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The present invention relates to impulse turbines and 
more particularly to full admission impulse turbines. 

It is well known that impulse turbines must be arranged 
at a certain free height over the suction water level and 
their economical ?eld of operation is therefore in the 
range of medium to higher heights of fall. Due to these 
relatively high fall heights the control forces are also 
high and in order to regulate them in the well known 
part-admission impulse turbines a number of means have 
been suggested and used. In contra-distinction to the 
impulse turbines having one or several nozzles which 
turbines were nearly always used up to now, the present 
invention relates to a full admission impulse turbine hav 
ing an axially adjustable ?ow control member. 
The distributor, which is used in connection with the 

present invention is well known in the art and consists of 
?xed lateral limiting means, extending from the inlet 
spiral. Guide vanes are rigidly arranged on said limiting 
means and an axially adjustable flow control member is 
provided, which is penetrated by said guide vanes substan 
tially free of clearance. The ?ow control member is 
mounted in the turbine so that together with stationary 
parts of the turbine a closed annular chamber is formed. 
In this type of turbine the dimensions of the distributor 
and therewith of the ?ow control member may not go 
below certain limits in order to achieve favorable cili 
ciency. In comparison to partial admission impulse tur 
bines considerably higher forces act upon the flow control 
member and the problem of optimum adjustment of the 
?ow control member by means of servo motors is still 
more important. 
A primary object of the present invention is to provide 

for optimum regulating conditions in a full admission im 
pulse turbine by sealing the annular chamber between the 
movable ?ow control member and the stationary turbine 
cover and by conducting the operating medium to said = 
annular chamber, which medium is taken from the inlet 
upstream of the entrance to the guide vanes. 
A further object of the invention is to reduce the 

regulating work for the axial displacement of the ?ow 
control member of a full admission impulse turbine to a 
fraction of the value, which would be necessary without 
making use of the teachings of the invention. 
The inlet for the operating medium to the annular 

chamber must be of sufficient cross-section in order to 
maintain the pressure in this annular chamber at a sub 
stantially constant value, even if rapid regulating move 
ments are necessary and in order to prevent small leakage 
losses from influencing the pressure in said annular cham~ 
ber. The operating medium may therefore not be fed to 
the annular chamber along the guide vanes since the open 
ings, which are present are not of sufficient cross-section. 
This is due to the fact that the clearance between the 
guide vanes and the ?ow control member must be a 
minimum under consideration of the possibilities. of 
manufacture and displacementof said ?ow control mem 
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2 
her. Larger clearances or openings would have a disturb 
ing effect upon the ?ow in the distributor, thereby reduc 
ing the e?iciency of the turbine, which would result in 
an uneconomical operation thereof. 
A number of possibilities are present to maintain the 

above mentioned forces within controllable values. 
( 1) The pressure in said annular chamber may be 

chosen within certain values by suitable provision of the 
outlet opening in the range of the inlet upstream of the 
operating medium. 

(2) The characteristics of the regulating forces may' 
be brought to an optimum by corresponding compensa 
tion of the effective surfaces of the flow control member 
subjected to pressure. - 

Further advantages of the arrangement according to 
the invention which are not particularly related to the 
regulating work are as follows: Due to compensation 
the load acting upon the flow control member is smaller 
and therefore the latter may be made of a considerably 
lighter construction which results not only in a direct 
economisation but which reduces also the masses to be 
displaced. Due to the feed of the operating medium 
under operating pressure the compensation of forces is 
adapted automatically to the possibly variable net fall 
height of the machine. 

Finally a preferred embodiment of the present inven 
tion provides a closing force in operating position of the 
?ow control member while in the closed position of the 
flow control member an opening force is present, since 
the operating medium acting upon the flow control mem— 
her is in the median position of equality of forces cor 
responding to a partial opening of the ?ow control mem 
ber. This arrangement provides great advantages with 
respect to safety since upon loss of the control forces 
the machine will automatically take up a condition cor 
responding to an opening of the ?ow control member in 
the vicinity of its position of equality of forces. Racing 
of the turbine is prevented and the flow is not completely 
throttled since the pressure impulse is considerably re 
duced. 

