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UNITED STATES PATENT OFFICE 
THOMAS THOMPsON, OF LONDON, ENGLAND 

WATER, TJRBINE 

Application filed November 9, 1929, serial No. 406,028, and in Great Britain July 24, 1929. 
This invention relates to water turbines 

for either high or low pressure water falls 
and concerns especially machines of the kind 
wherein the water forming the driving medi 

5 am enters a stator at or near one end of the 
turbine and acts upon a rotor whilst travel 
ling through the turbine in a direction sub 
stantially parallel to the axis of rotation of 
the machine, leaving finally by way of a 

10 draught or exhaust tube. - 
The present invention has for its object 

to provide an improved construction of such 
turbines adapted to utilize the head of water 
available to the fullest possible advantage and 

15 with this object in view the invention con 
sists in utilizing stream-lined means as here 
inafter described, for the purpose of direct 
ing the Water in such a manner that its pro 
pulsive effect is concentrated more especial 

20 ly upon those portions of the rotor blades of 
greatest diameter, i. e. the outer portions of 
the blades or those parts furthest from the 
turbine shaft. 

In carrying the invention into practical 
effect, there is provided centrally of the in 
let end of the turbine a boss containing a bear 
ing for the rotor shaft and having a hollow 
waisted substantially part-toroidal external 
surface which co-acts with a corresponding 

30 ly shaped internal surface of the casing 
in diverting the water from its initial inward 
direction of flow to a downward direction of 
flow diverging slightly from the axis of the 
turbine. The bladed rotor is disposed ad 

sing upon these blades is first subjected to the jacent said boss and the water after passing 
between the surface of the boss and the op 
posed part of the casing impinges upon the 
outer parts of said blades, where the turn 
ing moment is greatest. ". . 
The invention will be better understood by 

referring to the accompanying drawing in 
which Figure 1 is a longitudinal section of a 
turbine constructed in accordance with my 
invention. Figure 2 is alike view to Figure 1 
but showing a slight modification in the draft 
tube. - . 

Referring to these drawings it will be seen 
that the casing or stator of the turbine shown 
comprises upper and lower sections a and b, 
the lower section constituting a draft tube, 
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the two sections being adapted to be bolted 
together, the upper section a being formed 
with radial water inlets c gated by adjustable 
vanes d and said upper section having a cap 
e closing its top end. - 

Disposed beneath the cap and centrally. 
Within the upper part of the casing is a de 
pending central fixed hub f which contains a 
bearingg for the rotor shaft h and is shaped 
externally so that its profile has a substan 
tially part-toroidal form, this concavely 
curved profile being coincident at its upper 
end with the upper wall of the water inlet c 
and at its lower end extending in a direction 
slightly divergent to the shaft of the tur 
bine. . . . . . . 
The internal face of the outer wall of sec 

tion a of the turbine casing immediately be 
low the water inlet is curved corresponding 
to the curvature of the hub so that the water 
during its passage between the hub f and 
said outer wall is re-directed and caused to 
acquire a downward direction which is slight 
ly divergent from the axis of the turbine. 
The rotor i of the turbine which in this 

instance is of the propeller blade type is dis 
posed immediately below the hub f and its 
blades i project in a downwardly and out 
wardly sloping direction across the annular 
water channel of the turbine at about the 
point of juncture of the upper and lower 
sections a and b of the casing where the di 
ameter is somewhat enlarged. 
As may be seen the water before imping 

guiding influence of the concavely curved 
outer surface of the hub f and the comple 
mentarily curved opposite wall of the casing 
which together direct the water axially and 
outward towards the outer parts of the blades 
j where it will operate with greater leverage 
(upon the shaft h. 
The lower part b of the casing may con 

verge towards the axis and diverge again 
gradually as shown in Figure 1, or its walls 
may be cylindrical as indicated in Figure 2. 
The hub of the rotor i may conveniently be 
of the shape of an inverted cone and a Moody 
spreader or other form of diffuser may be pro 
vided beneath the rotor on the longitudinal 
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axis of the turbine as indicated at k. It will 
be noticed from Figure 1 that the lower end 
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of the inner surface of the outer wall of the 
section a curves downward and outward and 
then straight downward. The same is true 
of the construction shown in Figure 2. In 
Figure 1 the draft tube b extends centrally in 
ward and axially while in Figure 2, the draft 
tube is cylindrical. In both cases, the roots 
of the blades are disposed coincident with 
the lower end of the outer surface of the hub 
f so that the water is discharged away from 
the roots of the blades i and outward toward 
the extremities of the blades i. In my in 
vention no outer bands are used engaged 
with the extremities of the blades, but the 
flow is guided entirely by the curve in the 
stator or Outer casing wall only. In order to 
obtain the full value of the weight and head 
of water, it is necessary for the blades to ex 
tend at a downward and outward angle to the 
axis in order to secure the full impingement 
of the flowing water against the surfaces at 
their most effective point. This is secured 

s only by the use of the downwardly divergent 
blades. 
Above and below the horizontal center line 

of the machine, that is, the dotted line ex 
tending between the upper and lower sections 
of the casing in Figure 1, the stator has a re 
titlin Curve, that is, the stator has its inner 
surface extending downwardly and centrally. 
This produces an equal area of flow through 
the usual cavitation space, below the body of 
the propeller, and this reduces the volumetric 
capacity of that space and thus reduces cavi 
tation effects previous to the expansion of the 
lower end of the stator to reduce the velocity. 

