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UNITED STATES PATENT OFFICE. 
JAN PROCINIER, OF PABIANICE, RUSSIA. 

STEAMI-TURBINE. 

968,262. Specification of Letters Patent, Patented Aug. 23, 1910. 
Application filed August 19, 1909. Serial No. 513,649. . 

To all whom it may concern: 
Be it known that I, JAN PROCNER, a sub 

ject of the Czar of Russia, and residing at 
Pabianice, in the Empire of Russia, have 
invented certain new and useful Improve 
ments Relating to Steam Counter-Pressure 
Turbines, of which the following is a speci fication. 
Steam turbines are already known in 

which the steam after it has yielded up its 
work in the turbine which it leaves with a 
certain pressure is utilized for other work 
shop purposes. In turbines of this kind 
the steam consumption, that is to say, the 
quantity of steam passing through the tur 
bine per unit of power and time is constant 
so that the manufacturing needs must under 
all circumstances be adapted to this quan 
tity of steam which leaves the turbine. 
There are very few manufactures, however 
in which the demand for steam can be main 
tained completely in agreement with the 
steam consumption of the reaction turbine. 
In view of this defect what are termed "tap 
ping' turbines have been proposed from 
which the steam can be taken for heating 
purposes but only at a pressure of from two 
to three atmospheres while the remainder 
of the steam passes into the low pressure 
stage and from this into the condenser. 
The present invention goes a step further 

as it allows the constant steam pressure nec 
essary for the manufacturing purposes to 
pass from the turbine, high-pressure steam. 
being supplied to the turbine So that the tur bine while performing work produces a re 
duction of the steam pressure to the pres 
sure required for the manufacturing pur 
poses in such a manner that from 50 to 60% 
of the initial pressure is utilized for the 
production of power. Thereupon the same 
steam with the residue of its pressure, that 
is to say at a pressure of 7 to 5 atmospheres, 
is again utilized for manufacturing pur 
poses and in this manner the motive power 
for the manufacture is obtained practically 
free of cost. 
In accordance with the present invention 

the turbine may rotate at a constant speed 
the output may be either variable or con 
stant, the reaction constant and the quantity 
of steam passing through it variable, but 
this is not dependent upon the output of the 
turbine but upon the quantity of steam util 

ized in the second application. This object 
is attained by a development of the steam 
turbine described in the specification of my 
co-pending application Serial Number 
498,857 dated May 28th, 1909. This prin 
cipal application relates to a multi-pressure 
stage radial turbine in which for the pur 
pose of modifying the operation of the tur 
bine it is possible to increase or reduce the 
number of the operative pressure stages or 
the number of the nozzle pipes operative in 
each pressure stage or to modify both to 
gether. With this object a number of ra 
dially arranged nozzle-pipes are provided in 
each pressure stage, these pipes being pro 
vided with nozzles on their ends opening 
radially inward relatively to the vane rim. 
of the rotor while, upon their outer ends 
opening toward a steam Supply chamberlo 
cated concentrically to the turbine chamber, 
they are provided with admission valves. 
The admission valves of the nozzles pipes of 
the various normally operating pressure 
stages being located in the same radial plane 
are always controlled simultaneously and in 
the same sense so that the regulation is ef 
fected simultaneously in all the pressure 
stages. 
By the provision of an exhaust chamber 

behind the last pressure stage the turbine 
may be constituted as a counter-pressure 
turbine and in accordance with the present 
invention is rendered suitable for the pur 
pose in view owing to the fact that it is pro 
vided on the one hand with a governor for 
controlling the nozzles and on the other 
hand with an appropriate automatic tur 
bine-chamber control, both regulating means 
being operative simultaneously. e noz 
zle control is actuated in the known manner 
indirectly by means of oil under pressure 
from a centrifugal spring governor, while 
the automatic turbine chamber control is 
acted upon by the reaction of the turbine in 
such a manner that it renders the turbine 
chambers operative and inoperative auto 
matically by means of oil likewise under 
pressure. The double regulation acts in 
such a manner that the reaction and the 
quantity of steam passing through the tur 
bine are not dependent upon the output of 
the turbine but upon the quantity of steam 
utilized in the second application. 
The invention is illustrated by Way of 
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sure stage I through the socket 29 into the 
casing P and as the slots in the cylinder P. 
and slide valve R register, it is able to pass 
through the socket 30 into the steam supply 
chamber of pressure stage II. If the valve 
P R is closed however the valve T, U' is 
open and the steam flowing through the 
socket 29 is able to pass through the slots 
in the valve T, U' to the socket 31 through 
which it is conducted to the exhaust cham 
ber. The double valves B and C are auto 
matically operated in a similar manner. 
The single valve C* consists only of the 
lower casing P with slide valve P, R and 
the upper casing W with piston V and 

