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3 Claims,

"This invention relates to pressure responsive
controls for engine~-pumyp combinations and more
particularly fo an adjustable control effective to
regulate the speed of an engine in response 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 o pro-
vide improved control mechanism 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 ke conveniently
mounted -on pumping apparatus, such as g 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 substantislly 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 man-
ufacture, and positive and effective in opera-
tion.

Other objects and advantages will become ap-
parent from a consideration of the following de-
scription and the appended claims in conjunction
with the accompanying drawings wherein:

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

Figure 2 is a fragmentary 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 away and shown in cross section to
better illustrate the construction thereof.

With continued reference to the drawings, the
numeral 18 generally indicates a pump driving
engine, such as an internal combustion engine,
having fuel admifting or charge-forming means,
such as the carburetor 14 controlied by the throt-
tle valve {2 and valve shaft 18 for regulating the
speed of the engine. The numeral 15 generally
indicates a water pump, illustrated as a centrifu-
gal pump, driven by the engine ¢ through a
drive shaft 1§ and including a pump outlet por-
tion {7 provided with hose connection fittings as
indicated at i8, {9 and 20, each having a manu-
ally operated cut off valve, as indicated at 24,
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 fire hoses, 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 frequenily
turned on or off at the nozzle end and each time
one or more of the hoses are turned off this ac-
tion causes a pressure surge in the output pres-
sure of the pump 'i5 and, with a constant setting
of the-engine throttle, an increase in pump output
pressure above the desired value for such pres-
sure. The contrel mechanism of the present in-
wvention is effective to maintain the output pres-
sure of the pump substantially constant at any
sclected value within the practieal operative
range of pump output pressures and to substan-
tially eliminate pressure surges and excessive in-
creases in the pump output pressure when the
volumetric 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 19 may be used to propel a vehicle,
such as & five engine, on which the engine and
pump are mounied,and in this case, will be pro-
vided with 2 change speed transmission 28 hav-
ing & gear shift lever 27 -and a drive shaft 28
extending from the transmission to the drive axle
or axles ¢f the vehicle, the pump driving shaft
{8 extending from a power take off connection of
the transmission 26.

The pump pressure control mechanism com-
prises a flat base § of elongated, rectangular shape
mounted in substantially horizontal position ad-
jacent the engine {8, and between the engine
charge-forming device 14 and the pump 15. The
base may be mounted on the engine or on some
part of the engine supporting structure, such as
the vehicle frame, as may ke found most con-
venient or desirable, and a container 1, prefer-
ably of elongated, cylindrical shape, is mounted
in upstanding position on the base 6§ at the end
of the base remote from the charge-forming de-
vice {1 of the engine. The container 7 is com-
pletely closed and hasan apertured and internal-
ly serew threaded boss 8 on its upper end wall
which bess provides g filler neck for the container
and is normally clesed by a screw plug 8. The
container encloses a fluid receiving chamber and
a tubular fitting 30 projects from the container
near the bottom end thereof in communication
with the interior chamber while a second tubular
fitting 31 projects from the container near the
upper end thereof in  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 suitable
elhow fiting 33 and is connected at its other
end to a T fitting 38 mounted in an aperture in
the control panel 25. A pressure gauge 35 is
mounted on the outer side of the panel 23 and
- connected to the T fitting 34 for indicating the
pressure of the liquid in the outlet portion {7 of
the pump. A cut off valve 3§ is mounted on the
rear side of the panel 25 and has an operating
knob 37 at the front side of the panel and a con-
duit section 38 connects the T fitting 34 to one
side of the valve 8. A conduit section 3¢ con-
nects the other side of the valve 38 to the tubu-
lar fitting 30 on the countainer 7, a drain valve
40 being interposed vetween the tubular fitting
36 and the adjacent end of the conduit 38 and
having an operating shaft 4{, an operating han-
dle or knob 42, so that the drain valve can be
opened and closed, as found necsssary or de-
sirable.

A flap type check valve 43, of well known con-
struction, is connected at one side to the tubular
fitting 8! through a coupling or union 44 and
has its flap 45 positioned to permit free passage
of fluid from the container T 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 48 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 7 and a bracket 48 is mount-
ed on the base at a location spaced from the
bracket 48 in a direction away from the con-
tainer 7 and near the end of the base remote
from the container,

A first lever 58 is pivotally mounted at one
end on the bracket 49 in upstanding position
relative to the base 6 and has its other or upper
end connected to the throftle shaft 13 of the
engine through a link 5f 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 58 has a flexible

casing or sheath %3’ secured at one end in a .

clamp 54 which extends upwardly from the
bracket 48 adjacent the lever 58 and has a core
wire 55 which extends slidably through the sheath
53’ and past the lever 58. A bracket 5% is se-
cured to the link 51 adjacent the lever 50 and
carries an abutment washer 57, the bracket and
abutment 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 BT.
A coiled compression spring 58 surrounds the
core wire 55 between the washers 57 and 58 and
is effective to transmit a pull on the core wire 55
to move the lever 58 in its throttle opening di-
rection, the lever being moved toward its throttle
closing position by a spring 60 connected between
the link 5f and the charge-forming device {f.
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 ifs
end remote from the washer 58 to a screw shaft
§2 which extends slidably through a sleeve 63
mounted in an aperture in the panel 25, means,
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not illustrated, being provided to preclude ro-
tation of the shaft §2 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 5% 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 §3.

