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2,489,778
CONTROLLING DEVICE FOR PRIME MOVERS

Hanns Hornschuch, Easton, Pa., assignor to In-
‘gersoli-Rand Company, New York, N. ¥., a cor-
poration of New Jersey

_Application November 30, 1_94.6, Serial No. 713,253
(Cl. 103—35)

11 Claims.
1

Fhis invention relates to eentrifugal pumbs,
‘and more particularly to-a controlling device for
prime movers serving to drive ¢entrifugal pumps.

One object of the invention is to prevent the
operation of a centrifugal pump under unfavor-
able  pressure conditions, as when the suction
pressure is' below a predetermined minimum
value or when the pump is insufficiently primed
or-improperly vented. - -

A more specific object is to- effect the auto-
matic cutting off ‘6f the power medium to the
prime mover whenever any-of the aforesaid con-
ditions prevails. '

Further objects will be in part ebvious and in
part pointed out hereinafter:

Tn the drawings accompanying this- specifica-
tion and in whieh similar reference numersls re-
fer to similar parts,

Figure 1 ‘s a longitudinal elevation, partly
broken away, of a centrifugal pump and its
prime mover equipped- with a controlling device
constructed’ in aucordance with the practice of
the invention,

Figure 2 is an elevation, partly in section, of
one form-of the-invention, ’

Figure 3 is a transverse view taken through
Figure 2 on the line 3—3;

Figure 4 is a side e€levation, partly broken
away, of a modified form of the invention taken
through Figure 5 on the line 4—4,

Figure 5 is a transverse view taken through
‘Figure 4 on-the line 5—5, and

Figures 6 and 7 are e¢levations; in section,
taken through Figure 5 on the lines 6—6 and
1—17, respectively. _

Referring to the drawings and at first more
particularly to Figure 1, 20 designates a pump-
ing apparatus comprising a centrifugal pump 21,
a prime mover 22 and a controlling device 23
constructed in accordance with the practice of
the invention and shown secured to the casing
of the pump.

The pump 21 is shown as having first and
second stage impelers 24 and 25, respectively,
and the prime mover 22 is shown, for the pur-
pose of illustration, as being a turbine the wheel
26 of which is connected, by suitable shafting
21, to the impellers 24 .and 25. ‘The turbine has
the usual ports and passages 28 for conveying
power medium to the wheel 26, and the flow of
power medium is controlled by a reciprocatory
valve 28 which is actuated by the controlling de-
vice 23 for valving the power medium to ‘the
turbine. o

In the form shown in Figures 2 and 3-the con-
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connected to the valve 28.

2

trolling: device comprises @ casing 30 having a
chamber 31 closed at its lower end by a detach-
able cover 32 and at its upper end by a plate 33
overlying thé casing and secured thereto by bolts
34. The chamber 3{ is in constant communi-~
cation with the discharge side of the pump 21,
in the present instance with the discharge pas-
sage 85 for the impeller 24, through a conduit
36, a recess 3T in fhe casing 30, and an orifice
38 opening into the chamber.

The pressure of the fluid within the chamber
3 actuates the valve 29 and is transmitted there-
te by an actuator 39 in the chamber. In a pre-
ferred form, the actuator 39 comprises a rod 48
that extends slidably through the cover 32 and

through a cylindrical extension 41, on the inner

side of the cover, and has a head 42 the end
surface of which constitutes a pressure area 43
which is subjected to the pressure in the cham-
ber 31.

In order to cushion the movemen$ of the ac-
tustor 38 for opening the valve 29 a bellows 44,
in fluid tight engagement with the head 42 and
the cover 32, is disposed about the rod 48 and
the extension 41 to. form a cushioning chamber
45, and the clearance 46 between the rod 40 and
the extension 41 is of such ares that the air will
flow therethrough from the chamber 45 at a suf-
ficiently. slow rate to cushion the downward
stroke of the actuator and thereby assure the
gradual opening of the valve 29. The return
movement .of the actuator and the valve takes
place comparatively guickly, the cover 32 being
provided with a check valve mechanism 41 of
the. ball type which operates in a well known way
to admit air into-the.chamber 45.