Normally it is closed under spring 
pressure and is operated simultaneously 
with the double valve C. It is opened as 
soon as R, P in the valve C is opened. 
In conjunction with this turbine the auto 

matically acting turbine-chamber control 
illustrated in Fig. 3 is used. A spring con 
trolled piston f is arranged in a casing e 
and upon the under side of this piston a 
counter pressure of from 5 to 7 atmospheres 
(equal to about 50% of the initial pressure) 
prevailing in the exhaust chamber K acts. 
This counter pressure steam is discharged 
through a socket g to which the control is 
fitted by means of the Socket g (Fig. 3). 
This casinge communicates with a pressure 
gage through another tubular Socket h. 
The piston rod i carries at its lower end a 
balanced oil piston k which simultaneously 
serves as a cataract. In the lower part of 
the casing l receiving the piston k a number 
of tubular sockets A' B' C' are arranged 
which correspond to the number of the pres 
sure stages normally out of operation, the 
socket A serving for rendering pressure 
stage II operative and inoperative by acting 
upon the oil piston of the double valve A 
of the socket B for influencing pressure 
stage III through the double valve B and 
the socket C for rendering pressure stage 
IV operative and inoperative by means of 
the double valve C and the single valve C. 
Oil under pressure is supplied from the oil 
pump through a socket p to the lower part 
of the casing l underneath the piston k. 
Another socket r is provided above the 
socket C and oil under pressure is supplied 
through it to act upon the live steam valve 
L arranged on the exhaust chamber K. 
The operation of this turbine in conjunct 

tion with the regulating nozzle control and 
the automatic turbine chamber control is as 
follows. When the slide valve R in the 
double valve A is closed and the slide valve 
T open (Fig. 4) the steam flows through the 
socket 7 with its full initial pressure into the 
steam supply chamber 4 and thence into the 
nozzle arms 8 corresponding to the number 
of the open nozzle pipes a, b, c, d, acts upon 
the rotor of pressure stage I whereupon the 

8 

waste steam flows with approximately half 
the initial pressure through the pipe D, 
valve A and pipe E into the exhaust cham 
ber K and thence into the manufacturing 
installation. When the reaction in the ex- 70 
haust chamber Kincreases less steam is used 
temporarily in the manufacturing installa 
tion and consequently the turbine must allow 
less steam to pass. Owing to this increase 
of pressure in the exhaust chamber. Kwhich 
is connected by a pipe and socket g (Fig. 3) 
with the casing e, the piston f rises and by 
means of the piston k covers the opening A 
through which oil under pressure proceeds 
toward the cylinder of the double valve A { 
(Fig. 4) and passes beneath the piston V 
through the socket X. Consequently the 
piston V rises the valve R opens while the 
valve T simultaneously closes; the steam is 
therefore no longer able to pass through the 
Socket 31 into the exhaust chamber but must 
pass through the socket 30 into the steam 
distributing chamber 4 of pressure stage II 
and thence through an equal number of noz 
zle tubes to those in pressure stage I, act 
upon the rotor of pressure stage II. The 
speed of rotation of the turbine then in 
creases because with the given output the 
operative surface afforded to the steam has 
become larger, that is to say because the out 
put in question is distributed over two tur 
bine wheels. The increased speed of rota 
tion causes the governor (Fig. 6) to move 
the piston 27 upward owing to the action of 
the oil under pressure thereby freeing the 
tubular socket a for the discharge of oil 
under pressure. This oil under pressure 
proceeds to the connection 23 in all four 
valves a (Fig. 5) lifts the piston 19 and 
locks the slide valve 16, 17 in all the valves 
a. The quantity of steam flowing through 
the turbine has therefore become reduced 
without altering the output, the reaction and 
the number of revolutions, as after obturat 
ing one or more nozzles the latter becomes 
reéstablished at the normal. The waste 
Steam then passes from pressure stage II 
through the pipe F, double valve B and pipe 
G into the exhaust chamber K. Similarly by 
appropriately acting upon the valves B, C, 
C° the steam is conducted if necessary to the 
pressure stages III and IV and only then 
to the exhaust chamber K. 
When the steam piston f and the oil pis 

ton. ; (Fig. 3) move upward from their 
lowest position under the influence of the 
counter pressure acting upon the piston f 
the conduit A is freed for the oil under 
pressure flowing through the tubular socket 
p, so that oil is able to flow from this con 
duit for actuating the double valve A in 
such a manner that the valve T is closed 
and the valve R is opened. Upon the fur 
ther rise of the piston k owing to the free 
ing of the conduit B (Fig. 3) the upper 130 
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lower valve opened. This is effected 
through the pipe C for acting upon the 
double valve C and the single valve C°. 
With this means and in dependence upon 
the counter pressure acting upon the steam 
piston for upon the steam consumption re 
quired for the time being in the manufac 
turing installation, the number of vane 
wheels or pressure stages operative for the 
time being can be automatically increased or 
decreased because in proportion as the coun 
ter pressure increases, and the piston f is 
consequently lifted owing to the exposure of 
the passages A B C, the number of the 
pressure stages is increased in the same pro 
portion, and when the counter pressure falls 
is correspondingly reduced; in this connec 
tion it must be remembered that when the 
counter pressure falls that is to say the con 
sumption of steam increases in the manu 
facturing installation the turbine must use 
more steam and consequently pressure stages 
must be cut out while when the counter pres 
sure rises which is equivalent to a diminu 
tion of the consumption of steam in the 
manufacturing installation the turbine must 
use less steam, which result is attained by rendering additional pressure stages opera 
tive. Simultaneously with the increase of 
the number of pressure stages the number 
of operative nozzles must be automatically 
reduced and vice versa when the number of 
operative pressure stages is reduced, the 
number of the operative nozzles must be 
automatically increased. The quantity of 
steam flowing through the turbine therefore 
depends directly upon the number of the 
nozzles operative for the time being. If, how 
ever, merely the number of nozzles were to 
be influenced by the counter pressure upon 
reducing the number of operative nozzles 
the output of the turbine would also be re 
duced, which is not the object aimed at in 
the present turbine. If the counter pres 
sure should fall still farther after the pres 
sure stages IV, III, II have been cut out 
that is to say if the consumption of steam in 
the factory installation should still further 
exceed the average maximum, the oil pis 
ton k exposes the tubular connection r (Fig. 