A second lever 85, shorter than the lever 53,
is pivotally mounted at one end on the bracket
49 and upstands from the bracket 48 adjacent
the lever §8. A link 66 is pivotally connected
at one end to the second lever §5 near the upper
end of the latter and has a longitudinally ex-
tending closed slot 87 therein. A .screw or pin
88 extends through the slot §7 in the link 63
and is secured in the lever 58, this pin, together

with the link 66 constituting a lost motion con-

nection between the lever 83 and the lever 50. -

A hydraulic cylinder 70 is pivotally mounted
at one end on the bracket €8 and is inclined from
the bracket 48 in a direction toward the lever
8% and away from the base 8. A piston Ti is
slidably mounted in the cylinder 10 and a piston
rod 72 is connected at one end to the piston 7t
and extends through an aperture in the end cap
13 of the piston remote from the bracket 48, the
piston rod 72 being pivotally connected at. its
other end to the lever 85 at a location adjacent
the pivotal connection between the lever 85 and
the link 66. A stop nut 74 is threaded onto the
piston rod 72 at the outer side of the end cap
73 and contacts this end cap to limit movement
of the piston 7 toward the end cap 75 disposed
at the other end of the cylinder and pivotally
connected to the bracket 48. A compression
spring 78 surrounds the piston rod 72 within the
cylinder 78 between the piston 7i and the end
cap 73 and resiliently urges the piston in a direc-
tion away from the end cap 173.

A tubular fitting 78 extends from the cylinder
78 between the piston 7! and the end cap 76 and
a flexible conduit 79 connects this fitting 18 to
the valve 43 at the side of the valve remote from
the container 1.

A body 80 of suitable hydraulic fluid, such as
oil, is disposed in the container 7, the valve 43,
the conduit 79 and the space within the cylinder
70 between the piston 71 and the end cap 15 of
the eylinder, and this body 88 of hydraulic fluid
floats on a body 81 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 26, the other end of which is connected
to the arm or lever 6% 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 87 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 81 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 te 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 87 to hold the lever 65 in its in-
operative position in which the stop nut 74 is
against the end cap 13 of the cylinder 7 and the
pin 68 is intermediate the length of the slot §7
in the link 66, the operator, after drivingly con-
necting the engine to the pump, will turn the
handwheel §4 in a direction to compress the
spring 58 and move the throttle controiling 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 coadition. 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 out-
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 have to 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 contro] 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
t7 of the pump to the chamber within the con-
tainer 7 through the conduit including the sec-
tions 32, 38 and 39, it being assumed that the
drain valve &8 is closed at this time and that the
body 89 of hydraulic fluid substantially fills the
chamber in the container 7, the valve 43, the con-
duit 79 and the space within the cylinder 70 be-
tween the piston Ti and the end cap 75 of the
cylinder. The introduction of the pump outlet
pressure into the chamber within the coniainer T
will cause the body 88 of hydraulic fluid to exert
bressure on the piston 7 to move the piston in
a direction away from the end cap 15 of the eylin-
der and toward the lever 65.

As the handwheel 88 is now threaded along the
shaft 87 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 88.

The operator will now turn the handwheel 88
in a direction to relieve the tension on spring 86
permitting the piston 7f to move toward the end
cap 18 of the cylinder adjacent the lever 65 and
to move the lever 68 to first bring the end of the
slot 67 in the link §6 adjacent the lever §5 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
bressure 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 7f until the pump pressure has been
brought back to the desired value.

Under these conditions, .the fluid pressure
exerted on the piston 71{ 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 58
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 71. 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 Ti. 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 eylinder 70, the valve opens rapidly
and widely permitting a rapid flow of the Auid
and a rapid movement of the levers 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 eylinder through the
restricted orifice 46 in the flap of the check valve
at a slow rate. The levers 58 and §5 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

5 spring forces and the force exerted by the fuid

bressure on the piston T{ are balanced and the
proper engine speed is maintained for the desired
punip outlet pressure.

