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UNITED STATES PATENT OFFICE. 

CIIARLES W. DAIKE, OF GRAND HAVEN, AND EDWARD B. DARE, OF 
MUSKEGON, MICHIGAN. 

REC PROCATING ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 476,869, dated June 7, 1892. 
Application filed August 28, 1891, Serial No. 403,990, (No model.) 

To all, Zuhon, it nagy conce/7. 
Be it known that we, CHARLES. W. DAKE, a 

resident of Grand Haven, county of Ottawa, 
and EDWARD B. DAKE, a resident of Muske 
gon, in the county of Muskegon, State of 
Michigan, citizens of the United States, have 
invented certain new and useful Improve 
ments in Reciprocating Rotary Engines; and 
we do declare the following to be a full, clear, 
and exact description of the invention, such 
as will enable others skilled in the art to which 
it appertains to make and use the same, ref 
erence being had to the accompanying draw 
ings, and to letters of reference marked there 
on, which form a part of this specification. 

Figure 1 is a side elevation. Fig. 2 is a 
front end view. Fig. 3 is a transverse verti 
cal Section. Fig. 4 is a central vertical lon 
gitudinal section. Fig. 5 is a top plan with 
steam-chest removed. Fig. 6 is a detail of 
one of the pistons. Fig. 7 is a detail of the 
calm. Figs. S, 9, 10, and 11 are detail views 
showing the different positions of the control 
ling and reversing valve. Figs. 12 and 13 are 
detail views of the valve. 
This invention has relation to certain new 

and useful improvements in rotary engines, 
wherein reciprocating pistons are employed 
to impart a rotary motion to a piston-cylin 
der; and the invention consists in the novel 
construction and combination of parts, as 
hereinafter described, and pointed out in the 
claims. 
In the accompanying drawings, the letter 

A designates the Outer cylindrical casing, hav 
ing secured thereto the heads B and B'. 
Working in this casing and rigidly secured 
on a shaft C, extended through the heads B 
B' and having bearings C. C.’ therein, is a ro 
tary cylinder piston-wheel C, the diameter of 
which is sufficiently less than the interior 
diameter of the outer casing to leave a Sur 
rounding chamber c. Extending into this 
piston-cylinder from one end are a series 
(four being shown) of cylindric chambers D, 
which terminate a short distance from the 
opposite end d of said piston-cylinder. In 
each of these chambers is a cylindric piston 
E, of a length about one-half the depth of Said 
chambers and adapted to reciprocate therein. 

The chambers D are formed around the cen 
tral portion or core D', through which ex 
tends the shaft C, and in the end of said core 
is a circular socket d, which receives the 
shaft-bearing a', formed in the interior sur 
face of the head B of the outer casing. About 
midway of each piston-chamber is an exhaust 
port h’, discharging into the chamber c. Each 
of the pistons E has therein a longitudinal 
slot e, and between the walls of this slot in 
each piston is journaled an anti - friction 
wheel or roller F. The walls of the slot ex 
tend beyond the periphery of this roller and 
the mouth thereof is of arcuate form, as 
shown at f. On the interior surface of the 
head B, around the central shaft-bearing 
CL', is a circular cam G, having an Oppo 
sitely-inclined edge g on which the anti-fric 
tion rollers F are designed to travel, being 
held thereto by the arcuate mouths f of the 
slots. To receive this cam, the Walls of the 
piston-chambers are provided with the slots 
h, connecting their respective chambers. In 
the opposite end d' of the cylindler C are 
formed the arcuate ports k, one for each pis 
ton-chamber and communicating with the 
bottoms of said chambers. In the head B of 
the outer casingis formed the cylindric steam 
chest H, in which is the main valve I. This 
valve comprises a circular rotary disk having 
on its outerface a surrounding marginal flange 
i at right angles thereto and cut away or re 
duced at one side, forming shouldersi, which 
are located at diametrically-opposite points. 
Said disk has a central perforation, which has 
aloosebearing on the cylindric shaft-bearing Cl, 
located centrally of said steam-chest. To one 
side of this central aperture is an arcuate slot 
or port l of a greater length than the ports k 
in the head of the piston-cylinder, against 
which the inner surface of the valve Seats, 
but arranged to register therewith. 
K is a segmental cut-off valve located within 

the flange i of the main valve and having a 
sleeve K, loosely bearing on the cylindric 
shaft-bearing Ct. On the under surface of the 
valve K is an arcuate projection or lug in, 
which engages and travels in the arcuate slot 
or port l. This arcuate lug or projection n is 
arranged to one side of the center of Said 
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valve IK, so that when said valve is at the 
limit of its movement in one direction more 
of the port l will be uncovered than when it 
is at the opposite limit of its movement. On 

5 this valve IK, at its marginal edge and at right 
angles to the plane of its movement, is a seg 
mental gear L, which is extended in one direc 
tion therefrom, as shown at L', the whole 
forming a segmental rack having an are some 
what greater than a semicircle. Bearing in 
the side wall of the steam-chest and extending 
therethrough is a shaft MI, provided at its 
outer end with a hand-wheel M or other means 
for its operation, and at its inner end carry 

