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1o all whom it may concern:

Be it known that T, Wirrram P. Donman,
a citizen of the United States, and resident
of Copperas Cove, Coryell County, Texas,
5 have invented certain new and useful Im-
provements in the Art of Firing Boilers by
Means of Fuel Oils, of which the following
is a gpecification,

This invention relates to the art of using
fuel oil or crude oil for firing boilers and
particularly boilers making steam. The in-
vention has for its object the conservation
of the quantity or amount of such fuel oil
consumed in such use and to secure im-
proved results in the manipulation and
treatment of the fuel oil, as will appear
more at large in the specification.

The invention is illustrated in the accom-
panying drawings in which Figure 1 is a
diagrammatic plan view of one form of
apparatus adapted for carrying out my in-
vention; Fig. 2 is a vertical sectional view
through tank 2 of Fig. 1 and Fig. 3 is a
detail of the nozzle at which the oil is at-
5 omized and in that form injected into the
fire box of the boiler.

Tt will be understood. that the drawings
are illustrative only and that my invention
may be embodied in a variety of other
) forms of apparatus. For the purpose of
description, however, the particular form
of apparatus is excellently suited for a com-
prehension of the invention. It is, of
course, to be understood as associated with
some appliance swhich  consumes 'steam,
either directly or as power, and a field in
which the invention is of particular advan-
tage is the drilling of oil wells, but obvi-
ously the invention is capable of applica-
tion in many arts on land and sea, includ-
ing railway, locomotive and steam vessels.

eferring to the drawings, 6 indicates a
boiler of standard construction having the
usual fire box 7. The steam generated by
this boiler leads, let us say, to the engine
which operates the drill of an oil well. Ac-
cording to standard practice such a boiler,
when fuel oil is employed to generate the
required heat, is usually started by build-
ing a fire by hand beneath the boiler. Crude
oil is poured upon this fire until sufficient
heat iz developed and the proper amount
of steam is registered in the gauge. This

generally requires about an hour and a
half in time for 110 pounds of steam and

consumes about a barrel and a half of fuel
oil. In an industry like that involved in
drilling oil wells, this process is repeated
about once a week and is obviously waste-
ful and inefficient. According to the stand-
ard practice when sufficient steam has been
developed in the boiler, a branch steam line
passes a portion of the steam to a nozzle in
front of the fire box 7 of the boiler 6. Fuel
oil is passed to this nozzle and the steam
thereupon breaks up the oil at the point of
discharge from the nozzle and sprays the
oil mist thus created against a splasher and
the atomized oil is then ignited and sup-
plies the further heat required by the
boiler. Various special nozzles or jets, pat-
ented and unpatented, are in use and the
construction of the jet is regarded as one
of the most important features for deliver-
ing the steam sprayed oil. In giving my
attention to the problem of devising a
proper means of economically handling fuel
oil for conversion into heat, I have con-
cluded that the use of steam created in
the boiler is extremely wasteful and ex-
travagant. Some of the reasons for this
conclusion are that a very large percentage
of the fuel oil which is used must of neces-
sity go to the making of the steam which
is required to atomize it and to deliver it
against the splasher and all the steam thus
used, if conserved for the purposes -for
which the steam is really created, would
constitute a great saving if it were di-
verted from the boiler directly to the place
of its chief need. The steam itself, further-
more, being wet, serves to dampen the atom-
ized oil and .thus prevents the efiiciency
which would be possible were the mist or
sprayed oil when delivered against the
splasher unaccompanied by the moisture
carried in the steam. The use of steam
also results in a certain intermittence of
discharge, there being intervals of combus-
tion and absence of combustion caused by
the periodic accumulation of steam over the
percentage of oil which is discharged until
sufficient oil has again accumulated to be
discharged. A general uncleaniiness and
waste of oil in the immediate vicinity of the
boiler ig also occasioned by the process gen-
erally in use as thus far described by me.

