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To all, whom it may concern: , 
Be it known that I, EDGAR A. EDWARDS, a 

citizen of the United States, residing at Cin 
cinnati, in the county of Hamilton and State 
of Ohio, have invented certain new and use 
ful Improvements in Steam-Motors, of which 
the following is a specification. 
My invention relates to what are broadly 

known as “steam-motors; and it relates more 
particularly to that class of steam motors 
which involve what is commonly understood 
as the “turbine’ system of impact and reac 
tion. 

It has for its object to provide a simple, 
cheap, and effective construction and arrange 
ment of parts whereby the steam or other 
fluid admitted to the motor may act and re 
act upon the parts and be gradually expanded 
as it passes through the motor, causing a fall 
of pressure and increase of volume of the 
Steam. 
To these ends my invention consists in a 

motor having the various features of construc 
tion, arrangement, and mode of operation 
substantially such as is hereinafter more par 
ticularly pointed out. 

Referring to the accompanying drawings, 
wherein I have illustrated one embodiment of 
the general principles of my invention suffi 
cient to enable me to describe the same, Fig 
ure I is an end view of the engine. Fig. 2 is 
a longitudinal vertical section of the same. 
Fig. 3 is a plan view on a somewhat enlarged 
scale of one of the stationary plates. Fig. 4 
is a similar view of the other stationary plate. 
Fig. 5 is a similar view showing one face of 
the propeller-wheel, and Fig. 6 is a detail view 
showing means for adjusting the rings upon 
the stationary plates. Fig. 7 is a sectional 
perspective view of the plates and wheel. 
One of the objects of the invention is to 

provide a motor having a comparatively-great 
efficiency which shall be small, compact, sim 
ple, cheap, and not liable to get out of order, 
while at the same time it may be capable of 
running at a very high rate of speed. The 
uses for such a motor are many and need not 
be recited; but it may be stated that pri 
marily the object of my construction is to pro 
vide means for operating a dynamo-electric 
generator through direct connections in or 

der to secure the greatest efficiency from a 
generator of comparatively-small dimensions 
and cheap construction. - 
A further object of my invention is to pro 

vide a structure having the characteristics 
before mentioned which at the same time shall 
be capable of using steam in the most eco 
nomical Way that is, by taking advantage of 
the gradual fall of pressure and increase of 
Volume of the steam as it passes through the 
engine, and again in utilizing in connection 
there with the forces of impact and reaction. 
It is to meet these requirements and others 
which need not be stated that the present in 
Vention is made. 
While I have illustrated and will now pro 

Ceed to describe the details of the construction 
and arrangement of parts of what I consider 
the preferred embodiment of my invention, it 
Will be understood that these details can be 
Varied by those skilled in the art to suit wa 
rious purposes. Without departing from the 
general principles of my invention, and I do 
not therefore limit my invention to the con 
struction and arrangement illustrated and 
described. 
The motor in the first place is provided with s 

a suitable casing forming the internal cham 
ber,in which the operative parts of the engine 
are inclosed, and I have shown this casing as 
consisting of the heads 12, united together by 
a ring or short-cylinder portion 3, the parts 
being secured in any suitable way, as by bolts 
4. In order to support the motor, the ring or 
cylinder portion of the case is provided with 
suitable feet 5, by which the engine may be 
Secured in any proper position. The heads 1 
and 2 are extended laterally in opposite di 
rections to form bearings 6, through which 
passes the shaft 7, Suitable bearing-sleeves 8 
being interposed between the shaft and the 
bearings in the heads. These bearings may 
be provided With the usual means for lubri 
cating, as the cups. 9. The head 2 is provided 
with a suitable inlet 10 for the steam, and 
from this inlet there is a passage 11, extending 
to an annular recess 12 for distributing the 
steam in a manner hereinafter set forth. 
This head is also provided with an extension 
or ring 13, against which one of the stationary 
plates bear, forming a steam-tight joint. 
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The operative parts of the engine consist, 
essentially, of two plates, which are fixedly 
mounted within the chamber of the case, the 
adjacent faces of which are provided with a 
series of annular recesses or grooves, and a pro 
pelling-wheel suitably mounted to rotate with 
in the space between the stationary plates, 
and having its two faces similarly grooved or 
recessed to correspond with the grooves in the 
fixed plates. 
The fixed plates 14 and 15 may be mounted 

