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. citizen of ‘the United -States, residing at

. tion, of which the
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. with, and controlled by the throttle valve 2,
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- other equivalent devices. Omn-account of eco-’
- pomical considerations it is preferable that
the pump should vary in speed with the en-
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effecting this same‘purpose.
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"." less protracted stop, is insufficient for steam-
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To all whom it may concern: i

‘setts, have invented certain new and useful

~carbon is used as fuel; and its. object is to

_.maintained under a constant definite pres-

main fuel tank to other than atmospheric
- pressure., -In this way I avoid storing a

“other fuel orits sudden discharge in case of

. generator of the flasher type.

. In the present instance a relief valve 35 is em-
- ployed which -opens when the pressure on :
the water end of the boiler exceeds a prede-

_ploying a flash boiler that the amount of
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- Be'it known that I, Heryaxy Lemp, a
Lynn, county of Essex, State of Massachu-

Improvements in Systems of Fuel Regula-
1 following is a -speeifica-
tion. . C .
‘The - present invention relates to. steam-
generating systems in which a liquid hydro-

provide a system of fuel regulation for hy-
drocarbon burners wherein the sapply is

sure -at the burner, without subjecting the

large quantity of liquid fuel under an air
pressure varying from thirty to fifty pounds
per square inch, and thus escape the danger
due to possible leakage of the gasolene or

a broken pipe. o -

. In the accompanying drawing 1 have dia-
grammatically illustrated an embodiment of'
my invention in .connection with a steam

-1 represents a boiler, and connected: there-”

is an engine 3. Water is supplied to the
boiler by a pump 4, the latter being driven
from the engine by sprockets and chains or

gine, but it can be driven from an independ-
ent source of power. “The pump is.capable of
delivering at all times the maximum amount
of water required by the boiler, and when the
demand decreases a suitable regulating de-
vice is provided to take care of the excess.

termined amount. It is obvious that other
and eguivalent means may be employed for

Tt frequently happens with a system em-
water contained in the boiler, after a morve or
ing purposes. To obviate this I provide a:
manually-actunated pump 22, which is used

momentarily at starting.. It is ¢onnected in
series with the power pump 4, and its deliv- |

+ * Specification of Letters Patent.

tion and discharge valves.
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ery may be added to that of the latter when-
ever it be found desirable; as for example
when'.the *yad is particularly lieavy for a
brief interval. - o -

_ Situated in operative relation to the boiler
1s a-combined vaporizer and burner 6, adapt-
ed to consume hydrocarbon vapor; it may
be of any suitable construction. The fuel
is contained in a tank 7, that works at or
about atmospheric pressure, and €aid tank is
connected by the pipe § with an auxiliary
fuel tank 9, contalning air under pressuve.
The fuel tank is preferably, although not
‘necessarily, placed above the burner so that
fuel will flow by gravity thereto. Such an
arrangement .is desirable for starting the
system into operation. Inseriesrelation with
the tanks is a fuel pump 10, of the ordinary
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displacement type, which dncreases the fuel .

pressure between: the supply tank 7 and the
burner.. The pump is driven by a. crank-
‘pin mounted on the disk {1, and the latter
_1s connected to the engine by a sprocket and
.chain or other equivalent device. It is pref--
erable to drive the pump from the same en-
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"gine which receives steam from the boiler
~and drives the water pump, as it makes the

whole system more flexible and dispenses .

with secondary motive devices; it also re-
“duces thé number of controlling devices re-
quired in starting and stopping the system.
The pump:is provided with the usnal sue-
Shunting the.
pump is a by-pass.connection 12, containing
a valve 13. The ends of the pipes forming
the by-pass connection. enter the lower por--
tion of the auxiliary tank 9, which portion-
is made detachable to permit of machining
and also to enable the parts to be assembled
in place. The valve 13- is provided with'
two seats and is double acting; when the
valve is in the position shown, the continuity
of the by-pass connection is interrupted and
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fuel from the pump is delivered to the auxil-. * °

iary chambeér or tank 9. The valve seats are
so arranged that the valve has only a very.
limited amount of travel, and the parts-
should be so related that when one valve
seat is uncoveled the second seat is covered.
To the valve stem is secured a float 14, so
that when the latter rises to a certain point
it opens the by-pass and closes thé entrance
to the chamber.
the amount of fluid in the tank: decreases
the valve drops to the position shows and