In order that the invention may better be understood 
and put into practice a number of embodiments thereof 
are described by way of example and with reference to 
the accompanying drawings, in which: 

Fig. l is an axial section through a ?rst embodiment 
of a turbine of circular jet according to the invention, 

Fig. 2 is a detail view of Fig. l drawn to an enlarged 
scale, 

Fig. 3 is a modi?cation with respect to Fig. 2, 
Fig. 4 is an axial section through a second embodiment 

of a turbine according to the invention, 
Fig. 5 is a fragmentary plan view of the turbine ac 

cording to Fig. 4, and 
Fig. 6 is an axial section through a further embodiment 

of the turbine according to the invention. 
Fig. 1 shows a full admission impulse turbine. From 

the pressure pipe l the operating medium ?ows into the 
spiral body 2 and from there into the distributor con 
sisting of a ?xed meridian surface 3 limiting the flow 
and having guide vanes 4 rigidly arranged thereon and 
consisting further of an axially displaceable meridian sur 
face 5 which also limits the ?ow and serves as the flow 

'control member. The penetrations between the guide 
vanes 4 and the flow control member 5 are accurately ~ 
?tted and are provided with a minimum of clearance 
which is necessary to permit the axial movement of the 
?ow control member. In the operating condition, the 
necessary vortex is imparted to the through?owing me 
dium by the guide vanes 4 whereupon this medium is 
diverted in axial direction prior to the exit from the dis 
tributor. After exit from the latter, the medium con 
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stitutes a free annular flow 6 which takes up the form of 
a hyperboloid of rotation. The impeller 7 is arranged 
such that its inlet edge is situated in this annular ?ow 6 
and is impacted by the latter on a closed annular sur 
face. The operating medium leaving the impeller ?ows 
outwardly with a mainly axial component of velocity and 
may be led off in any suitable manner. 
A turbine cover or limiting member 8 is seated on the 

spiral body 2 and carries a bearing 9 of the turbine 
shaft 10. Two servo motors 12 are seated on the cover 
8, which motors are connected over the elongated pis 
ton push rod 13 directly with the flow control member 
5 and which control the movements of the latter. Por 
tions of this ?ow control member 5 the spiral body 2 and 
the cover 8 form together an annular chamber 11 which 
is sealed at the smallest effective diameter between the 
movable ?ow control member 5 and the stationary cover 
8. The clearance in the penetrations ‘of the guide vanes 
is of such small order that the flow of medium in the 
clearance space between the channel of the distributor 
and the annular chamber 11 is of negligible magnitude. 
Operating medium is fed to this annular chamber 11 
which medium is taken from a suitable point of the inlet 
pipe upstream of the guide vanes. In the present em 
bodiment two infeeds are possible. 
The numeral 14 indicates a bore in the spiral wall be 

tween the chamber 11 and the spiral 2, while 15 indi 
cates a groove at the circumference of the flow control 
member 5 through which the operating medium may en 
ter the chamber 11. 
may be devised as will be described later on in connec 
tion with the second embodiment. The two possible in 
feeds shown in Fig. l have in common the feature that 
pressure present in the chamber 11 will correspond to 
a pressure in the feed pipe to the distributor. In axial 
section the geometrical con?guration of the two ?ow 
limiting surfaces of the distributor is such that in closed 
position of the distributor, namely, when the movable 
?ow control member 5 is seated on the stationary limit 
ing portion 3, there is a greater width of clearance space 
on larger diameters than the closing diameter between the 
two surfaces 3 and 5, which permits entrance of the op 
erating medium from the spiral body below the flow con 
trol member 5. In such a construction of the turbine 
there are always hydraulic forces acting upon the ?ow 
limiting front face, as well as upon the rear face of the 
flow control member, the resultant of which is computed 
with respect to magnitude and direction as follows (cf. 
also Fig. 2) : 

(a) The pressure forces acting in opening direction 
upon the movable ?ow control member due to the work 
ing medium in the distributor are: 

Ta 

Ti 

In, the above equation are: 

q,’ the speci?c gravity of the operating medium 
1' the radius in consideration 
a'r an in?nitesimal small radius element 
ra the largest radius of the effective surface 
r, the smallest radius of the effective surface 
H the static pressure height of the working medium' 
Vr the velocity present at the radius r 
Him/r, the pressure loss in the distributor between the 

radii rs, and r 
X is a subtraction component for the surface of the guide 

vanes which is non-effective. 