“The rod 48 extends exteriorly of the cover 22
and its lower end engages a stem 48 threadedly
The opposite end
portion of the rod 48 carries a nut 49 which acts
as an abutment for a seat 5% engaging an end
of a spring 5f the oppesite end of which seats
against a boss 52 on the turbine serving as 2
guide for the rod 48.

As will be apparent, the force of the spring &i
may be conveniently varied by means of the nut
49 and, in pragtice, the spring 51 is so adjusted
that the valve 29 will be opened slightly to cause
operation of the turbine at idling speed when-
ever a pressure of the value-of suction pressure
exists in the chamber 3i. Such oOpening move-
ment of the valve 28 may, if desired, be effected
manually by means of a rod 83 that depends
from the plate 83 wherewith it is in threaded
engagement. The rod 53 is normally so posi-
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tioned that its lower end is spaced from the head
42 of the actuator and at its opposite end is a
hand-wheel &4 whereby the rod may be rotated
for endwise adjustment thereof.

Means are provided for preventing the opera-
tion of the pump under unfavorable conditions
as, for example, when the suction pressure falls
below normal, or if the pump is inadvertently
cub off from the source of liquid supply, or is un-
primed or improperly vented. To this end the
casing 306 is provided with a chamber 55 that
communicates with the inlet opening 58 of the
pump 2§ through a conduit 57 and confains a
reciprocatory piston 58 having an actuating sur-
face 59 subjected to the pressure in said cham-
ber. Such pressure is yieldingly opposed by a
spring 84 interposed between the piston 58 and a
tubular spring seat 61 threaded into the plate 33
for varying the force of the spring 0. .

An extension 62 carried by the piston 58 retains
the spring 8¢ in position and extends loosely
through the spring seat 8f. These parts are en-
circled by a bellows &3 interposed bhetween the
piston 58 and the plate 33, and the interior of
the bellows 63 is in communication with the at-
mosphere through the spring seat 81.

On the opposite side of the piston 58 is a stem
that serves as a valve 64 for communicating the
chamber 81 with the chamber 55 whenever the
pressure of the fluid acting against the surface
59 falls below the force exerted by the spring 0.
The valve 84 is slidable in a bore 6% of a bushing
66 at the lower end of the chamber 55 and has
an external annular groove 87 to afford commu-
nication between passages 68 and 89 leading, re-
spectively, from relatively spaced points along
the length of the bore 83 to the chamber 3f and
a channel 18 communicating with the chamber
53, through a port 74, and with the lower end of

the bore &5 to subject the adjacent end of the-

valve 64 to suction pressure.

In order to assure a substantially constant
pressure in the chamber 31 the controlling device
is provided with a valve 72 that serves to valve

fluid from the chambper 31 to the channel 76:

whenever the pressure in the chamber 3t exceeds
a certain predetermined maximum value. The
valve 72 is reciprocable in g bushing 13 and has
an external annular groove 13 to afford com-
munication between a passage 15, leading from
the chamber 3f to the bore 7§ containing the
valve, and passages 77 and 78 leading from the
bore 76 to the channel 18 and located, respec-
tively, above and below the passage 78§.

The lower end of the valve 72 constitutes a
pressure surface 79 and is subjected to the pres-
sure of the fluid delivered thereto from the
chamber 3! by a passage 86. Such pressure is
opposed by a spring 8{ acting against a spring
seat 82 on the other end of the valve 12. The
opposite end of the spring 81 engages a spring
seat 83 which has a depression 84 for the gccom-
modation of an end of a screw 85 in the plate 33
and having a hand-whee! 86 whereby the screw
may be rotated for varying the force of the
spring 81.

