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Patented Feb. 28, 1933 

MATHEW C. WERLE, OF BILLINGs, MONTANA 
ENGINE 

Application filed January 2, 1932. Serial No. 584,480. 
This invention aims to provide a rotary en 

gine of simple construction, embodying ap 
proximately spherical members, contained 
one within the other, and so arranged that a 
charge will be drawn in, compressed, and 
condicted to the explosion chamber. Al 
though the device has been shown in the 

it may be taken to represent any suitable means form of an internal combustion engine, i 
will be understood, without extensive illus 

10 tration or explanation, that the principles in 
volved may be embodied in many other struc 

5. 

tures beside an internal combustion engine. 
It is within the province of the disclosure 

to improve generally and to enhance the util 
ity of devices of that type to which the in 
vention appertains. . . . . . . . . 
With the above and other objects in view, 

which will appear as the description pro 

25. 
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ceeds, the invention resides in the combina 
tion and arrangement of parts and in the de 
tails of construction hereinafter described 
and claimed, it being understood that changes 
in the precise embodiment of the invention p 
herein disclosed, may be made within the 
scope of what is claimed, without departing 
from the spirit of the invention. In the accompanying drawings:-- 

Fig. 1 shows, in vertical section, a device 
constructed in accordance with the invention; 

Fig. 2 is a section at right angles to Fig.1; 
Fig. 3 is a section on the line 3-3 of Fig. 2; 
Fig. 4 is a section on the line 4- 4 of Fig. 2; 
Fig. 5 is a section on the line 5-5 of Fig. 2; 
Fig. 6 is a section on the line 6- 6 of Fig. 2; 
Fig. 7 is a sectional view showing a modi-. : - - - - - - - 

15 has an inlet port 18 in its upper side, the fication. . . . . . 
In carrying out the invention, there is pro 

vided a stator, which, as a whole, is desigs. 
nated by the letter. S. . . . . . . . . . . . 

W The stator S comprises an outer member 1 
which, as to exterior surface, may be in the 
form of a sphere, the Outer member 1 of the 
stator being supported in any suitable. Way, 
preferably by outstanding flanges 2, contain 
ing the securing elements 100 that hold the 
constituent parts of the outer member 1 of 
the stator together. The outer member 1 of 
the stator Smay be water-jacketed, as shown 

the engine may be provided. 
at 3, although any other means for cooling hole 23, located outwardly of the bearing 22. 

... The upper part 24 of the interior of the in- l 

The outer member 1 of the stator is sup 
plied with an outwardly extended tubular 
projection 4, shown in Fig. 2, and in this pro 
jection a bearing 5 is secured, the projection 
and the bearing having an oil hole 6, it being 55 
understood that the aforesaid oil hole, and 
any other oil holes hereinafter mentioned, 
for lubricating the shaft 26, hereinafter al 
luded to as well as all other parts that need 60 
lubrication. Fig. 2 of the drawings shows that the outer 
member 1 of the stator is provided with an 
outwardly extended projection , disposed 
diametrically opposite to the projection 4., 65 
The lower part of the cavity of the outer 

member 1 of the stator is designated by the 
numeral 8, and is spherical, the center of this 
spherical Surface being a point 9 in the axis 
of rotation of the shaft 26. The upper part 70 
of the cavity of the outer member 1 of the 
stator is enlarged and curved, to form an ex-, 
losion chamber 10. The surface of the ex 

plosion chamber 10 merges into the surface 
E. the part 8 of the cavity in the outer mem-75. 

Disposed within the outer member 1 of the 
stator S is the inner member 11 of the stator, 
and as to outer surface, the inner member 11. 
is spherical. The inner member 11 of the 
stator has a tubular extension 12, to be seen. in Fig. 2, the tubular extension 12 projecting 
into a ring 14 having a reduced tubular neck 
15, on the outer end of which a cap 16 is se 
cured at 17. Near to its outer end, the neck 
said inlet port communicating with a fuelin 
let 19, which is secured to the neck 15. Se 
curing elements 20 connect the ring 14 with 
the projection 7 of the outer member 1 of the 
stator, and securing elements 21 connect the 
ring 14 with the end of the tubular extension 
12 of the inner member 11, the inner member 
11 and the outer member 1 thus being joined 
fixedly together. A bearing 22 is mounted 
in the extension 12 of the inner member 11 of 
the stator, and projects into the ring 14, as 
Fig. 2 will show. The neck 15 carries an oil 
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end of the bore 27, the shaft 26 is provided 
with oppositely disposed outlet ports 28. At 
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40 ring can slide in a transverse opening 36 
which is formed in the shaft 26. A spring 

45 
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2. 

