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To (ill thom, it may conce;"n. 
Beit kilow that I, ign ARD F. KENNEY, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of illinois, have invented new and useful 
improvements in Tarbine Engines, of which 
the following is a fuli, clear, concise, and 
exact description, reference being had to the 
accompanying drawing, forming a part of 
this specification. 
My invention relates to improvements in: 

turbine engines and has for its object, the 
production of an expansion, compound coin 
densing turbine engine in which a maximum 
of efficiency is obtained with a minium of 
fuel consumption. . . . 
A further object is the production of 8. 

turbine motor or engine in which the entire 
main effective liquid pressure of the steam 
or air admitted to the turbine is supple 
mented by a vacuum created in the exhaust, 
chamber, whereby both main effective pres 
sure and vacuum ai'e utilized, and the power 
generated thereby is transmitted by a series 
of helical gearings in compound formation. 
A further object is the production of a 

motor or engine in which a vacuum chambe' 
is included, designed to receive and filter 
the exhaust or condensation and return it to 
the boiler or genei'ator for reheating and 
re-use. A further object is the production of a 
motor or engine in which its members may 
be made interchangeable and so constructed 
that its movable parts operate in sliding en 
gagement with a minimum of friction and 
W83. - . 

motor or engine of simple and efficient con 
struction and one not liable to breakage or 
disarrangements of parts. 
These and such other objects as may here 

in after appear are attained by my device, an 
embodiment of which is illustrated, in the 
accompanying drawings in which 

Fig. 1 represents a sectional view of my 
improved turbine with portions broken 
away. 

Fig. 2 represents a sectional view on the 
line 2-2 of Figure 1, looking in the direc 
tion indicated by the arrows. 

Fig. 3 represents a 
view through a portion of two adjacent 
discs or rotors. 

A further object is the production of a 

fragmentary sectional 

Like numerals of reference indicate like 
parts in the several figures of the drawing. 

Referring now to the drawing 
My device as a whole is contained in a 

main shell or casing 4, stepped as indicated 
at 5 and 6 to accolaimodate the configuration 
f the gear wheels and having a shell 7, 
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with a circumferential flange 8 bolted to a 
flange 9, on the gear casing by means of . 
bolts 10. A circumferential flange or nozzle 
plate 11, is provided at the end to which is 
bolted a cover plate 12, having a steam noz 
Zie or aperture 13. The nozzle plate is cut 
away at the end forming a steam chamber 
14 surrounding the main driving shaft 5: 
this plate is also provided with a plurality 
of passage ways or channels, 17, placed at 
an angle to the line of the shaft with open 
ings from the steam chamber or chest 14. 
The end of the central portion, serves as 

a journal bearing for the outer end of the 
shaft or drive 15 and a steam packing 18 is 
provided between the shell and the cover 
plate. 

Positioned between the shell and casing 7, 
are a plurality of tubular sleeves 20, 20, 
20, 20, 20, 20°, and 20, on the ends of 
which are apertured discs or rotors, 21. 21, 
21, 21, 21, 21e, and 21'. The tubular sleeve 
20 extends to the end of the casing and is 
suspended on anti-friction ball-bearings. 
It will be noted that the inner periphery of 
the central portion of the sleeves is cut away 
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as indicated at 24, so as to eliminate fric 
tion between the sleeves and the shaft, 15 
and to permit, proper lubrication of the 
parts. 

it will be noted that as the tubular sleeves 
decrease in length the diameter's of the discs 
or rotors, 21, 218, 21b, 21, 21 d, 21e 
engagement with the adjacent disc, but hay 
ing interposed there between 'steam tight 
packing rings 24 and 24 preferably insei, 
in one of the discs or rotors, the discs being 
Suspended on anti-friction ball-bearings 26, 
inserted at the corners. The packing rings 
24, and 24, are preferably of metallic sub 
stance and One 24, is designed to engage 
tightly the adjacent surface of the adjacent 
disc and the stiriace of the ring 24 presses 
snugly against the inner surface 27, of the 
housing. 
The discs 21, 21. 21, 21, 21, 21 and 

and 21f. 
increase, each disc or 'otor being in sliding 
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main gear 

2 
are provided with a plurality of circumfer 
entially disposed passages, the entrances to 
which in each disc occupy the same vertical 
plane when the discs are assembled in line. 
The passage through the disc however, is 

curved and increases in area, and the dis 
charge end of each opening Occupies a po 
sition within a larger annular ring than 
that of the entrance but is latterly disposed 
with respect thereto. This feature is shown 
in figure, 3, in which the passage 29 is 
shown as curved outwardly, the entrance 30, 
being latterly disposed with respect to the 
discharge 31. The sides of the passage are 
curved, one side 32, Serving as a bucket or 
vane against which the steam impinges when 
admitted into the turbine. 

it will be noted that the passages in the 
adjacent discs or rotors extend in opposite 
direction as shown in Figure 3, in which 
the passage 33, has a curved Wall 34, against 
which the steam impinges when entering 
into the passage. It will be noted by this 
construction, when steam is admitted under 
pressure striking against the Wall 32, of 
the disc, it tends to force the disc to revolve 
in one direction and when the steam passes 
into the next disc, and strikes against the 
opposite wall 34, that disc is driven in the 
opposite direction to that of the first disc. 

it will be noted that similar passage ways 

in each of the discs or rotors and the last 
series of channels discharge through the ex 
haust ports 35 into the exhaust chamber 36, 
positioned in the upper portion of the main 
casing 4. 

