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As is well known, in most engines, for in 

stance in steam turbines, the supply of power 
must be regulated in such a manner that the 
number of revolutions shall remain as con 

5 stant as possible at all loads that may occur. 
This condition is more particularly essen 
tial in the case of engines for driving electric 
current generators, such as alternating cur 
rent generators, and the like. The regula 

10 tion of the power supply is generally effected 
here by means of speed regulators or gover 
nors which, on the number of revolutions dropping or rising, automatically produce an 
increase or a reduction of the power supply. 

15 Such an arrangement has however the con 
siderable drawback that the regulator or gov. 
ernor becomes operative only after & SE 
in the number of revolutions has already 
taken place, so that in the cases in which only 

so very slight fluctuations of the number of 
revolutions are admissible, the regulation is 
imperfect and unreliable. According to the 
presentinvention, this drawbackis eliminated 
y the control of the power supply being ef 

fected not under the influence of the number 
of revolutions, but under the influence of the power delivered from the engine and from 
the working machine driven by it. This en 
sures that the power delivered and the quan 

so tity of power supplied, will be always in 
equilibrium at any load, apart from the 
change in the efficiency, so that a change in 
the number of revolutions will be avoided 
in advance. The throttleyalve of the power 
supply is therefore so influenced according 
to the inyention that the quantity of steam 
supplied is directlyPro ortional to the power or out-put delivered. E. influencing could 
be effected for instance by means of a well 
known jet pipe regulator on which acts on 
the one hand an impulse proportional to the 
output delivered and on the other hand a 
counter-impulse dependent on the motive 
fluid supplied or also on the position of the 

45 throttle valve. When the output changes, 
also a change in the efficiency takes place for. 

tput a rela instance in the case of a smaller ou 
tive higher power supply is requested than at 
a higher output. In order to take into ac 
count this fact, according to the invention 

means are further provided by which the 
ratio of the two impulses acting on the jet 
pipe or on any other regulating device can 
be modified for instance under the action of a 
governor. 55 
The accompanying drawing shows di 

agrammatically by way of example in Fig 
ures 1 and 2 two constructions of a regulating 
device acting in accordance with the inven. 
tion for a steam turbine coupled to turbo 
generator. 
In the drawing, it is a steam turbine to 

which steam is supplied through a pipe 3 
provided with a throttle valve 2. The steam. 
turbine 1 drives a turbo-generator 5 mounted 
on the joint shaft 4 and supplying the current 
generated, to the mains 6. Into one of said 
mains 6 a splenoid winding 10 placed around 
a core 9 is inserted, the said main being con 
nected with the ends of said winding by two 
current conductors and 8. The core 9 is 
connected by a rod 11 to a lever 12 rotatable 
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about a fixed p so that, according to the 
lectric energy pro uced by the generator 5, a 
greater or smaller force is exercised by said 75 
core on the lever 12. This forceistransmitted 
through a sliding part or slide 14 secured to 
the end of a rod 13, to one side of a jetpipe 15 
constantly traversed by a suitable pressure 
medium, for instance oil under pressure. To 80 
the other side of the jet pipe 15 in the con struction according to the invention shown in 
Figure 1, a push rod 17 is pivoted, the other 
end of this rod g secured to a diaphragm 
16. A pressure difference produced in the 85. 
steam supply pipe 3 by a throttling edge 20, is 
transmitted to the diphragm 16 through pipes 
18 and 19. 
In front of the orifice of the jetpipe15 are arranged two pipes 21 and 22 which lead to 90 

the two ends of a cylinder 23 in which travels 
a piston 24, the piston rod 25 of which is 
connected to the throttle valve 2 of the steam 
E. 3. The rod 13 of the slide 14 arranged 
tween the lever 12 and the jet pipe 15 is 95 

pivoted to one end of a double armed lever 
27 rotatable about a fixed point 26, the other 
end of which is connected to the governor 
sleeve 28 of a centrifugal governor 29, the 
spindle 30 of which is rotated by the engine 100 
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2 
shaft 4 by means of two bevel wheels 31 
and 32. 
The construction shown in Figure 2 differs 

from the regulating device construction de 
scribed in the foregoing, by the fact that to 
the side of the jetpipe 15 opposite to the point 
of application of the electric impulse, is 
transmitted no longer the pressure difference 
produced in the steam pipe 3, but an impulse 
depending on the position of the valve 2 or 
of the piston 24. To that end, the jet pipe 

re 2 is connected, at the side op 
posite to the slide 14, with the interposition 
of a spring 33, to one end of a double armed 
lever 35 rotatable about a fixed point 34, the 
other end of which is connected to the piston 
rod 25 controlling the valve 2. 
The working of the devices is as follows: 
As long as the output taken from the gen 

