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UNITED STATES
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PATENT OFFICE.

WARREN DOBLE, OF BERKELEY, CALIFORNIA, ASSIGNOR TO DOBLE STEAM MOTORS
CORPORATION, OF WILMINGTON, DELAWARE, A CORPORATION OF DELAWARE.

FEED-WATER-REGULATING SYSTEM,

Application filed September 29, 1924, Serial No. 740,641,

The invention relates to a system of con-
trolling the rate at which feed water is in-
troduced into a steam boiler by a feed water
pump.

5 An object of the invention is to provide
means for controlling the rate of flow of

- feed water to the boiler independent of the

speed of the feed water pump. ‘

Another object of the invention is to pro-

10 vide means for introducing feed water into
the boiler at a substantially constant rate.

Another object of the invention is to pro-
vide means for varying the rate at which the

- feed water is pumped to the boiler in accord-
- 15 ance with the temperature of the boiler.

Another object of the invention is to pro-
vide a system for controlling the amount of
water introduced into the boiler in accord-
ance with the pressure existing within the

20 boiler. .

The invention possesses other advanta-
geous features, some of which with the fore-
going, will be set forth in the following de-
scription, where I shall outline in full that

25 form of my invention which I have selected

“for illustration in the drawing accompany-

ing and forming part of the present speci-

fication. In the drawing I have shown one
form of apparatus embodying my invention,

30 but it is to be understood that I do not limit
' myself to such form, since the invention, as

set forth in the claims, may be embodied in

a plurality of forms. )

The drawing is a somewhat diagrammatic

5 representation of the system of my inven-
tion, some of the devices forming parts of
the system being shown in section to more
clearly illustrate their construction.

The system of my invention comprises
means for controlling the introduction of
feed water into a steam boiler, preferably in
accordance with the conditions of tempera-
ture and pressure within the boiler. The
feed water is introduced into the boiler by a
pump which is preferably connected to the
engine, which is driven by steam from the
boiler, so that the plunger of the pump is
working when the engine is in operation
and means are provided for controlling the
rate at which water is introduced into the
boiler. These means include means con-
trolled by the rate at which water is intro-
duced into the boiler to maintain the rate
substantially constant, means controlled by
85 variations in temperature within the boiler
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for controlling the rate at which water is in-

troduced into the boiler and means con-

trolled by. variations in pressure within the

boiler for controlling the introduction of

water into the boiler. To control the amount

of water introduced into the boiler or the
rate at which it is introduced, the pump is
preferably disabled by controlling or pre-
venting the operation of the pump inlet
valve, so that reciprocation of the pump pis-
ton will not operate to pump water. The
control of the rate of introduction by varia-
tions in temperature above and below a pre-
determined magnitude is effected by short
circuiting or by-passing the rate controlling
means. The system is particularly applica-
ble to steam generating plants for use on
steam automobiles, conveyances and other
vehicles. ’

The system of my invention comprises a
boiler or steam generator 2 which is.sup-
plied with heat by any suitable type of
burner or heat generating apparatus, which
is preferably provided with a control so that
the amount of heat delivered to the boiler is
controlled. Steam from the boiler is con-
ducted through the conduit 3 to the steam
engine 4, which is employed for propelling
the vehicle. - Water is supplied to the boiler
from a supply tank 5 by the feed water
pump 6, which is preferably directly con-
nected to the steam engine, so that the pump
piston 7 reciprocates continuously during the
operation of the engine. The pump is pro-
vided with an inlet valve 8 and an outlet
valve 9 and means are provided for dis-
abling the pump to control the amount of
water delivered thereby. The control of the
quantity of water delivered by the pump to
the boiler is preferably accomplished by con-
trolling the inlet or the discharge valve of
the pump and since the inlet valve operates
under less pressure than the outlet valve, I
prefer to control the operation of the inlet
valve. This control is accomplished by pro- 100
viding means for unseating and holding un-
seated the inlet valve 8, when the discharge
of water from the pump is to be interrupted.
Associated with the inlet valve 8 is a rod 12
which when elevated holds the valve 8 from 108
its seat. Secured to the rod 12 is a mag-
netic core 18 which is associated with a sole-
noid 14. The rod 12 extends through the
core and solenoid and is provided on its
lower end with a foot 15 which bears against 110
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a spring 16 which normally holds the rod 12
elevated and the valve 8 unseated. When
the solenoid 14 is energized, the core 13 is
pulled downward, against the action of the
spring 16, and is held downward as long as

‘the solenoid is energized. When the rod 12

is moved downward, the upper end of the
rod is withdrawn from contact with the inlet

valve 8, so that such valve is then permitted

to function normally. The circuit of the
solenoid 14 is controlled by variations in
pressure within the boiler and by the rate at
which feed water is being introduced into
the boiler, as will be set forth hereinafter.

