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Application ?led May 23, 

_T 0 all whom it may concern .' 
Be it known that T, DoNiir BANKI, a citi 

zen of the Republic of Hungary, residing at 
II liozsahegy-utca 6. Budapest, Hungary, 
having invented certain new and useful Im 
provements in ‘Vater Turbines, do hereby 
declare that the following is a full, clear, 
and exact description of the same. 
The subject matter of the present inven 

tion relates to turbines, partially impinged 
externally in a radial direction by the actu 
ating fluid and more particularly of that 
type wherein the ?uid stream issuing within 
the wheel‘ rim, again traverses the rim from 
within outward and leaves the wheel out~ 
wardly. Both the in?ow and the out?ow of 
the ?uid, therefore, take place on the outer 
circumference of the wheel 
The embodiments of my invention are dis 

closed in the following drawings, wherein: 
Figure 1 shows a cross section of the tur~ 

bine taken at right angles to the wheel axis. 
Fig. 2 shows a longitudinal section 

thereof. 
Fig. 3 is a cross section of the device ar 

ranged within an air-tight chamber. 
Figs. 4; and 5 show in cross section further 

embodiments of the invention for directing 
the flow of the ?uid stream. 
F 6 diagrammatically shows the form 

of evolvent like surfaces and the manner in 
which the water impinges the turbine wheel. 
In order to avoid the disadvantages which 

are inherent in the free stream turbine, in 
the turbine forming the subject matter of 
the present invention, I provide that the im 
pact, instead of being caused by a free stream 
is controlled by guide channels, which ‘con 
vey the ?uid to the wheel on evolvent like 
surfaces indicated by the numerals 7, '7 in 
Fig. 1, in such a way that all threads of the 
stream cut the circumference of the wheel at 
almost equal angles. In practical construc 
tion (as diagrammatically represented in 
Fig. 6) the e'volutes are replaced by circular 
arcs 1—2 and 3—4 from the points 5 and 6‘ 
respectively 011 a basic circle 36 of radius 

r=§sin a, where D indicates the diameter 
of the turbine wheel and a, the absolute an 
gle of entrance of the water stream. In Fig. 
6 0a,:160 has been chosen. In said ?gure 
also the separate water threads have been in 
dicated as they might run. As will be seen, 
it is assumed that all water threads cu't‘the 
wheel circumference under‘ an angle 01‘. 1.6 
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degrees. One would, therefore, attempt to 
maintain as large a stream deviation as pos 
sible and thereby to increase the utilization 
of the water energy, to maintain this abso 
lute in?ow angle as small as possible, yet for 
practical reasons one will not do well to go 
below about @1216". FVith this angle and 
under the most favorable circumferential ve 
locity there results the respective inflow 
angle, that is, the external paddle angle ap 
proximating 30°. 
In order to bring‘ it about with these pad 

dles or vanes with an outer angle of the pad 
dles or vanes of approximately 30 degrees 
and an inner angle of the paddles or vanes 
of approximately 90 degrees illustrated 
in Fig. 6), that the outlet channel sections at 
the inner periphery of the wheelrim be com 
pletely ?lled with water without causing 
congestion, the radial length of the wheel. 
rim must be suitably dimensioned. This re 
quirement is attained if the paddles or vanes 
extend through approximately 0.17 of the 
diameter of the wheel, i. e., 0:0.17 D (Figs. 
1 and 6). ‘, 
An embodiment of the turbine, according 

to the invention and according to the above 

mentioned principles, is illustrated in 1 in cross section and in F ig. 2 in longitudi 

