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Ty all whom it may concern:

UNITED STATES PATENT OFFICE.

HERMANN LEMP, OF LYNN, MASSACHUSETTS, ASSIGNOR, BY MESNE ASSIGN-
. MENTS, TO GENERAL ELECTRIC COMPANY,
YORK. - - -

P BURNER-REGULATOR. -

Speécification of Letters Patent.
Application filed July 16, 1901, -Serial No. 68,347.

No. 853,808. " Patented May 14, 1907,

Be it known that I, HErMANN LEMP, 2 | is a pipe C which is provided with a filter D
citizen of the United States, residing at Liynn,
county of Essex, State of Massachusetts, ; to the burner.
have invented certain new and useful Im- pipe E
provements in Burner-Regulators, of which |
the following is a specification. ’ 'x

Conneeted to the pipe Cis a
which leads to the burner, and mount-
ed in this pipe is a check valve F that permits
fuel to flow to the burner in the direction of

The present invention relates to regulators | the arrow but prevents it from returning due
employed to control the supply of liquid fuel. | to back pressure from any cause. In addi-
to burners, and is more especially intended | tion to the check valve F between the pipes
for automobile service although it is applica- | Cand E, a valve C?is provided whereby the

i nected to thie under pbrtion of the fuel tank -

| to prevent impurities in the fuel from: passing

ble to other uses. v

In operating a self propelled vehicle the en-
ergy required to drive it varies greatly as the
character of the road changes, and in order to
operate.the same economically, the amount
of fuel delivered to the burner should be au-
tomatically varied in saccordance with the
demand-made on,the boiler for steam. The
object of the présent invention is to provide
a regulator for a system of fuel supply, which
regulator is so arranged that the supply of
fuel to the burner is always maintained in ac-

cordance with the demand on the boiler for

steam>and this in & simple and reliable man-

o ner. . -

e

- are arranged to supply

In the accompanying drawings attached
to and made a part of this specification, Fig-
ure 1 illustrates diagrammatically an em-
bodiment of my invention wherein the parts
the necessary gmount

of fuel to a flash boiler, and Fig. 2 represents

8 side elevation of an automobilé.
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. ‘hand pump B.
five pounds on
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: example.

‘desired to put more

‘A represents a tank which is more or less
filled with a liquid fuel such as kerosene for
The fuel in the tank is, when the
system is in operative condition, under a cer-
tain air pressure, derived from the small

A pressure of from two to
the fuel tank will be sufficient
to supply the necessary amount of fuel to the
burner when the fire is ‘‘banked,” or in other
words, is reduced to a point where it is suffi-
cient to keep the vaporizer and burner parts
hot so that they are in condition for instant
starting, . Mounted on the tank is a small

pressure gage A’ to indicate to the operator

therein.. In the pipe leading

the air pressure
from the pump B to the tankis a small cock
B’ by means of which the air pressure on
tank may be reduced. This would be done
when it was intended to leave the vehicle for-
o considerablelength of time or when it was

the |

| delivery of fuel to the burner may be regu-
| lated; thisvalveis adjusted for the maximum
| delivery and forms no part of the automatic
‘ regulation. When it is desired to leave the
_vehicle for any length of time the valve may
. be closed, thus entirely cutting off the fuel
‘ supply. A second regulating valve E' is
| placed in the fuel pipe E so that the feeding
| of the burner due to the air pressure in the
| tank can be adjusted or cut off ‘entirely, as
“ desired. :
| The burner may be of any suitable kind,
the one illustrated consists of a nozzle H, a
baffling -plate I for
| and a vaporizer J. - Situated in & manner to
| he acted upon by the burner is & boiler K,
| which in the present instance is shown as be-
ing of the flash type, but any other suitable

| form of boiler may be employed if desired.