(b) In opening direction is further acting the impulse 
force of the water mass flow diverted at the nozzle outlet 
which is: 

(2) ' 

However, other possibilities of feed ' 

if) 

75 
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In the above equation are: 

v the speci?c gravity of the ‘operating medium 
g the gravity acceleration 
q the through?ow per time unit 

V,,,. the axial component of the velocity Vi at- the 
nozzle outlet. 

This equation is valid in the case where the flow 
through the guide vanes with respect to the axially di 
verting portion of the distributor is directed in a vertical 
plane with respect to the turbine axis. 

(c) In closing direction the force FS is active, owing to 
the pressure H11 acting in the chamber 11 upon the ?ow 
control member 5. This force will be: 

In this equation 7 and ra are de?ned as above, in 
addition are: 

1']; the radius of the inner seal between the ?ow control 
member and the cover 

y the sum of the cross-sectional areas of the openings 
for the guide vanes 

H11 the pressure height present in the chamber 11, which 
in the embodiment shown will substantially correspond 
to the spiral pressure height. , 

On displacement of the flow control member the fric 
tional forces FR and the inertia forces FT oppositely di 
rected with respect to the direction of movement, will 
further be present. 
The following considerations as to the effect of the 

forces are effective under the assumption of constant 
water pressure in the spiral. 

In closed position, the opening force FH according to 
Equation 1 acts upon the flow control member. Since 
no How is present the members 

L2 
23 

and Hvalr will be 0. 
The closure of the distributor shall take placeat the 

nozzle outlet so that the flow control member will be 
under the full water pressure at its ?ow limiting side as 
far as the closing radius r0 (cf. Fig. 2), and the smallest‘ 
effective diameter of the annular 11 shall be smaller than 
the closure diameter of the distributor as indicated inlthe 
depicted embodiment. 
be: 

whereby r0 indicates the closure radius of the distributor. 
The impulse force F_; is not present since Q=O. In’ 

closed position and without movements of the ?ow con-r 
‘=. trol member also the frictional and inertia forces are 

equal 0. The closing force FS will then be 

(3”) 
(In the closing position of the flow control member the 
pressure in the chamber 11 and the remaining clearance 
space of the distributor are equal.) The resulting force 
PRES is then 

PRES is a force acting in closing direction since F.S 
prevails in case the indicated assumptions. It will be 
seen from Equation 4 that the resulting force present 
in the closing position depends only on the ratio» between 
the radii r“ and rD. 
The value of the opening component in the operating 

position of the ?ow control member and thereby during 
the ?ow of water through the distributor is reduced ac 
cording to Equation 1 by Hv and 

If 
2.? 

The force PH will‘ then-simply‘ 
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The in?uence of Hv and X may thereby be neglected, 
since the losses must be very small to achieve a good 
e?‘iciency and since the member X is very small in com 
parison to F3. As a new opening force, however, the 
impulse force R; will now appear. The latter has a rela 
tively small in?uence upon the play of forces owing to 
the design data which are given within certain limits by 
the requirements of the turbine, so that the sum of the 
opening forces will always be smaller during operation 
than in closed condition. Where r0>rD there will result 
in all positions of the ?ow control member a closing 
force, so that the ?ow control member will automatically 
be moved into its closed position upon failing of the 
control forces. _ 

If distributor and annular chamber 11 are so dimen 
sioned-that a closing force will always act upon the 
?ow control member 5, there is the possibility to control 
the movements of this member by servo-motors, which 
are adapted only to control opening movements. The 
maintenance of small clearances in the penetrations is a 
necessity for making use of an annular chamber 11 as 
shown in Fig. l and for the hydraulic compensation of 
the ?ow control member. If the water contains a rela 
tively high amount of sand the narrow cross-sections 
are, however, endangered and may be enlarged, whereby 
the conditions may change to an undesirable state. As 
shown in Fig. 3 more suitable conditions may be provided 
in this respect by separating the guide vanes by covers 
16 or by providing covering cups (not shown), which 
separate these guide vanes from the interior of the an 
nular chamber 11. Thereby a space is formed in the 
?ow control member which is separated from the annu 
lar chamber 11, into which space the guide vanes 4 
project. This measure permits to maintain constant the 
control conditions of the machine, while wear, producing 
enlargement of the guide vane penetrations will still un 
desirably in?uence the e?iciency of the turbine. 