nal section. The turbine-wheel. consists of 
two or more circular disks 31 i2) and 
of paddles or vanes (Fig. 1) which are 
arranged in annular series around the cir 
cumference of the wheel and between the 
disks, forming rim divisions 8, 9, .' . . The 
disks 31 are provided with bosses 33 for 
mounting them on the shaft 341:, which re 
volves in bearings 35. If the amount of 
water at disposal is very great then there 
must be employed a wheel or" a very great 
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axial width, which would require a long I 
and therefore very strongly dimensioned 
shaft. In order to avoid this, instead of a 
single very wide wheel there are employed 
two or more smaller wheels side by side, 
each of which has its own shaft (Fig. 2). 
The impact water is conducted from several 
openings 1, 2, 3, . . . by means of'conduct 
ing surfaces 7 under equal angles of all the 
stream threads onto the wheel which by disks 
or rim partitions is divided into- as many 
parts as the number of impact openings 
amount to. The rimdivisions (8,9, . . .) are 
wider than the length of the openings, in 
order to leave between them ‘and theends of 
the mouths su?icient space it the airing. 
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In plants with water turbines of radial in 
and outflow the double passage of the water 
through the turbine brings it about that the 
respective outflow angle is of equal size with 
the respective in?ow angle. The latter 
receives, as above statec, a size not very 
greatly varying from 30°, this, however, lies 
considerably higher than is usually assumed 
in turbines for the outflow angle. The result 
of this is that in turbines of this kind, the ab 
solute outflow velocity of the water under 
similar conditions, is greater than in ordi— 
nary turbines, where this velocity must not 
be greater than is necessary for conducting 
away the water. To utilize this surplus 
speed I arrange the wheel deeper than the 
under water level——0—(Fig. 1), and I place 
in the discharge passage a weir, battle or 
resistance‘ld in order to produce a water 
leap by means of the outflow speed. this 
way the fall between the upper water 

level——b and the under water level—0 increased with the diiference—d-—between 
the water level under the wheel and the un 
der water level—c-. It is known that water 
flowing with a certain speed relatively to 
the deepness of the channel dashing against 
a weir is able to overleap the weir. For 
regulating and abutting of the water swell a 
gate 15 is provided. 

If the turbine should be placed above the 
under water level‘ in a greater height, then 
there is necessary, for avoiding a loss of 
fall which arises in this case, to arrange the 
same in an airtight closed chamber, in which 
the air is sufficiently rarefied to maintain the 
water level under the turbine upon a con 
stant level. This arrangement is shown in 
Fig. 3, in which 22 indicates the air-tight 
chamber made of iron, cement, iron-concrete 
or wood, the shaft of the turbine 21 extend 
ing through the walls of said chamber in 
packings. The water from the upper water 
level 23 enters through a slider 24 which may 
be regulated with gear and rack mechanism 
37.‘ The discharged water ?ows for the pur 
pose of separating the air from the water 
through a horizontal channel 26 and over a 
weir 27 (for the purpose of obtaining a 
water leap) which may be regulated by a 
rack 28 to the vertical exhaust pipe 25. The 
latter acts as an exhausting pipe and pro 
duces in the chamber 22 a suflicient vacuum. 
From there the water flows into the under 
water 29. For preventing the separated 
air from accumulating in the chamber and 
thus pressing down the water level therein, 
iii. the exhaust pipe 25 the sucking pipes 80 
are arranged extending up to the water level. 
By these pipes the excess of air in the cham 
ber 22 will. be sucked away. 
A further improvement in the turbines ac 

cording to the present invention is to be ex 
plained from Figs. 4 and 5. 
In order to avoid a loss of fall the’ impact 
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of the divisionally impacted turbines is ar 
ranged so low that the outflow from the 
wheel takes place as near as possible to the 
lowest point of the wheel. According to the 
present invention in turbines with radial in 
and outflow on the circumference of the 
wheel and free passage through the wheel 
drum, in contradistinction' from this ar 
rangement which is advantageous in ordi 
nary turbines, the middle ‘of the out?ow 
point is to be transferred to a point over the 
lowest point of the wheel. ' 
For explaining and ustifying the new ar 

rangement in I? 11 of the accompanying 
drawing wherein the two arrangements are 
illustrated diagrammatically through the 
middle water threads, A B is the absolute 
water course of the middle thread in the 
case of the outflowing at the lowest point of 
the wheel, and A’ B’ the water-way in ac“ 
cordance with the new arrangement, wherein 
the outflow lies over the lowest point of. the 
wheel by hg, where consequently this fall Ft, 