Water enters the boiler through the inlet pipe

. I, and after passing through the various con- -

volutions of the boiler tubing leaves as steam
through the delivery pipe M. :

In order to supply. the necessary amount of
fuel to the burner when the vehicle is in oper-
ation, or when power is required when the
systern is employed for other service, an au-
tomatic power pump N is employed having
the usual controlling valves
pump is driven by means of an eccentric Q
‘placed on one of the vehicle axles or on some
other driven shaft.
delivering fuel to the burner at all times at a
definite pressure, such as 30 pounds for ex-
ample, even when the eccentric is moving
very slowly as would sometimes be the case
‘in going up & steep grade. This means that
some compensating or governing device
must be provided to take care of the excess

! fuel supply when the demand for steam is
' light. Such a device is provided in the com-
| bined spring actuating and governing mech-
fuel in the tank. Con- | anism of the pump.

O and P. The

The pump is capable of .
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R and R’ represent stationary guides, and
mounted . thereon is a sliding cross-head S
which is rigidly secured to the pump piston.
Connected to the shaft of the eccentric is a
sliding cross-head T, and between this Cross-
head and the pump cross-head S is a stiff
spring U. Between the piston cross-head
and stationary abutments on the cylinder
are coiled compression s rings V, which sur-
round the guides R and , these springs are
intended to compensate for friction and to
return the piston to the outer end of its
stroke when the eccentric moves the eross-
head T to the outer end of its stroke.

As the back pressure on the pump rises to a
maximum the piston stroke becomes shorter
and shorter, until finally the piston stands
still. In the meantime the stroke of the
cross-head T ¢ontinues the same as before
since it is connected to the eccentric on the
but the difference in move-
ments between the cross-heads is taken up
by the coiled compression s ring U.- Thus
the pump is enab?ed to deliver a variable
quantity of fuel, and thereby tends to main-
tain the pressure of the fuel substantially
constant.

Extending between the fuel pipe C and the
burner is a pipe C’ which includes the pump
N.  The passage of fuel from the pump to
the burner is under the control of a steam
pressure regulator comprising s diaphragm

and a spring pressed plunger X which va-
ries the opening in the fuel controlling valve
Y. As the steam pressure on the diaphragm
rises, the plunger X more nearly closes the
valve opening and therefore reduces the sup-
ply of fuel to the burner. On the other hand
when ' the pressure falls, the spring with-
draws the plunger from the V&FV@ opening
and %ermits more fuel to flow to the burner.

When the pump is in o eration the return
of fuel to the tank throug
ply pipe is prevented b
valve in the latter, so tK

t the auxiliary sup-
means of the check
at all the fuel deljv-

- ered by the pump is supplied to the burner,
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and the pressure of the fuel in the auxiliar
supply pipe, on the burner side of the checK
valve, is always the same as that which ex-
ists at the burner. . In other words the high
pressure supply of fuel controls the low
?ressure su})ply as respecting the supply of
uel by the latfer to the burner, thus render-
ing the auxiliary supply subordinate to the
main or high pressure supply. When, by
reason of high pressure in the steam boiler,
or when the pump ceases operating, there is
8 cessation of ;
pressure on the check valve js immediately
removed -and the auxiliary supply comres
mto service in direct continuity to t?’;e cessa-
tion of the main fuel supply. This arrange-
fuel supply where by-pass valves are em-
ployed as the latter are liable to leak, and it

the high pressure supply the

!
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also presents advantages over those systems
wherein a high pressure s constantly main-
tained on the fuel tank for the ‘same reason.

