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(C. 1063-—16) 3 Clains. 

This invention relates to pressure responsive 
controls for engine-pump combinations and rino)"e 
particularly to an adjustable control effective to 
regulate the speed of an engine in Tesponse to 
variations in the outlet pressure of an aSSociated 
engine driven pump to maintain the pump pres 
Sure within. Selected limits. 

It is among the objects of the invention to pro 
vide improved control nechanism connected be 
tween the throttle of a pump driving engine and 
the outlet portion of a pump driven by the engine 
to maintain the outlet pressure of the pump With 
in predetermined or selected limits by varying the 
speed of the engine; which can be conveniently 
mounted on pumping, apparatus, Such as a fire 
engine or pumper, with no material modification 
of the construction of the apparatus; which is 
manually adjustable to set the engine throttle 
for a selected pump outlet pressure and to main 
tain the pump outlet pressure Substantially at 
the selected value; which can be placed in and 
out of operation as desired; and which is simple 
and durable in construction, economical to inan 
ufacture, and positive and effective in opera 
tion. 
Other objects and advantages Will becorae ap 

parent from a consideration of the following de 
Scription and the appended claim S in conjunction 
with the accompanying drawings wherein: 

Figure 1 is a fragmentary top plan view of an 
engine-pump combination with control mecha 
nism illustrative of the invention operatively ap 
plied thereto; 

Figure 2 is a fragilentary side elevational view 
of a control panel showing the adjusting devices 
for the control apparatus mounted on the con 
trol panel; and 

Figure 3 is a side elevational view on an en 
larged Scale of the control apparatus with por 
tions broken a Way and shown in Cross Section to 
better illusticate the construction thereof. 
With continued reference to the dira, Wings, the 

numeral 9 generally indicates a pump driving 
engine, Such as an internal combustion engine, 
having fuel admitting or charge-forning means, 
such as the carburetor controlled by the throt 
te vallye 42 and walve shaft 33 for ragulating the 
Speed of the engine, The numeral 3 generally 
indicates a Water pump, illustrated as a centrifu 
gal pump, driven by the engine it through a 
drive shaft 6 and including a punp outlet por 
tion provided with hose connection fittings as 
indicated at í B, í 9 and 2{, each having a manu 
ally operated cut off Valve, as indicated at 2, 
22 and 23 respectively. 
With this arrangement, as many as three fire 

hoses can be connected to the pump at the same 
time. This number of firehoses, however, is only 
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exemplary, as different pumps may provide con 
nections for different numbers of hoses. When 
the fire hoses are in use, they are frequently 
turned on or off at the nozzle end and each time 
one or inore of the hoses are turned off this ac 
tion causes a pressure Surge in the output pres 
sure of the pump 5 and, with a constant Setting 
Of the eigine trottile, an increa,Se in pUIEp "Output 
pressure above the desired value for Such pres 
sure. The control inechanism of the present in 
Wefation is effective to Inlaintain the Output pres 
Siire of the punip Substantially constant at any 
Selected value Within the practical operative 
range of pump output pressures and to Substan 
tially eirninate pressure Surges and excessive in 
creases in the pulp output preSSure when the 
volunetric output of the pump is reduced. 

Instrument panels 24- and 25 are mounted in 
Substantially Vertical position at respectively Op 
posite sides of the pump 5 and the hose connect 
ing fittings and handles of the cut off valves pro 
ject through these panels and the hose connec 
tion fittings may carry Screw caps at the outer 
Side of the corresponding panels, if desired. 
The engine may be used to propel a vehicle, 