given as lost. On closer observation it ap— 
pears, however, that of the two arrange 
ments the latter is themore favorable, and, 
in fact, so much the more as the top position 
of the inner out?ow point 1 approaches the 
top position of the outer outflow point 2. 
The best degree of e?icieney is obtained if‘ 
the two out?ow points coincide in one 
horizontal. In order to explain this we must 
lreep in mind that in the two different im— 
pacts the energy is not taken from the water 
in equal portions. . “With a paddle entrance 
angle of 30° on the ?rst passage of the water 
through the wheel rim there is about 78% 
of the available fall made useful and on the 
second passage only about 22% of the fall 
available up to the respective ‘outlet point. 
“Assuming that the transformation of en 

ergy into work in the two impacts takes 
place with equally great efficiency then 
the ‘energy of the turbine in the first arrange 
ment can be expressed with 

mHzOTZS hI-eLOQQH (1) 
designates the hydraulic efliciency' of the 
turbine. ‘ ' 

For the second arrangement, where conse 
quently the outflow points fall into one 
horizontal, the hydraulic efficiency of the 
turbine becomes a, and its output 

mi-izi-nh, (2) 
From the equations (1) and (2) it fol 

lows that the efficiency in the second arrange 
ment is greater than that in the ?rst, that is 
n2>nl if h,<0.78 h,, which is, however, as a 
matter of fact the case since in reality ap 
proximately h,:0.45 7212. 
In Fig. 5 this new arrangement is shown 

for the case where the lower water level lies 
above the lower wheel crown point. In this 
case the new arrangement, as compared with 
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the former, besides the higher ei'liciency of 
lers still the advantage that the out?ow ve 
.locity receives a more favorable direction 
for the production of a water spurt or leap. 
Patent claims: ‘ 

1. An inward-flow water turbine of the 
partially impacted type? comprising a wheel, 
a plurality oil’ paddles or vanes mounted on 
the periphery of said wheel7 a free passage 
through the centre of said wheel traversed 
by the water stream and guide channels con 
veying the water to the wheel, characterized 
by the fact that the walls of ‘said channels 
are formed with involute-like l’acesa whereby 
all threads of the water streai'u will cut the 
circumference of the wheel at substantially 
the same angle. 

2. Am inward-?ow water turbine of the 
partially impacted. type7 comprising a wheel, 
a plurality of paddles or vanes mounted on 
the periphery of said wheel, a free passage 
through the centre or”: said wheel traversed 
by the water stream and guide channels con 
veying the water to the wheel, the walls of 
which are formed with ini'olute like faces, 
characterized by the fact that the paddles or 
vanes extend through approximately 0.17 of 
the diameter of the wheel, the outer ends of 
the paddles or vanes forming an angle of ap 
proximately 30 degrees with the outer ‘pe 
riphery of the wheel rim7 and the inner ends 
of said paddles or vanes extending rectangu 
larly to the inner periphery of the wheel 
rim7 whereby the outlet channel sections at 
the inner periphery of the wheel rim are 
completely ?lled with water without causing 
congestion. 

3. An inward-?ow water turbine as claimed 

in the claim L characterized by the fa 
the channels between the paddles or 
are in the direction oi’ the axis broader 
the length of? the channels conveyingy 
water to the wheel, in‘ order to leave bet see 
the former and the ends of the water conveys 
ing guide channels a sullicient space for ten 
tilation or“ the wheel. 

a. An inward-flow water turbine as 
claimed in the clain'i 1, characterized by the 
fact that the inner outflow point and the 
outer out?ow point of the water coincide in a '' 
substantially horizontal line. 

5. An inward-?ow water turbine as 
claimed in. the claim 1, wherein the inner 
outflow point and the outer out?owpoint- of 
the water coincide in a substantially hori 
zontal lineycharacterized by the fact that 
the water wheel is arranged deeper than the 
unuer water level and a weir or battle is 
placed in the discharge channel in order to 
produce a water spurt or leap. 

6. An inward-flow water turbine 
claimed‘ in the claim 1, wherein the inner out~ 
?ow point and the outer out?ow point of the 
water coincide in a substantially horizontal 
line, in combination with an airtight closed 
chamber for the water wheel, a discharge 
channel below the water wheel. leading to 
an exhaustpipe and a weir or battle in said 
channel to produce a water spurt. 
In witness whereof I have hereunto signed 

my name in the presence of two subscribing 
witnesses. , 

DQNAT BANKI. A 
Witnesses: 

SIGIsMUND YERMANN, 
EUGEN h’losKovrrz. ' 
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