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To all whom it may concern: .
Be it known that I, Hermann LeMp, a
citizen of the United States, residing at
Lynn, county of Essex, State of Massachu-
5 setts, have invented certain new and useful
Improvements in Systems of Fuel and Wa-
ter Supply for Boilers, of which the. follow-
‘ing is a specification. :
This invention relates to that class of
10 steam generators known as semi-flash boil-
ers, and its object is to regulate automati=
cally the supply of fuel and water in order
that the steam pressure may be kept at or
near a constant value. The fuel used is
15 ordinarily a liquid hydrocarbon, and this
and the feed water are usually supplied to
- the burner. and “the boiler respectively by
means “of pumps. Sometimes pneumatic
pressure is . substituted .for the pump to

-20 force ‘the liquid fuel from its reservoir to

the burner. - It i$ necessary to regulate very

- carefullythe quantities of fuel and water in
“order that the Loiler may at all times meet
the varying demand for steam and maintain

25 a pressure which departs as liftle as possible
from a predetermined normal value. It has
been heretofore proposed to accomplish this
result autoinatically in a variety of ways,
some. ofiwhich depend upon the pressure of

. 80 the steam and some upon its temperature.

In:the. present application I make- use of
-1 both-of these agencies, as will hercinafter ap-
pear.: DBriefly stated, the water feeds by
gravity to a pump which fovces it into the.

- 85 Doiler: The fuel is fed by gravity to the

. burners, but an additional supply under._|

. preseure is provided,by a pump. DBoth
pumps are steam-actuated, preferably Ly a
single cylinder, and the supply of steam to

40 said cylinder is governed by two pressure
regulators, one responsive to the pressyre
of the stcam and the other to the pressure of
the fuel.: The fuel supply is governed by a
pressure regulator responsive to pneumatic

‘45 pressure, and said pressure is controlled by

a thermostatic valve responsive to the tem-

perature of the steam.. L
The accompanying drawing is a diagram

of parls and cohnections illustrating my

" 50 systemd. . -

The boiler.is conventionally represented
as a zigzag coil of pipe-1 inclosed i a casing
2 lined with heat-resisting jpaterial.  The
casing, extends below thé coil to form a fire

'§5 chamber in which are burners 8 of any ap-

proved design capable of vaporizing and
burning liquid fuel. The pump for supply-
ing fuel and water to this boiler is prefer-
ably one in which the steam cylinder 4,
water cylinder 5 and oil cylinder 6 are ar-
ranged in tandem, with a common piston

-rod 7. Water. is taken from a tank 8, feed-
| ing preferably by gravity to the pump 5,

which delivers it through a pipe 9 to the
upper end of the boiler. Sfeam is taken
from the Jower end of the boiler by a main
10 to the engine or other device for utilizing
it. A branch main 11 supplies steam to the
pump-cylinder 4. Two pressure regulators
12 13, of any approved design, are inter-
{)olated in this branch steam main, in series,
ocated . bétween the cylinder 4 and the
throttle valve 14. The regulator 12 is con-
trolled by the pressure of the steam in the
main before it reaches the throttle, connec-
tion being made by means of a small pipe 15.
‘The pressure in the main is shown by a
gage 16. o :

" Liquid fuel is contained in a reservoir 17
from which it can' flow by gravity through
a pipe 18 to the burners 3. ~A branch pipe
19 feeds fuel to the oil-pump 6 which de-
livers it into the pipe 18 under considerable
pressure which is indicated by a gage 20.
A check valve 21 prevents the oil from re-
turning to the reservoir. The pipe 18 con-
nects also with the steam regulator 13. The
flow of oil is automatically regulated by a
pressure regulator .22, whose movable abut-
ment 23 is responsive to the pressure ofelas-
tic fluid in a pipe 24 leading from a suitable
source of supply. If compressed air is used,
it is confined in a drumn 25, and its admission
to the regulator 22 is controlled by a ther-
mostat responsive to the temperature of the
steam in the main 10. In the drawing, the
thermostat consists of a loop 26 of the main
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itself which is connected by a cord or rod =

27 with the operating lever of a valve 28
controlling the air pipe 24.

In order to relicve the oil pumnp when the
delivery is closed or throttled by the regu-
lator 22, a bypass 29.is provided to conduct
the liquid fuel back to the reservoir 17. The
bypass is normally closed by a relief-valve
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30, attached to an abutment 31 which is ex-

posed to the oil pressure. An adjustable
spring 32 holds the valve closed agminst the
normal pressate of the oil, hut permits it to
open when that pressure Is excecded.
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" the increased oil pressure would soen stop
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Ing water to said boiler and liquid fuel un-
- der pressure to sald burner, means for con-
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- sive to rise in boiler pressure and the other
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-late the speed of the pump to correspond

: the burners can take care of, the increased
pressure will operate the regulator 13 to stop |

‘with the apparatus which I now consider

‘other means.

o 994,

The steam cylinder is so proportioned that
it will pump water against a back-pressure
in the boiler, preferably one which is twice
that of the steam pressure. The water and |
oil pumps are so proportioned that their de- ’
liveries are in a fixed ratio of abouttwelve
to one by weight. This gives a trifie more
than the correct proportion of oil. '

The throttle will be so adjusted as to regu-

with' the normal working -conditions, If
then the steam main 10 should be closed,
the rise in steam pressure in the boiler will
operate the.regulator 12 and shut down the
pump, thereby stopping the water and oil
supply. When the pressure falls again, ow-
ing either to the stopping of the oil feed,
or to reopening of the steam main 10, the
regulator 12 will start the pump again.
If the oil pressure should be greater than

the pump until said pressure falls to nor-
mal. For instance, if the water supply
should fail, the pump would speed up, but

it. In case the boiler becomes. over-heated,
superheating the steam to a dangerous de-
gree, the thermostat admits air pressare to
the regulator 22 which shuts off the foreced
flow of oil to the burners and thereby re-
duces the fire; the oil meanwhile refurning
to the reservoir through the bypass.