100

105

On.the other hand, when -
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* closes the by-pass. The float 14 is mounted
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on an extension of the rod carrying the
valves 13, which rod is guided above and
‘below the valves by bearings 21. The auxil-
iary tank 9 is small as compared to the main
fuel fank, and the contents thereof arve

placed under such an air pressure as is suit-

able to force fuel into the burner under all
conditions of operation. TFor this purpose
an air pump 15 is provided, and connected

betieen the pump and the tank is a pressure

gage 16. The air pump may with advantage
be actuated by hand, since once the tank 9
is subject to pressure it will remain so for
a long time.” I do mnot, however, exclude
from my invention power pumps for accom-
plishing this result. Between the gage and
the pump is a valve 17, for preventing the

escape of air from the tank 9 after the pump.

has ceased working. The tank may vith
advantage be placed under an initial pres-
sure, and when the fuel pump 10 is started
into operation the pressure will be increased
to the predetermined maximum. When this
point is reached the level of the fluid will
be such that the valve is lifted from its seat
and the pump will be by-passed, and thus
cease to deliver fuel to the tank. -
- Connected to the auxiliary tank 9'is a
pipe 18, which opens into the vaporizer-and
burner; and located in the pipe between the
tank and burner is a valve 19 for manually
controlling the fuel supply to the burner.
In addition to acting as a limiting device for
the passage of .fuel to the.burner,.the valve
is used to interrupt the supply and maintain
the pressure in the auxiliary tank when the
.operation of the system is discontinued. Be-
‘tween the pipe 8 leading from the main tank
and the pipe 18 leading from the auxiliary
tank'is a connection containing a check valve
20, the latter being arranged to open only
toward the burner. The object in this check
valve is to- permit fuel to flow by gravity
from the tank 7 to the burner for the pur-
pose of starting, and at the same time pre-
vent fuel from working back to the tank
when the pressure on the burner side exceeds
that on the tank side.
In starting the system into operation the
jvalve 19 is opened to admit fuel to the vap-
orizer and burner. If there is no pressure

on the tank 9, fuel will flow by gravity from

the main tank 7; a torch is then applied to
the vaporizer and burner in a manner to
heat the parts. The auxiliary tank should
then be placed undey pressure, and as soon
as the burner has heated the boiler to the
proper temperature steam is admitted to the

engine by means of the throttle. The en-

gine being connected to the pumps will main-
tain the necessary supply of fuel and water.
In case the boiler does not contain sufficient
water for steaming purposes, the manually

actuated pump 22 is brought into service.

-delivery for the pump.
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for a brief period. Inasmuch as the water
pump and fuel pump are both mechanically

connected with and driven by the engine, 1t .

follows that the whole system of fuel and

water supply and regulation is practically

under the control of the throttle valve 2.
The regulation of the fuel supply is ex-

ceedingly close because the difference be-

tween the upper and lower fluid level in the
auxiliary tank is very small.

It will be seen that the antomatic valve
controlling the action of the fuel pump is
governed by the level of the liquid in the
auxiliary tank, and that is determined by
the vesultant of two forces, ¢: ¢., the air

pressure in the auxiliary tank due to the

alr pump, and the pressure of the fuel sys-
tem due to the fuel pump.

My invention is particularly useful in con-
nection with self-propelled vehicles, but is
not limited thereto, since it can be used in
connection with various other power systems.

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider
to represent the .best embodiment thereof;
but I desire to have it understood that the
apparatus shown is only illustrative, and
that the invention can be carried out by
other means.

What I claim as new and desire to secure
by Letters Patent of the United States, is,

1. In a system of fuel regulation, the com-
bination of a fuel tank working at or about

atmospheric pressure, a burner, an auxiliary .
fuel tank supplied from the first, a pump for
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increasing the pressure of the fuel supplied

‘to"the auxiliary tank, a by-pass valve for

regulating the pump, and a float which is
acted upon by the fluid level in the auxiliary
tank for operating the by-pass valve to regu-
late the delivery of the pump. S
2. In a system of fuel regulation, the com-
bination of a -fuel tank, an auxiliary tank
working under pressure, a burner receiving
fuel from the auxiliary tank, a pump for in-

creasing the fuel pressure in the auxiliary.

tank, and a means for closing the auxiliary
fuel tank against the delivery of the pump
and simultaneously opening another deliv-

ery for the pump under certain conditions. .