Fig. 4 shows a second embodiment of a turbine mak 
ing use of the teachings according to the invention. 
Those members which conduct the operating medium are 
of the same con?guration as in the ?rst embodiment, 
i. e. the inlet pipe 1, the spiral body 2, the ?ow limiting 
meridional surface 3, the ?ow control member 5, the 
guide vanes 4 and the impeller 7. In this embodiment 
the closure diameter of the distributor is also given by 
the fact that the operating medium ?owing from the 
spiral body in the closed position will impart .a pres 
sure upon the ?ow limiting surface of the control mem 
ber, which pressure is determined by its closure diam 
eter. Similar to the ?rst embodiment an annular cham 
ber 11 is provided, to which operating medium is fed. 
Fig. 4 shows two possible infeeds, the one being to pro 
vide bleed bores 14, connecting the interior of the spiral 
body with the annular chamber 11 and the other con 
sisting of a bleed tube 17, which extends from the spiral 
body into the .annular chamber 11. Such a tube per 
mits to install throttle members therein, if desired. The 
cover 8 carries a tubular extension 18, which contains 
the sealing member 19 between the cover and the ?ow 
control member. Further sealing members 28 may be 
provided between the ?ow control member 5 and the 
interior wall of the spiral body. While sealing of the 
annular chamber 11 towards the cover 8 by means of 
sealing members 19 is an absolute necessity, the addi 
tional provision of sealing means for the annular cham 
ber between the ?ow control member and the interior 
wall of the spiral body provides a substantially complete 
closure of the annular chamber 11 with respect to the 
immediately adjacent spaces. It will thus be possible 
to maintain a pressure in said chamber, which is dif 
ferentfrorn the operating pressure present in the adja 
cent spaces. The annular chamber 11 has no direct con 
trol functions but serves only for a certain compensa 
tion‘ of forces and for maintaining the end position of 
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6 
the ?ow control member 5 upon failing of the control 
forces. The movement of the ?ow control member 
5, i. e. the adjustment to a desired opening for the dis 
tributor is carried out by means of an annular servo 
motor as shown, which is arranged in coaxial relation 
with respect to the turbine shaft 10. The ?ow control 
member 5 is provided with a tubular extension 20, to 
which the servo-piston 21 is directly connected. The 
servo-cylinder is formed ‘by an annular portion 22 of 
the cover 8 and is closed by a supporting tube 23 con 
nected, to the portion 22 and supporting the ‘bearing 
9 of the shaft 10. The control ?uid is fed to the two 
servo-chambers 24 and 25 by means of a control valve 
and over the control pipes 26 and 27. A control mak 
ing use of .such an annular servo-motor contains only 
few movable parts, which may be strongly dimensioned 
and which carry out only very simple control move 
ments. However, the type. of servo-motor used has no 
in?uence upon the functioning of the turbine according 
to the'invention and it is therefore possible to make 
use of any suitable type of servo-motor. 

In the present embodiment, in which the closure di 
ameter 2r0 of the distributor is chosen smaller than the 
diameter 21']; of the sealing member of the annular 

. chamber between ?ow control member 5 and cover por 
tion 18, the hydraulic forces acting upon the ?ow con 
trol member are as follows: 

In the closed position there is again 

(4) 
As will be seen from Equation 4 the resulting force 

in the closed position in the case were rD>r0 will be 
_ come an opening force. 
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In the operating position of the ?ow control member 
and therewith upon through?ow of water through the 
distributor, the magnitude of the opening component 
will be reduced as shown by Equation 1. Therefore 
the in?uence of Hva_,_r and of X may'practi'cally be 
neglected since the losses must be very small to obtain 
a good e?iciency and owing to the fact that the member 
X is very small as compared with FH. Due to the fact 
that the ?ow velocity VI in the distributor Will increase 
up to nearly the velocity of the annular ?ow, FH will 
be considerably smaller in the operating position of the 
?ow control member than in its closing position. How 
ever, the impulse force FJ acting as an opening force, 
will also increase more and more and the closing pres 
sure H11 in the annular chamber will decrease with in 
creasing mass ?ow analogous to the pressure at the bleed 
point in the inlet. Generally however, the closing force 
F5 in the operating position of the flow control mem 
ber will be higher than the sum of the opening forces 
FH and FJ whereby a closing force results. A design 
where forces of the described magnitude will be pres 
ent may be achieved by suitable choice of the sealing 
radius r;,. In the same manner a sealing radius rD 
may be found with which the lowest peaks of control 
load for the ?ow control member will be present or the 
smallest work is necessary to carry out its control func 
tion. This arrangement, in which a closing force re 
sults in the operating position and which has a tendency 
to open in the closed position has further the advantage 
that upon failing of the control pressure for the servo 
motors, the ?ow control member will automatically 
carry out a closing movement, owing to the resulting 
closing force, until this member has reached the posi 
tion of equality of forces. In this position the closing 
force is compensated by the opening component. This 
position of balance may be situated in the vicinity of 
the idling position by corresponding con?guration of the 
effective parts. I 

