
ments provided with ports, having outlets
upon opposite faces of said abutments, a disk
attached to the main shaft, provided with a
cam-path and mechanism foroperatively con-
necting said disk with said abutments, an
eccentric attached to said main shaft, oper-
atively connected with the governor, suit-
able valve mechanism and means for oper-
ating the same, substantially as described.

4. In a rotary engine, the combination of
a cylinder, provided with a suitable pocket,
within which the abutment may be with-

drawn, a piston, a cam upon the main shaft,

an abutment adapted to receive oscillatory
motion and provided with a main port, which
is closed when the abutment is within the
pocket, and an opening connecting its outer
face and the main port through which a sup-
ply of fluid may be admitted, when the abut-
ment ig within the pocket, and a second open-
ing between said main port and said pocket,
and connecting and operating mechanism in-
termediate said cam and said abutment,
whereby the abutment may be withdrawn
from the path of the piston and returned to
its initial position, substantially as described.

5. In a rotary engine, the combination of
a cylinder provided with a suitable pocket,
within which the abutment may be with-
drawn, a wedge-shaped piston, an abutment
pivotally secured at one end and adapted to
receive oscillatory motion, and provided with
a main port which is closed when the abut-
ment is within the pocket, and an opening
connecting its outer face and the main port,
through which a supply of fluid may be ad-
mitted when the abutment is within the
pocket, and a second opening between said
main port and said pocket, whereby the pis-
ton, as it revolves, may push the abutment

out of the piston-path, and the abutment may
be returned to ifs initial position, substan-
tially as deseribed.

6. In a rotary engine, the combination of
a cylinder provided with a suitable pocket
within which the abutment may be with-
drawn, a wedge-shaped piston, an abutment
pivotally secured at one end and adapted to
receive oscillatory motion and provided with
a main port, which is closed when the abut-
ment is within the pocket, and an opening
connecting its outer face and the main port,
through which a supply of fluid may be ad-
mitted when the abutment is within the
pocket, and a second opening between said

main port and said recess, and means for

holding the abutment out of frictional contact
with the piston-hub, whereby the piston, as
it revolves, may push the abutment out of
the piston-path, and the abutment may be
returned to its initial position, without re-
tarding the motion of the piston-hub, sub-
stantially as described.

7. In a rotary engine the combination of
a cylinder provided with a suitable pocket
within which the abutment may be with-
drawn; a wedge-shaped piston, an abutment,
pivotally secured at one end, and adapted to
receive oscillatory motion, and provided with

‘a main port which is closed when the abut-

ment is within the pocket, and an opening
connecting its outer face and the main port,
through which a supply of fluid may be ad-
mitted, when the abutment is within the
pocket, and a second opening between said
main port and said pocket, the said abut-
ment being also provided with a shoulder
adapted to find a bearing on a recess in the
side of the cylinder, whereby the piston, as
it revolves, may push the abutment out of
the piston-path, and the abutment may be
returned to its initial position, without re-
tarding the motion of the piston-hub, sub-
stantially as described. )

MERRILL E. CLARK.
Witnesses:
Tuomas H. GAGE, Jr.,
C. G. WASHBURN.
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