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PRIME-MOVER-CONTROL SYSTEM.

Application filed August 15, 1924. Serial No. 732,178,

"This invention relates fo prime mover or
translating device contrcl systems. More
particularly, it relates to a system whereby
the prime mover may be stopped. It is espe-
cially applicable when it is desired to auto-
matically apply brakes to a prime moyer
_or translating device.

" One of the objects of the invention is to
provide a system which will automatically
apply the brakes when the momentum of
the prime mover or translating device has
decrensed to a predetermined value. An-
other object is the provision of a system
whereby the brakes will be applied when the
power input to the-prime mover or translat-
g device and the momentum thereof have
been reduced a predetermined amount. Still
another object is the provision of a _system
which will cause the automatic application
of brakes to a prime mover or translating
device under predetermined conditions.
Other objects will appear hereinafter as the
description of the invention proceeds.

~ The novel features of the invention will
appear from this specification and the ac-
companying drawing showing two embodi-
ments thereof and forming part of this spec-
ification, and all these novel features are
intended to be pointed out in the claims.

In the drawings:

Fig. 1 is a diagrammatic showing of the
manner in which the invention may be ap-
plied in connection with a hydraulic turbine.

tail.

draulic turbine 1 adapted to drive a genera-
tor 2 through a shaft 8. Water may be ad-

mitted to the turbine by means of a gate 4

which is here shown in the open position, the
other parts in the figure being in the posi-
tion they assume when the turbine is run-
ning. . It is to be understood that any other
means may be utilized for admitting operat-
ing fluid to the prime mover, as for example,
the usual guide vanes used in connection
with hydraulic turbines. The term gate is
used for the sake of brevity in the specifica-
+ion and claims to indicate any means for

admitting operating fluid to the prime

mover. The gate 4 is here shown as pivoted
at the point 5 and operable by means vf a
crank 6 connected by a rod 7 to the piston
rod of two pistons 8, 9 here shown as operat-

Fig. 2 is a side elevation of a modified de-

Referring now to Fig. 1, this shows a hy-

ing in separate cylinders 10, 11 respectively.
Any other suitable form of servo-motor may
be utilized. The admission of fluid under
pressure, usually, but not necessarily, oil; to
cylinders 10, 11 1s controlled by means of a
regulating valve 12 provided with two pis-
ton valves 13, 14 operating in the cylinder
15. The piston valves 18, 14 are adapted
when the regulating valve is in the neutral
position, as shown, to close the ports of a
pair of pipes 16, 17 communicating with
cylinder 15. Cylinder 15 is here shown as
provided with an inlet port located between
the piston valves 13, 14, and communicating
with a pipe 18 connected to a pressure tank
19. Here shown as above and below piston
valves 13, 14 respectively are drain ports
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communicating with a drain pipe 20 which -

leads to a receiving tank 21. Fluid may be
drawn from the receiving tank by means of
a motor-driven pwmp 22 and discharged
through a pipe 23 into the pressure tank 19.

The regulating valve 12 is controlled by
means responsive to the speed of the prime
mover in the following manner. The piston
valves 18, 14 are mounted on and carried by
a rod 24 which is here shown as provided
with a tube 25 through the upper end of
which passes a rod 26 provided at its lower
end within the tube 25 with a collar 27. The
tube 25, or some other part associated with
the regulating valve, is provided with a pro-
jection 76, for a purpose to be hereinafter
set forth. A spring 28 is disposed between
collar 27 and the end of tube 25. Above the
tube 25 the rod 26 is provided with a collar
929 between which and a swivel nut 30
through which rod 26 passes, is disposed a
spring’ 83. The upper end of rod 26 is
threaded and provided with a nut 31 against

which the swivel nut 80 is adapted to act. ¢

The swivel nut 80 is pivoted to a floating
lever 32 having a floating pivot 34 positioned
in accordance with a speed responsive device
here shown as comprising fly balls 35 which
may be driven from the prime mover in any
suitable manner as by means of a belt 36.
To the other end of the floating lever 82 is
pivoted a rod 37 associated with the piston
of a dash pot or compensating device 38
which may be of usual or any desired form.
The compensating device 38 is raised and
lowered in accordance with gate movement
through any suitable  connection, -as by
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means for example, of a bell crank 39 con-
nected by meang of a rod 40 vith a crank 41
operating in unison with the gate 4.