SUch as a fire engile, On Which the engine and 
punp are mounted, and in this case, Will be pro 
vided With a, change Speed tranSnaiSSiOn 26 hav 
ing a gear shift lever 27 and a drive shaft 23 
extending from the tranSaission to the drive axle 
or axles of the vehicle, the pump driving shaft 
is extending from a power take of connection of 
the trana Smission 26. 
The pump pressure control mechanism com 

prises a flat base is of elongated, rectangular shape 
mounted in Substantially horizontal position ad 
jacent the engine , and between the engine 
charge-forming device and the pump 5. The 
base may be mounted on the engine or oil. Some 
part of the engine Supporting Structure, Such as 
the vehicle frame, as may be found most con 
venient or desirable, and a container , prefer 
ably of elongated, cylindrical shape, is mounted 
in upstanding position on the base 6 at the end 
of the base renaote from the charge-forming de 
vice of the engine. The container is con 
pletely closed and has an apertured and internal 
ly screw threaded boss 8 on its upper end wall 
which boss provides a filler neck for the containai 
and is normally closed by a screw plug 9. The 
COItalir er: encloSeS a fluid receiving chainer and 
a tubular fitting 38 projects from the container 
near the botton end thereof in con?inuinication 
With the interior chamber whilea, Second tubular 
fitting 3 projects from the container near the 
upper end thereof in I communication with the 
included chamber. 
A conduit 32 is connected at one end to the 
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Outlet portion 7 of the pump through a suitaole 
elbow fitting 33 and is connected at its other 
end to a T fitting 36 mounted in an aperture in 
the control panel 25. A pressure gauge 35 is 
in CUrted on the Outer side of the panel 25 and 
connected to the T fitting 34 for indicating the 
pressure of the liquid in the outlet portion of 
the pump. A cut off valve 36 is mounted on the 
rear side of the panel 25 and has an operating 
krob 3 at the front side of the panel and a con 
duit section 38 connects the T fitting 34 to one 
Side of the valve 35. A conduit Section 39 con 
nects the other side of the Valve 35 to the tuous 
lar fitüiiag 3 €) O. the contaira€er , a, dra,iin WalW??e 
4t being interposed between the tubular fitting 
3 and the adjacent end of the conduit 39 and 
having an operating shaft 4 i, an operating han 
dle or knob 42, so that the drain valve can be 
opened and closed, as found necessary or de 
sirable. 
A flap type check valve 43, of well known con 

struction, is connected at one side to the tubulai' 
fitting 3 through a coupling or union 44 and 
has its flap 45 positioned to permit free passage 
of fluid from the container through the check 
valve, but precludes the return of fluid through 
the check valve to the container. The flap, how 
ever, is provided with an aperture 46 therein 
constituting a restricted Orifice through which 
fluid may return through the valve into the con 
tainer at a greatly reduced rate of flow. 
A bracket 48 is mounted on the base 6 ad 

jacent the container and a bracket 49 is mount 
ed on the base at a location spaced from the 
bracket 48 in a direction away from the con 
tainer and near the end of the base remote 
from the container. 
A first lever 59 is pivotally mounted at one 

end on the bracket 49 in upstanding positioin 
relative to the base 6 and has its other or upper 
end connected to the throttle shaft 3 of the 
engine through a link 5 and a crank 52 mounted 
on the throttle shaft. The arrangement is such 
that movement of the upper end of the link 50 
toward the throttle shaft closes the engine throt 
tle, and movement of the upper end of the link 
in a direction away from the throttle shaft opens 
the throttle. 
A flexible push and pull device 53 has a flexible 

casing or sheath 53' secured at one end in a 
clamp 34 which extends upwardly from the 
bracket 49 adjacent the lever 56 and has a core 
Wire 55 which extends slidably through the sheath 
53' and past the lever 59. A bracket 56 is se 
cured to the link 5 adjacent the lever 50 and 
carries an abutment washer 57, the bracket and 
abutiment Washer being apertured for the pas 
sage of the core wire 55 therethrough, and a 
Second abutment washer 58 is secured to the 
core wire 55 at the corresponding end thereof 
and at a location spaced from the Washer 57. 
A coiled compression spring 59 surrounds the 
Core Wire 55 between the Washers 5 and 58 and 
is effective to transmit a pull on the core wire 55 
to move the lever 50 in its throttle opening di 
rection, the lever being moved toward its throttle 
closing position by a spring 60 connected between 
the link 5 and the charge-forming device . 
At its end remote from the clamp 54 the sheath 