If the outlet pressure of the pump is now varied
by a change in the volumetrie output of the pump,
the spring force and the force exerted by fluid
pressure on the piston 7{ will be unbalaneced and
the levers 59 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-
matic 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% fo its inoperative position. If neces-
sary, the drain valve 40 will be opened at this
time to vent finid trapped in the system between
the valve 36 and the body 86 of hydraulic fluid,
so that the piston T{ can move in the cylinder
in a direction away from the lever 85 and permit
this lever to move to its inoperative position.
Care must, of course, be taken to close the drain
valve before the hydraulic fiuid constituting the
fluid body 88 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
T between the fluid bodies 80 and 81 to prevent
loss of fluids from the body 89.
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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
embediment is, therefore, to be considered in all
respects as illustrative and not restrictive, the
secope of the invention being indicated by the
appended claims rather than by the forsgoing
description, and all changes which come within
the meaning and range of equivalency of the
claims are, therefore, intended to be embracsd
therein.

What is claimed is:

1. In combination with an engine having a
throttle end a pump 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 mouuied In upright positicn
on said base and including a vertically disposed
chambher, a first conduit connecting said pump
outlet portion to said container at the bottom
end of the latter and subjecting said chamber 0
the fiuid pressure in sxid pump outlet portion,
a brackst mounted oa said base at a location
spaced from said container, a first lever pivotaily
mounted at one end on said kracket and upstand-
ing from said base with its other end connected
to said engine throtile, manually adjustable
means connected to said first lever for adjusting
the setting of the engine throttle, a second lever
pivotally mounted at one end on said bracket
and upstanding therefrom adjacent said first
lever, lost motion connecting means connecting
said second lever to said first lever, a hydraulic
expansible chamber device connected at one end
to said base and at its other end to sald sscond
lever and efective to move said frst and second
Jevers in a throttie cloging direction upon expan-
sion thereof, a second conduit connecting sald
container near the upper end thereof o 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 chamber device when subjected
{o pump outlet pressure above a selected value
in said chamber, and manually adjustable means
connacted to said second lever and resiliently
resisting expension of said expansible chamber
device, said lost motion connection between said
levers providing freedom of throttle adjusting
movements of said first lever while said second
lever is held stationary in an inoperative position.

9. In compination with a pump driving engine
having a speed contreiling throttle and a pump
driven by said engine and having an ocutiet por-
tion, pump pressure conirol mechanism compris-
ing a fized support adjacent said engine, a first
lever pivotally mounted on said fixed support and
connected to said throttle at a location spaced
along said first lever from said fixed suppoert,
manually adjustable resilient means connected
to said lever and urging the latter in a throttie
opening direction, .a second lever pivetally
mounted on said support adjacent said first lever,
means providing a lost motion connection be-
tween said levers providing limited freedom of
movement of said frst lever relative to said sec-
ond lever and enabling said second lever to move
said Arst lever in a throttle closing direction, an
expanzible chamber device mounted on said fixed
support adjacent said second lever, means con-
necting said expansible chamber device to said

10

15

20

25

30

40

45

55

60

second lever for movement of said levers in a
throttle closing direction upon expansion of said
device, manually adjustable resilient means con-
nected to said second lever and urging said sec-
ond lever in 2 divection against the force exerted
thereon by said expansible chamber device, con-
duit means connecting said pump outlet portion
%0 said expansible chamber device, and a valve
interposed in sazid conduit means and effective
to provide a substantially unrestricted flow of
fluid from said pump outlet portion to said ex-
pansible chamber device and a restricted flow of
fiuid from said expansible chamber device to
said pump 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 adjustable resilient means and said
expansible chamber device.

3. Tn combination with a pump driving engine
having a speed centrolling 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
Jever pivotally mounted on said fized support and
connected to said throttle at a location spaced
along said first lever from said fized support,
manually adjustable resilient means connscted fo
said lever and urging the latter in a throttle
opening direction, a second lever pivotally mount-
ed on said support adiacent said first lever, means
providing a lost motion connection between said
levers providing limited freedom of movement
of said first lever relative to said second lever and
enabling said second lever to move said first lever
in g throttle closing direction, an expansible
chamber device mounted on said fixed support
adjacent said second lever, means connecting said
expansible chamber device to said seccnd lever
for movement of said levers in a throttle closing
directicn upon expansion of said device, man-
ually adjustable resilient means eccnnected to
said second lever and urging said second lever
in a direction against the force exerfed therson
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
pumy 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 o stable position between the
forces exerted thereon by said manually adjust-
able resilient means and said expansible cham-
ber device, and a container interpesed in said
conduit and including a vertically disposed cham-
ber the bottom 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 fluid substantially filiing
said chamber, said expansible - chamber device
and the portion of said conduit between said
container and said expansipble chamber device.
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