Preferably, the chamber ${ is communicated
with the chamber 58 through an orifice 871 to
maintain the pressure in the chamber 21 at g
value proportionate to that of the fluid delivered
tc the orifice 38, and the pressure in the chamber
31 may, if desired, be controlled manually by
means of a needle valve 83 the valve portion 89
of which centrols the flow area of g passage 90
leading from the chamber 3! to the channel 710.
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The needle valve 88 is supported by the outer
wall of the casing 3§ and is held fixedly by a
lock nut 94.

In order to further assure against an excessive
pressure within the chamber 31 the casing is
provided with a relief passage 92 that leads from
said chamber to the chamber 55 and is controlled
by a spring-presssed relief valve 93 the casing
portion 84 of which is supported by the plate 33.

In practice, and at the beginning of an operat-
ing period, all the chambers and passages within
the controlling device will be filled with fuid
entering them from the suction side of the pump.
The valves 64 and 72 will then be held in their
lowermost . positions by their springs 68 and 81
and the chamber 3{ will be in communication
with the channel 70 through the passages con-
trolled by the valves 64 and 72, and when the
chamber §§ is filled the fluid acting against the
surface §3 will elevate the valve 64 to cut-off
communication between the passages 68 and 69.
The fluid then in the chamber 31 and acting
against the pressure area 43 will open the valve
23 in the degree required to cause the turbine
wheel 26 to operate at idling speed.

Thereafter, as the pressure of the fluid deliv-
ered to the chamber 3i by the orifice 38 increases
the actuator 39 will be further depressed thereby
to open the valve 28 to wider limits. 'This pres-
sure, acting against the pressure surface 79, will
also hold the valve 72 in position to cut-off com-
munication between the channel 70 and the
chamber §1, and whenever it exceeds the prede-
termined maximum value intended to maintain
in the chamber 3{ it will shift the valve 72 up-
wardly to establish communication between the
passages 1§ and 11. Fluid will then flow from
the chamber 3¢ into the channel 76 until the
pressure within the chamber 31 is again reduced
to normal and the spring 81 will then restore the
valve 12 to its non-valving position.

In the event that the pressure of the fluid act-
ing against the actuating surface 59 falls below
the force exerted by the spring 66, as when the
suction pressure at the pump falls below normal
or the pump loses its prime, the spring 60 will
depress the valve 84 and thereby place the pas-
sages 68 and 89 in communication with each
other through the annular groove §7. Fluid then
flows from the chamber 3f through these pas-
sages into the channel 78 and the pressure within
the chamber 3! will thereby be reduced to a value
rermitting the spring 5t to quickly shift the valve
29 to the position for cutting off the fuid supply
to the turbine.

In the modified form of the invention shown
in Figures 4 to 7 inclusive, the casing 95 has a
control pressure chamber 86 into which discharge
pressure is introduced through an orifice 97 and
a low pressure chamber 88 that communicates
with the suction side of the pump 2i through a
Dassage 99. The pressure within the chamber 95
is normally maintained substantially constant
by a valve 188 which controls communication
-between the chambers 26 and 98. The valve 100
is reciprocable in a bore 181 of a bushing 102 to
control passages (03 and i84 spaced along the
length of the bushing and, respectively, lead to
the chamber £6 and the chamber 98. Communi-
.cation is afforded between the passages 103 and
124 by an external annular groove 105 in the
valve.

One end of the valve 192 constitutes an actu-
ating surface (85 subjected to pressure from the
-discharge side of the pump 21, say from the dis-




‘opposed

t 2 plate 108on
‘the ‘end valve aplate 109 test-
ing upon an 'adj'u‘s'ti'h‘g s {10 in the ‘wall ‘of
'the casing 95

‘Means are provided for Bffeetitig a qu1ck re-
‘duction of the présst h t]
ever it becomes‘ex¢essively “hig
tion pressure ¥ B
this end the casing Has* dlscharge passage 111
that Teads frof the ‘chambsr 66 To tha chamber
98 and is bisected by a valve chaiiber 112 con-
ta1n1ng a Valve 113 Tor co"trollmg Said passage.
The valve 113 is ‘of ‘tHe ‘rotatry -type. It has a
passage 14 for Teg y h the ‘branches of
the ‘passage 1 Fl and ‘éarries pm 5-Raving an
‘end ‘connected to a tens:ou Sprinig {18 anchored
toapin 17in the casing.

