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3 Claims. 

My present invention relates to a fluid operated 
turbine and it has for its principal object to pro 
Wide a turbine having a spiral-bladed wheel deriv 
ing torsional energy and power from liquid or 
gaseous fluid forced or expanded from the pe 
riphery of a central bore or chamber toward the 
periphery of the wheel in a manner whereby the 
action and reaction of the fluid stream forces 
are, by nature of my turbine construction, brought 
to act in unison in driving the wheel and its shaft. 

Further, it is an object to provide a turbine With 
a hollow drive shaft that is provided with fiuid 
escape nozzles located at the center of the Wheel, 
Which shaft thus becomes, itself, a turbine. 

Further, it is an object to provide a turbine 
Wheel with spiral blades against which the fluid 
is delivered from the shaft's nozzles outwardly 
toward the periphery of the wheel, the side of 
the wheel and its casing having breather open 
ings whereby the spiral motion, in addition to 
the fluid expansion, will draw in free air; this 
construction I find results in a high degree of 
efficiency. 
A further object is to provide a reversible tur 

bine of the character stated. 
A further object is to provide a turbine of a 

simple, inexpensive construction in which the 
parts are easily accessible and are effectively held 
together to operate at as high an efficiency as 
possible, and which can readily be started under 
load. 
Other objects will in part be obvious and in 

part be pointed out helreinafter. 
To the attainment of the aforesaid objects and 

ends, the invention still further resides in the 
novel details of construction, combination and ar 
rangement of parts, all of which will be first 
fully described in the following detailed descrip 
tion, and then be particularly pointed out in the 
appended claims, reference being had to the ac 
Companying dra Wings, in which:- 

Figure 1 is a central vertical longitudinal Sec 
tion on the line - of Figure 2, showing a pre 
ferred embodiment of my invention constructed 
as a non-reversible turbine, parts being shown 
in elevation. 

Figure 2 is a vertical cross Section on the line 
2-2 of Figure 1. 

Figure 3 is a central longitudinal section of a 
reversible turbine according to my invention. 

Figure 4 is a croSS Section on the line A-3 of 
Figure 3. 

Figure 5 is a diagrammatic view hereinafter 
specifically referred to. 

Figures 6 and 7 are detailed CrOSS Sectional views 

(C. 253-79) 
showing modified forms of blades hereinafter re 
ferred to. 

Figure 8 is a diagrammatic view hereinafter 
referred to. 

In the drawings, in which like numerals of 
reference indicate like parts in all of the figures, 

represents a suitable supporting bed to which 
the base 2 of the turbine casing 3 is secured. The 
casing 3 is provided with exhaust openings 4 de 
signed to be connected to a condenser if desired, 
and 5 indicates breather inlets in the sides of 
the casing 3. 

Suitable shaft bearings 6 are mounted on the 
base 2 to support the power shaft T. Located 
between suitable collars 8 on the shaft is the 
turbine wheel which comprises spiral blades 2 
and sides 3, the latter having openings 4 as 
indicated. The spiral blades, it will be observed, 
are crowned as at 5 so that the greatest diameter 
of the blades appears at the center, the blades 
slanting off from the central plane toward the 
sides 3. Curved blades, or straight blades. With 
a narrow outer rim may be provided instead (see 
Figures 6 and 7 respectively). 
At the center of the wheel are located the noz 

zles 9 which are formed on or carried by the 
shaft . The nozzles 9 are preferably also of 
Spiral form conforming to the spiral curvature 
of the turbine wheel blades. The nozzles 9 have 
their outlets to arranged to discharge the fluid 
approximately in a tangential direction against 
the central or inner ends of the turbine blades. 
Fluid is conducted from a suitable source, such 
as a supply pipe 6, through a control valve 
into a duct in the shaft , the duct de 
livering the fluid to the nozzles 9, under constant 
preSSure. 
A gland coupling 8 is mounted on the base 2 

and is bored to receive an end of the shaft 
through which the duct receives its fluid Sup 
ply, there being a suitable packing 20, gland cap 
2 and gland nut 9 provided to cooperate with 
the gland coupling 8. The parts 8 to 2 ?, inclu 
Sive, constitute a stuffing box. 
When the turbine is to be a reversible one, a 

Second Wheel is mounted on the shaft, as indi 
cated at 7a in Figure 3, the spiral blades 2a of 
Which are pitched in a direction reversely to that 
Of the blades 2. In this construction also the 
shaft a is provided with supplemental fluid ducts 
22 in addition to the duct a which delivers the 
fluid for the first wheel, and shaft a, in the re 
versible turbine, is passed through a fluid supply 
fitting 23 secured to the upwardly projecting por 
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2 
ing 25 are provided, and a fluid duct 26 delivers 
motive fiuid from the control valve b to the 
Supplemental ducts 22, a fluid Supply pipe 6b 
being connected to the valve Tb. 
A second fitting 28 is provided with a packing 

box or gland 27, packing nut 29 and packing 30 
into which the end of the shaft a projects to 
receive from a fluid Supply pipe 6a, via a control 
valve a, the motive fluid for delivery through 
the duct a to the first turbine wheel. 
In Figure 5 is shown diagrammatically What 