It is reiterated that in this turbine, the flow 
of Water is guided not into the narrowest 
spaces between the blades at the roots there 
of, but is guided away from the roots of the 
blades toward the outer ends of the blades 
So that the whole weight and force of the 
stronger stream lines of the flow are directed 
against the outer portions of the blades. It 
I'esults from this that there is no congestion of 
the flow at the center of the rotor. Where 
there is congestion of the flow at the center of 
the rotor, a surge of turbulent water is set 
up which resists the passage of the flow 
through the blades and forms a curtain of 
resistant water at and around the roots of the 
blades just above the same and tends to cre 
ate a vacuum in the space immediately be 
neath the rotor and blades, thus increasing the 
tendency to cavitation below the rotor body. 
Under these circumstances, the only flow 
which does reach the outer ends of the blades 
is that flow which is repelled outwardly by 
the rebutting action of the turbulent barrier 
of . Surging water, churning immediately 
around the inner ends of the blades where 
they join the recess body. Cavitation, as is 
well-known, is the greatest enemy of effi 

1,808,220 
ciency in propeller turbine design and the 
churning of the water at the roots of the 
blades tends to liberate any dissolved gases 
and so intensifies the cavitation effect below 
the rotor body. In my construction, the set 
ting of the blades at a downward angle, al 
lows the flow to follow the lines of least re 
sistance through the blades in the direction of 
the blades and on to the outer ends of the 
blades with, therefore, a minimum result in 
cavitation effect, this desirable result being 
further assisted by the return curve in the 
lower portion of the stator or casing which 
reduces the volumetric capacity of the usual 
cavitation Space and at the same time main 
tains an equal area of flow through the region 
of that space before the flow of water is al 
lowed to again expand to reduce its velocity. 

It will be noted that in my construction, 
there is no outer ring or runner for the blades, 
nor are there any guides or like devices em. 
ployed above the blades which would set up 
friction and resistance to the water. 
The turbine may be arranged with its axis 

vertical, inclined or horizontal according to 
requirements, and the water inlets may be 
l'adial or tangential if a whirling motion is 
required or in some cases may be of volute 
form. The rotor which may have blades ad 
justable and/or reversible as to pitch is pref 
serably constructed without any external ring 
or muff. Any desired form of propeller of 
rotor may however be employed. 
I claim- - 

1. In a hydraulic turbine, an outer casing 
having inlets at its upper end, a centrally 
disposed fixed hub carried by the outer cas. 
ing, a rotor shaft extending through the hub 
carrying a rotor disposed beneath the hub, 

- the rotor having a central hub and down to 
Wardly and outwardly extending blades, the 
Outer Surface of the fixed hub and the inner 
surface of the casing defining an annular pas 
Sage within which the blades operate, which 
passage extends inward, downward and out 
ward. 

2. In a hydraulic turbine, an outer casing 
having inlets at its upper end, a centrally 
disposed fixed hub carried by the outer cas. 
ing, a rotor shaft extending through the hub 
carrying a rotor disposed beneath the hub, 
the rotor having a central hub and down 
Wardly and outwardly extending blades, the 
Outer surface of the fixed and rotatable hub 
and the inner surface of the casing defining 
an annular passage within which the blades 
operate, which passage extends inward, 
downward and outward, and then inward to 
a point below the end of the rotatable hub. 

3. In a hydraulic turbine, an outer casing 
having inlets, at its upper end, a centrally 
disposed fixed hub carried by the casing, a 
rotor shaft extending through the hub and 
carrying a rotor disposed beneath the hub, Said rotor having downwardly and out 
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Wardly extending blades and having a down 
wardly tapering hub, the outer surface of the 
fixed hub being curved inward, downward 
and outward and having the upper end of 
this curved surface coincident with the upper 
walls of the inlets, the inner surface of the 
casing being correspondingly curved to de 
fine an annular passage within which the 
blades operate, which passage extends down 
ward and outward and then inward to a 
point below the lower end of the tapering 
portion of the rotatable hub. 

4. In a hydraulic turbine, an outer casing, 
a centrally disposed element and a bladed 

... rotor disposed beyond the centrally disposed 
element, said casing and element being 
formed to produce water guiding surfaces 
having profiles sloping away from the axis of 
the rotor, and discharging the water toward 
the outer ends of the blades, the outer ends 
of the rotor blades being unconnected and . 
extending outward and downward. 

5. In a hydraulic turbine, an outer casing, 
a centrally disposed element and a bladed 
rotor disposed beyond the centrally disposed 
element, Said casing and element being 
formed to produce water guiding surfaces 
having profiles sloping away from the axis 
of the rotor, and discharging the water to 

c ward the outer ends of the blades, the outer 
ends of the rotor blades being unconnected 
and extending outward and downward, the 
lower portion of the rotor casing being ex 
tended inward and downward, the lower end 

S. of the body of the rotor being tapering down 
ward and axially. 

6. In a hydraulic turbine, an outer casing 
having inlets for the Water and an inner sur 
face having a curvature adapted to direct the 
water downwardly and outwardly, a fixed 
central hub carried by the outer casing and 
likewise having a curvature adapted to direct 
the water downwardly and outwardly, a 
shaft extending through the central hub, and 
a rotor of the screw propeller type disposed 
beneath said hub and having blades arranged 
to receive the full force of the water on the 
outer portions where the turning moment is 
most effective. . . . 
In testimony whereof he has affixed his 

signature. 
THOMAS THOMPSON. 


