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1o all whom it may concern:
Be it known that I, Dieter THoMA, a sub-

Geermany, residing
of Germany, have
invented certain new and useful Improve-
ments 1 Indirectly-Acting Governors for
Groups of Power-lingines, of which the fol-
lowing is a specification. ~

The improvements to which this applica-
tion relates has reference to indirectly act-
Ing governors attached to groups of power
engines, wherein the parts which give out
energy are connected in such manner that
by the external conditions there is deter-
mined only the total output of all the en-
gines of the group. This is the case for

Ject of the Emperor of

Instance, in the case of turbines working -

upon a common shaft or of electric genera-
tors connected up to the same network. In
such cases it is the function of the gOVernors

to divide the work demarided between all
‘the power engines either uniformly or in a

ratio which may be adjusted as required.
This object in the case of governors as here-

tofore constructed, has been attained by

means of a ratio of inequality of regulation
which to be of use had very often to be much

greater than was necessary for the fulfilment.

of the other requirements demanded of
governor. -Moreover a ratio equal to zero
be obtained by means of an indi-
rectly acting governor so long as it governs
only a single power engine which is inde-
pendent of any other such engine cannot be

obtained for groups of such engines, if use -

1s made of the regulation ratio. In the case

of such groups, the mutual dependence of

the governors on each other would as soon
as the ratio of regulation of the separate
governors approaches or becomes equal to

- zero, becomes so small as to cause the divi-
- sion of the work demanded from the group

3

of engines between the various engines to
be no longer definitely determined.

The object of the present invention is to
secure that the governors should exercise even
In cases wherein the ratio of regulation of
the governors-is very small, a powerful
mutual dependence. This is effected in ac-
cordance with this invention by a mechan-
ical connection of the separate ZOVernors.

The accompanying drawings illustrate in
Figure 1 a view of a group of three g2ov-
ernors while in Fig. 2 there is shown dia-

“from tension when in the

grammatically in elevation partially sec-
tional the arrangement of each of these three
governors, Fig. 3 is a view similar to Fig.

2 of a modified form of my improvement.

The sleeve of the centrifugal governor 2
engages at the point 1 (Fig. 2) with the
lever 3, with which there is connected at 4

the valve rod 6 leading to the distributing

valve 5. The valve rod 6 may be length-
ened or shortened, as desired, by means of
the handwheel 7. The other end of the bar
3 1s connected by means of the link 9, piv-
oted to 1t at the point 8, with the point 10
ot the lever 11. "The lever 11 is connected
at one end 12 with the prolonged piston rod
13 of the servomotor 14 which is actuated
by the distributing valve 5 in the well-known
marnner.,
connectetdl by means of the connection rod
16 with the end 17 of the lever 19 which is
keyed on the shaft 18. The point 17 is con-
nected by means of the spiral spring 20
with the end 21 of the lever 22, the other
end 23 of which is pivoted on the prolonged
piston rod 13, while the point 24 of the

lever 22 is connected with the fixed point

26 by the connecting rod 25. The length of
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The other end 15 of the lever 11 is
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the spring 20 is such that the spring 1S free

position shown in
the drawing. The regulating mechanism of
the power engine, such for instance, as the
controlling apparatus of a turbine, a throt-

tle valve or the like is connected at 97 with
the servomotor- 14. The shaft 18 connects

all the ;governors of the group (Fig. 1{, the
lever arms 19 and the points 17 of all the
regulators being consequently compelled to
assume the same position at the same time.
The forces tending to ‘rotate the 'shaft 18
are determined by t%
19 and the weights of the lever connections
to the distributing valves and further by the
frictional resistance of the various flexible
connections and in the distributing valves,
while finally the forces due to the Springs

20 act to turn the shaft 18. It is assumed

however that the springs 20 are so construct-
ed that, in comparison with the forces of

¢ weights of the arms
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these springs all the other forces referred to

above may be neglected. For the sake of
simplicity it may moreover be assumed that
the connection of the regulating mechanism
of each power engine with the servomotor of

- the governor at the point 27 is so effected
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that there corrgspgnd to equal movements of

the piston of the servomotor during all parts

. of its stroke, equal variations in the output

10

of the regulated power engine. This being
assumed, the position of the shaft 18, the
lever arms 19 and the points 17 will be de-

pendent solely on the total output of the
oroup of power engines and not in the least
on the manner in which this output 1s due to

the separate engines constituting the group.

For the purpose of explaining the mode of

operation of the governors connected with

 each other in such manner it may for in-
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" ‘remain the same, while the movement of the |

30

39

40,

49

50

9.5

‘aperture of the regu
turbine the lever 11 will rotate around the

stance be assumed that governors.shown in
Fig. 8 control turbines which actuate alter-
nﬁtilng-current generators connected 1n par-
allel. -

- When the entire group of engines is to be
loaded or unloaded and when none of the
governors is caused, either through disturb-

ing circumstances or through the adjustment
of the handwheel 7, to move in a manner dif- |

fering from that of the other governors, the
shaft 18 will during the stroke of the piston
of the servomotor rotate in such manner as

not to vary the length of any of the springs

20, with the result that the distance separat-
ing the points 15 and 21 will approximately

lever 11 will be the same as if its point 28
which is situated perpendicularly above the
point 24 were stationary. The movement of

the point 8 of the lever 3 and consequently
‘also the ratio of regulation is therefore, if

the entire group is subjected to variation of
its load, determined by the ratio of the dis-
tances between the points 28—12 and 28—10,

while by decreasing the distance between 28

and 10, the ratio of regulation of the group

‘can be diminished as desired. By thus di-
minishing the ratio of regulation the mutual

dependence of the governors on each other
is not affected. To prove this, let 1t be as-

‘sumed that the load of the group remains

constant ; it follows that, as has already been
stated, the position of the shaft 18 and of

the points 17 will be invariable, that 1s to.

say, if there should be any variations in the
lating mechanism of a

point 15 as a fixed point.

