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- To all whom 1t may concern. .
~ Be 1t known that I, Groree E. WrrT, citi-
zen of the United States, residing in the city
and county of San Francisco and State of
5 California, have invented new and useful

Improvements in Liquid-Fuel Governors, of

which the following is a specification.

This invention relates to liquid fuel gov-
.ernors. -

10 The object of this invention is to provide
- a sumple, practical, easily installed appara-
tus for automatically controlling the flow of
steam and o1l to o1l burners for use on steam
boilers by means of the steam pressure in
15 the boiler, so that with a predetermined de-
sired steam pressure in the boiler it is pos-
sible to automatically and constantly main-
tain a fire under the boiler which will vary
- 1nversely with the variations in steam pres-
20 sures 1n the boiler. That is to say, if the
boiler pressure goes up, the feed of oil and
steam to the burner will be correspondingly
~cut off, and if the boiler pressure drops
down and more heat is needed, the oil and
25 steam to the burner will be correspondingly
increased, so as to produce a greater heat,.
the oil feed being regulated by the control

of the oil pump; all as will be more fully
described hereinafter.

30 The invention consists of the parts and
the construction and combination of parts as
~heremafter more fully described and claimed,
having reference to the accompanying draw-
ings, in which— _

35 Figure 1 is a front elevation of a boiler
and furnace showing the invention applied.
Fig. 2 1s a detail of a governor.

- As here illustrated, A represents the steam
dome of a boiler of any description which is

40 heated by means of an oil burner employing
steam as an atomizing agent. The burner
1s here sufficiently represented by the steam

cock 2 and oil cock 3. - . )

4 is simply a blow-out valve for occasion-
45 ally turning steam into the oil passage of
the burner to clean the same out. %rdi-
narily this valve 4 is closed and the valves
2—3 open. After the valves 2—38 have once

- been set they are not changed. ,
50  Oil for the oil burner is delivered under
~suitable pressure through pipe 6 by means
of the oil pump 7, which latter receives its

oil supply through the pipe 8.

9 1s an air chamber with a suitable gage

55 and intended to maintain an air cushion on |

the pump.

ey,

The steam to run the pump is received in
dome A from pipe 10, and the flow of steam
through this pipe to the pump is controlled
by a governor 11 and pipe 12 also connect-
ing with the steam dome A. The steam for
the oil burner is also received from the dome
through pipe 10 and a branch pipe 13,

14 1s a reducing valve in the branch steam
pipe 13 for cutting down the boiler pressure
to a suitable working pressure in the pipe,
and this working pressure is further con-
trolled by means of the governor 15 and the
branch pipes 16—17 leading to the steam
pipe 12. Pipe 17 has a continuation 18 to
operate a governor 19 which controls the oil
flow through pipe 6. _

The construction of the governors
11-—15—19 and the reducing valve 14 is
practically the same in all cases. and is rep-
resented 1n detail in Fig. 2. " Thus, for in-
stance, let Fig. 2 represent the governor 15,
In whieh case the governor comprises a cas-
ing in which is a flexible diaphragm 20 which
has one side subjected to the full steam pres-

sure in pipe 16, and the other side is acted on

contrariwise by a spring 21. Connected to

'diaphragm 20 is a valve stem 22 operating

a double-seated balanced valve 23 in pipe 183.

The spring 21 would in the case of the three

governors be set practically at maximum
desired boiler pressure, with the spring of
governor 15 controlling the steam flow set,
perhaps, a pound or two higher than the de-
sired boiler pressure, and the Spring in gov-

ernor 19 being set at desired maximum boiler.

pressure, so that if the boiler pressure ex-
ceeds the desired maximum, the oil governor
will first be operated to shut off the oil in

.plpe 6, and then if the boiler pressure con-

tinues to rise, the steam pressure in pipe 13
will next be cut off; it always being pre-
ferred to turn off the oil first in order to pre-
vent explosions. The governor 11 is set so
as to maintain a substantially uniform oil

pressure (say 65 pounds) indicated on the

gage 1n the air cylinder 9, when the steam
pressure is at its desired maximum of say
100 pounds. If the steam pressure goes
above that, the governor 11 will act to cut
off the steam to the pump, thereby allowing
the o1l pressure to become reduced, and also
to be reduced or possibly cut off by governor

1 19. If the steam pressure in the boiler falls,

then the governor 11 will open up and let
more steam feed to the pump, so as to ac-
celerate the action of the latter and boost the
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oil pressure even above the pressure under

which it may be.normally set at 65 _'ppunds; |

~ this boosting of the oil pressure giving an

enhanced oil feed to the buiner synchro-

‘pously with the additional steam feed thereto

~ due to the opening action of the governor 15.