When the steam pressure rises to a prede-
termined point it closes the valve Y and
therefore the passage of fuel from the pump
to the burner ceases, but the tank A con-
tinues to supply fuel to the burner {hrough
the pipes C and E owing to the air pressure
contained therein. Tt will thus be seen that a
small amount of fuel is supplied to the burner
at all times when the system is in operation.
When the boiler pressure falls the valve V
opens and the pump N resumes its duty of
supplying fuel to the burner,

Referring o Fig. 2, T have illustrated o
self-propelled  vehicle m side elevation,
wherein 7 represents the vehicle body and
7! the wheels. K! represents the boiler cas-
ing which incloses the hojler tubes, and Mt
indieates the engine which recerves steam
from the boiler. Mounted on the rear axle
is an eccentric Q which is connected to the
pump N through a flexible connection. At
Ltis indicated in dotted lines the water tank
which supplies water to the bojler through
the pipe 1. The speed of the engine is con-
trolled by the throttle lever Mz and the re-
versing lever M*.  The fuel tank A js situated
in the front of the vehicle body and is suit-
ably inclosed. '

In accordance with the provisions of the
patent statutes, I have desceribed 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 appa-
ratus shown is only lustrative, and that the
invention can be carried out by other means.

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

1. In combination, a burner, a single
source of fuel supply, separate conduits re-
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celving fuel from said source and delivering

it 2t different pressures to the burner througl
2 common delivery pipe, a check valve in-
cluded in one of {lhe conduits which opens
and permits fuel to flow to the burner under
a given condition as to pressure and which
closes and prevents it from flowing when the
other conduit is in service, and means con-
trolling the other conduit.

2. In combination, a burner, a conduit for
delivering a low pressure supply of fuel
thereto, a check valve in sajd conduit and
means for delivering a high pressure supply
of fuel to the burner, the said latter neans
when operating causing the fuel of high pres-
sure to actuate said check valve to interrupt
the supply of fuel through the meansfor Je-
livering the low pressure fuel supply.

3. In a steam generating system, the com-

advantages over systems of j bination of a fuel supply tank, means for

creating an air pressure within the fuel tank,

& burner, a connection from the tank to the
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burner, a check valve in the connection
which freely admits fuel to the burner at all
times, but prevents it from working back
into the tank, a second connection between
the tank and the burner, a pump in said

second connection for increasing the fuel pres-:

sure between the tank and burner, which

‘pump is driven from a source of power hav-

ing a constant stroke, a means for permitting
the stroke of the pump to vary, and a device

acted upon by the steam pressure of the

boiler for varying the opening in the de-
livery pipe of the pump. A

4. In combination, a steam generator, a
burner therefor, a fuel tank, two fuel-carry-
ing connections between the tank and the
burner, a pump which is included in one of
the connections on the burner side for in-

creasing the pressure between the tank and-

the burner, a check valve in the other con-

" nection, means for varying the stroke of the

pump, a valve for regulating the fuel sup-
plied by the pump, and means acted upon
by the steam pressure for moving the valve.

5. In a steam generating systein, the com-
bination of a fuel tank, means for creating

an initia) air pressure in the tank, a burner, a

* connection between the tank and the burner,

‘3(’
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a pump in the connection for increasing the
pressure of the fuel delivered to the burner,
a second connection leading directly from
the tank to the burner so that fuel will be
shunted around the pump to the burner when
the pump for any reason is not delivering
fuel to the burner, a check valve in the
second connection and a steam-actuated
valve for regulating the delivery of the fuel
ump.

6. pIn combination, a burner, a conduit for
supplying fuel to the burner at a low pres-
sure, a check valve in said conduit and means

“for supplying fuel to the burnerat a relatively.

- high pressure which operates to close the

5o
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valve and interrupt the supply of low pres-
sure fuel and to permit the valve to open for
the continuance of low pressure fuel supply
upon cessation of the hig{)\ pressure supply.

7. In combination, a single burner, a single
source of fuel supply under pressure, means
for supplying fu@.f) therefrom to the burner
at 'a predeterniined - pressure, mechanically
actuated means capable of irregular inter-
mittent action for supplying fuel to the
burner at a pressure exceeding that of the
other supplying means, and means whereby
the supply of fuel through the means for
delivering the fuel at a low pressure will be
discontinued upon the operation .of the
means for delivering fuel at a high pressure.