I5 ing a pinion p, which engages the rack I, L. 
The operation of the engine will now be ex 

plained. 
The normal position of the valve I and its 

cut-off IK is such that its port l is a little to 
one side of the highest point of the cam G. 
Steam being admitted through the supply 
pipe P, it will pass through one of the ports 
R, against the corresponding piston E, forc 
ing it longitudinally and causing its anti 
friction wheel to travel down the incline of 
the calm. As the engagement of the arcll 
ate slot f with the edge of said cam prevents 
Said piston from turning in its cylinder-cham 
ber, a rotary motion will be imparted to the 
cylindler C. In the neantime the port k of 
the next piston-chamber has been brought 
into position to receive steam and a corre 
sponding movementis imparted to its respect 
ive piston. As the cylinder C continues to 
turn, each port will in succession be brought 
into position to receive a port of steam and 
its respective piston forced to travel on the 
Cam which remains in a stationary position. 
This operation is repeated, each piston suc 
cessively receiving its head of steam when at 
about the highest point of the cam and ex 
hausting through ports h’ into the chamber C 
When at the lowest point, and thence through 
the main exhaust-pipe R, communicating with 
Said chamber. The distance between any two 
ports k is less than the length of the port l, so 
that a dead-center is impossible and the en 
gine will start with the cylinder C in any po 
sition. On the under side of the valve I is an 
exhaust S for any steam remaining in the pis 
tOn-chambers as the pistons are forced up the 
Opposite incline by the operation of the suc 
Ceeding piston. When it is desired to reverse 
the engine, the pinion-shaft MI is turned, and 
by means of the rack and pinion and the con 
nection between the valves I and K the valve 
I is turned, so that its port will occupy a po 
sition slightly to the opposite side of the high 
est point of the stationary cam G than it nor 
mally occupies, so that as steam is admitted 
to Said port the pistons will be forced to travel 
down the opposite incline, turning cylinder 
C in the opposite direction. The valve I is 
capable of a movement through an arc of about 
one-half of a circle, being limited in both di 
rections by the shoulder i, which engages the 
pinion-shaft at both limits of movement and 
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serving as stops. It will be understood that 
any suitable number of the reciprocating pis 
tons may be employed, the Operation being 
the same. By means of the valve R the size of the steam-port l may also be regulated and 
the speed of the engine governed. 
Having described this invention, what We 

claim, and desire to secure by Letters Patent, 
1S 

1. In a rotary engine, the outer casinghav 
ing a double-inclined cam secured to the inner surface of one of its heads, the rotary cyl 
inder slotted to receive said calm, and having 
a series of alternately or successively recipro 
cating pistons therein and engaging Said calm, 
substantially as specified. 

2. In a rotary engine, the combination, With 
the outer cylinder or casing having a circular 
double inclined cam secured to the inner Sur 
face of one of its heads, of the rotary piston 
cylinder having a series of successively-recip 
rocating pistons therein, said pistons having 
each a slot and anti-friction roller engaging 
and traveling on said cam, said slots extend 
ing below said rollers and formed With an 
arcuate mouth, substantially as Specified. 

3. The combination, with the outer casing or 
cylinder having the cam therein and station 
airy there with, of the cylinder having a Series 
of pistons therein, provided with ports and 
exhausts, by means of which they are alter mately and successively reciprocated, said pis 
tons inaving each an arcuate-mouthed slot en 
gaging said calm, and an anti-friction roller in 
said slot, the piston-cylinder being also slot 
ted to receive said can, substantially as Speci 
fied. 

4. The combination, with the outer cylinder 
or casing and the cam secured to thie inner 
face of one of its heads, of the rotary cylinder 
provided with slots to receive said can and 
with a series of successively-reciprocating pis 
tons engaging said cam, substantially as Speci 
fied. 

5. The combination, with the outer cylinder 
or casing and the cam secured to the inner face 
of one of its heads, of the rotary cylinder pro 
vided with a series of piston-chambers there 
in, slots connecting said chambers and receiv 
ing said cam, and pistons reciprocating in 
said chambers and provided with slots, and 
anti-friction rollers adapted to travel Said 
cam, substantially as Specified. 

6. In a rotary engine, a rotary valve having 
an arcuate port and a marginal flange, a Sec 
ond valve located within said flange and ar 
ranged to partially cover said port, a connec 
tion between the two valves, and means for 
operating the said valves, substantially as 
specified. 

7. In a rotary engine, a Valve comprising a 
rotary disk provided with an arcuate port and 
with a surrounding marginal flange, a rotary 
segmental valve within said flange and axially 
arranged with relation to the first valve and 
adapted to partially close said port, said seg 
mental valve having an arcuate lug engaging 
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Said port and provided with a gear, means for 
actuating said gear and thereby the valves, 
and stops for limiting the movement of the 
said disk, substantially as specified. 

S. The combination, with the outer casing 
having a steam-chest formed in one of its 
heads and provided with an interior cylindric 
shaft-bearing centrally of said chest, of a valve 
located within said steam-chest and provided 
With an arcuate port, said valve having a cen 
tral bearing on said cylindric shaft-bearing, a 
segmental valve also having a bearing on said 
shaft-bearing, said segmental valve arranged 
to partially close said port and provided with 
a projection engaging the same, a gear on said 
Segmental Valve, a pinion meshing there with, 
means for actuating said pinion, and stops for 
limiting the movement of said valves, substan 
tially as specified. 

9. The rotary engine comprising the outer 

cylindric casing having a steam-chest in One 
of its heads and a double inclined circular 
stationary cam on the interior of the opposite 
head, an inner rotary cylinder rigidly secured 
to a shaft having bearings in said heads, a 
chamber between the two cylinders, said in 
ner cylinder having therein a series of success ively-reciprocating pistons provided each with 
a groove and with an anti-friction roller trav 
eling said cam, said inner cylinder also hav 
ing slots to receive said cam, and suitable re 
versing-valve and exhaust mechanism, sub 
stantially as specified. 
In testimony whereof we affix our signatures 

in presence of two witnesses. 
CHAS. W. DAKE. 
EDWARD B. DAKE. 

Witnesses: 
HARVEY L. WHITE, 
EDWARD WANPELL. 

  


