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"My invention relates to gox}el'hing sys-

~ tems and it has for its object to provide ap-
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paratus of the character designated which
shall be effective to govern a turbo-generator
set within close limits where the load im-
posed upon said turbo-generator set is sub-
ject to rapid and extreme fluctuations.

In the accompanying drawing, Figure 1;
is a side view, partially diagrammatic and
partially in elevation, of a turbo-generator

set employing a preferred form of my in--

" vention; Figure 2 is a detail view ilustrat-
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ing a modification of a portion of the con-
trol elements in the gystem of Figure 1 and
Figure 8 is a view similar to Figure 1 and
illustrates a modification in the control sys-
tem. :

In the operation of turbo-generator sets
it is usual to.emiploy a speed-operated gov-
ernor for the control of the fluid-admitting
valve and governing ‘systems of this type
have proven highly satisfactory where the
load changes imposed on the generator are
gradual in natire. When, however, a turbo-

5 generator set.is employed for the energiza-

tion of certain types of circuits, such as steel
mill drives and mine hoists, it has been
found that the load changes imposed on the
generator are so rapid and so violent that a
governor controlled entirely by the speed of
the unit is so relatively sluggish that im-
proper control is secured. :

In accordance with my invention I pro-
vide a speed-controlled governor of any ap-
.proved type for. the normal control of the
admission valve and 1 provide an element
movable- thereby in accordance with - the

speed. I further provide a wattmeter ener-.

gized by the output mains of the geneator
and cause said wattmeter to move an ele-
ment disposed adjacent to said first named

element, the arrangement being such that -

said two elements move in-consonance so
long as the load output bears a predeter-
mined relation to the fluid admission. ©

‘When, however, the load output suddenly
changes so that said predetermined relation-

ship is temporarily departed from, there. re-,

sults a disparity in the position of said two
elements and I provide means for develop-
ing a force proportional te the degree-of
disparity, said force being temporarily ap-
plied to the- control of the admission valve
so as to enable the turbo-generator sets to

run at substantially constant speed, irrespec-

~and abrupt nature.

_'tive of load variations of the most violent

Referring to the drawing for a more de-

tailed understanding of my invention, I -

show a turbo-generator set at 10 in Figure

1, said set comprising a fluid pressure tur-

bine 11 and a generator 12 connected thereto
by’ a suitable shaft 18, fluid being supplied
to the turbine 11 from any desired source
through a supply pipe 14 and a steam chest
15 containing a fluid admission valve.

A governor 16 of the usual.type is mount-

“ed so as to be driven from the turbine 11
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and is arranged to operate a lever 17, fixedly

pivoted at 18. The arrangement is such
that upon an ‘increase in the speed of the
turbine, the left hand end of the lever 17 is
raised, depressing the right hand portion
thereof and closing the fluid admission valve
through a suitable link 19 and vice ‘versa.
It follows that upon a normal decrease of
the load on ‘the ‘turbine the speed thereof
tends to increase, whereupon the link 19
partly closes the admission valve and holds
the turbine at the proper speed. .

At the right hand end of the lever 17 is
disposed a plate 20 carrying suitable contact
members 21, 22, 23 and 24 on the face there-

of. Said contact members are suitably in-

sulated from each other and from the plate 20.
Two solenoids 25 and 26 are disposed, the
one above and the other below the right

bers 27 and 28 are respectively associated
therewith, said core members in turn being
connected to the lever .17 as by links 29
and 30.

A resilient brush member 31 is disposed

‘to bear against the contact members 21 to

24, inclusive, and is carried from a watt-
meter device 32- embodying for example, a
fixed current coil 83 and a movable voltage
coil 84, said coils being arranged to.be ener-
gized from the output mains 85 of the gen-
erator 12, all as is well known in the art.
If desired, the voltage coil may be fixed and
the current coil moved. The weight of the

‘moving member 34 and of the brush 31 is

partially counterbalanced as by a weight.36.