53' is Secured in a clamp 6 mounted on the 
panel 25 and disposed at the rear side of the 
panel and the core wire 55 is connected at its 
end remote from the washer 58 to a screw shaft 
62 which extends slidably through a sleeve 63 
mounted in an aperture in the panel 25, means, 
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4 
not illustrated, being provided to preclude ro 
tation of the shaft 62 relative to the sleeve. A 
handwheel 64 is threaded onto the shaft 62 at 
the outer side of the panel 25 and is effective 
to move the shaft 62 longitudinally of the sleeve 
63 and apply a pull to the core. Wire 55 to move 
the lever 50 in its throttle opening direction. 
By manually rotating the handwheel 64 the 

engine throttle can be adjusted to provide an 
engine speed producing a selected pump output 
pressure most desirable for the particular Operat 
ing condition, but the lever 50 may move against 
the resistance of spring 59 to change the manu 
ally adjusted throttle setting when this lever 
is subjected to Sufficient force through means 
other than the push and pull device 53. 
A second lever 65, shorter than the lever 5, 

is pivotally mounted at one end on the bracket 
49 and upstands from the bracket 49 adjacent 
the lever 5. A link 66 is pivotally connected 
at one end to the second lever 65 near the upper 
end of the atter and has a longitudinally ex 
tending closed slot 67 therein. A screw or pin 
3 extends through the slot 6 in the link 65 
and is secured in the lever 5, this pin, together 
With the link 66 constituting a lost motion con 
nection between the lever 65 and the lever 50. 
A hydraulic cylinder is pivotally mounted 

at one end on the bracket 48 and is inclined from 
the bracket 48 in a direction toward the lever 
85 and away from the base 6. A piston is 
slidably mounted in the cylinder and a piston 
rod 72 is connected at One end to the pistOn 
and extends through an aperture in the end cap 
73 of the piston remote from the bracket 48, the 
piston rod 72 being pivotally connected at its 
other end to the lever 65 at a location adjacent 
the pivotal connection between the lever 55 and 
the link 66. A stop nut 4 is threaded onto the 
piston rod 72 at the outer side of the end cap 
3 and contacts this end cap to limit movement 

of the piston toward the end cap 75 disposed 
at the other end of the cylinder and pivotally 
connected to the bracket 48. A compressioia 
Spring 76 Surrounds the piston rod 72 within the 
cylinder 7 between the piston and the end 
cap 3 and resiliently urges the piston in a direc 
tion away from the end cap 73. 
A tubular fitting 8 extends from the cylinder 
between the piston and the end cap 75 and 

a flexible conduit 9 connects this fitting 8 to 
the valve 43 at the side of the valve remote from 
the container T. 
A body 80 of suitable hydraulic fluid, such as 

oil, is disposed in the container , the valve 43, 
the conduit 9 and the space within the cylinder 

between the piston and the end cap 75 of 
the cylinder, and this body 80 of hydraulic fluid 
floats on a body 8 of water forced into the con 
tainer from the pump 5 through the conduit in 
cluding the Sections 32, 38 and 39. 
A second flexible push and pull device 82 has 

a sheath 82 and a core wire 83 extending slid 
ably through the sheath. The sheath is clamped 
at one end in a clamp 84 extending upwardly from 
the bracket 48 and is clamped at its other end 
in a clamp 85 which is secured to the panel 25 
at the rear side of the panel. The core Wire 83 
is connected at One end to one end of a tension 
Spring 86, the other end of which is connected 
to the arm or lever 65 at the upper end of this 
lever. The other end of the core wire 83 is con 
nected to One end of a Screw shaft 8 which ex 
tends slidably, but nonrotatably through a sleeve 
88 mounted in an aperture in the control panel 
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25 and a handwheel or knob 89 is threaded Onto 
the screw shaft 87 at the outer sides of the con 
trol panel. 

