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To all chon it may concern; 
Be it known that I, OTTo BANNER, a sub 

ject of the German Emperor, residing at 
Easton, in the county of Northampton and 
State of Pennsylvania, have invented a cer 
tain new and useful Improvement in Gov 
erning Mechanism for Steam-Turbines, 
(Case A) of which the following is a speci 
fication. 
This invention relates to fluid operated 

turbines and more particularly to turbines 
and regulating mechanism therefor adapted 
to operate efficiently under load conditions 
above or below the normal. 
The object of this invention is to provide 

: a turbine which will be simple in construc 
tion and which will operate efficiently 
through a large range of loads. 
A further object is to provide a regulating 

mechanism for turbines of this class which 
will be positive and powerful in its opera 
tion without undue complication, such regu 
lating mechanism being suitable for any 
turbine wherein it is desired to admit the 
operating fluid successively to separate noz 
zles or groups of nozzles. 
With these objects in view, a turbine and 

regulating mechanism has been devised, a 
practical embodiment of which is shown in 
the accompanying drawings, in which, 

Figure 1 shows a longitudinal section of 
the machine, Fig. 2 shows an end elevation, 
partly broken away to show partial sections 
on the lines 2-2 and 2-2 of Fig. 1, Fig. 
3 shows a transverse section on the line 3-3 
through the regulating means on a larger 
scale, and Fig. 4 is a detail showing the con 
struction of the pilot valve operating levers. 
The turbine, as shown, comprises a casing 

1 in one end of which is placed a high pres 
sure wheel 2 the discharge of which passes 
through a series of low pressure stages con 
prising diaphragms 3, 4, 5 and 6 and low 
pressure wheels 7, 8, 9 and 10. The dis 
charge of the high pressure wheel 2 passes 
through the low pressure stages in series, 
the diaphragms 3, 4 and 5 being provided 
with nozzle passages 11, 12, and 13 which 
extend preferably around the whole periph 
ery of the diaphragms giving full injection 
to the low pressure wheels 7, 8 and 9. In 
the diaphragm 6 the nozzles 14, which re 
ceive the discharge from the preceding stage, 
only extend partly around the periphery of 
the diaphragm, the remaining portion of 

the diaphragm on its inlet side being covered 
by a steam chamber 15 from which a sepa 
rate set of nozzles 16 which may or may not 
be of the same angle and expansion as the 
nozzles 14, lead through the diaphragm 6 
and discharge against the blades of the 
Wheel 10. This steam chamber 15 may be 
in One or more divisions and is here shown 
as divided into two parts 17 and 18, to which 
steam is furnished from the discharge of the 
high pressure wheel 2 through conduits 19 
and 20 by means of valve mechanism, fur 
ther to be described. 
Steam is admitted to the high pressure 

wheel through one or more groups of ex 
pansion nozzles, here shown as consisting of 
four groups. 21, 22, 23 and 24, which receive 
high pressure steam from a boiler or other 
Source of Supply, (not shown), by means of 
the inlet pipe 25. The admission of steam 
to the various groups of high pressure noz 
zles and the sections of the low pressure 
steam chamber feeding the nozzles 16, is 
effected in the following manner: Mounted 
on the end of the turbine casing is a valve : 
chest 26 which is divided into a high pres 
sure steam chest 27 into , which the high 
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pressure inlet pipe 25 opens and a low pres . 
sure steam chest 28 which is supplied with 
low pressure steam from the discharge of 
the high pressure wheel by means of a con 
duit 29 leading from the casing of the tur 
bine. In the lower wall of the steam chest 