ner member 11 of the stator is spherical, but 
the lower part of the interior of the member 
11 is enlarged and curved, as shown at 25 to 
form a compression chamber. 
A shaft 26, hereinbefore alluded to inci 

dentally, is journaled for rotation in the 
bearing 5, in the bearing 22, and in the neck 
15 of the ring 14, the shaft 26 and other parts 
of the engine being capable of being lubri 
Gated through the oil holes 6 and 23, or in any 
other suitable manner. The shaft 26 has a 
longitudinal bore 27, and near to the inner. 

the outer end of the shaft 26 there are cir 
cumferentially arranged inlet ports 29, which, 
as shown in Fig. 2, communicate with the 
fuel inlet port 18 of the neck 15 and with the 
fuel inlet member 19. The shaft 26 has a re 
duced end 30, projecting outwardly through 
the cap 16, and adapted to operate the timer. 
(not shown), or for any other purpose. 
A spherical compressor 31 is mounted on 

the shaft 26, and has oppositely disposed pas 
: sages 32, communicating with the ports 28 
of the shaft, the compressor being secured to 
the shaft. 
The spherical compressor 31 is provided 

with an external circumferential groove.33, 
in which lies the parts 34 of a resilient com 
pression ring. The compression ring 34 has 
sliding movement in the groove 33 of the 
compressor 31, and is adapted to follow the 
curved walls 24 and 25 of the inner member, 
11 of the stator. Between the ends of the 
parts 34 of the compression ring is located. 
a spring expansion ring 35, which can be 
seen in Fig. 2. The ring 35, and the adja 
cent ends of the parts 34 of the compression 

ring 37 surrounds the shaft 26 and is inter 
posed between those ends of the parts 34 of 
the compression ring which are opposite to 
the ends engaged by the ring 35, and the ring 
37 is large enough so that it can move trans 
versely of the shaft 26, as the ring parts 34 
slide up and down, in Fig. 2, to cooperate 

and 25 of the mem with the inner surfaces 24 
ber 11 of the stator. - : . . . . 
The outer surface of the compressor 31 

is spherical, and the compressor is enclosed 

55 

65 

within a rotor 38, which has external oil 
grooves 101. One side of the rotor 38 is se 
cured at 39 in Fig. 2 to the shaft 26. Into 
the opposite portion of the rotor 38 is thread 
ed or secured otherwise, a short tubular shaft 
40, surrounding and spaced from the exten 
sion 12 of the inner member 11 of the stator, 
the shaft 40 being mounted to turn in a bear 
ing 41 carried by the outer member of the 
stator, oil being supplied to the shaft 40 and 
other parts of the engine through an oil hole 
42 in the projection of the outer member 1 
of the stator. . . . . 

1,899,374 
On its outer surface, the rotor 38 has a cir 

cumferential groove 43, in which are slidably 
mounted the parts 44 of a resilient abutment 
ring, which receives the force of the explod 
ing charge, as will be explained hereinafter. 
Both the parts 44 of the abutment ring, and 
the parts 34 of the compression ring, may be 
supplied with the usual packings 45. The 
short tubular shaft 40 of the rotor 38 has 
openings 46, receiving the ends of the parts 
44 of the abutment ring, and within the shaft 
40, about the tubular extension 12 of the in 
ner member 11 of the stator is disposed a 
spring ring 49, interposed between the parts 
44 of the abutment ring. The ring 49 is con 
siderably larger than the part 12. Between 
the opposite ends of the parts 44 of the abut 
ment ring is placed a ring 47, like the ring 35, 
and movable in an opening 48 in the shaft 
26. The general construction is such that 
the abutment ring parts 44 can slide, as one 
piece, in groove 43 of the rotor 38, so as to 

70 
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enable the said abutment ring parts to follow . 
and conform to the inner surfaces 8 and 10. 
of the outer member 1 of the stator. 

In the stator 11 there is a port 50, having 
a circumferential extension 51 (Fig. 1) lo 
cated on the outer surface of the stator 11, 
and this extended part 51 of the port 50 is 
adapted to cooperate with transverse pas. 
sages 52 in the rotor 38, the passages 52 coln 
municating with transverse conduits 53 in 
the parts 44 of the abutment ring, and the 
conduits. 53 communicating at their outer 
ends, with the space between the rotor 38 
and the inner surface of the member 1 of the 
stator. The charge may be fired by any suit 
able means, for instance a spark plug 54, car 
ried by the outer member 1 of the stator, and 
disposed of in the position shown in Fig. 2, 
near the lower edge of the explosion cham 
ber 10. At a point approximately opposite 
to the spark plug. 54, the outer member 1 of 
the stator has an exhaust 55 that communi 
cates with the explosion chamber 10. At the 
extreme lower part of the explosion chamber 
10 (Fig. 1) and below the exhaust 55, the 
outer member 1 of the stator is supplied with 
a vent 56. . . ... . . . . - 
In practical operation, suppose that the 

shaft 26, the compressor 31, and the rotor 
38, are turning in the direction of the arrow 
A in Fig.1. The compression ring 34, slid 
ing to the right in Fig. 1, in the groove 33 of 
the compressor 31, follows at the outer wall 
of the compression chamber 25 in the stator 
11, and a charge is sucked into the compres 
sion chamber 25 of the inner member 11 of the 
stator, through the passage 32 of the coin 
pressor 31, the port 28 of the shaft 26, the 
longitudinal bore 27 of the said shaft, the in: 
let ports: 29, the port 18, and the fuel inlet 
19. When the part of the compression ring 
34 which is at the left hand side of the coin 
pressor 31 in Fig.1 gets to a position spaced 
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a little above the position occupied by the 