The valve 113 is held in ‘position ‘to blank o
the" Passage - lll by holde1 118, of-L-shape, pivot-
ally mounted on ‘a screw i Y
casing. The holder has‘a shoulder 120 for ‘en-
‘gagement with a notch : 121in “the 't
is held in engagement t

Swith by a sprmg 122

connected to the holder and to a pin ‘128 in the

casing 85. The spring 122 exerts ‘3, pull on the
holder {18 for ma1nta1n1ng it in engagement
'with the pin ‘{5, and the valve ‘113 ‘may be
manually rotated, ‘to effect*slich ‘engagément, by
means of a spring-pressed rod 124 adapted ‘for
‘interlocking engagement with the valve ‘anhd op-
erable from the extermr of the casmg 95.

In the wall ‘of ‘the “casing “is -a manually op-
erable rotary trip member 125 -comprisitig a ‘rod
128 havmg a hand-wheel ‘121, ‘for ‘rotating -it,
‘carrying a rad1ally extendmg pin 19 for t1lt1ng
the holder out of engagement with ‘the ‘pin 115,

To the end that the: ‘holder IIB will be rocked
out of engagement w1th the pm 115 °t0 ‘reléase
the valve 113 whenever ‘the “préssure 'of ‘the fliid
delivered to the or1ﬁce 91 ‘éxteeds ‘a ‘certain pre-
determined maximum, the casmg ‘is prov1ded
with a chamber | 28 and ‘a’ passage 129 ‘to con-
vey fluid from the dlscharge s1de of: the pump to

the chamber 28, ‘whence fluid ‘also flows to ‘the -

surface 106 of the valve ‘100 through ‘a passage
i130. At one end of the chamber 128 is 3 gu1de
bushing 13t for a plunger 'i32 having ‘a ‘préssure
surface 133 at an ehd ‘tHereot subJected to the
fluid in the chamber’ 128 ‘Oh “the opp051te ehd
‘of the plunger l32 is’a plate 134 ‘that ‘engages
an end of a sprlng 135 which - seats agamst a
plate I36 restmg upon an ad)ustmg screw 137
'''' The ‘plate 134
overlies an arm 138 of ‘the holder IIB in spaced
relation therewith, and seats “agaiiist the roof
of the chamber 98.
Means are prov1ded to also t11t tHe' holder {i8
oub of engagement with the Valve (18 ‘ih re-
sponse to a predetermlned ‘minhimum “suction
pressure for reliéving the’ pressure 1in the chain-
‘ber 96. To this ‘end, a piston {39 ‘is arranged
in the chamber 98 to overlfe the arm 138, and
the tnderside of ‘the pxston l39 serves as a pres-
sure surface 149 which is, subJected to’ the pres-
sure in the chamber 98 for holdmg the "piston
out of engagement with ‘the = arm I38 A spring
{21 seats against the other sxde of the plston
439 ‘and ‘aghinst ‘a “tubular - “sprihg “seat ‘142

threaded, ‘for endwise adjustment, into-a plate

{43 covering the chambér 98. A Fod 144 on ‘the
‘piston 139 acting ‘dsa glide ot the: sprrng 141
‘éXtends loosely thiough ‘thie spring §éat 142,'ana
‘5 ‘corrugated bellows 145 nteérposéd between the
‘piston ‘139 and the‘cover 143" s h constatit -com-
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‘Hubhication with the Atmosphere ‘throtgh ‘the
sp¥ihg-seat 142

