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To all whom it may concern: _ |
Be it known that I, JaMEs . BULLARD, a
citizen of the United States, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented new
and useful Improvements in Hydrocarbon-
Burning Apparatus, of which the following is
a specification. g |
1'his invention relates to an apparatus for
to burning hydrocarbon in the form of crude
- petroleum, the same for combustion being
commingled with air, said combined oil and
alr being delivered through a nozzle orin-
- Jector-burner to the furnace or heating-cham-
ber within which it is to be burned.
- Theobjectof the invention is to provide an
improved and automatically-operating appa-

ratus for the purpose above indicated, from

the use of which entirely practical results
are derived, the same Dbeing unattended by
any danger from an excessive or undue de-

livery or an overflowage of oil, either while
the apparatus is being operated for heating

forges or furnaces or while it is in disuse;
25 and the invention consists in the construe-
tion and combination of parts or instrumen-

talities, all substantially as will be hereinaf-

ter set forth, and pointed out in the claims.

- - Reference is to be had to the accompany-
Ing drawing, forming part of this specifica-
tion,in which the figure is a side elevation of
the hydrocarbon apparatus constructed un-
der and in accordance with this invention.

A represents a storage-tank having a ca-
pacity for holding a quantity of oil sufficient
for the running of the oil-burning system for
a protracted period, and said storage-tank is
placed under ground or at some place con-
siderably lower than the positions occupied
by the other parts and appliances comprised
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in the apparatus. A service-tank B is sup- |

ported above the ground or floor, and adja-

cent to said service-tank is a pump C, to the -

- inlet-passage of which an oil-pipe a leads
from said storage-tank, while from the outlet-
passage of said pump another oil-piped leads
to convey the oll pumped from said storage-
tank to said service-tank,

The broken line « z indicates the normal
50 level or height at which the oil is to be main-

tained in said service-tank,

.

communicates with the storage-tank.

D D represent hydrocarbon nozzle or in-
jector burners, the same being shown as in
proximity to forge-furnaces E E, and one is
shown in rear view, while the other is seen sg

from its side, and said burners have therein

and through them oil and air passages, the
general plan of consfruction of which burn-
ers may be that shown in Letters Patent of
the United States granted to me June 11, 6o
1889, No. 404,955. The height or level for the
delivery of the oil from the burner-nozzles is
indicated by the dotted line % v, which is
somewhat above the normal level for the oil
1n the service-tank. An oil-delivery pipe G 65

| leads downwardly from the said service-tank,
being continued in abend or branch G/, which

is run preferably horizontally, or about hori-
zontally, along and near the positions of the
various burners, risers, orindividual oil-pipes 7o
g" of smaller diameter, being led off from

sald branch G’ and connected with the oil-

inlet opening of the burners to which said
riser-pipes are respectively provided, and the
said branch G’ by a suitable portion thercigf 75
S
shown, the part g*of the branch pipe G/, which
is connected with the upper portion of the
storage-tank, is at the opposite side of the de-
livery-pipe G from the portion of the branch 8o
which 18 ranged in proximity to the burn-

-ers, and in said part ¢?is'a valve d, on the

stem of which is fixed a lever-arm e.

The ball-float f in the service-tank is car-
ried on an arm f’, which is affixed to a rock- 83
shaft /i, horizontally supported in bearings
formed in the walls of the service-tank, and
on the exteriorly-projected end portion of
sald rock-shaft is a radial lever-arm 7, to the
extremity of which is .attached one end of a go
connecting-rod m, which by its other end has
an engagement with the lever-arm ¢ for the
valve d. | N |

H represents a blower or fan, which may

be driven in any suitable manner, from which g¢s

a pipe 7 leads to the air-space above the oil
in the service-tank, and also through the
pipe k£ and branches %’ thereof air under a -
low degree of pressure is supplied to the air-
inlet passages of the burners. Theoilwayin 100
the valve d, as will be clearly understood, is

| to be so adjusted in conjunction with the ad-
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justment of the lever-arms 7 and e and the

ball-float arm that when the ball-float is
maintained in its normal position, as shown,
by the desired hewht of the oil, the valve Wlll
close the pipe in which it is placed and there-
by prevent the oil passing through the de-
livery-pipe G into the branch G’ from run-
ning off to the said storage-tank, and the
air-pressure afforded to and Wlthln the serv-
ice-tank abovethe oil-level therein isintended
to be of such an Intensity as to exert a force

on the oil in the said service-tank sufficiently |

to raise the oil, which would nor mally
stand from hydrosta,tlc pressure in the riser-

pipes g’ at the height indicated by the line

x x up to the height indicated by the line y
1/, which is coincident with the ml-dehvel y
passage for the burners.