10 

right hand part of thering in Fig.1, the com 
pression of the charge begins, and is con 
tinued as the ring moves toward the position 
shown at the left hand side of Fig.1. The 
rotor 38 turns with the compressor 31 and 
the shaft 26, and a time arrives when there 
is established a flow-line for the compressed 
fuel, from the compression chamber 25 of the 
inner member 11 of the stator, to the explo 

ision chamber 10 of the outer member of the 

5 

stator, and the said flow-line comprises the 
port 50 in the inner member 11 of the stator 

20 

stator. This time is when the inner end of 
the passage 52 in the rotor. 38 is at the lower 
end of the circumferential extension 51 of 
the port 50 in the inner member 11 of the 

and the conduit 53 in the left hand part of 
the ring 44 in Fig. 1, the circumferentially 
elongated extension 51 of the port 50 giving 
the compressed fuel time to enter the explo 
sion chamber 10 in the outer member 1 of the 
stator, below the left hand part of the ring 
44, which, it is to be recalled, is moving in 
the direction of the arrow A. When the pas 

of the explosion chamber 10. . . . . . 
As the left hand side of the ring 44, in Fig. s 3. 

sage 52 in the rotor. 38 is clear of the port 
50, the charge is trapped in the compression 
chamber 10, behind the ring 44. When the charge isfied by the spark plug 54 or its 
equivalent, rotation is imparted to the rotor 
38 and the shaft 26, the ring 44 being carried 
outwardly, by engagement with the curved 
surface shown at 8, to follow the outer wall 

1, moves in the direction of the arrow. A, it 
scours out, through the exhaust 55, any incre 
ment of the previously exploded charge which 
may be in the explosion chamber 10, ahead of 
the ring 44. The vent 56 lets out the small 
part of the charge which otherwise would be 
trapped in the lower right hand part of the 
chamber 10, below the right hand part of the ring 44, in Fig. 1. . Generally stated, the compressor 31 com 
presses the charge in the compression cham 

Iber 25 of the inner member 11 of the stator, and the compressed charge flows through the 

also. - . . . . - ' ...' ' 

The general principle involved in the 

ports 50 and 52 into the explosion chamber 
10 of the outer member of the stator, the charge being there exploded, behind the left 
hand part of the ring 44 in Fig.1, the rotor 
being turned, rotation being imparted to the 
shaft 26, and the charge, after explosion, 
55, but to a 

structure hereinbefore described is capable I ca. of being employed in pumps, steam engines, 
and many other devices of a like kind. It is 
not possible or desirable to show all the forms 
which the invention may take, but one modi 
fication is delineated in Fig. 7, which shows 
an engine adapted to be operated by steam, 

compressed air, or any other suitable fluid. 
The stator is designated by the numeral 

102 and has intermediate supporting flanges 
103 connected by securing elements 104. In 
the stator 102, a shaft 105 is journaled. The 
shaft 105 is hollow and has a longitudinal 
partition 106, defining longitudinal inlets. 
107 in the shaft, the steam, compressed air, 
107, alternately, by any suitable mechanism 
forming no part of the present invention. 
The hollow shaft 105 has oppositely disposed 

or other finishing admitted into theinlet 
s 

ports 108 communicating with the inlets 107. 
The shaft 105 is secured within the hub 109 of 
a rotor 110 located within the stator 102. 
The rotor 110 has diametrically opposite 
passages 111, communicating at their inner. 
ends with the ports 108 on the shaft 105, 
and communicating at their outer ends with a 
circumferential groove 114 in the rotor 110, the groove 114 having offset outlet ports 115, 
which communicate. with the space between 
the stator 102 and the rotor 110. A ring 116 
is slidable in the groove 114, and is resilient and expansible, the ring being expanded by 
any suitable means, such as that shown at 
35 in Fig. 2. The ring 116 carries packings 
117 adapted to cooperate with the inner sur 
face of the stator 102. The stator 102 has an 
exhaust port 118. . . . . . . . The rotor i0 is spherical on its outer sur 
face. In the lower part of the inner surface 
of the stator 102 is also spherical, and con 
forms closely to the external surface of the 
rotor 110. The lower part of the inner sur 
face of the stator. 102 is designated by the . 
numeral 119. The upperpart of the cavity in 
the stator 102 is enlarged to form an expan sion chamber 120. . . 
The steam or compressed air is admitted 