in various ways, and I have shown a conven 
ient, simple, and effective means of mounting 
them in which the plate 14 is provided with 
a hub 16, having lateral extensions, one of 
which is screw-threaded at 17 and secured in 
the head 2, while the other end is screw 
threaded at 18 and receives and forms a sup 
port for the fixed plate 15. In this way both 
plates are securely held in their proper posi 
tion within the chamber, the hub 16 support 
ing the plate 14, which is preferably integral 
with the hub, and the plate 15, which is 
mounted thereon. The hub is provided with 
a series of passages 19, extending from the an 
nular chamber 12 parallel to the shaft, where 
they meet radial passages 20, opening into 
what may be termed the “steam-chest’ 21. 
While more or less passage-Ways may be made, 
in the present instance I have shown, as seen 
in Fig. 3, a large number to furnish a free 
conduit for the steam from the annular cham 
ber to the Steam-chest. 
Suitably mounted on the shaft 7 is a sup 
ort or carrier 31 for the propeller-wheel 30, 

and I have shown, it as consisting of a plate 
having a suitable hub fitting the shaft, to 
which it may be keyed or otherwise secured, 
and provided with a laterally-extending flange 
32, fitting the exterior periphery of the pro 
peller-wheel 30 and secured thereto by suit 
able means, as the screWS 33. This flange 32 
is provided with a series of openings 34 for 
the free passage of the Steam into the ex 
haust - chamber after it has performed its 
work. It will thus be seen that the propel 
ler-wheel is rigidly connected to the shaft in 
a manner to rotate freely between the sta 
tionary plates. 
As before intimated, the faces of the pro 

peller - wheel are provided with suitable 
grooves and the adjacent faces of the station 
ary plates are provided with similar grooves, 
and I have illustrated for the Sake of clear 
ness these grooves On an enlarged scale in 
Figs. 5, 3, and 4, respectively. Referring 
more particularly to Fig. 5, which shows 
one face of the propeller-wheel, (the other 
being the exact counterpart,) it will be seen 
that there are ten concentric grooves a to 
a', respectively, and while this is a desir 
able number in a Structure like that shown 
of course it will be understood that the num 
ber will vary, being greater or less as circum 
stances may dictate. These grooves natu 
rally produce upon the face of the wheel a se 

other contingencies. 
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ries of concentric rings b c, &c., and it will 
be seen that these rings are alternately com 
plete rings and segmental rings, the rings b 
being complete, while the rings c are made 
up of sections or segments having grooves d 
between the segments. These grooves d are 
shown at an angle to the radial lines of the 
wheel, and while this angle may vary within 
certain limits I have shown the grooves at an 
angle of substantially sixty degrees to thera 
dial lines passing through the grooves. The 
width of these grooves may also vary, de 
pending upon their number, the pressure of 
steam to be used, the speed required, and 

the stationary plate are provided with simi 
lar grooves e, separated by the complete 
rings f and segmental rings g, and these seg 
lments are in turn Separated by angular 
grooves h. It will be seen on comparing 
these grooves and rings, and perhaps more 
clearly in Fig. 2, that where there is a com 
plete annular ring b-for instance, in the pro 
pelling-wheel-at the same distance from the 
center in the stationary plate there is a seg 
mental ring g, and vice versa, and where there 
is a complete annular ring fin the stationary 
plate at the same distance from the center in 
the propelling-wheel there is a segmental ring 
c. Thus it will be seen that the grooves in 
the wheel and plates correspond in position 
and are at the same radial distance from 
their axis, while the complete rings in the 
wheel correspond with a segmental ring in 
the plates, and the complete rings in the 
plates correspond with the segmental rings 
in the wheel. It will further be seen on ref 
erence to Fig. 2 that one side of each of the 
grooves, both in the plates and the wheel, are 
curved on the side of the groove adjacent the 
complete rings, and while I prefer this con 
struction, as it furnishes a better path for the 
steam, in a manner hereinafter set forth, I do 
not limit my invention to this feature. From 
this arrangement of the rings and grooves on 
the propeller-wheel and fixed plates it will be 
seen that when they are in position shown in 
Fig. 2 the steam from the steam-chest 21 finds 
a series of passages to the exhaust-chamber, 
and these passages are formed by the comple 
mentary grooves and rings. Thus, for in 
stance, in tracing the steam from the steam 
chamber in one position it will first pass 
through the first series of angular grooves d 
to the first circular groove a in the wheel, im 
pinging upon the curved sides of complete 
ring band being deflected into the first circu 
lar groove e of the plate, which grooves cor 
respond with each other in their radial dis 
tance, then impinging upon the curved side 
of this groove, and, being deflected, passes 
through the first series of angular grooves g 
in the plates, and these angular grooves are 
formed at an angle opposite to the angle of 
the grooves d of the wheel, from which it 
passes to the circular groove e' of the plate, 