“In ‘thie “operatich of the devide, ‘assliming ‘the
‘chambers ‘thereof ¥o ‘e ‘flled ‘with ‘fHuid at stie-
tion pressure ‘aiid ‘comittinication between ‘the
chambers 96 ‘ahd 98 ‘to ‘be ‘cut-off by ‘the valve
113 in the m r'showhn in Pigure 4 of $he draw-
ings. Th1s pressure in the ‘chanibér 96 will open
‘the valve 29 -slishfly &d ‘catise the turbine to
‘opergte abidling speed. ‘The pisth 129 4will then
be “held out ‘of 't ‘With the holder (48 by
‘the fliid -in tHe ‘chimber 88 and the plikger
132 “will e ‘held thus by the Spring 135. The
‘Bressute -of ‘the- fluid therdafter ‘delivered {0 the
chamber 96, ‘by ‘the Ofifice 97, Will further de-
‘prress the actuator 39 ahd ‘opeén the valve 29
gradually ‘to the Tisititg position determined. by
the sprrng 5.

In the evént that the suction Ppressure falls
‘below the ‘predetermined minimum force ‘exert~
€d by the ‘spring (41, said ‘spring will thrust
the piston £39 ’dovvﬁ'wardly ‘dgdinst the aria {28
¢f the holder and ‘disConiiect it from the valve
113. The Spring 446 will then rotate the valve
‘and ‘place tHe ‘bassage ‘F1% in ‘registiy Wwith . the
passage I, -Fluid Will‘thenflow from the cham-
ber ‘96 into the ‘chariber ‘88 to-rediice the pres-
Blire acting ‘against ‘the ‘actuator 39, and the

“Spring ‘51 will ‘shift the valve -29 ‘to cut-off the

“flow of power-maediim 1o the turhine.

‘When nhormal Suction‘pressireis‘again restored
‘in ‘the ‘chaibér 98 ‘it Will imove ‘the piston 139
‘6t of the path ‘of the ‘arin 138 ‘and the valve
i3 ‘is ‘theh rotated to its ‘closed position, by
meéans of the sprivig-pressed rod 124, and the
‘spring 122 will ‘rock ‘thie holder 18 into locking
‘engagemernt with the pin {185.

During the Horwial -opération ‘6f the pump the
plunger 132 remsitis inactive but when the pres-
sure acting ‘against the ‘surface 183 exceeds that
‘exerted by the spring 138 it will'shift the piunger
and éause the plate 134 to tilt the holder 118
‘but of engdgemmeinit with the vsalve. The latter
Will ‘then &ssume the opén position for reducing
‘the pressure in the thamber 98 and enable the
spring 51 to quickly close the Valve 25 for cut-
ting off the flow of power thediim to the turbine.

Normally, ‘the pressure 6f the fiuid in the
chamber 86 is maintgined substantially constant
by ‘action of ‘thie valve '180. This valve is sub-
jected to the 'same fluid &s the plunger 182, its
spring 107 being “adjusted, however, to yield to
‘a different pressure. Thus, whenever the pres-
sure in the chamber 28 exceeds the -force of
the spring #0T the valve 100 will be moved down-
wardly to establish ‘communication between the
passages (03 and 104. The pressure in the
chamber 96 will thereby Be reduced to the normal
Value ‘and the spring 197 will theh again return
the valve (80 %0 its'closéd pésition.