85 

27 are inlet openings 30, 31, 32 and 33 for 
admitting steam separately and respectively 
to the nozzle groups 21, 22, 23 and 24, while 
in the lower wall of the low pressure steam 
chest 28 are inlet openings 34 and 35 for 
admitting low pressure steam separately to 
by-pass conduits 19 and 20. These inlet 
passages are controlled independently by 
valves 36, 37, 38, 39, 40 and 41 which have 
stems attached to motor pistons 42, 43, 44, 
45, 46 and 47 which are of similar construc 
tion and adapted to have a limited move 
ment in a series of cylinders formed in a 
cylinder casing 48 on top of the valve chest 
26. These pistons are operated by the pres 
sure of fluid such as oil, the admission and 
discharge of which is controlled in the fol 
lowing manner, it being necessary to de 
scribe only, in detail, piston 47 as the others 
are entirely similar. Oil or other fluid un 
der pressure is admitted to a port 49 in the 
side of the cylinder by means of a pipe 50 
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from a source, not shown. The port 49 is governor' 69, here shown as geared to the 
in communication with a bore 51 which ex 
tends axially from one end of the piston to 
the other, by means of a passage 52 which 
is always in communication with the port 
49 no matter what position the piston is in. 
Above the passage 52 is an annular chamber 

O 

20 

53 of larger diameter than the bore 51 from 
which a passage 54 leads to the bottom of 
the cylinder. The upper end of the bore 
51 is in communication with the open upper 
end of the cylinder by means of ports 55. 
Sliding in the bore 51 is a pilot valve 56 
which has an operating stem 5 which pro 
jects from the upper end of the cylinder 
and two heads or controlling portions, an 
upper head 58 which controls the admis 
sion and discharge of the oil from the lower 
part of the cylinder and a lower head 59 
which serves as a guide, and also, to pre vent oil from passing through the open 
lower end of the bore 51 to the lower end 
of the cylinder. Movement of the pilot 
valve upwardly admits oil through the pas 
sage 52 to the lower end of the cylinder 
through the passage 54 forcing the piston 
upwardly while downward movement of the 
pilot valve allows the passage 54 to be put 
into communication with the upper end of 
the bore 51 and permits the oil in the lower 

is part of the cylinder to escape into the upper 
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casing permitting a spring 60, which presses 
against the top of the piston 47 to move it 
downwardly. The oil escaping from the top 
of the cylinders flows to the botton of the 
casing and escapes by an outlet tube, (no 
shown). The ilot valve 56 and the inlet, and exhaust poris of the piston 47 are SO 
arranged however that the pilot valve can 
move considerably farther either up or 
down, than the pision 47 without having 
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any further effect 9 
the cylinder. . . . 
As stated before, the pistons 42, 48, 44, 

tion and operation to the piston T, as are 
also the pilot valves 61, 62,63, 64 and 65 
which control them. In order that these 
pistons and their valves may not operate 
simultaneously however, the pilot valves are 
connected each in a different mannel' to the 
operating mechanism as will now be de 
scribed. 

Running longitudinally above the cylin 
ders is a rock shaft 66 to which are secured 
a series of levers 6 one for each pilot y'alve, 
which are identical in construction and pro 

: ject in the same direction from the 'ock 
Shaft. Pivoted to the end of each of these 
levers is a connecting rod (5S, which, in turn, 
is pivotally connected with the stem of its 
respective pilot valve. A recking notion 
in accordance with the load oil tha turbine 
is given to the shaft 66 by means of a speed 

that the various pistons and the valves 

the movement of the 
piston, this being limited by the length of 

45 and 46 are precisely similar in construc 

turbine shaft, through the agency of 
70, connecting rod 71 and lever 72 sec 
to the outer end of the rock shaft. In o 
tached thereto, may operate successively in 
accordance with the load, the stems of the 
pilot valves 61 (32, (33 and 64 are given a 
successively greater length so that the con 
trolling portions of these valves come into 
effective positions in relation to the control 
ling ports of the pistoms at successive points 
in the movement of the rock shaft 66. 
This operation is made possible by the con 
struction described allove, which allows 
these pilot valves to have a considerable 
travel in either direction after its piston 
has stopped moving without affecting the 
position of the piston so that pilot valve 64, 
for instance, can move a considerable dis 
tance upward, as shown in Fig. 3, without. 
having any effect on the movement of its 
piston. It is evident that the same result 
could be accomplished by having the pilot 
valve stems of the same length and the le 
vers 67 set at different angles on the rock 
shaft. 
As shown in Fig. 3, the four high pres 

sure pistons have thei pilot valve stems of 
such a length that they open successively 
under varying conditions of load, while pilot 
valves 65 and 56 have their stems of the 
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same length as pilot valves. 63 and 64 so . 
the low pressure valves 40 and 41 are op 
erated simultaneously and to the same ex 
tent as the last two high pressure valves 38 