From the feed water pump 6, the water
pacses to the boiler 2 through the pipes 17T
and 18, between which is interposed a de-
vice such as the valve 19 having a con-
stricted aperture or orifice. The valve,
which is preferably adjustable, so that the
size of the orifice may be varied, serves to

_control the rate at which water is introduced

into the boiler. This control is accomplished
by providing means for maintaining a sab-
stantially conctant differential between the
pressures on opposite sides of the orifice, so
that the amount of water passing through
the orifice is substantially constant. The
rate at which water passes the orifice is
determined by the differential pressure at
the orifice and, by controlling this differen-
tial pressure, the rate at which water is in-
troduced into the boiler may be controlled.
When the differential pressure at the orifice
increases beyond a predetermined value,
means are actuated which operate to disable
the pump. The pumping capacity of the
pump is greater than the water demand of
the boiler and the control means cerves to

alternately disable and enable the pump, so -

that the rate at which water is introduced
into the boiler is controlled. During the
operation of the pump, the pressure of the
water pulsates, due to the reciprocation of
the pump plunger. Connected to the pipes
17 and 18 at opposite sides of the valve 19
is a chamber or cylinder 21 having a mov-
able member or piston 22 therein, which is
subjected on one side to- pump pressure and
on the other side to. the lower pressure ex-
isting on the other side of the valve 19 and
the piston is urged in a direction opposite
to the force applied by the pump pressure,
by a spring 23. The pressure of the spring
is the equivalent of the differential pres-
sure which may be produced at opposite
sides of the orifice in the valve 19 during
the normal operation of the pump. The
chamber 21 has sufficient volume to act as 2
pressure storage chamber, into and out. of
which water flows, as the differential pres-
sure at the orifice varies. The spring 23
acts to maintain the differential pressure
substantially constant. As the differential
pressure on the movable wall increases, due
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to the operation of the pump, and the pres-
ence of the restricted aperture through
which water must pass, a portion of the
water pumped passes into the pressure cham-

ber 21, causing a movement of the wall 22 °

in opposition to the pressure of the spring.
Secured to the piston 22 and extending
from the chamber 21, is a rod or stem 24,
the upper end of which is arranged in opera-
tive relation with the arm 25 of a switch ar-
ranged in the circuit of the colenoid 14.
The arm 25 carries at its end a contact 26
which cooperates with the fixed contact o7
to open and close the solenoid circuit. This
circuit includes the ground 28, a source of
electrical energy such as a storage battery
29, the conductors 81, 82 and 33, and the
ground 34. When the differential pressure
at opposite sides of the orifice in the valve
19 increases to a predetermined maximum,
said maximum being the force required to

compress the spring 23, the piston 22 is

raised to open the switch between the con-
tacts 26 and 27, thus opening the circuit of
the solenoid 14, permitting the spring 16 to
unseat and hold unseated the inlet valve 8.
The water stored under pressure in the cham-

)

ki)

i)

ber 21 below the piston therein is then dis- .

charged from the chambers into the pipe 17

and passes through the orifice. Thus when *

the rate of introduction of feed water ex-
ceeds the predetermined maximum, the
pump is rendered inoperative and as soon
as the differential pressure drops below the
predetermined maximum, the solenoid ecir-
cuit is again closed, and the pump rendered
operative. In practice, the solenoid circuit
is intermittently opened and closed to con-
trol the rate at which feed water is intro-
duced into the boiler and such control and
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the presence of the storage chamber 21 serves .

to maintain the rate at which water passes
the valve substantially constant.