-1 claim: )

1. In a coritrollihg dévide f6r o “prime ‘Moéver
having ‘a power “inedilvin ‘controlling meémbeér, a
pump driven by the prime mover, a-casing having
a chamber into ‘which sdid puiip ‘delivers a por-
tion of the fluid pumped thereby, means aeting

‘responsively to ‘the"pré§suie in the ‘chamber for

‘actuating the dontrolling -iiembér in one direc-
tion, resilient meansfor ctuatmg the'controlling
metnber in the oppos1te diféction, and means'sub-
Jected to the pump suctmn pressure and actmg

Tpressure in’ the chamber below’ the Faliie” requlred

£0 ‘Opérate the LoRtroling hiember,
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9. In a controlling device for a prime mover
having g power medium controlling member, a
pump driven by the prime mover, a casing hav-
ing & chamber into which said pump delivers a
portion of the fluid pumped thereby, means in
the chamber acting responsively to the pressure
therein for actuating the controlling member in
one direction, resilient means for actuating the
controlling member in the opposite direction, and
means constantly subjected to the pump suction
pressure and acting in response to a predeter-
mined minimum value thereof for effecting a re-
duction of the pressure in the chamber below the
value required to operate the controlling member.

3. In a controlling device for a prime mover
having s power medium controlling member, a
pump driven by the prime mover, a casing hav-
ing a chamber into which said pump constantly
delivers a portion of the fluid pumped thereby,
means acting responsively to the pressure in the
chamber for operating the controlling member,
valve means acting in response to a predeter-
mined high pressure in the chamber to valve fluid
therefrom for maintaining a constant pressure in
the chamber, and other valve means acting re-
sponsively to the pump suction pressure to valve
fluid from the chamber for lowering the pressure
therein below the value required to operate the
controlling member whenever the suction pres-
sure falls below a predetermined minimum value.

4, In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing having
a chamber into which said pump constantly de-
livers a portion of the liquid pumped thereby, a
piston subjected to the pressure in the chamber
for moving the controlling member in a direction
to supply power medium to the prime mover,
yieldable means constantly tending to move the
controlling member in a direction to cut-off the
flow of power medium to the prime mover, valve
means operating in response to the pressure in the
chamber to normally maintain a constant pres-
sure therein, and other valve means acting re-
sponsively to the pump suction pressure to effect
a reduction in the pressure within the chamber
to a value below the force exerted by the yieldable
means whenever the suction pressure reaches a
predetermined minimum value,

5. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing having
a chamber into which the pump constantly deliv-
ers a portion of the fluid pumped thereby, a re-
ciprocatory piston actuated by the pressure in the
chamber for moving the controlling member in a
direction to supply power medium to the prime
mover, yieldable means constantly tending to
move the controlling member in a direction to re-
duce the supply of power medium to the prime
mover, means for damping the movement of the
piston, and means acting in response to a prede-
termined minimum pump suction pressure for ef-
fecting a reduction in the pressure within the
chamber below the force exerted by the yieldable
means.

6. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing having
a chamber into which the pump censtantly de-
livers- a portion of the fluid pumped thereby,
means subjected to the pressure in the chamber
for moving the controlling member in a direction
for supplying power medium to the prime mover,

vieldable means for moving the controlling mem--

10

15

20

25

30

35

40

45

50

55

60

65

70

75

8

ber in the opposite direction, means for damping
the movement of the first said means, a spring-
pressed valve actuated by a predetermined maxi-
mum pressure in the chamber for valving fluid
from the chamber to normally maintain a con-
stant pressure in said chamber, and a spring-
pressed valve acting responsively to the suction
pressure at the pump to valve fluid from the
chamber for reducing the pressure therein below
the force exerted by the yieldable means when-
ever the suction pressure reaches a predetermined
minimum value.

7. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing having
a chamber into which the pump constantly de-
livers a portion of the fluid pumped thereby,
means acting responsively to the pressure in the
chamber for operating the controlling member, a
discharge passage in the casing for the cham-
ber, a valve for controlling the passage, a holder
for normally maintaining the valve in position
to close the passage, means constantly tending
to move the valve into position for opening the
passage, and means acting responsively te a pre-

ctermined minimum pump suction pressure for
actuating the holder to release the valve and
thereby enable the second mentioned means to
move the valve into position for opening the
passage.

8. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing hav-
ing a chamber into which the pump constantly
delivers a portion of the fluid pumped thereby, an
actuator for the controlling member actuated by
the pressure in the chamber for supplying powsr
medium to. the prime mover, a spring for mov-
ing the actuator to reduce the supply of power
medium to the prime mover, a discharge passage
for the chamber, a valve for controlling the dis-
charge passage normally positioned to preclude
the flow of fluid from the chamber through the
passage, means for causing the valve to assume a
position for opening the passage for effecting a
reduction of the pressure in the chamber below
the force exerted by the spring whenever the
pump suction pressure reaches a predetermined
minimum value, and means for causing the valve
to assume a.position for opening the passage
whenever the pressure of the fluid discharged by
the pump exceeds a certain predetermined value.

9, In a controlling device for a prime mover
having a power medium confrolling member, a
pump driven by the prime mover, a casing hav-
ing a chamber into which the pump consiently
delivers g portion of the fluid pumped thereby,
means subjected to the pressure in the chamber
for moving the contrclling membear in a direction
to supply power medium to the prime mover, a
spring for moving the controlling member in
the opposite direction, a discharge passage in the
casing for the chamber, s valve for controlling
the passage, a holder for normally maintaining
the valve in position fo close the passage, means
constantly tending to move the valve into posi-
tion to open the passage, means acting respon-
sively to a predetermined minimum pump suc-
tion pressure for actuating the holder to release
the valve and thereby enable the second men-
tioned means to move the valve into position for
opening the passage to reduce the pressure in the
chamber below the force exerted by the spring,
and means acting in response to a predetermined
meaximum pressure of the fluid supplied to the
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chamber for actuating the holder to release the
valve and thereby enable the second mentioned
means to move the valve into position for open-
ing the passage to reduce the pressure in the
chamber below the force exerted by the spring.

10. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing hav-
ing a chamber into which the pump constantly
delivers a portion of the fluid pumped thereby, an
actuator for the controlling member actuated by
the pressure in the chamber for supplying power
medium to the prime mover, a spring for moving
the actuator to reduce such supply of power me-
dium, means acting in response to the pressure
of fluid discharged by the pump for normally
maintaining a constant pressure in the chamber,
a discharge passage in the casing for the cham-
ber, a spring-pressed valve for controlling the
passage normally positioned to preclude the flow
of fluid from the chamber through the passage,
means for causing the valve to assume a position
for opening the passage to effect 2 reduction of
the pressure in the chamber below the force ex-
erted by the spring whenever the pump suction
pressure reaches a predetermined minimum value,
and means for causing the valve to assume a posi-
tion for opening the passage whenever the pres-
sure of the fluid discharged by the pump exceeds
a certain predetermined maximum value.

11. In a controlling device for a prime mover
having a power medium controlling member, a
pump driven by the prime mover, a casing hav-
ing a chamber into which the pump constantly
delivers a portion of the fluid pumped thereby, an
actuator for the controlling member actuated by
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the pressure in the chamber for supplying power
medium to the prime mover, a spring to move
the actuator for reducing the supply of power
medium to the prime mover, a discharge passage
for the chamber, a rotary valve to control the
passage, a spring constantly tending to position
the valve for opening the passage, a holder piv-
otally mounted in the casing to engage the valve
for holding said valve in position to close the
bassage, a spring-pressed piston constantly sub-
jected to pump suction pressure and acting at a
predetermined minimum value thereof to disen-
gage the holder from the valve and thereby en-
able the spring to move the valve into position
for opening the passage to effect a reduction of
the pressure in the chamber below the force
exerted by the first mentioned spring, and a
spring-pressed piston constantly subjected to
pump discharge pressure and acting at a prede-
termined maximum value thereof to disengage
the holder from the valve and thereby enable the
spring to move the valve info position for open-
ing the passage to effect a reduction of the pres-
sure in the chamber below the force exerted by
the first mentioned spring.
HANNS HORNSCHUCH.
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