Assuming in the operation and use Of the
apparatus that an excessive amount of oil is

pumped into the service-tank, whereby an
oil-level greater than that mdlcated is at-
tained, (whleh undue height of oilin the sery-
1ce- tank would insure a rising of oil in the
vertical pipes ¢ further than that occasioned
by a hydrostatic pressure at the plane x z,and
which, combined with the regular air-press-
ure prowded as described,in theservice-tank,

“would result in the issue of a greater qu‘mtlty

of oil at the nozzles than necessary, desirable,
or economical,) the ball-float on rising through

the connections described 0perates to move

- the valve d to open the passage in the part
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g° of the branch G’, so that the excessive

quantity of oil within the service- tank 1S re-
turned to the storage-tank. |
Theapparatus possesses avery considerable

'deﬂ*ree of eﬁclency when provided with the

automatlc discharging means just described,
when the same act 1ndependently of the op-
eration of the pump; but it will be clear that

. by also automatically controlling the pump
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from and in connection with the amount of
oil in the service-tank a more régular and
steady dellvery of oil is insured, and to this
end I provide in the pipe [ of the pumping-
engine which supplies the steam or other
motor fluid thereto, a valve n, on the stem of
which is a lever-arm p. Another lever -arm
besides the one 7 is also fixed on the rock-
shaft i of theservice-tank, which arm isswung
as said shaft rocks or rolls, and to one end of
said lever-arm q is secured a connecting-rod

~ t, which by its other end is connected to the

end of the vaive-lever p for the said pump-
ing-engine.  Now it will be clear that should
the oil be pumped into the service-tank faster
than the oil is delivered therefrom to the
burners, while without the automatic devices

for controlling the motor-fluid a considerable |
period would elapse before from the discharge |
of the surplus oil to the storage-tank, the nor- |
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' m:il level is again established with said au-

tomatie contrivance for the controlling of

the engine-valve, a very much less time will

ensue before the desired- lower and normal

-level has been reached, for of course while

the o1l is running away from the service to
the storage tank the operation of the pump
is retarded or stopped and the inflow of oil

to the service-tank is momentarily very much

decreased or entirely stopped. So it will be
apparent that the quickest and most effective
regulation of the oil-height in the service-tank

18 made, preferably, dependent on both ‘the
coinciding controlling of the pumping-engine

valve and the valve for the drainage portion

‘g* of the branch pipe by and from the ball-

float and lever f f’, which'is common to both
valves and their connections.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1s—

1. In a hydr ocmbon-burnmg apparatus, a

storage-tank and a service-tank thereabove,

a pump for conveying oil from said storage
to said service tank, and a pipe leading from

said service-tank to the place of dellvel y of

oil for consumption, and a pipe-connection

| also communicating: with and. leading from

said service to sald storage tank whwh CON-
stitutes a drainage-pipe, and is provided with

a valve therein adapted normally to be closed,

a float in said service-tank, and movable con-
nections between said float and said valve,
whereby when .an undue oil-heightis attained
the drainage-pipe valve will be automatically
opened, substantlally as and for the purpose

set forth. .
2. In a hydrocarbon-burning apparatus, a

storage-tank and a closed service-tank there-
above, a pumping-engine for conveying oil
from said storage to said service tank, having
amotor-fluid-supply pipeprovided witharegu-
lating-valve, a pipeleading from said service-
tank to the pldce of delivery of oil for con-
sumption, and a pipe-connection also commu-
nicating with and leading from said service
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to said st01 age tank which constitutes a drain-

age-pipe and is provided with a valve therein
adapted normally to be closed, a float in said
service-tank and movable connections be-
tween said float and both the said engine-
valve and said drainage-pipe valve, whereby
when an undue oil-height is attained the
drainage-pipe valve will be automatically
opeued and the engine-valve will be turned

to be closed, subst&nmally as and for the pur-

pose set.for th. _
J-AMES I—I. BULLARD.

Witnesses: |
- WM. S. BELLOWS,
. M. CHAMBERLAIN.
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