Means are provided for controlling the in-

troduction of feed water into the boiler in
accordance with the pressure obtaining with-
in the boiler, so ‘that the boiler may not be
flooded. with ‘water and so that the pressure
within the boiler may not become excessive.
Connected to. the steam space within the
boiler i a pressure responsive device or pres-
sure cell 36, which expands and contracts as
the pressure of the steam within the boiler
increases and decreases. The movable wall
87 of the pressure responsive device is pro-

vided with a stem or projection 38 which is.

associated with the switch arm 39, forming
part of a switch interposed in the circuit
of the solenoid 14. The switch arm 89 is
pivoted on a suitable fulerum 41 and is pro-
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vided at its end with a contact 42 which is .

normally in contact with the fixed contact
43. When the pressure in the boiler exceeds
a certain predetermined maximum, the stem
38 contacts with the arm 39 and moves said
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arm to separate the contacts 42 and 43, thus
opening the circuit of the solenoid 14 and
disabling the inlet valve 8 of the feed water
pump. .

The system also contemplates the pro-
vision ¢f means for controlling the amount
of water introduced into the boiler in ac-
cordance with temperature conditions with-
in the boiler. Connected to the pipes 17
and 18, at opposite sides of the valve 19, by
the pipes 45 and 46, is a by-pass valve body
47, the flow of water through which is con-
trolled by the valve 48. The position of the
valve 48 is controlled by variations of the
temperature of the steam in the boiler, to
control the amount of water by-passed
around the orifice in the valve 19. The
valve 48 is provided with a stem 49 to which.
is secured a magnetic core 51, which is asso-
ciated with the solenoid 52. The valve 48 is
normally held to its seat by a spring 53 en-
gaging the head 54 on the end of the stem 49,
so that no water is by-passed around the
valve 19. When the solenoid 52 is cner-
gized, the core 51 is lifted, unseating the
valve 48 and permitting water to pass
through the by-pass conduits 45 and 46.
The circuit of the solenoid 52 is controlled
by variations in temperature of the steam
within the boiler. Arranged in the circuit
of the solenoid 52 is a switch arm 56 pro-
vided at its end with a contact 57 which co-
operates with a fixed contact 58 in the sole-
noid circuit. The switch arm 56 is con-
nected with a suitable thermal responsive
device such as a quartz rod 59 disposed with-
in a metallic tube 61 fixed to the shell of the
boiler and extending into the steam space in
the boiler. As the temperature of the steam
in the boiler increases, the tube 61 is elon-
gated and the quartz rod 59 recedes and ef-
fects the closing of the switch contacts 57
and 58. The solenoid 52 is then energized
and the valve 48 unseated to permit water
from the pump to flow around the valve 19
to the boiler. The cirenit of the solenoid 52
comprises the ground 28, source of electrical
energy 29, conductor 31, switch contacts 42
and 48, conductor 62, switch contacts 57 and
58, conductor 63 and ground 64. The pres-
sure actuated switch contacts 42 and 43 are
in series with the contacts 26 and 27 of the
differential pressure controlled switch and
are in series with the switch contacts 57 and
58 of the temperature controlled switch, so
that an increase in boiler pressure above a
predetermined magnitude disables the pump
and prevents the effective operation of the

other devices of the system as long as the

excess pressure exists.

I claim:

1. The combination with a steam boiler
and a continuously driven feed water pump,
of a conduit having a restricted passage
therein connecting the pump to the boiler,

8

the flow of water through the conduit pro-
ducing different pressures on opposite sides
of the passage and means actuated by the
differential pressure for controlling the
amount of water pumped independent of the
speed of the pump.

2. The combination with a steam hoiler
and a steam engine connected thereto and to
the load, of a feed water pump connected to
the engine, a conduit having a restricted pas-
sage therein connecting the pump to the
boiler, the flow of water through the conduit

producing different pressures on opposite.

sides of the passage, and means actuated by
the differential pressure for enabling and

“disabling the pump.

3. The combination with a steam engine
arranged to propel a vehicle, of a steam
boiler for supplying steam to said engine, a
feed water pump permanently connected to
said engine and driven thereby at varying
speeds and means independent of the speed
of the engine for controlling the rate at
which water is introduced into the boiler.

4. The combination with a steam engine
arranged to propel a vehicle, of a steam
boiler for supplying steam to said engine, a
feed water pump driven by said engine, a
conduit having a restricted passage therein
connecting the pump to the boiler, the flow
of water through the conduit producing dif-
ferent pressures on opposite sides of the pas-
sage, and means actuated by the said dif-
ferential pressure for controlling the rate at
which water is introduced into the boiler in-
dependently of the speed of the pump. -

. 5. The combination with a steam boiler,
of a conduit having a restricted passage
therein, connected to the boiler, a pump
adapted to force water through the conduit,
a pressure responsive device subjected to the
differential pressure produced on opposite
sides of the passage due to the flow of water
through the conduit, a solenoid for control-
ling the operation of the pump, a circuit for
said solenoid and a switch in said circuit
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arranged to be operated by said pressure =

responsive device.
- 6. The combination with a steam boiler,
of a conduit having a restricted passage
therein, connected to the boiler, a pump
adapted to force water through the conduit,
a pressure responsive device subjected to the
differential pressure produced on opposite
sides of the passage due to the flow of water
through the conduit, means actuated by the
movement of the pressure responsive device
to control the operation of the pump, a
second conduit connecting the pump to the
boiler and means controlled by variations in
temperature within the boiler for control-
ling the flow of water through the second
conduit.