Here shown as also controlled by the fly
balls 35 is another floating lever 42 having
a floating pivot 43 mounted in a bearing
block 4. The position of the floating pivot
43 with respect to that of floating pivot 84
nay be adjusted by means of a screw 45
which is threaded in bearing block 44 and in
a block 46 associated with the floating pivot
34, To one end of floating lever 42 is piv-
oted a rod 47 the lower end of which passes
freely through a projection 48 here shown as
assoclated with the compensating device 38,
The lower end of rod 47 1s threaded and pro-
vided with a nut 49 which may be engaged
by the projection 48 when the latter moves
in a downward direction. The other end of
floating lever 42 has pivoted thereto a link
50 which is in turn pivoted to a valve mem-
Ler 51 operating in a cylinder 54. The
valve member 51 is connécted by means of
a rod 52 smaller than the diameter of eylin-
der 54, to another valve member 53 also op-
erating in cylinder 4. The valve members
51, 53 are Dbiased to the position shewn in
the drvawing by any suitable means, us a
sprinig 55.  With the parts in the position
shown in the drawing the valve member 53
is adapted to close a port 56 communicating
with a pipe 57 conwecterd with the pressure
tank 19 in any suitable maaner Cylinder
54 is provided with another port 58 connect-
ed to a pipe 59 comunicating with one or
nore brake cylinders 60 in which pistons 61,
Lere shown as also serving us brake shoes,
are adapted to operate and to be forced
against a brake disk 62 or any member asso-
ciated in any suitable manner with shaft 3.
The brake shoes 61 may be biased to the non-
applied position by springs as shown or in
any other suitable manner. Cylinder 54 is
provided with a drain port 64 connected to
a pipe 65 and thence to the receiving tank
21. In the position of the parts shown the
valve member 51 has uncovered drain port
61 thereby permitting fluid to flow from the
brake cyliuders to the teceiving tank. It is
to be understood that while the biake cvl-
inders 60 dre here shown as provided with
fluid under pressure from the same tank as
thut for supplying a servo-motor, this is not
essential, but separate means for providing
a source of supply of fluid under pressure
may be utilized It is further to Le under-
stood that the particular form of valve for
controlling the admission of fluid to the
brakes is shown merely by way of illustra-
tion, :
The operation of the system of Iz, 1 is
as follows. 1In this figcure the parts arve all
shown in substantially the position they
would cceupy if the turbine were in opera-
tien and under load. If it is desired to
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step the turbine, the projection 76 will be
depressed in any suitable manner thereby
lowering tube 25 and compressing spring 28
irrespective of the position of floating lever
32, The regulating valve 12 is therefore
moved to the gate-closed position thereby ad-
mitting fluid under pressure through pipe 17
to cylinder 10 and foreing piston § to the
left as viewed in the drawing. The gate 4
is therefore moved  toward closed position
with 2 speed depending upon the fluid pres-
sure or upon special means forming no part
of this invention. Closure of eate 4 rocks
the bell ¢rank 39 in a counter-clockwise di-
rvection thereby lowering the dash pot 38
and, through the projection 48. the rod 47.
The floating lever 42 is therefore rocked in
counter-clockwise direction a predetermined
amount depending upon the adjustment of
the nut 49. Different conditions may de-
mand different adjustments but ordinarily
even complete closure of gate 4 will not serve
to raise valve membet 53 enough to open
port 56. The brakes will therefore not be

apphied for the reason that fluid under pres- =

sure will not be admitted thereto. When
however the speed of the turbine and the
generator 2 connected thereto have decreased
a predetermined amount, as deteriained by
the screw 45, the fly balls 35 will have caused
the floating pivot 43 to rise sufficiently so
that the right hand end of floating lever 42
will be raised enough to cause valve mem-
ber 53 to open port 56, thefeby adinitting
fluid under pressure throngh pipes 57. 49 to
the brake cylinder 60 wherenpon the brakes
are applied. At the same time the drain
port 64 is closed by means of valve mem-
ber 51.

