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>gersoll-Rand Company, New York, N. Y., :a .cor 
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_Application November 30, 1194.6, Serial No. 713,253 
(Cl. 10S-35) .11 claims. 

l 
This invention relates to centrifugal pumps, 

and more particularly to a controlling device for 
prime movers serving to drive‘centrifugal 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 insuliiciently primed 
or improperly vented. Y ‘ 

-A more -speciñc `object is to- effect the auto 
matic cutting off of' the power medium to the 
prime mover whenever anyoi :theaforesaid con 
ditions prevails. ' 
Further objects will ¿be in part obvious and in 

part pointed out hereinafter. 
'In the drawings accompanying this specifica 

tion and in which similar reference numerals re 
vfer to similar parts, 

Figure l is 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 v2 is an elevation, partly in section, of 

vone'tormof the'invention, ' 
Figure 3 is a transverse view taken through 

Figure 2 on the line 3-3, 
Fig-ure 4 is a Aside elevation, partly broken 

away, of a modiiied form »of the invention taken 
through Figure v5 -on the line Yliu-4, 

Figure 5 is a transverse view taken through 
¿ Figure 4 onthe ̀line 5-‘5,>and 

Figures >6 and 7 are elevations, in section, 
taken through Figure> 5 Äon :the lines .6--6 and 
'l--1, respectively. ` 
Referring to the drawings and» at first more 

particularly to Figure l, 20 designates a pump 
ing apparatus lcomprising a centrifugal pump 2l, 
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 .2l is shown :as having ñrst and 

second stage impellers 24 and :25, respectively, 
and the prime mover 22 is shown, >for the Vpur 
pose of illustration, :as being a .turbine .the wheel 
2.5 of which is connected, by suitable shafting 
21., to the impel‘lers 24 and vMi. ­The turbine ‘has 
the `usual ports and passages 28 for conveying 
power medium to 'the wheel '26, and the ñow vlof 
power medium is controlled ̀ lby la reciprocatorïy 
valve 29 which is actuated by the controlling 5de 
vice 23 `for valving the 'power medium to 'the 
turbine. ’ ` 

VIn the -form shown in Figures "2 and Bfthe ­con­' 
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„connected to the valve 29. 

2 
trolling device comprises a casing 3U having .a 
chamber 3i closed at its lower end by a .detach 
able cover 32 and at its upper end by a plate 33 
overlying the casing and secured thereto by ybolts 
`34. The chamber 3l is Tin constant communi 
cation with the discharge side of the pump 2i, 
in the Apresent instance with the discharge pas 
sage-’35 for the impeller 24, through a .conduit 
36, a recess 3.1 in the casing 30, and an orifice 
fit opening into the chamber. 
The pressure of .the fluid within the chamber 

S-I'ac-tuates the valve 29 and is transmitted there 
to by »an actuator 39 in the chamber. In a pre 
ferred form, the actuator 39 ̀ comprises a rod 4.0 
that extends slidably through .the cover .32 and 
.through a cylindrical .extension Al, 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 movement of the .ac 
.tuator .39 for opening the valve 29 a bellows 44, 
in fluid tight .eng-agement with the head 42 and 
the cover 32, is disposed about the `rod 40 and 
the .extension 4I to. form -a .cushioning chamber 
45, and the clearance Mibetween the rod 4B and 
the extension 4l is .of such area that the air will 
flow therethrough from the .chamber 45 at a suf 
íicientlyv slow rate to .cushion the .down-ward 
.stroke .of the actuator and thereby assure .the 
gradual .opening oi the valve 29. The return 
movement Lof the actuator and ,the valve takes 
piace comparatively quickly, the .cover 32 being 
provided with .a `check vvalve mechanism .4_1 of 
.the “ball ­type which operates _in _a well Aknown way 
to admit »air into the v:chamber 45. 
vThe Arod 4B extends .zexteriorly of the cover 32 

.audits lower »end engages a stem 48 threadedly 
lThe opposite end 

`portion of the rod 48 carries .a nut 49 which acts 
as an .abutment for .a .seat ,50 engaging an end 
of a spring :5| the opposite .end of which seats 
.against a boss `52 on the turbine serving as a 
guide .for the rod .48. 