7. The combination with a steam boiler,
of a conduit having a restricted passage
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‘of water through

*

therein, connected to the boiler, a pump
adapted to force water through the conduit,
a pressure responsive device subjected to the
differential pressure produced on opposite
sides of the passage due to the flow of water
through the conduit, means actuated by the
movement of the pressure responsive device
to control the operation of the pump, a sec-
ond conduit connecting the pump to the
boilér, and means controlled by variations
in pressure and -temperature within the
boiler for controlling the flow of water
through the second conduit.

8. The combination with a steam boiler,
of a conduit, having a restricted passage
therein, connected to the boiler, a pump
adapted to force water through the conduit,
a pressure responsive device subjected to
the differential pressure produced on op-
posite sides of the 1gassa,ge due to the flow

the conduit, means actu-
ated by the movement of the pressure re-
sponsive device to control the pump and
means actuated by variations in pressure
within the boiler to control the pump.

9. The combination with a steam boiler
and a feed water pump, of a conduit hav-
ing a restricted passage therein connecting
the pump to the boiler, the flow of water
through the conduit producing different
pressures on opposite sides of tﬁe passage,
means actuated by said differential pressure
for controlling the rate at which water is
introduced into the boiler and means con-
trolled by variations in temperature within

the boiler for by-passing water around said’
" passage. ‘

10. The combination with a steam boiler
and a feed water pump, of a conduit hav-
ing a restricted passage therein connecting
the pump to the boiler, the flow of water
through ~the conduit producing different
pressures on opposite sides of the passage,
means actuated by said differential pres-
sure for controlling the rate at which water
is introduced into the boiler and means con-
trolled by variations in temperature in the
boiler for temporarily varying the rate at
which water is introduced into the boiler.

11. The combination with a steam boiler
and a feed water pump, of a conduit having
a restricted passage therein connecting the
pump to the boiler, the flow of water
through the conduit producing different
pressures on opposite sides of the passage,
means actuated by said differential pressure
for controlling the rate at which water is

“introduced into the boiler and means con-

trolled by an increase in boiler tempera-
ture beyond a predetermined maximum for
increasing the rate at which water is intro-
duced into the boiler.

12. The combination with a steam boiler
and a feed water pump, of a conduit hav-
ing a restricted passage therein connecting
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the pump to the boiler, the flow of water
through the conduit producing different
pressures on opposite sides of the passage,
means actuated by said differential pressure

for controlling ti}l,e rate at which water is’

introduced into the boiler, a by-pass conduit
around said passage and means controlled
by variations in temperature in the boiler
for controlling the flow of water through
the by-pass conduit.

13."The combination with a steam boiler
and a power driven feed water pump of a
conduit having a restricted aperture therein
connecting the pump to the boiler, means
for rendering the pump inoperative to pump
water and means actuated by an increase in
the differential pressure on opposite sides
of the apertures to a predetermined magni-
tude, to actuate said first named means,

14. The combination with a steam boiler
and an engine connected thereto, of a feed
water pump driven by the engine and means
for causing water to be introduced into the
boiler at a substantially constant rate inde-
pendent of the speed of the pump.

15. The combination with a steam boiler
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and a power driven feed water pump, of

means for causing the water to be introduced
into the boiler at a substantially constant
rate independent of the speed of the pump.

16. The combination with a steam boiler
and a power driven feed water pumé), of
means for causing the water to be introduced
into the boiler at a substantially constant
rate independent of boiler pressure and in-
dependent of the speed of the pump.

17. The combination with a steam boiler
and an engine connected thereto, of a feed
water pump permanently connected to the
engine and means independent of the speed
of the engine for causing the water to be
introduced into the boiler at a substantially
constant rate,

18. The combination with a steam boiler
and a feed water pump, of a conduit having
a restricted passage therein connecting the
pump to the boiler, a spring loaded movable
member subjected on one side to pump pres-
sure and on the spring loaded side to the
pressure on the discharge side of the passage
and means actuated by the movement of said
member for controlling the pump.