In the immediately above indicated cases of com 
pensation, the direction of the resultant of the forces 
acting upon the ?ow control member changes and a 
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double action servo-motor must be used for the opera 
tion of this member. If the aboveindicated closing 
tendency is not used, the diameter of the sealing mem 
ber 19 might be made so large that an opening force 
were always present, thus necessitating only a servo-mo 
tor acting in closing direction. 
The annular chamber 11, as described in the ?rst and 

second embodiment and as shown in Figs. 1 and 4 is 
according to the invention put under pressure by feeding‘ 
operating medium thereto. While the point of feed of 
the pressure water into the annular chamber has practi 
cally no importance, the bleed point where the pressure 
medium is taken from the inlet in the operating medium 
is of higher importance. The pressure present in the 
annular chamber 11 and thus the closing force acting upon 
the ?ow control member 5 depend on the location of this 
bleed point. In the choice of this bleed point and of 
the type of feed conduit to the annular chamber 11 there 
are a great number of possibilities, which may be decided 
independent of the design ofrthe machine otherwise 
chosen. In Fig. 7 1 the already described modi?cation 
consists of a bore 14 and grooves 15 respectively, and 
in Fig. 4 the modi?cation has a pipe 137 as shown. Fig. 
5 shows a plan view of a turbine with a fragmentary view 
of the inlet and it will beseen that the water may be 
taken from a number of different bleed points and con-~ 
ducted into the cover of the bleed tube .17 which extends 
from the spiral body into the cover. A pipe 31 leads 
from a point between the closing valve 35 and the spiral 
body into the cover. 32Iindicates a pipe, which draws 
o? the pressure water upstream ofthe closing valve and 
conducts this water . to the annular chamber. In all 
these feed pipes closing valves (not shown) may be ar 
ranged, as desired. Bleeding-off the pressure water up 
stream of the closing valve 35 has the advantage that the 
?ow control member 5 is under the load of a closing force 
also if this valve is closed. This would not be possible 
in the other arrangements shown. . 

Fig. 6 shows an embodiment of a full admission impulse 
turbine according to the invention having additional 
detail modi?cations. The operating water ?ows from an 
inlet not shown through the spiral body 2 to the distribu 
tor, the stationary limiting surfaces 3 of which carry the 
rigidly arranged guide vanes 4; the axially displaceable 
lateral limiting surface which'is formed by the ?ow con 
trol member 5 is penetrated by the guided vanes substan 
tially without clearance. The guide vanes impart a vor 
tex How to the water which is maintained also between the 
nozzle members one of which is indicated by numeral 45. 
Due to the vortex ?ow, an annular ?ow having the form 
of a rotation-hyperboloid is formed after exit from the 
nozzle. The inlet edges of the blades of the impeller 
wheel 7 are situated in the annular ?ow betwen the nozzle 
outlet and the apex of the annular ?ow. 
Au annular chamber 11 is formed by the how control 

member '5, a bore in the spiral body 2, the cover 8 and 
its extension 18, which chamber is connected with the 
interior of the spiral body over a bleed pipe 17, so that 
the annular chamber will be ?lled with operating medium 
of operating pressure. For the feed of the operating 
medium into the annular chamber any other form of 
execution shown in the previously described embodiments 
may be chosen. The annular chamber 11 is sealed on 
its smallest effective diameter between the ?ow control 
member 5 and the extension 18 of the cover 8 by means 
of a sealing member 19. The diameter of this sealing 
member determines the effective surface of the flow con 
trol member which is under the pressure of the operating 
medium in the annular chamber, and consequently the 
closing force acting upon the ?ow control member. The 
present embodiment is designed for one of the two cases 
indicated in the above described embodiments, Sealing 
members 28' may be provided between the bore of the 
spiral body and the ?ow control member. The sealing 
members are, however, only necessary in the case where 