An electric circuit is arranged from the
brush member 81 through a current source
38 and the solenoid 25 to the contact mem-
ber 21 and alse through a resistor 89 to the
contact member 22. In like manmer, a cir-
cuit is arranged from the brush member 31
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hand portion of the leéver 17 and core mem- -
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throughv a current source 40 and the solenoid
96- to the contact member 24, and likewise

throngh a resistor 41 to the. contact mem-:

ber 23. = - ~ -
Having thus described the arrangement
of apparatus embodying a preferred form
of my invention, the operation is as follows:
As has been previously- set forth, upon

~ slow: load changes, the right hand end of

the lever 17 rises and falls with the amount
of fluid ‘admission, carrying the plate -20

" and-contact members 21 to 24 therewith.. In
. like manner, load changes cause the brush

15

_-arrangement is such that so long as the load .
output of the generator 12 bears substantial-
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member 31 to be movable upwardly and

3

downwardly from the. wattmeter 32. The

ly a predetermined relation-to the fluid ad-

mission, the plate 20 aid the brush 31 move-

in consonance, the brush 31 occupying & cen-
tral position as indicated and making .con-
tact with none of the contact members car-
ried by the plate 20. It therefore follows
that the governing is done. entirely by the
governor 16. . B ! S
" Let it-now be assumed that a sudden and
material - increase in the load comes upon
the penerator 12; the-watt-meter 32 immedi-
ately responds, raising the brush 81 more
rapidly than the governor can raise the plate
920, causing. the brush 31 to make contact

with the member 22. 'The solenoid 25 is ac-
cordingly energized and the core 27 is drawn

upwardly, raising the right hand portion of
the léver 17 and opening the fluid admission
valve. If the-load increase is even more
marked, the brush 31 may contact with the
member.21, eliminating the resistor 39 from
cireuit and energizing the solenoid 25 more

powerfully than before so.as to open the

fluid admission valve even more quickly.
Conversely, let it be assumed that there'is a

" sudden decrease in.the load such as is oc-

5
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casioned by the stoppage of a hoist or by
the tripping of the circuit breaker. .The
wattmeter 327 quickly responds; the brush

.81 being lowered so as to make contact with

the member 23 and energizes the solenoid

96, causingthe right hand portion of the .

lever 17 to be drawn downwardly, partly
closing the fluid admission valve, With ex-
treme load decreases, such as the fripping
of the breaker, the brush 31 may contact
with the member 24, eliminating the resistor

- 41 from circuit and strongly energizing the

solenoid. 26 and with marked closure:of the
fluid admission valve. '

"Referring to the form of apparatus shown

" in Figure 2, a drum 45 is provided with six

30

slip rings 46—46, upon each of which bears
a brush 47 respectively. At the right hand
end of the drum 45 there are provided
spaced commutator segments 48—48 and a
brush 49, concentrically mounted on an arm
50, is adapted to move over said segments.

valve. . |
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The drum 45 may be rotated in accordance
with the position of the governor. as through
a crank arm 51 and- link 52 connected to

. the lever 17 which is arranged as in Fig-

ure 1. - . . P :
Likewise, a link 53 connects the arm 50 to
a wattmeter mechdanism so that a wattmeter

the segments 48." . o -
-The respective segments 48—48 are con-
nected to the slip rings 46-—46 and two
golenoids 54 and 55 are ‘disposed in opera-
tive relation to a core member 56 carried on
the.link 52. . ' : ‘

- A cireuit- is arranged from the brush 49
through -a currentsource. 57 and the sole-

noids 54 -and .55 to the  brushes 47—47
“through suitable resistors 58-—58. '

The operation of this apparatus in the
system of Figure1 will be obvious.
" 'With slow load chariges the drum 45 and
the arm 50 move in consonance and the

‘brush 49 would not make contact with any

of the segments 48—48. Upon disparity of
movement, however, between the wattmeter
and . the governor, relative motion takes
place and the brush 49-makes contact with

the proper segment 48, energizing the sole--

noids 54 or 55 to the proper degree to give
the desired action ‘to the fluid admission