I know to be the principle upon which my turbine 
operates. In this figure 32 represents the nebul 
lar-Spiral blades of a turbine Wheel and 33 the 
fluid discharge nozzles which deliver the motive 
fluid at the center of the wheel against the spiral 
blades. The arrow 34 indicates the direction of 
rotation of the wheel, the arrow 35 indicates the 
direction of recoil at the nozzles 33, and 36 indi 
cates an aton of notive fluid, While 37 indi 
Cates the direction of the torsional force. Based 
on my theory of evolution of the spiral nebula, 
Figure 5 illustrates how two opposing forces, ac 
tion and reaction, are caused to function in uni 
Son of rotative direction. Let the projectile atom 
38 represent force of action; let recoil at nozzle 
33 represent force of reaction; then it will be 
found that the two opposing forces, because of the 
nature of the Spiral construction, are caused to 
function in unison, both exerting torsional force 
in the same direction of rotative motion whereby 
the entire spiral is caused to rotate around its 
axis 38. 
When I refer herein to "nebular-spiral' curva 

tures I have reference to Such curvature as is ob 
tainable by the following formula: Refer to Fig 
lure 8 wherein is illustrated diagrammatically a 
formula for determining the nebular-spiral curva 
ture of the Spiral blades. My formula of the 
proportion of the nebular-spiral has been based 
upon observation of the plan of the nebulae, 
and upon conjectural experimentation with spiral 
blades under fluid pressures, and from analyzed 
resultS I have found that the diameter of the 
gaseous center of the nebula is a trifle more than 
One-eighth of the diameter of the entire nebula, 
or a diametrical ratio of 2 to 15%. As the spiral 
arms of the nebulae begin at the periphery of the 
gaseous Center, So the Spiral walls of the spiral 
blades of my turbine are constructed to begin 
at the periphery of the circle, circumscribed by 
the cylindrical inlet chamber of the hub, but the 
geometrical formula, Will be described by drawing 
the Spiral from the outer periphery toward the 
center. 
The formula: Describe two concentric circles 

With diametrical ratio of 2 to 15%. Divide the 
Smaller circle into eight equal arcs of 45 degrees 
each and extend chords through the arcs, as from 
point 1 through point 2, point 2 through point 3, 
point 3 through point 4, etc., of the larger circle 
shown in the diagrammatic Figure 8 of the draw 
ings. Begin drawing the spiral, centrally, from 
a point in the periphery of the larger circle, hav 
ing first Selected any one of the 45 degree arc 
centers as a starting point, say point 9; continue 
the circular Spiral sweep until the extended chord 
is reached, then shift the center and continue 
until the Spiral has been completed except for the 
final curvature, which must be drawn from a 
ninth center (number 9 on the diagram of a 224 
degree arc. This curvature finishes the spiral and 
continues through the limb of the smaller circle, 
thereby describing the curvature of the outer or 
inner Wall, as the case may be, of the spiral blade 

2,044,532 
of the rotor and terminating at the periphery of 
the central cavity, the diametrical extent of 
Which has now been determined by the point of 
the spiral termination. 
While in the drawings I have illustrated the 5 

Spiral blade as of but 360 degrees in length, the 
extension of the spiral in general is of course in 
relation to the nozzle or jet opening; or, in other 
words, dependent on the fluid velocity and volume, 
the limit of size being dependent only on the 10 
Strength of materials. 

In view of the foregoing it is obvious that the 
invention centers upon the discovery of the curve 
of the nebular spiral, for example, see spirals in 
Canes Wenatici and in Ursa, Major, and of the 15 
radial expansion of the fluid from its immediate 
Course, the fulcrum. 
From the foregoing description, taken in con 

nection. With the accompanying drawings, it is 
thought that the construction, operation and ad- 20 
Vantages of ny invention will be clear to those 
skilled in the art to which it appertains. 
What I claim is: 
1. In a turbine, a casing, a shaft passing 

through Said casing and having a fluid duct and 25 
a discharge nozzle arranged to discharge ap 
proximately tangentially to the shaft, a rotor on 
Said Shaft Within said casing and having a spiral 
blade, Said nozzle discharging against the inner 
eXtremity of Said blade, Said casing having an 30 
exhaust opening at its periphery. 

2. In a turbine, a casing, a shaft passing 
through Said Casing and having a fluid duct and 
a discharge nozzle arranged to discharge ap 
pl’OXimately tangentially to the Shaft, a rotor on 35 
Said shaft, Within Said casing and having a spiral 
blade, Said nozzle discharging against the inner 
eXtrennity of Said blade, said casing having an 
exhaust opening at its periphery, and said rotor 
having side walls with openings. 