10 

15 

50 

60 

70 

75 

8 
the pressure in the annular chamber 11 is different from 
the pressure in the spiral body. Between the annular 
chamber 11 and the guide vanes passages a pressure dif 
ference will be present in the operating condition since 
the pressure in the guide vane passages is lower than in 
the spiral body by the value of the dynamic pressure. 
It is possible that the narrow clearances of the originally 
play-free penetrations will be enlarged by wear in the 
course of time, so that a pressure compensation would 
be possible through these clearances. In order to prevent 
this undesirable elfect sealing members 29 may be pro 
vided at the ?ow control body 5 in the annular chamber 
11 which ensure a tight sealing action between the flow 
control member and the guide vanes as shown. It would 
also be possible to seal the annular chamber 11 with re 
spect to the guide vane passages by means of a cover 
16 as shown in Fig. 3. This cover would then have to 
be provided with bores and sealing members for the 
penetrating bolts 36 which are shown in Fig. 6. These 
bolts 36 which in the present embodiment are placed 
under tension extend to the guide vanes 4. By their 
arrangement in the guide vanes 4 the bolts, which 
strengthen the construction, do not disturb the ?ow and 
are situated at a very suitable point with respect to 
strength considerations. Thus they permit a considerable 
reduction of the stiffening elements for the spiral body. 
The shaft is journalled in the bearings 37 and 38. The 

bearing 37 is seated on the extension 18 of the turbine 
cover and takes up radial as well as axial loads. The 
bearing 38 is arranged below the impeller in the present 
embodiment and serves only for radial guidance. This 
latter bearing, is supported at the spiral body by means 
of supporting arms 39. The bearing 38.could also be 
replaced by a collar bearing above the impeller and by 
overhanging arrangement of the impeller as shown in 
the Figs. 1 and 4. 

Tests have shown that in order to obtain good How 
e?iciency the annular ?ow 6 must be ventilated on its 
inside and on its outside. In the present embodiment 
the outer. ventilation is achieved by a tapered shield 40, 
i. e. an annularslit 41 between the shield 40 and the 
spiral body 2. Feeding of the necessary amount of air 
for the inner ventilation takes place along the shaft and 
through the bore 42. The shield 40 may be formed as 
a portion of the outlet casing. 
The nozzle e?iciency depends to a high measure on 

the surface condition of the nozzle ?anks. Owing to the 
fact that duringyoperation a certain wear of this por 
tion must be-taken into consideration, removable nozzle 
inserts may be provided on the impeller side, which may 
be readily and. rapidly replaced. Since further the con 
?guration of'these nozzle inserts may in?uence the ?ow 
angle it is also possible to adjust the turbine to a changed 
fall height by provision of corresponding nozzle inserts. 

Control of the turbine shown in Fig. 6 is eifected over 
three servo-motors 12 seated on the turbine cover which 
motors are :operated by a governor not shown. The 
servo-pistons 44 are connected with the flow control mem 
ber over thrust rods 13. These servo-motors may be 
disassembled for purposes of maintenance without dis 
assembling the turbine, which mainly faciltiates replace 
ment of the sealing members 46 and 47. The flow con 
trol member is guided by means of its guide tube 20 in 
the tubular portion 18 of the cover. The length of this 
bearing surface is made such that upon one-sided appli 
cation of load (such as owing to foreign matter entering 
the distributor channel) no jamming will take place. 
The force of the servo-motor could also be transmitted 
to the flow control member by means of the tube 20, 
omitting the sealing member 47. In this case an annular 
servo-motor as shown in Fig. 4 would be suitable. 