8. In combination, a burner, a source of
fuel supply under a predetermined pressure,
means f?)r supplying fuel to the burner at
substantially said pressure, a power means
for supplying fuel to the burner at a rela-

‘ply to the burner,

S

tively high pressure, and means whereby the 65

supply of fuel through the means for deliv-
ering the fuel at a low pressure will be dis-
continued upon the operation of the means
for delivering fuel at a high pressure.

9. In combination, a burner, a single

source of fuel supply under an initial pres- -

sure, two independent conduits directly con-
necting the burner and source of fuel supply
‘and receiving fuel at the same pressure there-

from, one conduit being adapted to supply

70
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fuel from said source to the burner at a.con-

stant pressure and the other conduit to sup-
ply fuel also from said source to the burner at
pressures var.}s;ing approximately from initial
to pressures higher than that of the source,
and a means in the first conduit for prevent-
ing fuel supplied by the other conduit from
flowing back to the tank.

10. In combination, a burner, a single
source of fuel supply under an initial air pres-
sure, independent conduits leading directly
from the source of fuel supply to the burner,

“a device in one conduit which permits the

fuel to flow from said source to the burner at
substantially the pressure on the source and

prevents a reverse flow of fuel, and means in.

the other conduit ‘which receives fuel from
said source and supplies it to the burner at
variable pressures which are higher than that
of the source of supply.

* 11, In combination, a
fuel supply under pressure, independent con-
duits extending from the source of fuel sup-

uel at the pressure derived from the source of
fuel supply, means in dynt,
whereby the fuel may be supplied t6 the
burner at a higher pressure than by the other
conduit, and means whereby ‘the supply of
fuel through the means for delivering the fuel

burner, a source of

8o
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one conduit for supplying -
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the other conduit "
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at a low pressure will be discontinued upon .

the operation of the means for delivering fuel
at a high pressure.

12. In combination, a steam genératbr, 8
burner therefor, a source of fuel supply under

110

air pressure, a main supply connection and -

an auxiliary supply connection between said

source and the burner, a pump in the main-

supply connection, and a means in the auxil-
iary supply connection which prevents the
supply of fuel from the main connection from
flowing back to the source of fuel supply and
interrupts the auxiliary supply of fuel to the
burner.

13. In combination; a steam generator, &
burner therefor, a souree of fuel supply under

air pressure, a main and an auxiliary supply -

connection between the source and burner, a
means in the main supply connection which
increases the pressure of the fuel supplied to

1§
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the burner to a point above that of the source, -

supply connection

a valve in the auxiliax;y ;
rom passing there-

which “prevents fuel
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-through from the main supply connection auxiliary fuel supply through the fuel deljv-
and also interrupts the auxiliary supply, and | ered by the pump.. 20
a single means controlled by the steam in the 15. In combination, a generator, a burner
generator for regulating the main fuel sup- | therefor, a pump for supplying fuel to the
ply. . | burner, an automatic regulator for the pump,
14; In combination, a steam generator, a ! & steam-controlled regulator for controlling
burner therefor, a source of fuel supply under | the quantity of fuel delivered by the pump, a 25
air pressure, an auxiliary fuel supply pipe | conduit for supplying fuel to the burner when
connection, a main fuel supply pipe connec- | the steam controlled regulator interrupts the
tion, a pump in the latter tending to deliver supply from the pump or when the pump is
fuel at a constant pressure to the burner, a | idle, and a device for preventing backward
device for checking the reverse.flow of fuel | flow of the fitel in sajd conduit, 30
delivered by the pump through the former | In witness whereof, I have hereunto set my
connection, and means in the main fuel sup- | hand this 12th day of July, 1901,

‘ply connection adapted to be acted upon by | HERMANN LEMP.
the boiler pressure for directly controlling |  Witnesses:
the quantity of fyel delivered to the burner AvLex, F. MacpoNALD,

by the pump and indirectly to control the Drvearp McK. MceKirLop,