- Referring to the form of my invention
shown in Figure 3, a turbo-generator set 10
is provided as before except that instead of
employing a governor of the centrifugal
fly-ball type, I may employ a fluid pressure
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‘such as that shown at 32 in Figure 1 may
swing the'arm 50, carrying the brush 49 over
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governing - system 'comprising ‘the centrif-

ugal pump 60 mounted on the turbine shaft

‘and supplying oil or-other suitable fluid
from a reservoir 61 to.a pressure motor 62
shown as comprising a cylinder- 63 having

a closely fitted piston 64 therein, said piston
being biased downwardly as by a spring 65.

"Fluidpressure from the pump 60 is ad-

mitted through a port 66 beneath the pis-
ton 64 and fluid may escape from beneath

the piston through a restricted .orifice 67
back to the reservoir 61, the space above =
115 .

the piston 64 being drained as by
duit 68. . . ’

-As is well known and. understood in the
art, apparatus of the character just de-

& con-
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scribed operates to move-the piston 64 pro- -

portionally to the speed of the turbine since
said piston is moved against the spring 65

by the fluid pressure developed in the pump-

60, said ‘pump, pressure being variable with
the turbine speed. : S :

‘A vertical link 69 connected to the piston
64 is pivoted to a floating lever 70, the right
hand of which is pivoted to a bell crank
lever 71 having fixed pivot at 72. A link

73 depends from the link 70 and in turn is

pivoted to the left hand -end of a floating

120
125 -

130



10

13

+20

25

30

1,875,477

lever 74 attached at 75 to the. piston rod of

_an oil relay mechanism 76 and also pivoted

at 77 to the piston rod 78 of a pressure
motor 79, said motor comprising a cylinder
80 containing a piston 81,

The details of this pressure motor and
relay mechanism need not be given in full
as this apparatus is well known in the art.
Suffice to say, fluid pressure from the pump
60 is supplied through a conduit 82 to the
relay -mechanism ‘and is thence supplied
either above or below the piston 81 for the
operation thereof, the right hand end of a
valve operating lever 83 being pivoted to the
piston rod 78 and the left hand end thereof
having a fixed pivot at 84. A link 85 con-
nects the lever 83 to the valve 15 so that up-
ward movement of the point 75 raises the
relay piston, admitting fluid pressare above
the piston 81 and depressing the lever 83,
partly closing the valve 15 and vice versa,
all as will be obvious to those skilled in the
art. -

A lever 90 has a fixed pivot at 91 and is
connected. at its left hand end to the piston
rod 69, being further pivoted at its right
hand end to a floating lever 92. The. right
hand end of the floating lever 92 is pivoted to
the moving element 34 of a wattmeter 32,

‘similar to that described in connection with

Tigure 1. An arm 93 is rigidly attached to
the floating lever 92 and depends downward-

- ly, passing freely through an aperture 94

35

formed in a link 95 pivoted at its left hand
end to the depending arm of the bell crank

- lever 71. - -
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During normal load changes the fluid ad-
mission valve is subjected to the control of
the fluid pressure governor as above de-
seribed, attention being directed to the fol-

lowing operation of the specific system -
shown. Upon a load increase the turbine

slows down somewhat and the piston 64 de-
scerids, lowering the left hand end of the
lever 90 and raising the right hand end
thereof, and the left hand end of the link
92, At the same time, load increase causes
the core member 34 to be drawn upwardly,
raising the right hand end of the link 92:

thus it follows that with slow load changes -

the link 92 rises and falls but at all times
maintains a horizontal position so that the
arm 93 slides freely through the opening 94.
The left hand end of the lever 70 is moved
downwardly by the link 69 upon downward

movement of the piston 64, the right hand

- end being held stationary by the bell-crank

_ lever 70 during slow load changes.

C 60
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lever 71, which acts as a fulerum for the
The
downward movement of the lever 70 con-
trols the oil relay mechanism 79 to effect
opening movement of the admission valve in
the steam chest 15.