Rigidly secured to the lower ends of the 
sleeves 20, 20, 20, 20, 20, 20°, and 20' are 
pinions 37, 37, 37, 37, 37, 37 and 37. 

Positioned within the main casing and on 
either side of the main driving shaft are 
power shafts 38 and 39, one end of the shaft 
38 being mounted on journal bearings. 40 
and 41, and having keyed thereon, gear 
wheels, 42, 43,44 and 44 and the end main 
gear wheel 45. 
The power shaft 39, has keyed thereon, 

a plurality of gear wheels 46, 47 and 48. 
On the outer end of 39, is keyed a main gear 
wheel 49. 
The teeth of the gear wheels 42, 43, 44, 44, 

46, 47 and 48 are adapted to engage the 
pinions 37, 37, 37b, 37, 37, 37e and 37 is ". 
and the gear wheels 45 and 49 drive the 

wheel 50 keyed on the end of 
the driving shaft i5, the gear 45 meshing 
with an idler gear 51 which in turn meshes 
with gear 50. 
The drawing shows the main driving gear 

outside the housing but if desired, all of the 
gears can be enclosed within the housing. 

Referring now to the operation of my 
engine or motor, steam being admitted to the 
steam chamber from any source (not shown) 

be's 36. 
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passes through the nozzle plate and into 
the buckets or vanes of the first disc or rotor 
21, forcing that disc to revolve. As the disc 
revolves the steam is immediately forced 
into the buckets or vanes of the next disc 
21, striking against the opposite curved face 
of the vane and causing that disc to revolve 
in an opposite direction. The steam passes 
successively through the different discs or 
rotors causing adjacent discs to revolve in 
opposite directions. 
As soon as the steam is admitted and the 

first disc of rotor moved, as all of the discs 
are connected together through the pinions 
and gears, all the discs commence to move 
at the same time bringing the Openings in 
adjacent discs in proper position to receive 
the discharge of steam from the channel in 
the disc before. It will be noted by refer 
ring to the drawings that the discs revolv 
ing in one direction, transmit their power 
to one of the side shafts, say shaft 39, and 
the discs moving in the opposite direction 
transmit their power to the other side shaft 
38, but moving in an opposite direction. 
These shafts in turn through the gear wheels 
49 and 45, transmit all their power in one 
direction to the main driving gear 50, and 
consequently to the main driving shaft 15 
from which it is taken off in any desired 

le. 

The steam after it has passed through all 

70 

75 

80 

90 

95 

of the discs, enters the exhaust cham 
By means of a vacuum pump 

not shown, I maintain a vacuum within the 
exhaust chamber 36, drawing the steam 
through the passages in the discs, thereby increasing greatly the efficiency of the en 
gine and (by means not shown) convey the 
waters of condensation back to the boiler 
and as the water is ordinarily quite hot, 
much economy in fuel results from this op 
eration. 
By the use of the metallic packing be 

tween the discs. I provide absolutely steam 
tight joints so that there is no danger of 
any of the steam escaping in its passage 
through the discs and by the use of the ball 
bearings, I eliminate friction to as great an 
extent as is possible in a machine of this 
character. 
By the use of my device, I develop a 

greater degree of efficiency than any of 
the machines on the market and at the 
same time, have produced a machine that is 
absolutely balanced, thus doing away with 
the tremendous wear and tear due to pound 
ing in the ordinary machine. 
While have shown the supplemental 

power shafts 38 and 39 with gears extend 
ing considerably outside the line of the 
shafts it is evident that I may, by decreasing 
the size of the pinion and gear wheels, bring 
the power shaft closer to the main drive and 
make a more compact machine without im 
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pairing to any great extent the efficiency 
of my engine. 

By this construction, obtain an expan 
sion, condensing compound steam engine 
that has a higher degree of efficiency than 
any engine. On the market and attalias such 
efficiency by the utilization of the mechan 
isin and principles illustrated and described 
in these specifications. 

It will be noted that in my device each 
Separate disc is a rotor and transmits power 
to the shaft individually, and the position 
of the discs are so harmonized as to ob 
tain positive control--that is, when the parts 
are assembled the i'elative position of the 
discs with respect to the openings are so 
arranged as to secure positive results. The 
discs or rotors being rigidly secured to or 
integral with the sleeves at one end and the 
other end of the sleeve being connected 
through a series of gearing with the supple 
mental power shaft, and the supplemental 
power shaft itself being geared to the main 
driving shaft in such a mainner that the 
power transmitted in opposite direction 
through the revolution of the rotor is com 
pounded on to the main driving shaft. 
While I have referred to steam as the 

means of obtaining pressure, it is of course 
understood that compressed air or any other 
liquid may be used with good results and 
thus do not limit myself to steam as a motive 
power. 
By reason of the fact that the discs or 

rotors revolve in opposite directions, elimi 
nate any tendency to gyroscopic action. 

claim- - . 