105
110

115

3. In a system of fuel regulation, the -

combination of a fuel supply tank; an auxil-
iary tank receiving fuel fromthe first, a
pump for placing the contents of the ayxil-
iary tank under air pressure, a pump for
maintaining a difference in pressure between
the tanks, and means for -closing the auxil-
iary tank against the delivery of the second
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pump and simultaneously opening another -

4. In combination; a
pump connected thereto, an auxiliary fuel

fuel-tank, 2" fuei'

tank -which -is ‘fed by the pump, a.by-pass- 130



. . tank and

- which is connected to
10

e hnec{ibh around 'the ‘pump,

985,016 -

and a valve

which .closes the entrance to the auxiliary
opens the by-pass under certain

conditions, .. -~ T 7.

~ 5. In combination,

pump for increasing =
supplied to the burner, an auxiliary tank
the p

burner and which is workingfunder pressure,

. -and a float located within thé auxiliary tank
. for cutting said tank into and out of connec-

15

~'burner,

20

tion with the pump and simultaneously clos-
ing- and  opening another delivery for-the
pump, - : R,
. 6. In a fuel system; the. combination of a
a fuel tank Avhich is in ermanent
connection with the burner, a fue pump ar-
ranged to deliver fuel to the tank under

pressure, and a valve which -automatically

- closes the tank against the paump and opens
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a conduit leading from

another delivery for said ‘pump when the
supply in the tank’ reaches a predetermined
amount, _ . o

7. In a steam generating system, the com-
bination of a boifer, a burner for heating the
boiler, a fuel tank, an auxiliary fuel. tank,
the auxiliary tank to
the burner, a pump for taking fuel from the
first tank and supplying it to thé second un-
der pressure, a float-valve in the auxiliary
tank for by-passing the-pump, an engine for
driving the pump which receives steam from
the boiler, and a throttle valve. for the en-
gine which controls the operation of the
system. o

8. In combination, a burner, a fuel tank,
a connection between the tank and the
- burner, a pump arran

ed to create a pressure
within the tank, a valve, and means for ay-
tomatically actnating the ‘valve to cut the

pump into and out of communication with

. . .. | burner,
a fuel tank working at -

or’ about atmospheric pressure, & burner, a-
ing the pressure of the ‘fuel

p and to the

-with the latter to control the

' ling motor and a re

8

the tank and simultaneously disconnect and

connect it with another delivery. :
system, the combination of a
ner, a source of liquid fuel supply, an
auxilia; :
into said tank, a -

45

{uel tank, a pump for forcing fuel -
pump for creating an air

pressure in said tank, a valve controlling the

delivery into said
governed by
said tank for actuating the valve, .
10. In a motor vehicle, a vehicle - propel-
ling motor, a boiler connected: therewith, a

tank, and a means which is

fuel reservoir and a pump supplied there-

from, means to operate the pump from sajd
motor, a burner with which t
pipe of the pump is connected, a pressure
chamber connecting with said pump_deliv-

ery, means responsive to changes in the

quantity of fuel in said-chamber for posi-.

tively opering and’ closing communication
pump deliverly
to said burner inde endently of the propel-
ief device for the pump.
11. In a motor vehicle, a propelling motor
for sajd vehicle, a boiler connected with said
motory.a burner, a fuel reservoir, 4’ pump
connected with said reservoir and delivering
to said burner, means to operate the pump
from said motor, a pressure chamber con-
nected with the pump delivery, a by-pass
around said pump, and a pressure regulator
which controls said by-pass and positively
opens and closes communication between the
pressure chamber and the pump whereby a
constant pressure may be maintained in said
pressure chamber. -
- In witness whereof, I ;
my hand this tenth day of J: anuary, 1902,
. HERMANN LEMP.
Witnesses:

Ducarp MCK. MCKLLLoé,
Joux J. WaLgER.

e delivery

have hereunto set.
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