In consequence of the electric coup]ing_ of
the generators driven by the turbines in the

example chosen, the number of revolutions
of the turbines in the same period of time
should always be the same, and 1f the gov-
ernors were ideally perfect, the sleeves of
the centrifugal governors should all occupy

~ the same position at the same time. If now,
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for any reason whatever, the sleeve of a

governor is caused to assume a somewhat

- different position and so to move the valve
5 out of its central position and to actuate

65

the servomotor, a very small movement of

the latter will cause the valve to return

943,840

again to the central position, as the lever 11
will rotate around the point 15 as a fixed
point. With respect to the mutual depend-
ence of the governors this arrangement 1s
consequently of equal efficiency with the ar-
rangement of separate governors not me-

chanically connected with each other in the

case of which the movements of the piston

of the servomotor are transmitted to the.

point 8 in a ratio diminished in accordance

70

with the lengths of the lever arms 15—12 to

15—10, that is to say, the arrangement 1s
equally as effective as in the case of gov-
ernors of a much higher ratio of synchro-
nism than the actual ratio of the arrange-

30

ment to which this invention relates not

mechanically  connected together.
actual ratio as already stated, is determined

by the reduction in proportion to the lengths

of the lever arms 28—12 to 28—10 with
which the movements of the

servomotor and transferred to the point 8,

This
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piston of the -

when the load is changed. The new ar-

rangement renders it moreover possible to

make use of the ratio zero without interter-
ing with the mutual dependence of the gov-

90

ernors.  This ratio is obtained by allowing

the distance between the points 28 and 10

in Fig. 2 to become equal to zero; if this 1s

‘done the conditions will resemble those 1llus-

trated in Fig. 3, wherein corresponding parts
are indicated bythe same reference characters

as in Fig. 2. To prevent as a result of mak-

ing use of the zero ratio the whole plant

from being subject to oscillations or hunt-

ing, it becomes necessary to clamp the move- -

ments of ‘the shaft 18. This is effected by
means of an oil dash pot 31, the piston 30 of

‘which is attached to the lever 19 at the point
28 by means of the rod 29. This dash pot
need only be attached to one of the gov-

ernors of the group. The sprifg 20 may also
be dispensed with 1n the case 0% some of the
covernors of the group, or it may be dis-
pensed in the case of all except one governor
and may in this case be replaced by a rigid
connection. It is, moreover, not necessary
that the governors should be connected by a
shaft; the connection may be effected by any
other suitable means, such for instance, as
connecting rods, without interfering with
the principle on which the invention 1s
based, the essential feature of which is that
there should be interpolated in the kinemetic
chain between the servomotor 14, the sleeve
1 and the distributing mechanism 5 a link

such as the lever arm 19 which, in conse-

quence of the connection of the governors is,
when the load is varied, compelled to move

in the same sense in the case of every one of

the governors. = L

By means of the handwheel 7 the new
arrangement notwithstanding the low ratio
of regulation admits of an extensive adjusta-
bility of the number of revolutions, that is
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-1s secured to the common shaft of the gov-

043,840 ' | 3

to say, in the case of mechanically or elec-
trically coupled power engines of an accu-
rate adjustment of the work of each engine.

What I claim as my invention and desire
to secure by Letters Patent is:—

l. In an indirectly acting governor for
groups of power engines, servomotor, an o0s-
cillating sleeve a distmbuting mechanism
and a member to which the governors being
connected, 1s compelled to move in the same
sense, a plurality of levers connecting the
servomotor with thé oscillating sleeve and
the latter with the distributing mechanism,
substantially as described. ” .

2. In an indirectly acting governor for
groups of power engines, a servomotor an
oscillating sleeve, a distributing mechanism
and a member, including a lever arm which

ernors of the group, this lever arin being
connected with the oscillating sleeve and the
servomotor by a plurality of levers substan-
tially as described. | |
3. In an mdirectly acting governor for
groups of power engines, a servomotor an
oscillating sleeve, a distributing mechanism
and a lever arm secured to the common shaft |
ot the governors of the group, the lever arm

being connected with the prolonged piston
rod of the servomotor and the oscillating
sleeve by means of levers, a spring being ar-
anged between the lever arm of the shaft
of the governors and the lower lever con-
necting the spring with the prolonged pis-
ton rod, substantially as described.

4. In an indirectly acting governor for
groups of power engines, a. servomotor an
osclllating’sleeve, a distributing mechanism,
a lever arm secured to the common shaft of
the governors of the group, a plurality of
levers connecting the oscillating sleeve with
the servomotor, and adjustable hand wheel
arranged between the sleeves and the dis-

tributing device on a rod, connecting the le-.

ver of the sleeve with the distributing de-
vice, the hand wheel regulating the spring
arranged between the lever arm and the
lower lever of the prolonged piston rod sub-
stantially as described and shown and for
the purpose set forth. o
In withess whereof I have hereunto set
my hand m presence of two witnesses.
- DIETER THOMA.
Witnesses: -
V. GRAF,

Rupor.r MULLER.
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