0. 

and 39. Under normal conditions of opera 
tion, therefore, live steam will be admitted in accordance with the load through high 
pressure inlet openings 30 and 31 only. Un 
der overload conditions, 
valves 38 and 39 will be opened admitting 

valves 40 and 41 will be opened allowing low 
pressure steam to enter the by-pass con 
duits 19 and 20, thus successively relieving 
the excess pressure due to the large excess 
of high pressure steam admitted to the high 
pressure wheel, progressively in accordance 
with the excess of high pressure steam ad 

In this way the steam passing to unitted. 
the low pressure wheels through the nozzles 
11 is maintained at a pressure at which the 
ow pressure wheels will work efficiently 
while the excess steam is by-passed to the 
chambers 17 and 18 and utilized for effective 
work by passing through the nozzles 16 to 
the last low pressure wheel t0. 
The operation of the turbine and its regu 

lating mechanism will be evident from the 
above description. Assuming that the tur 
tline is operating under no load and hence 
at its maximum speed, all the levers 67 and 
hence the pilot valve 61 will be substantially 

high pressure 
10 

steam to high pressure nozzle groups 23 
and 24, while at the same time, low pressure 
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in the position shown for the pilot valve 63 
with the inlet opening 30 partly closed and 
all the other inlet openings completely 
closed. As the load on the turbine increases, 
the levers 67 will move upwardly, the pilot 
valve 61 first opening the valve 30 to its 
fullest extent and the other pilot valves suc 
cessively opening their inlet valves as their 
operating heads 58 successively come into 
operative relation with the passages 54. 
The turbine here shown is constructed to 

operate efficiently both above and below the 
normal load, that is, the load at which the 

15 

20 
anism is in a 

25 

turbine is designed to give its maximum effi 
ciency. In the present case, for instance, 
the turbine would probably be designed to 
have its greatest efficiency when the valves 
36 and 37 are open as far as they can be, 
without valve 38 being open. 
As shown in 

and 40 are partially raised admitting a cer 
tain amount of steam to the nozzles 23, and to the by-pass conduit 19 and part of noz zles 16. . 
Although the turbine and regulating 

mechanism are here shown as having four 
30 

ident that the number of nozzle groups or the 
groups of high pressure nozzles and two 
groups of low pressure nozzles, it is evi 

number of nozzles in each group may be va 
ried without departing from the invention, 35 as also may the number of blades or blade 
rows in each stage and the amount of in 
there 

40 

jection of each, and furthermore, although 
gulation of the steam is effected by a 

certain definite regulating mechanism, any 
sort of device for regulating the amount of 
steam admitted to the turbine in accordance 
with the load thereon may be substituted 
without invention for the present device. 

45 

50 
tion and other forms and modifications are 

Furthermore instead of regulating the flow 
of steam to the by-pass conduits directly by 
the load, the steam may be admitted to these 
by valves opening when the pressure in the 
steam chest 28 reaches a 
quantity, and it is to be understood that the 

predetermined 

present showing, and description discloses 
only one specified modification of my inven 

included in the spirit and scope of the in 

stage, a series of low pressure stages each. 
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What I claim is:- 
vention as expressed in the claims. 

1. In a steam turbine, a high pressure 
having stage nozzles receiving the discharge 
from the preceding stage, a steam chamber 
covering part of the stage nozzles of one of 
said low pressure stages and a by pass con 
duit connecting said steam chamber with 
the exhaust of said high pressure stage. 