- 3) of the automatic control and oil under 
pressure acts on the live steam valve L. 
shown in Fig. 1 which has been normally 
held closed by a spring. Under the in 
fluence of oil under pressure the valve is 
opened however so that live steam enters the 
exhaust chamber until the steam consump 
tion of the manufacturing installation bal 
ances the steam passing through the turbine. 
If the counter pressure in the exhaust cham 
ber should exceed the maximum provided 
for and the consumption of steam in the 
installation consequently fall below the pre 
determined minimum when it is no longer 
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possible to render more turbine chambers 
operative the Safety valve M located on the 
exhaust chamber opens and permits of the 
discharge of steam which may be utilized 
for preliminarily heating the boiler feed 
Water. 
From the foregoing it will be understood 

that the object aimed at is attained in every 
respect by means of the device described 
above, and a source of power provided for 
the manufacturing installation in question 
the work furnished by which is absolutely 
free of cost as the whole of the steam pass 
ing through the turbine is utilized in the 
manufacturing installation. 

70 

75 

80 
At the lower part the turbine chambers, e. 

the steam distributing chambers and the ex 
haust chamber K may be provided with 
tubular Sockets r, s, i, u, v, u), a, y for the 
connection of steam traps. 
What I claim and desire to secure by Let 

ters Patent is: 
1. The combination, with a steam turbine 

having a plurality of pressure stages, each 
pressure stage having one or more admis 
sion valves, of an exhaust chamber, adjust 
able means for connecting each pressure 
stage with, and disconnecting the same from 
the next lower pressure stage and said ex 
haust chamber, and controlling means in 
open relation with said exhaust chamber 
and connected with said adjustable means 
for rendering said pressure stages operative 
and inoperative in dependence on the coun 
ter pressure in said exhaust chamber. 

2. The combination, with a steam turbine 
having a plurality of pressure stages, each 
pressure stage having One or more admission 
valves, of an exhaust chamber, adjustable 
means for connecting each pressure stage 
with, and disconnecting the same from the 
next lower pressure stage and said exhaust 
chamber, and automatic controlling means 
in open relation with said exhaust chamber 
and connected with said adjustable means 
for rendering said pressure stages operative 
and inoperative in dependence on the coun 
ter pressure in said exhaust chamber. 

3. The combination, with a steam turbine having a plurality of pressure stages, each 
pressure stage having one or more admission 
valves, of an exhaust chamber, double valves 
and pipes substantially as shown, connected 
with the latter for bringing each pressure 
stage into open relation with, and discon 
necting the same from the next lower pres 
Sure stage and said exhaust chamber, spring 
pressed means for operating said double 
valves, and automatic controlling means 
comprising a casing having two chambers, 
One chamber containing a spring-pressed 
piston and being in open relation with said 
exhaust chamber, the second chamber hav 
ing an oil inlet and a plurality of outlets in 
open relation with said means for operating 
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said double valves, and a piston in the latter. 
chamber connected with the former piston 
for closing and opening said outlets. 

4. The combination, with a steam turbine 
having a plurality of pressure stages, each 
pressure stage having one or more admission 
valves, of an exhaust chamber, double valves 
and pipes, substantially as shown, connected 
with the latter for bringing each pressure 
stage into open relation with and discon 
necting the same from the next lower pres 
Sure stage and said exhaust chamber, spring 
pressed means for operating said double 
valves; automatic controlling means com 
prising a casing having two chambers, one 
chamber containing a spring-pressed piston 
and being in open relation with said ex 
haust chamber, the second chamber having 

5 

an oil inlet and a plurality of outlets in open 
relation with said means for operating said 
double valves, and a piston in the latter 
chamber connected with the former piston 
for closing and opening said outlets, a live 
steam valve on said exhaust chamber, and 
means for operating the latter valve, said 
second chamber having another outlet in 
open relation with the latter means, for the purpose specified. 
In testimony, that I claim the foregoing 

as my invention, I have signed my name in 
presence of two subscribing witnesses. 

. JAN PROCNER. 
Witnesses: 

WLADYSDAw KRAJEwsIKI, 
CYRILL FREDWICK. 
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