19. The combination with a steam boiler
and a continuously driven feed water pump
of a conduit having a restricted aperture
therein, a spring loaded movable element
subjected on one side to pump pressure and
on the spring loaded side to the pressure on
the discharge side of the aperture and means
actuated by the movement of said member
for enabling and disabling the pump.

20. The combination with a steam boiler
and a feed water pump, of a connecting con-
duit, a pressure responsive device sensitive
to the drop in pressure in the conduit caused
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by the flow of water therethrough, connected
to the conduit, means actuated by the pres-
sure responsive device for controlling the
operation of the pnmp and means actuated
by variations in pressure in the boiler above
and below a predetermined pressure, for con-
trolling the operation of the pump.

21. The combination with a steam boiler
and a feed water pump connected thereto,
of a casing through which water is pumped
to the boiler, said casing being provided with
a restricted passage whereby different pres-
sures are produced at opposite sides of the
passage, a spring loaded movable element
subjected on opposite sides to said respective
pressures and means actuated by the move-

ment of said element for controlling the

pump. .

22. The combination with a steam boiler
and a feed water pump connected thereto,
of a casing through which the water is
pumped to the boiler, said casing being pro-
vided with a restricted passage whereby dif-
ferent pressures are produced at opposite
sides of the passage, a spring loaded movable
element subjected on opposite sides to said
respective pressures, means for disabling the
pump and means operative by the movement
of said element due to an increase in the dif-
ferential pressure on said element for actuat-
ing said disabling means.

23. The combination with a steam boiler

and a feed water pump connected thereto, of -

a casing through which the water is pumped
to the boiler, said casing being provided with
a  restricted aperture, a by-pass conduit
around said aperture and means controlled
by variations in the temperature of the steam
in the boiler for controlling the passage of
water through said by-pass conduit.

24. The combination with a steam boiler
and a feed water pump connected thereto, of
a casing through which the water is pumped
to the boiler, said casing being provided with
a restricted aperture, a by-pass conduit
around said aperture and means operative
by an increase in boiler steam temperature
to a predetermined magnitude to open said
by-pass conduit.

25. The combination with a steam boiler
and a feed water pump, of a conduit through
which the water is pumped to the boiler, said
conduit being provided with ‘a restricted
aperture to control the flow of water through
the conduit, a by-pass conduit around said
aperture ‘and means actuated by variations
in boiler steam temperature for controlling
the passage of water through said by-pass
conduit. '

26. The combination with a steam boiler

and a feed water pump, of a conduil through

which the water is pumped to the boiler, said
conduit being provided with a restricted
aperture to control the flow of water through
the conduit, a normally closed by-pass con-

duit around said aperture and means ac-
tuated by an increase of boiler steam tem-
perature to a predetermined magnitude to
open said by-pass conduit.

27. The combination of a steam boiler and
a feed water pump, of a conduit through

“which the water is pumped to the boiler, said -

conduit being provided with a restricted
aperture to control the flow of water through
the conduit, a by-pass conduit around said
aperture, a valve controlling the flow of
water through the by-pass conduit and

means actuated by variations in the tempera-

ture of the boiler steam for actuating said
valve. :

28. The combination with a steam boiler
and a feed water pump, of a conduit through
which the water is pumped to the boiler, said
conduit being provided with a restricted
aperture to control the flow of water through
the conduit, a by-pass conduit around said
aperture, a normally closed valve in said con-
duit and means actuated by a rise of boiler
steam temperature to a predetermined mag-
nitude to open said valve.

29. The combination with a steam boiler
and a feed water pump, of a conduit through
which the water is pumped to the boiler, said
conduit being provided with a restricted
aperture to control the flow of water through
the conduit, a by-pass conduit around said
aperture, a normally closed valve in said
conduit and means actuated by a rise of
boiler steam temperature to a predetermined
magnitude to open said valve and by a de-
crease in boiler steam temperature below said
magnitude to- close said valve.