`Asfwi-l-_l be apparent, the force of .the spring ¿5l 
may be conveniently varied by means ,of the _nut 
»49 and, in practice, the .spring ..51 is so .adjusted 
that the valve 29 wiîlfl he opened slightly to .cause 
operation of the turbine at idiing .speed when 
ever .a ¿pressure of the val-neef 4suction pressure 
`exists in the .chamber 3|. ASuch 'opening -move 
ment oi the valve 25 may, if desir-ed, kbe eifected 
manually by means oi“ a rod »53 that depends 
from’the plate '33 Wherewith it is i-n threaded 
engagement. l'I‘he rod ‘53 is normally so posi 
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tioned that its lower end is spaced from the head 
@i2 of the actuator and at its opposite end is a 
hand-wheel 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 
cut off from the source of liquid supply, or is un 
primed or improperly vented. To this end the 
casing 30 is provided with a chamber 55 that 
communicates with the inlet opening 56 of the 
pump 2| through a conduit 5l and contains 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 59 interposed between the piston 58 and a 
tubular spring seat 9| threaded into the plate 33 
for varying the force ci the spring 50. . 
An extension 92 carried by the piston 58 retains 

the spring 50 in position and extends loosely 
through the spring seat 3|. These parts are en 
circled by a bellows 93 interposed between 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 9 | . 
On the opposite` side of the piston 58 is a stem 

that serves as a valve (ill for communicating the 
chamber 3i with the chamber 55 whenever the 
pressure of the fluid acting against the surface 
59 falls below the force exerted by the spring 60. 
The valve 64 is slidable in a bore 95 of a bushing 
60 at the lower end of the chamber 55 and has 
an external annular groove 6l to afford commu 
nication between passages G9 and 39 leading, re 
spectively, from relatively spaced points along 
the length of the bore 55 to the chamber 3| and 
a channel ‘l5 communicating with the chamber 
55, through a port il, and with the lower end of 
the bore 55 to subject the adjacent end of they 
valve 34 to suction pressure. 
In order to assure a substantially constant 

pressure in the chamber 3! the controlling device 
is provided with a valve 'i2 that serves to valve 
fluid from the chamber 3| to the channel 70; 
whenever the pressure in the chamber 3| exceeds 
a certain predetermined maximum value. rThe 
valve 72 is reciprocable in a bushing 'E3 and has 
an external annular groove 'lf3 to afford com 
munication between a passage 15, leading from 
the chamber 3| to the bore 79 containing the 
valve, and passages 'It and 'i8 leading from the 
bore ‘i6 to the channel 'l0 and located, respec 
tively, above and below the passage l5. 
The lower end of the valve l2 constitutes a 

pressure surface 'I9 and is subjected to the pres 
sure of the fluid delivered thereto from the 
chamber 3| by a passage 80. Such pressure is 
opposed by a spring 9| acting against a spring 
seat 32 on the other end of the valve 12. The 
opposite end of the spring 8| engages a spring 
seat 83 which has a depression 84 for the accom 
modation of an end of a screw 85 in the plate 33 
and having a hand-wheel 96 whereby the screw 
may be rotated for varying the force of the 
spring 8l. 

Preferably, the chamber 3| is communicated 
with the chamber 55 through an orifice B1 to 
maintain the pressure in the chamber 3| at a 
value proportionate to that of the fluid delivered 
tc the ori?ce 38, and the pressure in the chamber 
3| may, if desired, be controlled manually by 
means of a needle valve 98 the valve portion 89 
of which controls the flow area of a passage 90 
leading from the chamber 3| to the channel '10. 
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The needle valve 88 is supported by the outer 
wall of the casing 39 and is held fixedly by a 
lock nut 9 l. 