erator 5 corresponds, at the required num 
ber of revolutions, to the quantity of steam 
supplied to the steam turbine 1, the electric 
impulse acting on one side of the jet pipe 
15 and dependent on the output of the gen 
erator 5, and the counter impulse acting on 
the other side of the jet pipe and correspond 
ing to the quantity of steam admitted or to 
the position of the valve 2, will be in equilib 
rium, that is to say there will be no change 
in the position of the jet pipe 15. As the 
voltage of the generator 5 remains constant 
as soon as the load on the generator 5 for in 
stance increases the electric impulse transmit 
ted to the solenoid core, will be greater, owing 
to the greater output of energy by the gen 
erator 5, than the counter impulse of the dia 
phragm 16 or the spring 33, dependent on 
the quantity of steam supplied or on the po 
sition of the valve 2. 80. there 
will take place already before a change in 
the number of revolutions of the engine shaft 
4 takes place a deflection of the jet pipe 15 
in the counter-clockwise direction, so that a greater quantity of oil under pressure or the 
like will be admitted into the pipe 21 than 
into the pipe 22. The pressure difference 
thus produced at the two ends of the cylinder piston 24 
to the left, and the valve 2 will be opened 
wider, and the quantity of steam supplied to 
the turbine, will be increased. The opening 
of the valve 2 will continue until, owing to 
the increase of the differential pressure 
caused by the greater steam quantity and act 
ing on : diaphragm 16, or to the increase 
in the tension of the spring 33 caused by the 
movement of the piston rod, 25, the forces acting on the two sides of the jet pipe 15, will 
be balanced again. The arrangement of the slide 14 operated 
by the centrifugal governor 29 makes it pos 
sible in the regulating process described in 
the foregoing, to make a 'correction of the 
regulation taking into account the change 
in the efficiency, or in the steam consumption 

1,752,185 
per kilowatt, with the load. If for instance 
in the case of a reduced load the steam con 
sumption per kilowatt is a little higher, the centrifugal governor will produce, owing to 
the generally small change in the number of 
revolutions of the shaft 4 due to it, a move 
ment of the slide 13 and therefore a modifi 
cation of the ratio of transmission of the 
force transmitted by the push rod 11 to the 
jet pipe 15, namely in the sense that an equi 
librium at the jet pipe 15 will be produced 
only at a correspondingly higher quantity of 
steam. The centrifugal governor 29 has as 
a rule to make only a small additional reg 
ulation, the main regulation of the supply of 
power being effected in the manner described 
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in the foregoing directly in accordance with 
the output given by the generator 5. 
In the case in which the variation of the 

efficiency with the output is known, it is of 
course possible to ensure also by means of a 
mechanically variable gear that to every out 
put shall correspond the corresponding 
quantity of steam. The governor will have 
to act then only when unforeseen changes 
take place, for instance in the steam pressure. 
The process forming the basis of the in 

vention could be used of course not only for 
the regulation of steam engines coupled to 
generators, but also for the regulation of any 
desired other engines or sets of engines, for 
instance of Diesel engines, generating sets 
and the like. The process offers special ad 
vantages for the regulation of alternating or 
three phase turbo-generators working in par 
allel as the power is approximately uniform 
ly distributed then even in the event of a somewhat irregular setting of the single gov 
eOS 

Having now particularly described and as 
certained the nature of my said invention and 
in what manner the same is to be performed, 
I declare that what claim is:- 

1. An apparatus for the regulation of driv 
ing engines for electric current generators 
which must constantly operate at approxi 
mately the same number of revolutions com 
prising, in combination with a driving en 
gine, a generator and a power supply, means 
for regulating the supply of power to the 
driving engine, a regulator controlling said 
means and comprising two elements influ 
enced by the output taken at the time from 
the electric current generator and by the pow 
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er supply respectively, and a setting device. 
inserted between said elements and adapted 
to set the ratio of transmission of the said 
two influences on the regulator for the pur 
pose to suit the change in the efficiency of 
the entire plant. 2. An apparatus for the regulation of 
driving engines for electric current genera 
tors which must constantly operate at ap 
proximately the same number of revolutions comprising, in combination with a driving 
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engine, a generator and a power supply, 
means for regulating the supply of power to 
the driving engine, a jet pipe regulator con 
trolling said regulating means for the power 
supply and comprising means controlling the 
jet pipe on the one hand according to an im 
pulse dependent on the output delivered from 
the generator and a pressure difference gauge 
controlling the jet pipe on the other hand 
according to an impulse dependent on the 
power quantity supplied to the engine, and a 
setting device inserted between said jet pipe 
and one of its controlling means and adapted 
to set the ratio of transmission of the two 
impulses on the jetpipe regulator. 

3. An apparatus for the regulation of driv 
ing engines for electric current generators 
which must constantly operate at approxi 
mately the same number of revolutions com 
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prising, in combination with a driving en 
gine, a generator and a power supply, means 
for regulating the supply of power to the 
driving engine, a regulator controlling said 
means and comprising two elements influ 
enced by the output taken at the time from 
the electric current generator and by the 
power supply respectively, a setting device 
inserted between said elements and adapted 
to set the ratio of transmission of the said 
two influences on the regulator for the pur 
pose to suit the change in the efficiency of the 
whole plant, and a power regulator for ad 
justing said setting device. 
In testimony whereof I have affixed my signature. 

GUIDO WÜNSCH. 