Operation 
When it is desired to place the pump in Opera 

tion, as when a fire engine has been located in 
proximity to a fire and the inlet portion of the 
pump connected to a suitable source of water, such 
as a fire hydrant or a body of water, With the 
valve 36 closed and the handwheel 89 Screwed 
along the shaft 8 to hold the lever 65 in its in 
operative position in which the stop nut T4 is 
against the end cap 73 of the cylinder and the 
pin 68 is intermediate the length of the slot 6 
in the link 66, the operator, after drivingly con 
necting the engine to the pump, will turn the 
handwheel 64 in a direction to compress the 
spring 59 and move the throttle controlling lever 
50 in a throttle opening direction until the Speed 
of the engine has been increased to a value at 
which the pump produces pressure in its outlet 
portion to a value desirable for the particular op 
erating condition. The engine will now maintain 
a Substantially constant Speed and a Substan 
tially constant pump pressure as long as the 
volumetric output of the pump remains Substan 
tially constant. However, if the volumetric outs 
put of the pump is materially changed, as by being 
suddenly reduced by closing off one or more fire 
hoses connected to the pump outlet portion, the 
Speed of the engine Will tend to increase and the 
outlet pressure of the pump will be increased until 
it balances the power of the engine, and the Op 
erator Would haveto constantly readjust the con 
trol Wheel 64 to maintain the engine Speed and 
pump pressure Substantially constant. 
Once a Satisfactory pump pressure has been 

obtained, however, the operator may then place 
the engine throttle under automatic control to 
maintain this pressure substantially constant 
regardless of variations in the volumetric output 
Of the pump. In order to do this, he will first 
Open the Valve 36 connecting the outlet portion 

of the pump to the chamber Within the con 
tainer through the conduit including the sec 
tions 32, 33 and 39, it being assumed that the 
drain valve 40 is closed at this time and that the 
body 89 of hydraulic fluid substantially fills the 
chamber in the container T, the valve 43, the con 
dUit 9 and the Space Within the cylinder 70 be 
tween the piston and the end cap 75 of the 
cylinder. The introduction of the pump outlet 
preSSure into the chamber within the container T 
Will cause the body 89 of hydraulic fluid to exert 
preSSure on the piston to move the piston in 
a direction away from the end cap 75 of the cylin 
der and toward the lever 65. 
As the handwheel 89 is now threaded along the 

shaft 3 in a direction to pull on the Wire 83 and 
Stretch the Spring 86, holding the lever 65 in its 
inoperative position, there will be no material 
movement of the piston 7 at this time, since its 
movement will be effectively resisted by the force 
of Spring 86. 
The operator will now turn the handwheel 89 

in a direction to relieve the tension on spring 86 
permitting the piston f to move toward the end 
cap 73 of the cylinder adjacent the lever 65 and 
to move the lever 65 to first bring the end of the 
slot 6 in the link 66 adjacent the lever 65 against 
the pin 68 carried by the lever 50 and to then 
move the lever 50 in its throttle closing direction. 
As the Spring 59 is a light spring having a 

strength materially less than the strength of the 
Spring 86, although somewhat greater than the 
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strength of the throttle closing spring 60, the 
lever 50 will be moved against the force of the 
Spring 59 reducing the engine Speed and the out 
let pressure of the pump. When the outlet pres 
sure of the pump has fallen somewhat below the 
preSSure for Which the hand control Was Set, as 
described above, as indicated by the pressure 
gauge 35, the operator will turn the handwheel 89 
in the opposite direction increasing the tension 
of spring 86 and resisting the force exerted by 
piston until the pump pressure has been 
brought back to the desired value. 
Under these conditions, the fluid pressure 

exerted on the piston T is balanced by the force 
of the spring 86 and to a small extent by the 
forces of the springs 59 and 76, the spring 59 
forcing the lever 50 to follow the throttle opening 
movement of the lever 65 Whenever the force of 
the Spring 86 overcomes the force exerted by the 
fluid pressure on the piston . There will now 
be a tendency for the levers 50 and 65 to oscillate 
back and forth as they hunt for a balanced con 
dition between the spring forces and the force 
exerted by fluid pressure on the piston . This 
hunting tendency of the levers 50 and 65 is 
damped by the action of the check valve 43. 
When the hydraulic fluid flows from the con 