In order to further assure against an excessive 
pressure within the chamber 3| 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 94 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 ñlled with fluid 
entering them from the suction side of the pump. 
The valves 94 and 'l2 will then be held in their 
lowermostpositions by their springs 60 and 8| 
and the chamber 3| will be in communication 
with the channel 'i0 through the passages con 
trolled by the valves 34 and l2, and when the 
chamber 55 is filled the fluid acting against the 
surface 59 will elevate the valve 64 to cut-off 
communication between the passages 68 and 69. 
The fluid then in the chamber 3| and acting 
against the pressure area |13 will open the valve 
29 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 3| by the orifice 38 increases 
the actuator 39 will be further depressed thereby 
to open the valve 29 to wider limits. This pres 
sure, acting against the pressure surface 19, will 
also hold the valve l2 in position to cut-01T com 
munication between the channel 'I0 and the 
chamber 3|, and whenever it exceeds the prede 
termined maximum value intended to maintain 
in the chamber 3| it will shift the valve 12 up 
wardly to establish communication between the 
passages i5 and 77. Fluid will then flow from 
the chamber 3i into the channel ‘i0 until the 
pressure within the chamber 3| is again reduced 
to normal and the spring 8| will then restore the 
valve 'l2 to its ncn-valving position. 

In the event that the pressure of the ñuld act 
ing against the actuating surface 59 falls below 
the force exerted by the spring 50, as when the 
suction pressure at the pump falls below normal 
or the pump loses its prime, the spring 63 will 
depress the valve 6d and thereby place the pas 
sages 63 and 59 in communication with each 
other through the annular groove 31. Fluid then 
flows from the chamber 3| through these pas 
sages into the channel 'i0 and the pressure within 
the chamber 3| will thereby be reduced to a Value 
permitting the spring 5| to quickly shift the valve 
29 to the position for cutting off the fluid 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 96 into which discharge 
pressure is introduced through an orifice 9'l and 
a low pressure chamber 93 that communicates 
with the suction side of the pump 2| through a 
passage 99. The pressure within the chamber 99 
is normally maintained substantially constant 
by a valve lil@ which controls communication 
lbetween the chambers 95 and 93. The valve |00 
is reciprocable in a bore 90| of a bushing |02 to 
control passages |93 and |04 spaced along the 
length of the bushing and, respectively, lead to 
the chamber 96 and the chamber 98. Communi 
_cation is afforded between the passages |03 and 
|04 by an external annular groove |05 in the 
valve. 
One end of the valve |90 constitutes an actu 

ating surface |99 subjected to pressure from the 
vdischarge side of the pump 2|, say from the dis.. 



¿charge passage '5315, i 1an 

fepd 161.; the . 

'the casing 195. 
Means ̀ K 

this endÍ the casing Lvas* » y 1 
that leads » from íI'fh‘e 96 ‘to ̀ th‘e “chamber 
98 and isl’bisected by a v_alvevcl-i r?ibei‘ II‘2 con 
taining a valve> I’I3 'för -co7`t`rollihgï's'aíd passage. 
The valve I I3 `»is of the ‘ tary >ty?ìe. It a 

ally mounted fon 'a sc'rev'l 
casing. The holder hasj-'a ‘shoulder §|>2`Il for ­en 
gagement ’With a notch -I ` `> " ' " ' ' 

is held in engag'ë'men‘t't " "With'by as?ring |22 
connected to the holder '_aîid ­-tòfapin >|23 yin the L 
casing 95. The spring >I2ï^2 exerts-fa Vpull on the 
holder I I8 for maintaining »it in ‘engagement 
‘with the pin ‘IIL5, and ­'the i¿vali/"è lH93 ­may be 
manually rotated, 4to 'effectfsiich'f’engagement by 
means of a spring-pressedrod |24 adaïpt’edïfor 
>interlocking engagement vvïith “the Vvalve and ‘op 
erable from the exterior of the’casi'nig’95. 
In the Wall of the »fcasingfis -a manually op 

erable rotary'trip member |25 -coniprîsi'rig'a rod 
If/Zt` having a hand-wheel ­'|­2"'I,` *forrotating it, 
carrying ya radially eigite'ridi?g 'I9 for tilting 
the holder out Vof é'llgagemlëntfwiththe'pin II5. 
To the end therme-,holder I Is wm be 'rocked 