1. In an engine of the class described, 
the combination with a casing, a main driv 
ing shaft, a plurality of channelled discs, 
sleeves secured to said discs forming a power 
transmitting means, both discs and sleeves 
being mounted on said driving shaft, means 
whereby steam entering within said cas 
ing is caused to revolve adjacent discs in 
opposite direction, and means for trans 

50 

60 

65 

mitting all the power deriving from such 
revolution to the main driving shaft. 

2. In an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of curved channels extend 
ing therethrough, means whereby steam en 
tering in said casing is caused to revolve 
adjacent discs in opposite direction and 
means for transmitting all the power de 
rived from such revolution to the main driv 
ing shaft and cause such driving shaft to 
revolve in one direction, said means includ 
ing supplemental power shafts on either side 
of said main driving shaft and in operative 
connection there with, and gear connection 
between said power shafts and said sleeves, 

3. In an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of discs mounted thereon, 
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cause Such drivii 

transmitting all 

each disc having a plurality of curved chan 
inels extending therethrough, the channels in 
adjacent discs extending in opposite direc 
tions, whereby steam eiteiting in Said cas 
ing is caused to 'evolve adjacent discs in 
opposite directio) and means for trans 

3. 

initting aii the power derived from such 
revolution to the rain dr - 

it to resolve in one 
direction, said means including supplemen 
tal power shafts or eithel side of said main. 

tive contection driving shaft, and in oper: 
there with, and gear connect 
powei' shafts aid said slee 

4. in in engine of the c 
combination with a casing 

or between said 

nels extending thei'ethroitgi, the changels in 
adjacent discs 

to revolve adjacent discs in opposite direc 
tion and means for transmitting all the 
power derived from such resolution to the 
main driving shaft, and cause such driving 
shaft to revolve in one direction, said means 
including supplemental power shafts on 
either side of said main driving shaft and 
in operative connection there with, and gear 
connection between said power shafts and 
said sleeves. 

5. In an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of channeled discs, sleeves 
secured to said discs, both discs and sleeves 
being mounted on said driving shaft, means 
whereby steam entering within said casing 
is caused to revolve adjacent discs in oppo 
site direction, a vacuum chamber in open 
communication with the discharge from the 
last disc, and means for transmitting all the 
power deriving from such revolution to the 
main driving shaft, said means including 
supplemental power shafts on either side of 
said main driving shaft, and in operative 
connection there with, and gear connection 
between said power shafts and said sleeves. 

6. In an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of discs or rotors mounted 
thereon, each disc or rotor having a plural 
ity of curved channels extending there 
through, the channels in adjacent discs ex 
tending in opposite directions, the walls of 
said channels forming in effect a plurality 
of buckets or vanes, whereby steam entering 
in said casing is caused to revolve adjacent 
discs in opposite direction and means for 

and cause such driving shaft to revolve in 
one direction, said means including supple 
mental power shafts, suitably positioned to 

3. 

ng shaft and 

:S described, tile. 
, a main driving 

shaft, a plurality of discs mounted thei'eon, 
each disc having a plurality of curved chan 

inding in opposite direc-8 
tions, the Walls of said channels forming in 
effect a plurality of buckets or vanes, where 
by steam entering in said casing is caused 

the power derived from 
such revolution to the main driving shaft 
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compound the power on either side of said 
main driving shaft and in operative connec 
tion there with, and gear connection between 
Said power shafts and said sieeves. 

7. In an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of channeled discs, sleeves 
Secured to said discs, both discs and sleeves 
being mounted on said driving shaft, means 
Whereby steam entering within said casing 
is caused to revolve adjacent discs in oppo 
site direction, a vacuum chamber in open 
communication with the discharge from the 
last disc, and means for transmitting all 
the power deriving from such revolution to 
the main driving shaft, said 3:2eans including 
Supplemental power shafts On either side of 
Said main driving shaft and in operative 
connection there with and gear connections 
between said sleeves and Said Supplemental 
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power shafts, and gear connection between 
said supplemental power shaft and said 
main power shaft. 

8. in an engine of the class described, the 
combination with a casing, a main driving 
shaft, a plurality of channelled discs, sleeves 
Secured to said discs, both discs and sleeves 
being mounted on said driving shaft, means 
whereby steam entering within said casing 
is caused to revolve adjacent discs in opposite 
direction, and means for transmitting all the 
power deriving from such revolution to the 
main driving shaft, said means including 
supplemental power shafts on either side of 
said main driving shaft and in operative 
connection there with, and gear connection 
between said power shafts and said sleeves. 

In witness whereof, I have hereunto sub 
Scribed my name. 

LEONARD F. KENNEY. 
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