tainer into the cylinder 70, the valve opensrapidly 
and widely permitting a rapid flow of the fluid 
and a rapid noverinent of the evers 50 and 65 
in the throttle closing direction. When the pump 
preSSure has been reduced consequent to a reduc 
tion in the engine Speed by dimunition of the 
engine fuel Supply and the fluid tends to flow 
from the cylinder back into the container, the 
flap 45 of the check valve closes and the fluid is 
constrained to flow from the cylinder through the 
restricted orifice 46 in the flap of the check valve 
at a slow rate. The levers 50 and S5 will then 
move slowly in their throttle opening direction, 
So that, as the engine speed increases, the in 
crease in the outlet pressure of the pump will 
keep up with the increase in engine speed and the 
levers Will be stopped at a position at which the 
spring forces and the force exerted by the fluid 
pressure on the piston 7 are balanced and the 
proper engine Speed is maintained for the desired 
pump outlet pressure. 

If the outlet pressure of the pump is now varied 
by a change in the volumetric output of the pump, 
the Spring force and the force exerted by fluid 
preSSure on the piston 7 will be unbalanced and 
the levers 5 and 65 will be moved in the proper 
direction to change the engine speed in a manner 
to restore the desired pump outlet pressure. 
When it is desired to discontinue the auto 

Inatic control of the engine, the valve 36 is closed 
and the handwheel 89 turned in a direction to 
increase the tension on Spring 88 and move the 
lever 6 to its inoperative position. If neces 
Sary, the drain valve 30 will he opened at this 
time to vent fiuid trapped in the system between 
the valve 36 and the body 89 of hydraulic fiuid, 
So that the piston can move in the cylinder 
in a direction away from the lever S5 and permit 
this lever to move to its inoperative position. 
Care inust, of course, be taken to close the drain 
valve before the hydraulic fluid constituting the 
fluid body 8 flows out of the drain valve. The 
drain valve Will also be used to drain Water out, 
of the System if the apparatus is to be subjected 
to freezing temperatures and, if desired, a piston 
or diaphragm may be disposed in the container 
between the fluid bodies 80 and 8 to prevent 

loss of fluids from the body 80. 
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The invention may be embodied in other spe 
cific forms without departing from the Spirit or 
essential characteristics thereof. The present 
embodiment is, therefore, to be considered in all 
respects as iliustrative and not restrictive, the 
Scope of the invention eing indicated by the 
appended claims rather than by the forégoing 
description, and all changes which come within 
the neaning and range of equivalency of the 
clains are, therefore, intended to be embraced 
therein. 
What is claimed is: 
1. In combination. With an engine having a 

throttle and a punp driven by the engine and 
having an outlet portion, pump outlet pressure 
responsive mechanism controlling said engine 
throttle and comprising a base Supported in Sub 
Stantially horizontal position adjacent said en 
gine, a container moulted in uprigt positicin 
Cn Said aSe aid, including a vertically disposed 
chamber, a first conduit Connecting said pu?ing 
Outlet portion to Said container at the botton 
end of the latter and Subjecting said chamber to 
the fiuid preSSuire i, Sid pump outlet portion, 
a brack...it houinted on Said base at a Ccation 
spaced from said container, a first lever pivotally 
mounted at one end on Said bracket and upstaad 
ing fronn said base With its other end connected 
to said engine throttle, manually adjustable 
means Connected to said first lever for adjusting 
the setting of the engine throtte, a Second ever 
pivotally mounted at one end on said bracket 
and upstanding therefrom adjacent Said first 
level', lost notion connecting Ileans connecting 
said second lever to said first lever, a hydraulic 
expansible chamber device Connected at O!le enti 
to said base and at its other end to said Second 
lever and effective to aoye Said first and Second 
levers in a throttie closing direction upon expan 
Sion thereof, a second conduit connecting said 
container near the upper end thereof to said 
expansibie chamber device, a body of liquid in 
said chamber, said second conduit and said ex 
pansible chamber device and effective to expand 
said expansible chanaber device When Subjected 
to pump outlet pressure above a Selected value 
in said chamber, and manually adjustable means 
connected to said Second lever and resiliently 
resisting expansion of Said expansible chamber 
device, said lost motion connection between said 
levers providing freedom of throttle adjusting 
In OWernents of Said first lever While Said Second 
lever is held stationary in an inoperative position. 