Should, however, the load ‘suddenly in-
crease, the -vight hand end of the lever 92

rises more rapidly than the left hand end
thereof and the arm 93 is swung counter-
clockwise, drawing the link 95 to the right
and rotating the bell crank lever 71 also in a
counter-clockwise direction: It foliows that
the right hand end of the link 70 is de-
pressed, depressing the -relay piston and
causing the piston 81 to open the fluid ad-
mission valve. A converse -operation takes
place with a sudden load decrease. .

While I have described my invention in
connection with fluid pressure turbines of
the type ordinarily used, employing an-ex-
pansible medium, 1t is obvious that the sys-
tem could equally well be applied to the con-
trol of various types of prime movers such

3
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as reciprocating engines, internal combustion™ ™

engines or water wheels without departing
from the spirit- thereof. '

I have illustrated the neutral position of
the wattmeter-actuated brush as a central
position with an equal number of equi-
spaced contact members on each side thereof
Lut in certain cases, one set of contact mem-
bers may be dispensed with. Thus on hoist-
ing outfits, the main demand is for quick ac-
celeration of the turhine with sudden load in-
crease and the contact members for sudden
decrease of load need not be employed.

Likewise, in central station installations,
the main use of my invention is when a cir-
cuit breaker trips and the entire load is sud-
denly dropped from a unit. Under these
conditions the contact members operative
upon a sudden increase of load need not be
employed. Rather than to entirely dispense
with either set of contact members, they may
be spaced further away from the neutral
brush position so that they come into play
only under extremely abnormal conditions.

T have disclosed the actuation of the brush
by a wattmeter but it will be obvious that an
amimeter or a voltmeter control may be used
where control in accordance with current
surges or voltage surges is desired. - Like-
wise, a irequency meter may be employed to
actuate the brush where control in accord-
ance with frequency rise or fall is desired.

T have shown the brush as moved in ac-
cordance with conditions in the load mains
and the contact segments as moved in ac-
cordance with the governor position but
obviously this arrangement may be reversed,
moving the segments.in accordance with con-
ditions in the load mains and the brush in

‘accordance with. the goveinor setting.

While I have shown my invention in sev-
eral forms, it will be obvious to those skilled
in the art that it is not so limited, but is sus-
ceptible of various other changes and modi-

“fications, without departing from the spirit

thereof, and I desire, therefore, that only
such limitations shall be placed thereupon
as are imposed by the prior art or as are spe-
cifically set forth in the appended claims.
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What I claim is: o

1. The combination with a turbo-genera-
tor set having a fluid-admitting valve and a
speed controlled governing device for :the .
actuation of said valve, said governing de-
vice maintaining the fluid admission sub-
stantially as a function of the speed of the
turbine, of mechanism responsive to changes-
in a predetermined variable in the load con-
ditions on the generator and effective to tem-
porarily supersede said governing device in

- the control of said valve upon’ relatively

15

20

rapid changes in said variable. _
2. In a governing mechanism for a turbo-
generator set, an element adapted to move

- with” speed changes,.an additional element -

adapted to move with changes in a variable
characteristic .of the generator output, said
elements moving in ‘unison with relatively
slow changes in said .variable characteristic

" and there being a disparity of movement be-
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tween said elements upon relati'vely‘- sudden

changes irf said variable characteristic, and -

mechanism operative in’ accordance with the
degree of such disparity to govern said set:

3. The combination with a turbo-genera-
tor set having a fluid-admitting valve and a
speedcontrolled governing device for the
actuation of said valve, said governing de-
vice maintaining the duid admission substan-
tially as a function of the speed of the tur-
bine with relatively slow load changes, of
mechanism subject to the control of the load
output ‘and effective to temporarily super-

sede said governing device in the control of °

said valve wupon relatively : quick load
changes. S :

4. In a governing mechanism for a turbo-
generator set, an element adapted to move
with speed changes, an additional element
adapted to move with load changes, said ele-
ments moving in unison -with relatively slow
load changes, and there being a disparity of
movement between said elements upon rela-
tively sudden load changes, and mechanism
operative in accordance with the degree of
such disparity to govern said’set.