In operation, if the maximum boiler pres- |

~ sure desired were one hundred pounds, the

reducing valve 14 would be set so as to re-
duce the steam pressure in pipe 13 to about

.60 pounds; the spring 21 of governor. 15
‘would be set at about 102 pounds, and the

spring 21 of governor 19 would be set at 100
- pounds; governor 11 which controls the
15

steam to the oil pump being adjusted so that
the steam to the pump, while it will not be

cut off below 100 pounds, will adinit enough

steam to the pump so as ordinarily to main-

. tain an oil pressure in the line 6 at about 65

20 "pour
pounds.

pounds when the steam pressure is at 100

In case of any unusual demand on the

- boiler, so as to cause the steam pressure to
- drop, the governors 11—15 and 19 will 1m-

~ to cause a bigger fire under the boiler, and
~as the steam pressure again climbs up 1n

s

- the boiler the fire will be cut down by the.
30

gradual closing of the valves of governors

- 11—19—15 until .the maximum desired
- steam pressure in the boiler is reached;

‘when further flow of ol and steam to the
- burner will automatically cease. =~
The use of the supplemental pipe 12; with

- its branches, 1is important, for the reason

‘that this pipe and its branches, having no

outlets in them, will give absolute boiler

 nections, throngh which steam would be

45

50

“drawn from time to time, the true and abso-.
lute gage pressure would not be transmitted
to the diaphragm, because-there would be
more-or less variation due
-+ from these pipes or connections.

It 1s to be observed that not only is the

o1l and steam flow controlled direct by the
‘boiler pressure by means of the governors

15 and 19, but the oil feed is further made

more sensitive and more closely regulated to

boost given to the oil feed by the pump at

- the very instant when more oil is most de-
~sired ; and correspondingly the oil pressure

- 1s allowed to drop by stopping or slowing
~the pump when the steam pressure rises ab- |

~ Governor 11 controls the pump, governor

19:controls the oil from the pump, and the

reducing valve 14 which is practically of

the governor 15 control the steam.

to drawing steam

‘is the boost given to the pump so as tem- . '
‘porarily to raise the oil pressure in the line

986,701

* One of the chief features of this invention

6 and so Increase the fire. when more fire is

needed. The amount of this boost is con-

S 1 o1l pipe.
- pressure on the diaphragms of the several |
governors which they control. -If these dia-
- phragms were acted on by steam coming
- through pipes which might have other con- |

trolled by the governor 11. Of course, as

the steam pressure goes up and recovers its
normal in the boiler, the necessity for this
additional bhoost will
the oil pressure in the line 6 will drop back
to normal anua may even drop below normal

radually cease, and

70

7%

temporarily if the steam pressure stays up

at the maximum for any length of time.

_ Experience shows that in plants where -

this system has been installed the oil feed

1§ entirely automatic, and having once set -

the parts to work for a given normal condi-
tion, the burner needs no
week’s end to another. -
Having thus described my invention, wha
I claim and desire to secure by Letters Pat-
ent 1Is— R S

1. An oil-burning system having in com-

80

attention from one

‘85

bination a boiler, an oil pump, a burner hav- .

‘mediately open up correspondingly with the | ing a steam pipe connected with the boiler
‘reduced steam pressure in the dome A, so as

'90.

and also having an oil pipe connected with

the pump, governors in the oil and steam
pipes controlled by the variations of steam
pressure in the boiler, said governors regu-

lating the steam and oil feeds independently

by the boiler pressure, and means for oper-

95

ating the oil pump, a governor regulating -

the oil pump adapted to respond to a de-

crease of boiler pressure and to admit an in-
creased feed of steam to the oil pump, for
causing an accelerated boost to the oil pump

it to raise the oil pressure in the

to cause

2. An oil'-'-b'urnin.g system, having in com-
bination a boiler, an oil burner having
oil and steam passages, an oil pump, connec-

tions between the o1l pump and the oil pas-
sage of the burner, connections between the

steam passage of the burner and the steam
dome of the boiler, connections between the
steam dome and the steam end of the pump,

100
105

110

governors in the steam and oil passages of
the burner connected with the steam dome

and operable by the steam pressure therein,
sald governors automatically regulating the
steam and oil feeds independently by the
boiler pressure, and a governor operable by

116

the steam pressure in the dome for con-

the desired boiler pressure by. the desired |-trolling the action of the pump.

- 3. An oll-burning system, having in com-

bination a boiler, an o0il burner, steam

120

and oil pipes leading to the burner, the
steam pipe connected with the dome of the

boiler, an oil pump connected with said oil
| pipe, a pipe connecting the steam end of the 12

pump with the steam dome,. controllin

valves in the steam pipe to the burner and

: , ] 1In the steam pipe to the pump and in said
the same construction as the governor and | oil pipe, and a diaphragm governor con-

trolling the action of each of said valves,

130
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each of said diaphragm governors subject | In testimony whereof I have hei'eunto set

constantly to the absolute steam pressure in my hand in the presence of two subscribing 10
the dome whereby the said several valves are | witnesses. |

opened more or less in unison with the rise
and fall of the steam pressure in the boiler,
sald governors automatically regulating the | Witnesses: -
steam and oil feeds independently by the l CuArLES EpILMAN,

' C. C. Coox.

boiler pressure,

GEORGE E. WITT.
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