`out of engagement Vvvitlïi the pin II E‘ftofrelease 
the valve IIS 'Whenevérftheïpre‘ssure lb’fïth'e huid 
delivered to the oriñce 9'I ‘éx‘ceedsfaicertain pre 
determined maxirnum, ~the y"casing >'is’p'r'ovided 
With a chamber |2f8 and'fapassage |29 ït’o con 
vey fluid from’tñhe discharge vside of-the‘pump to 
the chamber |23, Vvvh'enc‘e flui‘dfalso'ñows tothe ~ 
vsurface |95 of theîvalve illlll'ïthróughfa passage 
|30». At one4 end of the chamber |28 ̀ "is ‘a guide 
bushing I3I vfor ïa plunger I|32 having ‘apréssure 
surface |33 atan 'e'nclftl’iereól »subjected lto the 
fluid in `the chavmbè‘nIZS; ‘On tthe opposite endI 

'fiat 

to 
"of the piunge'r |32 is fia 'plate 1:34 thet‘enga'ges 
Aan end of a spring |535 ­vs'fhicl'i’seats ¿against a 
`>plate |36 ’resting uponjan :adjusting *sc‘rew k|31 
in the Wall of the 'casing "915.V The v"plate I 34 
overlies an arm r|33 óf fthe holder fl I8, in spaced 
relation therewith, and 'seats'against the roof 
ofthe chamber­98._ n y u y _` v 

Means are providedftoialso tilt ~Ithe-holder |I8 
out of engagement with Etl’ie‘i/alve ||3 'in re 
sponse to a predetermined jniiini'náiir'n "suction 
pressure >for relieving the L_pressure v'in the cham 
‘b‘er 96. To thisfe'nd, a piston |39 'is 'arranged 
in the> chamber ̀ 98 to -ovérliefthe var11'f1"|38, and 
Athe'undersideofthe piston [39 serves 'as a pres 
sure surface y|49 Whichni's' subjected "tothe pres- ‘§65 
sure in the chamber "9'8Ffor holding the ’piston 
out of engagement'withvtl'ïe-a?m |38. A spring 
I4I seats againstïthe wother nside of the piston 
’|39 ¿and against '_'a 'tubular 'seat ­'|152 
threaded, for‘ve'ndvliise adjustment, "in't'o VAa plate ' 
|93 covering the 4chamber98. A 1K4 on'the 
É'piston |39 actil'igfas Aà.'guide‘ffiïrtl‘le'spring |`4I 
ïeáàte’nds loosely through v"the'-:s‘pî‘ih'g’seat "|42, and 

jln Í'the :operation of l'the device, @assuming the 
îchambe‘í‘sfthereof 'îtb ~_ " v«lìlleìi `rv‘vi'th @flu-id' at suc 
tion pressure f'a-n'd ‘communication between *the 
Achambers v`9E jand l"98 î’to ‘be 'cu-'tä'off by the valve 
I I3 in «the in rshbtvíïlïiniFigu?e-¿i of the 'dr'aï'w 
-ing's,_ rr-iiisgißre'ssure theenambefss ‘will Open 

‘valve «29 -s'lighï'âljr ‘5a-rid l’cause Ythe îturbine to 
>operate atfi'dling speed. «The'ïniston lïI'39ï‘vI/«ill 'then 
b’e fh’eld out VYof ie ït îwith the holder I­|8 by 
lthe lìuid ¿in the chamber L98 and ‘the plunger 
'YI-32 Vtvill :bel-‘held thus by »the spr-‘ing I 35. The 
pressure »'o'f ‘tnelneiu’tnëreafter delivered to the 
ëlía?lb'ér 96, ¿bjr n‘the `~‘Ó?iïñcle í91, 'f??ill 'further vde, 
»pr'é'ss `ït-l'1'e ~`’acl-,tratar 139 ïan'd 'open ~the valve '129 
‘gradually-to the 'limiting 'ïpo's'ition determined'by 
-the-s'prlnglü. 1 