5. In a governing mechanism for a turbo-
generator set, a speed operated governor ar-
ranged to control a fluid admission valve, an
clement carried thereby and movable there-
with, a wattmeter device energized from the
output leads of the generator and movable
in proportion to the load, an element mov-
able thereby and adapted to move in:conso-
nance with said first mentioned element so
long as the load output varies with the fluid
admission and to move in disparity with said.
first mentioned element when  the load
changes are more sudden than the variations
in fluid admission, and means operable in

accordance ‘with such' disparity to operate

said valve. _ o S
6. A mechanism for governing a turbo-
generator set subject to more sudden load

o
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 variations than may be accuré,tely followed

by a speed-controlled governing mechanism

which comprises means for developing a
force substantially proportional to the dis- -

parity between fluid admission and load out-
put and means employing said force to tem-
porarily govern said set during
violent load change.

1. In a governing system for a turbo-gen-
erator set, a speed operated governor ar-

periods of

70

7%

ranged to normflly control a fluid admis- "

sion valve, an element carriéd thereby and

movable ‘therewith, a wattmeter device en--

ergized from the output mains of said gen-
erator and ‘arranged to move an element
opposing said first named element, the mo-

tion of said elements being in consonance’
So tong as the load output bears'a predeter- -

mined relation to the fluid admission, a plu-
rality“of spaced contact members on one of
said elements, a brush on‘the other of said

elements -adapted to make contact with said’

contact members upon. relative . movement

of said elements and “electro-motor devices '
arranged to be energized in accordance with

80
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such contact and to exert a controlling in- .

fluence upon said: fluid admission valve, the
arrangement being such that under normal
operation with relatively slow load changes,

said elements move in consonance and said-

brush does not make contact with said con-
tact members and upon relatively rapid load
changes, relative movement of said elements

takes place with resultant closure of an en-

ergizing circuit and energization of one of
said_electro-motor devices takes place with

- resultant adjustment of fluid admission to

accord- with the load.’ o

8. The combination with a prime mover
having an admission valve, of speed-respon-
sive means normally ‘controlling said valve
to provide a fluid admission varying as a
function of the speed,-and means responsive
to disparity between speed and a load con-
dition on said prime mover for -effecting
movement of the admission valve, - . -

9. The combination ‘with a turbine and an
electrical generator driven thereby, of an

.admission valve for said turbine, means re-
"sponsive to speed of the turbine:and con-

trolling said valve during normal variations
in load, said means having an élement mov-
able thereby in accordance with speed varia-
tions, means. responsive to the load on the
electrical generator and having an element
movable with the speed responsive element
during normal variations in load and there

being a disparity of movement between said -
elements. upon relatively sudden changes in.

load, and means operable upon disparity of

movement, between said elements for con-'

“

trolling said admission valve,

10. In a governing mechanism for & prime"

mover, the combination iof an admission
valve for said prime mover, means for mov-
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response to speed
of the prime mover, and means respongive
to disparity between fluid admission and a
load condition of said prime movér for
moving said admission valve, . - :

.11. The combination with a turbo-genera-
tor set haying a fluid-admitting valve and a
speed controTIQd

, overning_de-
vice maintaining the fluid agmi’ssi’o'f\’%ub-

stantially proportional to the value of a

predetermined variable in the load condi-

d_governing device for the.
- actuation of said valve, said g

. 5

tions on the generator with relatively slow
changes in said variable, and mechanism
responsive to disparity between fluid ad-
mission and said variable for effecting move-
ment of said valve in the direction to make
tl_le'b{l'uid admission proportional to said va-
riable. o

15

- In testimony whereof, I have hereunto 2o

subscribed my

name this 5th day of Nov.
1925. - o o

- JOSEPH BANCROFT WILSON.