2. In comicination with a pump driving engine 
having a Speed controlling throttle and a puirip 
driven by Said engine and having an outlet, port 
tion, puimp pressure control Imechanistia coz?pris 
ing a fixed support adjacent Said engine, a first 
lewer pivotally Mounted of Said fixed Support and 
Connected to Said throttle at a locatio; Spaced 
along Said first leier from Said fixed Slippolit, 
inallially adjustable resilient means connected 
to Said lever and uirging the latter in a throttie 
9pening direction, , a, second lever pivotally 
mounted Cin Said Support adja Cent said first lever, 
Eleans pro Widiing a, io:St Otion COneCition be 

tWee?: Said leverS providing lifanited freedorah. Of 
rovement of Said first lever relative to said Sec 
Ond lever and enabling Said Secgnd lever to move 
said first lever in a throttle closing direction, an 
expansible chamber device mounted on said fixed 
Support adjacent Said Second lever, means con 
necting Said expansible chamber device to said 
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Second lever for in ovement of Said levers in a 
throttle closing direction upon expansion of said 
device, manually adjustable resilient IneanS CON 
nected to said Second lever and urging Said Sec 
Ond lever in a direction against the force exerted 
thereOn by Said expansible chamber device, con 
duit neans connecting said pump outlet portion 
to said expansible chamber device, and a valve 
interposed in Said conduit means and effective 
to provide a Substantially unrestricted flow of 
fluid fron said pump outlet portion to said ex 
pansible chamber device and a restricted flow of 
filaid from said expansiole chamber device to 
said punp outlet portion to thereby damp the 
tendency of Said levers to hunt for a stable posi 
tion between the forces exerted thereon by said 
manually adjustabie resilient means and said 
expansible chanber device. 

3. In combination With a pump driving engine 
having a Speed controlling throttle and a pump 
driven by said engine and having an outlet por 
tion, pump pressure control mechanism compris 
ing a fixed support adjacent said engine, a first 
lewer pivotally mounted on Said fixed Support and 
connected to said throttle at a location spaced 
along Said first lever fron Said fixed support, 
manually adjustable resilient naans connected to 
said lever and urging the latter in a throttle 
opening direction, a Second lever pivotally mount 
ed on said support adjacent said first lever, means 
providing a lost motion connection between said 
levers providing inited freedon of movement 
of said first ever relative to Said Second ever and 
enabling said Second lever to move Said first ever 
in a throttle closing direction, an expansible 
Chanoer device mounted on said fixed support 
adjacent said second lever, means connecting said 
expansible chamber device to said Second lever 
for movement of said levers in a throttle closing 
direction upon expansion of said device, man 
ually adjustable resilient means connected to 
Said Second lever and urging said Second ever 
in a direction against the force exerted thereon 
by said expansible chamber device, conduit means 
Connecting Said pump outlet portion to said 
expansible chamber device, a valve interposed in 
said conduit means and effective to provide a 
Substantially unrestricted flow of fluid from Said 
pung outlet portion to Said expansible chamber 
device and a restricted flow of fluid from Said 
expansible chamber device to said pump outlet 
portion to thereby dampen the tendency of said 
levers to hunt for a stable position between the 
forces exerted thereon by Said manualiy adjust 
able resilient means and said expansible chann 
ber device, and a container interposed in said 
Conduit and including a vertically disposed cham 
ber the botton end of Which is connected to said 
pump outlet portion and the upper end of which 
is connected to said expansible chamber device, 
and a body of hydraulic fiuid substantially filing 
Said chamber, Said expansible chamber device 
and the portion of Said Conduit between said 
containe' and said expansible chamber device. 
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