30. The combination with a steam boiler
and a feed water pump, of a conduit through
which the water is pumped to the boiler,
said conduit being provided with a restricted
aperture to control the flow of water through
the conduit, a by-pass conduit around said
aperture, a valve for controlling the flow
of water through said conduit, a solenoid ar-
ranged to operate said valve, a circuit for
the solenoid and means actuated by varia-
tions in boiler steam temperature above and
below a predetermined magnitude for con-
trolling said circuit. _

31. The combination with a steam boiler,
a steam engine connected thereto and a feed
water pump driven by the steam engine, of
a conduit connecting the pump and the
boiler, said conduit being provided with a
restricted aperture through which the water
passes means for adjusting the area of said
aperture and means operated by the differ-
ence in pressure on opposite sides of the
aperture for controlling said pump.

32. The combination with 2 steam boiler,
a steam engine connected thereto and a feed
water pump driven by the steam engine, of
a conduit connecting the pump and the
boiler, said conduit being provided with a
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restricted aperture through which the water
passes, means for adjusting the area of said
aperture, a movable element subjected on op-
posite sides to the pressures produced on op-
posite sides of the aperture and means ac-
tuated by the movement of the element for
controlling the operation of the pump.

33. The combination with a steam boiler,
a steam engine connected thereto and a feed
water pump driven by the steam engine, of a
conduit connecting the pump and the boiler,
said conduit being provided with a restricted
aperture through which the water passes,
means for adjusting the area of said aper-
ture, 2 movable element subjected on opposite
sides. to. the pressures produced on- opposite
sides of the aperture, a solenoid controlling
the operation of the pump, a circuit for said
solenoid and means operated by the move-
ment of said element for controlling said
circuit. '

34. The combination with a steam boiler,
a steam engine connected thereto and a feed
water pump driven by the steam engine, of
a conduit connecting the pump and the boil-
er, said conduit being provided with a re-
stricted aperture through which the water
passes, means for adjusting the area of said
aperture, a movable element subjected on op-
posite sides to the pressures produced on
opposite sides of the aperture, a solenoid
controlling the operation of the pump, a
cireuit for said solenoid, means operated by
the movement of said element for controlling
said circuit and means operative by varia-
tions in boiler pressure for controlling said
circuit.

35. The combination with a steam boiler
and an engine connected thereto, of a feed
water pump permanently connected to the
engine, a conduit connecting the pump with
the boiler, means in the conduit arranged
to restrict the flow of water therethrough
and means arranged to by-pass water around
said restricting means, the passage of water
through the by-pass being controlled by va-
riations in temperature within the boiler.

"'86. The combination with a steam boiler
and an engine connected thereto, of a feed
water pump driven by the engine and a con-
duit having a restricted aperture therein
connecting the pump to the boiler, means
controlled by the difference in pressure on
opposite sides of the aperture for controlling
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the rate at which water is pumped into the
boiler independent of the speed of the en-
gine, and manually adjustable means for
varying the rate.

37. The combination with a conduit hav-
ing a restricted passage therein through
which water flows, the passage of water
through said passage serving to produce
different pressures on opposite sides of the
passage, of a plunger pump connected to
said conduit, a chamber connected to said
conduit on opposite sides of the passage,
and a resiliently mounted wall in said
chamber subjected on opposite sides to said
different pressures. ‘

38. In an apparatus of the character de-
scribed, a chamber divided into two com-
partments by a resilient movable partition,
a fluid pump connected to one compartment,
a steam boiler connected to the other com-
partment, a conduit having a restricted pas-
sage therein connecting the compartments

85

60

65

70

75

and means operable by the movement of the -

partition for controlling the operation of
the pump. :

39. In an apparatus of the character de-
scribed, a chamber divided into two com-
partments by a resiliently mounted movable
partition, a fluid pump, a conduit connect-
ing the pump to one compartment, a steam
boiler, a second conduit connecting the steam
boiler to the other compartment, a third con-
duit having a restricted passage therein con-
necting said first and second conduits and
means controlled by the movement of said
partition for controlling the rate of flow
of water through said third conduit.

40. In an apparatus of the character de-
scribed, a chamber divided into two com-
partments by a spring loaded partition, a
fluid pump, a conduit connecting said pump
with the compartment below the partition,
a steam boiler, a conduit connecting the boil-
er with the compartment above the parti-

‘tion, a third conduit having a restricted pas-

sage therein connecting said first two con-
duits, said partition being movable to vary
the volumetric capacity of the compartment
below the partition and to disable said pump
when the partition has moved a predeter-
mined distance.

In testimony whereof, I have hereunto set

my hand.
WARREN DOBLE.
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