I claim: 
1. A full admission impulse turbine, comprising a spiral 

casing for the operating medium and having a ?xed 
meridian surface, guide vanes rigidly mounted upon said 
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surface for imparting a vortex ?ow to said operating me 
dium, a movable ?ow control member penetrated by said 
guide vanes substantially without clearance, said meridian 
surface, said guide vanes and said ?ow control member 
constituting a distributor channel of adjustable cross sec 
tion for the passage of the operating medium, a turbine 
shaft, said ?ow control member enclosing said turbine 
shaft, an impeller carried by said shaft and having inlet 
edges impacted by the operating medium leaving said 
distributor channel, a cover connected with said casing, 
said ?ow control member and said casing and said cover 
enclosing an annular chamber of variable volume, inner 
sealing means between said flow control member and 
said cover, servo-motor means controlling the move 
ment of said ?ow control member, a bleed opening in 
said casing upstream of said guide vanes, and means op 
eratively connecting said bleed opening with said annu 
lar chamber to provide pressure in said annular chamber 
channel corresponding to pressure in front of said dis 
tributor channel. 

2. A turbine in accordance with claim 1, wherein the 
closing radius r0 at the exit of said distributor channel is 
greater than the radius 2']; of the inner sealing means be 
tween said ?ow control member and said cover to pro 
vide a closing force in all positions of the ?ow control 
member. 

3. A full admission impulse turbine as claimed in 
claim 1, wherein said annular chamber between the 
movable flow control member and said stationary limiting 
member is formed by portions of said spiral casing, said 
stationary limiting member and said movable ?ow con 
trol member and wherein additional sealing means are 
provided between said ?ow control member and the cen 
tral bore of said spiral casing in order to maintain a 
higher medium pressure in the annular chamber than 
in the spiral casing. 

4. A full admission impulse turbine as claimed in 
claim 1, wherein a chamber is provided in said ?ow con 
trol member sealed with respect to said annular chamber 
and serving to receive said guide vanes penetrating into 
said flow control member in order to maintain constant 
the pressure in the annular chamber acting upon said 
?ow control member despite an increase of clearance in 
the penetrations due to wear. 

5. A full admission impulse turbine as claimed in claim 
1, wherein the operating medium fed to said annular 
chamber is bled of from said inlet upstream of a closing 
valve intermediate said inlet and said spiral casing in 
order to maintain a pressure in the annular chamber also 
in the closed position of the closing valve. 

6. A full admission impulse turbine as claimed in claim 
1, wherein said operating medium is fed to said annular 
chamber from the spiral casing by a groove between 
said ?ow control member and the central bore of said 
spiral casing. 

7. A full admission impulse turbine as claimed in 
claim 1, wherein said operating medium is fed to the annu 
lar. chamber from said spiral casing by a bore in the 
wall of said spiral casing. 
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8. A full admission impulse turbine, comprising a 

spiral casing for the operating medium and having a 
?xed meridian surface, guide vanes rigidly mounted 
upon said surface for imparting a vortex flow to said 
operating medium, a movable ?ow control member pene 
trated by said guide vanes substantially without clearance, 
opposed nozzle members adjacent to said meridian sur 
face and said ?ow control member, respectively, said 
meridian surface, said guide vanes, said ?ow control 
member and said nozzle members constituting a distribu 
tor channel of adjustable cross section for the passage 
of the operating medium, a turbine shaft, said ?ow con 
trol member enclosing said turbine shaft, an impeller 
carried by said shaft and having inlet edges impacted by 
the operating medium leaving said distributor channel, 
a cover connected with said casing, said ?ow control 
member and said casing and said cover enclosing an 
annular chamber of variable volume, said cover having 
an inner extension enclosing a portion of said ?ow con 
trol member, a sealing member between said portion of 
the ?ow control member and said inner extension of the 
cover, at least one servo-motor having a casing mounted 
upon said cover, a piston within said casing and a thrust 
rod connected with said piston and engaging said ?ow 
control member, said casing having a bleed opening 
formed therein and located upstream of said guide vanes, 
and a bleed pipe connecting said bleed opening with said 
chamber to provide pressure in said annular chamber 
corresponding to pressure in front of said distributor 
channel. 

9. A turbine in accordance with claim 8, comprising 
sealing means between said spiral casing and said flow 
control member, and sealing means between said flow 
control member and said guide vanes. 

10. A turbine in accordance with claim 8, comprising 
penetrating bolts extending through said annular cham— 
her and at least some of said guide vanes and connected 
to said casing and said cover. 

11. A turbine in accordance with claim 8, comprising 
a tapered shield having an outer edge connected to said 
casing and an inner edge extending close to the exit of 
said distributor channel and to the inlet edges of said 
impeller, an annular ventilating slit being formed between 
said inner edge and said casing. 
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