The adjacent faces of 

75 

95 

OC 

IO 

II5 

I25 

  



O 

15 

25 

35 

45 

55 

485,536 3. 

and,being deflected by the curved sidethereof, 
passes to its complementary groove a? in the 
wheel, where it is again deflected and passes 
through the next series of angular grooves d', 
and So on, passing alternately through the 
angular grooves in the wheel and plates, and 
being deflected from the curved sides of the 
complementary circular groovesin wheel and 
plates, and thus imparting a rotary mo 
tion to the wheel. It will be seen that the 
steam first acts upon the incline faces of a 
series of segments in the wheel, exerting a 
tendency of rotation by the impact of the 
steam, and then similarly on the incline faces 
of a series of segments in the plates, tending 
to rotate the wheel by reaction, so that the 
wheel is under a tendency to rotate both from 
the impact of the steam upon the segment on 
the wheel and the reaction of the steam upon 
the segments on the stationary plates. It may 
be further remarked that the wheel and 
fixed plates are so formed and adjusted that 
there is a certain amount of clearance be 
tween their adjacent faces, and I have found 
in practice that this should be from two to 
three thousandths of an inch. 

In order to insure a clearance in the man 
ner hereinafter described and prevent the 
faces of the wheel coming in contact with the 
face of either plate, I provide the wheels with 
an adjusting device, and I have shown the 
rings 40 mounted upon the periphery of the 
plates 14 and 15. These are screw-threaded 
to accurately fit the plates, and, further, for 
the purpose of adjustment. Thus it will be 
seen on referring more particularly to Fig. 6 
that by turning the rings to a slight degree 
one way or the other in their screw-threads a 
very accurate adjustment can be obtained. 
Assuming, for instance, that the screw-threads 
are twenty to the inch and that the ring is 
divided into one hundred divisions, as indi 
cated in Fig. 6, it will readily be seen that a 
turning of the ring on the plate a distance 
equal to one division will give a lateral ad 
justment of the face of the ring of one two 
thousandth of an inch. 
The clearance of the parts is automatically 

maintained in this construction in the follow 
ing manner: Assuming, for instance, that the 
rings are properly adjusted with relation to 
the plates and the wheel, and assuming, for 
some reasons, that the wheel is caused to ap 
proach one of the plates, as 14, more closely 
than its normal condition, the clearance be 
tween the face of the wheel adjacent the plate 
14 will be decreased and the passage of steam 
into the exhaust- chamber between the ring 
and wheel will be throttled, resulting in an 
increase of pressure between the wheel and 
the face of the plate 14, while, on the other 
hand, the clearance between the ring on the 
plate 15 and the adjacent side of the wheel 
30 will be increased, resulting in a more rapid 
expansion of the steam and consequent re 
duction of pressure on that side of the wheel. 

The result is that the wheel will be automati 
cally restored to its normal position between 
the adjacent plates and all friction and un 
evenness of operation avoided and the steam 
utilized in the most effective manner. 

It is evident that the adjusting-rings might 
be arranged upon the wheel instead of the 
plates, as shown, and the same results at 
tained, or both the wheel and plates might 
be supplied with the adjusting-rings. 
What I claim is 
1. A motor comprising plates, one of which 

plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates having grooves in their adjacent 
faces, substantially as described. 

2. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel. 
and plates having grooves on their adjacent 
faces, which grooves correspond in radial dis 
tance from the center of the wheel and plates, 
substantially as described. 

3. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates having rings in their adjacent 
faces, the rings in the wheel and plates corre 
sponding in radial distance from the centers 
of the wheel and plates, substantially as de 
scribed. 

4. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 

IOO 

wheel rotating between the plates, the wheel 
and plates having alternate rings and grooves 
in their adjacent faces, substantially as de 
scribed. 

5. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates having on their adjacent faces two 
series of rings, one series being complete rings 
and the other series being composed of seg 
ments, substantially as described. 

6. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates having alternate grooves and rings 
on their adjacent faces, each alternate ring 
on each face being composed of segments, 
substantially as described. 

7. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
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or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates each having two series of rings on 
their adjacent faces, one series of complete 
rings and the other series made up of seg 
ments, the rings on the wheel and plates be 
ing arranged so that the segmental rings on 
the wheel correspond with the complete rings 
on the plates, substantially as described. 

8. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates each having segmental rings on 
their adjacent faces, the segments of one hav 
ing inclined ends arranged in a direction re 
verse to the inclined ends of the segments on 
the other, substantially as described. 

9. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates being provided on their adjacent 
faces with annular grooves and rings, and in 
clined grooves connecting two adjacent annu 
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lar grooves, substantially as described. 
10. A motor comprising plates, one of which 

platés is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates each having a series of annular 
grooves corresponding to each other and each 
having two series of rings, one series of com 
plete annular rings and a second series of 
rings composed of segments, the arrangement 
being such that the segments on the wheel 
correspond with the complete rings on the 
plates, and vice versa, substantially as de 
scribed. 

11. A motor comprising plates, one of which 
plates is supported upon the outer or free end 
of the hub, which hub is formed integral with 
or rigidly secured to the engine-case, and a 
wheel rotating between the plates, the wheel 
and plates being each provided with two se 
ries of rings on their adjacent faces, one Series 
of complete rings and an intermediate series 
of rings composed of segments, the ends of 
the segments being inclined, the arrangement 
being such that the segmental rings on the 
wheel correspond to the complete rings on the 
lates and the end of the segments on the 

wheel are inclined in an opposite direction to 
the ends of the segments on the plates, Sub 
stantially as described. 

12. In a motor, a case, plates Supported in 
said case, one of which plates is Supported 
upon the outer or free end of a hub, which 
hub is formed integral with or rigidly secured 
to the engine-case, a rotatingshaft, and a wheel 
carried by said shaft and rotating between 
the plates, substantially as described. 

13. In a motor, a case, plates Supported in 
said case, one of which plates is supported 
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upon the outer or free end of a hub, which 
hub is formed integral with or rigidly secured 
to the engine-case, a shaft supported in said 
case, and a wheel connected to said shaft and 
rotating between the plates, the plates and 
wheel being provided with grooves on their 
adjacent faces, substantially as described. 

14. A motor comprising plates, a shaft, a 
carrier having radially extending portions 
mounted on the shaft, and a wheel connected 
to the carrier and rotating between the plates, 
substantially as described. 

15. In a motor, a case, plates supported in 
Said case, a shaft, a carrier mounted on said 
shaft and having a laterally-extending flange, 
and a wheel connected to said flange and ro 
tating between the plates, substantially as 
described. 

16. A motor comprising plates, a wheel ro 
tating betwen the plates, and supports for the 
Wheel at or near the periphery thereof, sub 
stantially as described. 

17. A motor comprising plates, a wheel ro 
tating between the plates, and rings mounted 
on the plates and laterally adjustable thereon 
and arranged to control the clearance between 
the rotating wheel and plates, substantially 
as described. 

18. In a motor comprising stationary and 
rotating parts, means for accurately adjust 
ing the clearance between the parts, compris 
ing a ring or rings screw-threaded and hav. 
ing division-marks, whereby a practical mi 
crometer adjustinent between the parts and 
ring or rings may be obtained, substantially 
as described. 

19. In a motor, a case having heads, a hub 
connected to one of the heads, plates mounted 
on the hub, a shaft passing through the hub, 
and a wheel Supported on said shaft and ro 
tating between the plates, substantially as 
described. 

20. In a motor, a case having heads, a hub 
connected to one of the heads, a steam-inlet 
passage in the head, a steam-passage through 
the hub, plates carried by the hub, a shaft 
and wheel carried thereby and rotating be 
tween the plates, and steam-passages arranged 
in the adjacent faces of the wheel and plates, 
substantially as described. 

21. In a motor, a case having heads pro 
vided with bearings for the shaft, a hub con 
nected to one of the heads, a plate formed in 
tegral with the hub, a second plate mounted 
on the hub, steam-passages through the hub, 
connected With an inlet-passage to the case, 
a wheel mounted on the shafts and rotating 
between the plates, and steam-passages ar 
ranged in the adjacent faces of the wheel and 
plates, and adjusting devices for controlling 
the clearance between the wheel and plates, 
substantially as described. 

22. In a motor, the fixed plates having 
steam-passages in their faces, a wheel rotat 
ing between the plates and having steam-pas 
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devices on the plates, the arrangement being name to this specification in the presence of 
such that the rotating wheel will automati- two subscribing witnesses. 
cally adjust itself in accordance with the dif 
ference in pressure of the steam on its oppo- EDGAR A. EDWARDS. 

5 site sides to compensate for lateral displace- Witnesses: - - - 
ment, substantially as described. F. L. FREEMAN, 
In testimony whereof I have signed my W. S. MCARTHUR. 

  