2. In a steam turbine, a high pressure: 

tions. 

Fig. 3, the regulating mech 
a position to cover a partial 

overload, the valves 36 and 37 being raised 
to their fullest extent while the valves 38. 

3 

having stage nozzles receiving the discharge 
from the preceding stage, a steam chamber 
covering part of the stage nozzles of one of 
said low pressure stages, a by pass conduit 
connecting said steam chamber with the ex 
haust of said high pressure stage and gov 
erning means controlled by the load to open 
said by pass conduit under overload condi 

3. In a steam turbine, a high pressure 
wheel, a series of low pressure wheels, one 
of said low pressure wheels having a set of 
nozzles receiving the discharge of the pre 
ceding wheel and a second set of nozzles 
adapted to receive fluid from a by pass con 
duit leading from the discharge of said 
high pressure wheel and means depending 
on the load for regulating the admission of 
steam to said high pressure wheel and to 
said by pass conduit. 

4. In a steam turbine, a high pressure 
stage, a series of low pressure stages, one of 
said low pressure stages having a set of noz 
zles receiving the discharge from the pre 
ceding stage and a second set of nozzles re 
ceiving fluid from a bypass conduit leading 
from the discharge of said high pressure 
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wheel, a series of valves for admitting fluid 
to said high pressure stage, a valve for ad 
mitting fluid to said by pass conduit, and 
regulating mechanism governed by the load 
for successively opening said high pressure 
valves and for opening said by pass valve 
simultaneously with a late opening high 

" . . . . 100 pressure valve. . . . 
5. In a steam turbine, a high pressure 

stage, a series of low pressure stages, a by 
pass conduit leading from the discharge of 
said high pressure stage to one of the low. 
pressure stages, a valve controlling the ad 

95 

05 
mission to said high pressure stage, a valve . 
controlling the admission to said by pass 
conduit, and means controlled by the load 
for controlling said high pressure valve and 
for opening said by pass valve under over 
load conditions. . 

6. In a steam turbine, a high pressure 
stage, a series of low pressure stages, a by 
pass conduit leading from the discharge of 
said high pressure stage to one of the low 
pressure stages, a valve controlling the ad 

l10 

115. 
mission to said high pressure stage, a valve 
controlling the admission to said by pass 
conduit, and means for controlling said 
high pressure valve and for opening said 
bypass valve under high load conditions. , 

120 . 

7. In a steam turbine, a high pressure. 
stage, a series of low pressure stages, a by 
pass conduit leading from the discharge of 
said high pressure stage to one of the low : 
pressure stages, a series of valves control 
ling the admission of fluid to said high pres sure stage, a valve for controlling admission 
to said by pass conduit, and means con 

stage, a series of low pressure stages each trolled by the load for successively opening 130 
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said high pressure valves ari? for opening 
said by pass valve simultaneoisi sty with one 
of said later opened high pressie valves. 

8. In a steam turbine, a series of inlet, 
valves, motors for opening said valves hav 
ing limited movement, inlet and discharge 
ports for said motors, pilot vais"es moving 
to control said inlet and discharge ports, 
said pilot, valves having further moveme: ; 
ithan said notors in either direction, without 3, 
affecting the position of said notors, an ele. 
ment moving with the load on the turbine, 
and connection between said moving 
ment and said pilot valves to Successive 
operate said valve motors, 

9. In , a steam turbine, a Series of inlet, 
valves, motoi's for operating Said waives, 

aa 
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id notors having limited moverient, a 
similarly arranged controlling ports, pilot 
valves for controlling said ports said pi 
valves being capable of movement pagi, said 
ports in either direction without affecting 
the positions of Said motors, an element 
imovable with the oad on the turbine and 
means connecting said pilot, valves with Said 
movable element in different positions with 

dimotor ports. 
ony "yhereof, ave here into 

C.T.O. BA, RNER. 
  

  