V«In ïthe event that the suction «pressure ïfal 
belötv "the lr')rede‘t'èr‘mi'ned lfrnini-rhum force exert 
ed by the ls'p'rïíñ’g MI», ­said vspring will `thrust 
lthe piston |39 ïdó'v'vmvvardly ¿against the arlì’l |33 
¿if Vthe holder and difsödrínect litïfrom lthe valve 
I I3. The 'spring 1I I6 ­v'villy‘the'n rotate the valve 
l‘and place Athe`ï'pas`sag­e 4'IlIä‘Ivîin registry ̀ With the 
passage III. Fluidviillïthenïflow from the cham­ 
'ber 96 into’the'c'har?iberfw izo-reduce the -pres 
ls?r'e 'acting 'against `>the ¿actuator `39, and the 
‘spring 5I Will 'shift the 'Valve »2S t0 ycut-off the 

W'hen 'normal suctióh-ï-'prëssur'eïîs v:again restored 
Iin ïthe vchamber >98 -i-t 'will =inove the piston v|99 
Iout of the -path ¿of the v’arm ‘3l-‘38 `and the valve 
­'|I3 is 'then rotated l'to its "closed position, by 
means of >'the springe'pressed rod |24, and the 
¿spring |22 will rock *the holder ~I'Iiß into locking 
'engagement with the pin |15. 

During the fn‘ormal yopération"of the kpump the 
plunger |32 "remains inactivebut ‘when the pres 
sure acting ~"against the surface '|33 exceeds that 
exerted by the sprln‘g'lßâ it Will'shift the ¿plunger 
fand _cause the lplate ’|34 ‘Ito 'tilt the holder |58 
fout of engagement with the valve. The latter 
'v'vill 'then assume the openi'po‘sition ­"for reducing 
-the pressure in the 'chamber 96 and enable the 
spring 5| to dliickly ’close the rvalve `29 for cut 
ting off the flovv'óf power lI?lecli-umto the turbine. 

Normally, I’the pressure óf the "fluid in the 
chamber 96 is maintained"substantially constant 
by action lof thevalvevltß. This valve is sub 
jected `to the same fluid as the vplunger i132, its 
spring |91 beingfadjuste'd, however, »to yield to 
'a different pressure. Thus, YWhenever the >pres 
sure in the chamber |528 exceeds the -force of 
the spring IfIl'I the v'a'lveiI'ûU will‘bfe *moved down 
wardl'y to 'establish 'communication between the 
passages _ |03 and 104. The Ipressure 'in the 
chamber '96 Willtheréby' be reduced to the normal 
Hvalue ­and thef pring '|01 will then again return 
-the'valve [9D ¿to its-‘closed position. 

1. In a controlling device for lt1."`1J’rì'i1~le ïirïover 
having a'povver ¿medium ï‘c‘ontrolling member, a 
pump driven bìfth'e prime mover, ’a casing having 
a chamber into 4tvliidh saidpuì'npï'delivë?s a por 
tion of the fluid pumped thereby, means acting 

,_ @fessure»attachantemettretaiüeïresui?ed 
fitte oberste the eönf-tronihefmémsër~» ‘ . 
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2. 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 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 a 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 ñuid 
therefrom for maintaining a constant pressure in 
the chamber, and other valve means acting re 
sponsively to the pump suction pressure to valve 
iiuid 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 eiîect 
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 constantly 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, 
yieldable means for moving the controlling mem 
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-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 oi the iiuid 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 to a pre 
etermined 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 iiuid 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 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 aposition for opening the passage 
whenever the pressure oi the iluid discharged by 
the pump exceeds a certain predetermined value. 

9. 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 iluid pumped thereby, 
means subjected to the pressure in the chamber 
for moving the controlling member 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, 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 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 
maximum pressure of the iiuid 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 ñuid 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 ñuid from the chamber through the passage, 
means for causing the valve to assume a position 
for opening the passage to effect a 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 ñuid 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 
passage, 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 into 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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