In accordance with the provisions of the
patent statutes, I have -described the prin-
ciple of operation of my invention, together

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

What I claim as new and desire to secure
by Letters Patent of the United States, is,—
‘1. The combination with a boiler, of a
burner therefor, a steam pump for supply-

trolling said pump by an . abnormsl rise
either in steam pressure or fuel pressure,
means responsive to -an abnormal rise .in
temperature of the steam for controlling
the flow of fuel to the burner, and a by-pass
for the fuel portion of the pump which be-
comes operative under certain fuel pressure
conditions, :

"2, The combination with a boiler, of a
burner therefor, a steam pump for supply-
ing water to sa'd boiler and liquid fuel un-
der pressure to said burner, two - pressure
regulators  independently -controlling the

supply of ‘steam to said pump, one respon-

responsive to rise in fuel pressure, a ther-
mostat responsive to changes in tempera-
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ture of the steam for controlling the supply.
of fuel to the hurner, a by-pass for the fuel
portion oi the pump, and a device in said
by-pass for controlling the flow there-
through which is resnonsive to the pressure
of the fuel..

3. The combination with a boiler, of a’,
burner therefor, a steam pump adapted to .
supply proper proportions of water and lig-

uid fuel, means for governing said pump
by hoiler pressnrs and fuel pressure, means
for controlling the supply of fuel by the

temperature of the steam, and a by-pass for-

the fuel portion of the pump which becomes
operative under certain fuel pressure condi-

tions.
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4. The combination with a boiler, of a

burner therefor, a steam pump adapted to
supply proper proportions of water and lig-
uid fuel, means for automatically govern-
ing said pump, a thermostat responsive to
changes in the temperature of the steam and
controlling the flow of fuel to the burner,
and a Ly-pass for the fuel end of the pump
which becomes operative under certain con-
dtions of fuel pressare.

burner therefor, a steam pump adapted to
supply proper proportions of water and lig-

uid fuel, means for automatically govern--

ing said pump, a pressure regulater control-
ling the flow of liquid fuel, a source of
elastic fluid pressure, and a thermostat re-
sponsive to changes in the temperature of
the steam and controlling the admission of
elastic fluid pressure to said regulatoy. -

3. The combination with a boiler, of a
burner therefor, a steam pump adapted to
supply proper proportions.of water and lig-
uid fuel, a thermostat responsive to changes
in the temperaturc of the steam and con-
trolling the flow of fuel, a by-pass for the
Tuel end of the pump which becomes opera-
tive when' the supply of fuel to the burner
is interrupted by the action of the thermo-
stat, and a pressure regulator responsive to
changes of pressure of said fuel and con-
trolling the supply of steam to said pump.

7. The combination with g boiler, of a
burner therefor, 2 steam pump adapted to
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5. The combination with a boiler, of a
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supply proper proportions of water and lig- -

uid fuel, a pressure regulator for controlling -

the flow of fuel, a source of air under
pressure, a thermostat responsive to changes
in the temperature of the steam which con-
trols the admission of air pressure to the
regulator, and steam - pressure and fuel
pressure devices controlling said pump. -

8. The combination with a boiler, of a°

burner for heating the boiler, a steam pump
for supplying water to the boiler and liduid
fuel under pressure to the burner, means for
governing the pump by beiler pressure and
by fuel pressure, a pressure regulator for
controlling the flow of fuel to the burner, a
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source of air under pressure, and a thermo-
stat responsive to changes in the tempera-
ture of the steam which controls the admig-
sion of air under pressure to said vegu

and fuel in suitable proportions to the boiler
and burner,.a source of elastic fluid under
pressure, a pressure actuated regulator for
controlling the supply of fuel t6 the burner,
and a thermostat responsive to changes in
the tsmperature of the steam for control-
ling the admission of elastic fluid from said
source to said regulagor.s

10. In a system of fuel and water supply
for a boiler, a source of elustic fluid under
pressure, means for controlling the supply
of fuel by the temperature of the steam, suid
means including a device which is actuated
by the pressure fluid, and means for control-

fatoy. | by
9. The combination with a boiler, of zl
. burner therefor, means for supplying water.

ling both the fuel and water by the pressure
of the sfeam.

1L The combination with boiler heated
! o sfean main leading
mpump for supplying the
b liquid, said pump being connect-
ed with the steam wain, a pressure actuated
regulator for controlling the supply of fuel
to the boiler, a sonrce of elastic Auid under
bressure, and & thermostat for controlling
the application of said pressure fuid to the
regifator comprising s section of the steam
tsin between the boiler and the pump,

In witness wheveof, I have Dereunto seb
my hand this second day of August, 1907.

HERMANN LEMP.

Witnesses:
. Jonx A. McManus, Jr,,
Hexry O. Wrstenpane,
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