3. In a turbine, a casing, a shaft passing 
through said casing and having a fluid duct and 
a discharge nozzle arranged to discharge approxi 
mately tangentially to the shaft, a rotor on said 
Shaft Within Said casing and having a spiral 45 
blade, Said nozzle discharging against the inner 
eXtremity of Said blade, Said casing having an ex 
haust opening at its periphery, and said casing 
having breather openings. 

4. In a turbine, a casing, a shaft passing 
hirough Said casing and having a fluid duct and 
a discharge nozzle arranged to discharge approxi 
mately tangentially to the shaft, a rotor on said 
shaft Within Said casing and having a spiral blade, 
Said nozzle discharging against the inner ex- 55 
tremity of Said blade, said casing having an ex 
haust opening at its periphery, said casing having 
breather openings and Said rotor having side walls 
With openingS. 

5. In a turbine, a rotor having nebular-spiral 60 
blades and being provided With a constant fluid 
pressure duct at its approximate center, means 
for delivering fluid from Said duct to Said blades 
for rotating the rotor, a casing enclosing the 
rotor and having a peripheral exhaust opening 65 
and having breather openings in its sides adja 
cent the center of the rotor, said rotor being 
Open at its Sides adjacent the blades. 

6. In a rotary turbine, a casing, a wheel rotat 
ing in said casing, said wheel being provided with 70 
nebular-Spiral blades extending from the ap 
proximate center to the periphery thereof, means 
for establishing at the center of the rotor a con 
Stant fluid preSSure and means for tangentially 
delivering the fluid at the center of the rotor 75 
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2,044,532 
to the blades for nebular expansion at constant 
pressure in Virtue of Which said rotor derives tor 
Sional energy. 

7. In a turbine, a rotatable shaft having a 
fluid duct and at least one discharge nozzle With 
a tangential outlet, a Wheel on and rotatable With 
said shaft, said wheel having at least one nebu 
lar-Spiral blade against the inner central ex 
tremity of which the nozzle discharges. 

8. In a turbine, a rotatable shaft having a fluid 
duct and at least one discharge nozzle with a 
tangential outlet, a wheel on and rotatable with 
Said shaft, said Wheel having at least one nebular 
spiral blade against the inner central extremity 
of which the nozzle discharges, a second wheel on 
Said Shaft having at least one nebular-Spiral 
blade directed opposite to the first wheel's blade, 
Said shaft having a Second fluid duct and nozzle 
for said second Wheel, and means Separately to 
admit Said Working fluid to said ducts. 

9. In a turbine, a rotatable shaft, having a fluid 
duct and at least one discharge nozzle, a casing 
into which said shaft passes, a wheel mounted 
on and rotatable with said shaft within said cas 
ing, said casing having exhaust outlets and 
breather inlets, said wheel having at least one 
nebular-Spiral blade against the innel central 
portion of which the nozzle discharges, the sides 
of Said. Wheel adjacent said blade being open. 

10. In a turbine, a rotatable shaft having a 
fluid duct and at least one discharge nozzle, a 
casing into which said shaft passes, a wheel 
mounted on and rotatable with said shaft within 
Said casing, Said casing having exhaust outlets 
and breather inlets, Said Wheel having at least 
one nebular-spiral blade against the inner central 
portion of which the nozzle discharges, a second 

3 
wheel within the casing and on said shaft, and 
having at least One nebular-Spiral blade directed 
opposite to the first wheel's blade, said shaft hav 
ing a second fluid duct and nozzle for said second 
Wheel, and means separately to admit said work 
ing fluid to said ducts, the sides of said wheels 
adjacent said blades being open. 

11. In a turbine, a shaft having a longitudinal 
fluid paSSage and having a tangentially disposed 
discharge nozzle, a rotor mounted on said shaft 
over said nozzle, said rotor comprising a body 
having open Sides and a peripheral nebular-Spiral 
blade the inner end of which lies adjacent said 
nozzle to receive fluid therefrom. 

12. In a turbine, a shaft having a longitudinal 
fluid paSSage and having a tangentially disposed 
discharge nozzle, a rotor mounted on said shaft 
over Said nozzle, said rotor comprising a body 
having open Sides and a peripheral nebular 
spiral blade the inner end Of Which lies adjacent 
said nozzle to receive fluid therefrom, and a cas 
ing enclosing said rotor, said casing having an 
exhaust port in its periphery and side openings 
adjacent the axis of Said rotor for the purpose 
described. 

13. In a fluid propelled nebular-spiral turbine, 
a casing having Openings in its sides, a hollow 
Self-propelled drive Shaft passing through said 
casing and having a fluid duct and fluid discharge 
nozzles, nebular-spiral blades mounted on said 
shaft, said fluid discharge nozzles conforming in 
curvature to that of Said blades in Virtue of which 
the action and reaction of the fluid stream force 
is caused to function as a Single accelerating re 
Sultant force to drive the turbine. 

WILLIAM PHILIP KESSEL. 
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