It is of courze apparent that as the gate 4
s being closed the speed of the priine mover
will drop <o that the fly balls 35 will cause
the floating pivot 43 to rise while the rod 47
is being drawn downwards by the closing
movement of the gate. Tt is however immua-
terial whether these actions oceur separvately
or simultaneously. It will be apparent that
the Lrakes will not be applied. depending
upon the adjustments, wntil the power input
to the turbine has been reduced to zero or
some other predetermined amount and the
momentum of the rotating parts has been
reduced a predetermined amount, thus pre-
venting undue shock in the applieation of
the brakes and also undue wear on the brake
shoes.

Referring now to Fig. 2, this ghows a
somewhat modified form of control for the
valve which controls the application of the
brakes. The fly balls are not shotn in this
figure as they aie concealed beneath the
housing 66 for the governor parts. A shaft
67 is associated with the flv halls and is
adapted to he raised vertically by the fly
balls as the speed increases and lowered as
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the speed decreases. The floating lever 32
carried by the floating pivot 34 corresponds
to the similar parts in Fig. 1. The floating
lever 32 is here shown as carrying in any
suitable manner an adjustable screw 68
which is adapted to act against one end of a
floating lever 42 provided with a floating

pivot 69. The other end of floating lever 42

has pivoted thereto, in this instance, a link
70 the other end of which may be pivoted to
one end of a lever 71 having a stationary
pivot 72. The other end of lever 71 carries
an adjustable screw 73 which is adapted to
be engaged by the top 74 of the dash pot 38
corresponding to the similar part in Fig. 1.
The floating pivot 69 is carried by an oper-
ating rod of a valve 54, which valve corre-
sponds to the valve including cylinder 54 of
Tig. 1. The operating rod of valve B4 is
biased upwardly by means here shown as a
spring 75. Downward motion of fleating
pivot 69 and therefore of the operating rod
of valve 54 is adapted to admit fluid under
pressure to the brake cylinders in a manner
similar to that disclosed in connection with
Fig. 1. ' ,

The operation of the modification of Fig.
2 is as follows. The parts are shown in this
figure in the position that they have when
the prime mover is operating at normal
speec. When the gate closes a predeter-
mined amount the top T4 of the dash pot en-
gages screw 73 thereby tending to depress
floating pivot 69 provided the screw 88 has
been lowered, by a reduction in speed, so as
to engage lever 42. Or, if the dash pot 38
engages screw 73 first, then a decrease in
speed will lower screw 68 which engages le-
ver 42 thereby depressing the operating rod
of valve 54. v

Tt should be understood that it is not de-
sired to limit the invention to the exact de-
tails of construction shown and described,
for obvious modifications may occur to a
person skilled in the art.

Tt is claimed and desired to secure by Let-
ters Patent:

1. In a system for stopping a translating
device, means for reducing the power input
into said translating device, means for ab-
sorbing ensrgy from said translating -device,
and means operatively connecting said en-
ergy absorbing means to said translating de-
vice in response to a predetermined reduc-
tion in said power input and in momentum
of said translating device.

9. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, a brake for said prime mover,
and means for setting said brake when said
gate has been closed a predetermined
amount, and the speed of said prime mover
has fallen to a predetermined value.

3. In a control system for a prime mover,
a gate for admitting operating fluid to said

prime mover, a brake for said prime mover,
means responsive to the speed of said prime
mover, means positioned in accordance with
the position of said gate, and means under
the joint control of said last two named
means for setting said brake.

4. In a control system for a prime mover,
a brake for said prime mover, means re-
sponsive to the speed of said prime mover,
and means controlled by said speed respon-
sive means for cetting said brake in response
to a reduction in speed to a predetermined
value. .

5. In a control system for a prime mover,
a eate for admitting operating fluid to said
prime mover, means for operating said gzte,
means responsive to the speed of said prime
mover for controliing said operating means,
a brake for said prime mover, and neans
controlled by said speed responsive means
for setting said brake.

6. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, a servo-motor for operating
said gate, a regulating valve for said servo-
motor, means responsive to the speed of said
prime mover for controlling said servo-mo-
tor, a brake for said prime mover, and
means controlled by said speed responsive
means for setting said brake. ,

7. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, a servo-motor for operating
aid gate, a regulating valve for said servo-
motor, means responsive to the speed of said
prime mover for controlling said servo-mo-
tor, a brake for said prime mover, and
means including fluid pressure operated
means controlled by said speed responsive
means for causing setting of said brake.

8. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, means for operating said gate,
control means for said operating means, a
floating lever, means responsive to the speed
of said prime mover for controlling said
floating lever, a connection between said

floating lever and said control means for

said operating means, a brake for said prime
mover, and means operatively related to said
floating lever for controlling the setting of
said brake.

9. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, a floating lever, means re-
sponsive to the speed of said prime mover
for controlling said floating lever, means
positioned in accordance with said gate for
controlling one portion of said floating le-
ver, a brake for said prime mover, and
means for controlling the setting of said
brake controlled by another portion of said
floating lever. ’

10. In a control system for a prime mover,
a gate for admitting operating fluid to said

8.
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prime mover, a floating lever, means ve-
sponsive to the speed of said prime mover
tor controlling said floating lever, mcans
for adjusting the controlling effect of caid
speed responsive means on said floating
lever, means positioned in accordance with
suid gate for controlling one portion of said
floating lever, a brake for said prime mover,
and means for controlling the setting of said
brake controlled by another portion of said
floating lever.

11. In a control system for a prime mov-
er, a gate for admitting operating fluid to
said prime mover, a floating lever, mcans
responsive to the speed of said prime mover
for controlling said floating lever, means
positioned in accordance with said gate for
controlling one portion of said floating lever,
means for adjusting the controlling effect
of said last named means on said floating
lever, a brake for said prime mover, and
means for controlling the setting of said
brake controlled by another portion of said
floating lever,

12. In a control system for a prinie mover,
a gate for admitting operating fluid to suid
prime mover, a floating lever, mewns respon-
sive to the speed of said prime mover for
controlling said floating lever, means for
adjusting the controlling effect of =xid spe
responsive Imeans on gaid {loat
means positioned in accordance v
gate for controlling one portion of said float-
ing lever, means for adjusting the control-
ling effect of suid lust named mreans on suid
floating lever, a brake for said prime mover,
and means for controlling the setting of
said brake controlled by another portion of
said floating lever,

13. In a control systemi for a prime mover,
a gate for controlling the admission of op-
erating fiuid to said prime mover, a brake
for said prime mover, means for setting said
brake, means responsive to the speed of said
prime mover, and means for adjustably pre-
determining the speed and gate opening at
which said Dbrake cetting means will be
caused to act.

14. In a control system for a prime mover,
a gate for admitting operating fluid to said
prime mover, a brake for said prime mover,
control means for said brake, means respon-
sive to the speed of said prime mover for
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controlling said control means, and a lost
motion connection between said control
means and said gate.

15. In a control system for a prime mover,
a gate for admitting operating flnid to said
prime mover, a brake for said prime mover,
control means for said brake, nieans respon-
sive to the speed of said prime mover for
controlling said control means, and an ad-
justable Jost motion connestion hetween said
control means and said gate.

16. In a control system for a prime wover,
a gate for admitting operating fluid to said
prime mover, a brake for zaid prime mover,
control means for said brake Liaving an op-
erating element, a Hoating lever having its

floating pivot connected to said operating 7

element, means positionad in accordance with
said gate operatively related with one end
of said floating lever, means responsive to
the speed of said prime mover, and means
whereby said speed responsive meansz may
control the other end of said floating lever.

17. In & control system for a prinie mover,
a gate for admitting operating fluid to said
prime mover, a brake for said prime mover,
control means for said bralke having an oper-
ating element, a floating lever having its
floating pivot connected to said operating
element, Ineans positioned in accordance
with said gate operatively reluted with one
end of said floating lever, a servo-motor for
operating said gate, a regulating valve for
caid servo-motor, meahs responsive to the
speed of sald prime mover for controlling
sald regulating valve, and means whereby
said speed responsive means may control the
other end of said floating lever.

18. In a contiol system for a prime mov-
er, a gate for admitting operating fluid to
said prime mover, means for operating said
gate, means responsive to the speed of said
prime mover for controlling said operating
means, a brake for said prime mover, and
means controlled by sald speed responsive
means foir setting said bruke in responze to
a reduction in speed to a predetermined
value.

In testimony whereof, the signatures of
the inventors are affixed hereto.

RALPH H. EARLE.
CARL SCHINDLER.
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