into the inlets 107 of the shaft 105 alter 
nately. The steam flows outwardly, to the 
right, for example, in Fig. 7, through the 
port 108 and the passage 111 into the right 
hand groove 114, and out of the groove 114, 
by way of the corresponding port 115. The 
pressure, fluid thus is behind or below the 
ring 116, and the rotor 110 is caused to move 
in the direction of the arrow, until the ex 5 haust port 118 is passed, whereupon the pres 
sure fluid will discharge through the said 
port. By admitting the pressure fluid al- . 
Ety into the E.of the shaft 105. the rings 116, one after another, exercise their finding an exit mainly through the exhaust erungs 116, one after another, exercise their 

small extent through the vent 56. function in an obvious manner, the rings sliding in the rotor 110 and keeping contact 
with the inner surface of the stator 102. Having thus 
is claimed is:- . . . . . . . '- is , 
1. In a device of the class described, a 

described the invention, what 
stator, a rotor having an external surface 
forming a complete sphere, the rotor being: 
journaled in the stator, and an expansible 
ring slidable in the rotor and cooperating 
with the inner surface of the stator, and one 

70 ... " ... . 
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part of the inner surface of the stator being 
spherical and conforming to the outer sur 
face of the rotor, another part of the inner 
surface of the stator being bulged away from 
the rotor, to form an expansion chamber. 

2. In a device of the class described, a 
stator comprising inner and outer members, 
a compressor journaled in the inner member, 
a rotor journaled between the inner and 
outer members, the compressor and the rotor 
each having a spherical external surface, the 
inner and outer members of the stator hav 
ing cavities, portions of the walls of which 
are spherical, to conform, respectively, to the 
outer surface of the compressor and to the 
outer surface of the rotor, and portions of 
which are enlarged to form a compression 
chamber about the compressor, and an ex 
pansion chamber about the rotor, and means 
for conducting compressed pressure fluid 
from the compression chamber to the expan 
sion chamber, the compressor and the rotor. 
having oppositely expansible rings cooper 
ating with the walls of the cavities of the 
inner and outer members of the stator. 

3. In a device of the class described, a 

10 

15 

20 
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1,899,874 
form a compression chamber about the com 
pressor, and an expansion chamber about the 
rotor, expansion rings slidable in the com 
pressor and in the rotor and cooperating, re 
spectively, with the surface of the compres 
ision chamber and with the surface of the ex 
pansion chamber, the compressor having a 
passage leading from the interior of the hol 
low shaft to the compression chamber, the 
rotor having a port communicating with the 
expansion chamber, and the inner member 
of the stator having a port communicating 
with the compression chamber, and coming 
into contact with the port of the rotor, as 
the rotor is turned. . 

5. A device of the class described con 
structed as set forth in claim 4, and further 
characterized by the fact that the port of the 
inner member of the stator has an external 
circumferential extension which registers 
with the port of the rotor for an appreciable 
length of time, as the rotor turns. 

In testimony that I claim the foregoing as 
my own, I have 

. . . . . . MATHEW C. WERLE. 

stator comprising inner and outer members, 
a hollow shaft journaled in the stator, a 
compressor carried by the shaft and located 

80 within the inner member of the stator, a ro 
tor carried by the shaft and located between 
the inner and outer members of the stator, 

70 
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hereto affixed my signature. 
90 

95 

a compressor and rotor each having spheri 
members of the stator having cavities, por cal external surface, the inner and outer 

tions of the walls of which are spherical, to 
conform respectively to the outer surface of . 
the compressor and to the outer 'surface of 
the rotor, portions of the cavities being en 
larged to form a compression chamber about 
the compressor, and an expansion chamber 
about the rotor, expansion rings slidable in 
the compressor and in the rotor and cooper 
ating, respectively, with the surface of the 
compression chamber and with the surface 

40 

of the expansion chamber, means for con 
ducting pressure fluid from the shaft into 
the compression chamber, and means for 
conducting compressed fluid from the com 
pression chamber into the expansion cham 
ber. . . . . . . . . 

4. A stator comprising inner and outer 
members, a hollow shaft journaled in the 

50 

located within the inner member of the sta 
tor, a rotor carried by the shaft and lo 
cated between the inner and outer members 
of the stator, the compressor and the rotor 

go Sch having a spherical external surface, 
having cavities, portions of the walls of 
which are spherical, to conform, respec 

stator, a compressor carried by the shaft and 

the inner and outer members of the stator 

tively, to the outer surface of the compres 
sor and to the outer surface of the rotor, 
portions of the cavities being enlarged to 
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