Having then concluded that one of the
chief factors in this unsatisfactory condi-
tion is due to the use of steam as one element
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of the atomizing means, I determined to re-
place the steam used for atomizing by a
relatively dry medium or gas such as air,
preferably hot, and to use this medium not
only for atomizing purposes but also in con-
nection with and as a feeding element for
the oil itseif. In carrying out the invention
I made use of the appartus which is dia-
grammatically illustrated in the drawings
and which comprises, as stated, the usual
boiler 6 with its fire box 7. A storage of
the oil which the operations consurne is con-
tained in the oil tank 8 from which through
a suitably valved connection 9 the oil enters
the oil pump 4. This oil pump 4 is driven
by -a‘small stationary gas -engine 5 which
uses about ten gallons of gas in twenty-four
hours and runs continuously. The same
gas engine & also operates the air pump 3.
The oil is forced by the oil pump 4 to pass
through pipe 10 and into the bottom of the
oil supply tank 2 until said tank is approxi-
mately half full, at which level the supply
of oil in the tank 2 .is automatically main-
tained by the means to be hereinafter de-
scribed. Through a further connection 11,
also provided at appropriate points with
valves, the o1l is withdrawn from the bottom
of the tank 2.and fed to the jet or nozzle 12,
- 'The means by which the oil is thus fed
from the tank to the nozzle 12, as well as the
means which serve to. atormize the oil at the
mouth.of the jet 12, consistsof the air which
is supplied by the air pump 3. The com-
pressed: air .is preliminarily conveved into
the air tank 1. A line 13, provided with a
aauge 14, a pressure valve 15 and a man-
ually controlled valve 16, leads the air into
the coils 17.above and closely adjacent to the
boiler itself. ~These coils 17 are shown as
extending longitudinally of the boiler but
obviously may extend transversely: thereof
and they may. be located at any appropriate
position within the region of heat radiation
from the boiler. The object of these coils
17 is to impart to the compressed air a part
of the radiated heat. from the ‘boiler, which
would otherwise be wasted. The heater air
from: the coils 17 passes through connection
18 into the upper part of the oil supply
tank ‘2, the connection 18 being valved at
As shown in Tig..2, the conmection 18
extends into the tank 2 to a point closely
above the level of the oil contained therein
and-as the air is approximately under 100
pounds pressure, the stream of air discharg-
ing. through pipe 18 .into the oil in the oil
supply tank 2 (Fig. 2) agitates or whips
up said oil-and forms what might roughly
be described as an aerated oil. The oil
supply tank 2 1s, of course, as a whole under
air pressuie which fills the entire upper
half of said tank. ‘The air pressure in this
tank 2-causes. the oll to he forced out.of the
tank through pipe 11, which preferably ex-
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tends into the oil in an inclined direction
and may be provided with a suitably
apertured or perforated cap 20 so as
to  provide for the free and unob-
structed intake of oil (or mixed oil and
air). The flow of oil or mixed oil and air
through the pipe 11 is continuous and re-
newed supplies of oil are fed continuously
te the bottom of the oill supply tank 2
through the pipe 10 so long.as the volume
of oil in tank 2 does not rise.above a pre-
determined level, say when the tank is half
full. If the supply of incoming oil tends
to introduce into tank 2 more oil than will
satisfy this predetermined level, it will ele-
vate the float 21 and thereby through con-
nections 22 move the pate valve 23 1into its
open position. The opening of this gate
valve 23 to its completely apen position pre-
vents the oil pump 4 from forcing the .oil
past the check valve 25 and when the gate
valve 23 is entirely open, the by-pass.con-
nection 24 will permit the oil pump 4 to
continve o function uninterry tedly, the
oil then merely circulating ﬂ[l)rough the
pump without any of it entering pipe 10
through the check valve 25. As tﬁe gate
23 closes as the result of a lowering.of.the
level of the oil in tank 2 and the consequent
descent of the float 21, the oil will be forced
through the check valve 25 and will pass
into the connection 10 and by these meams
the level of the oil in tank 2 is automatically
maintained. The check valve 25 prevents
any back pressure against the oil pump due
to excessive air pressure in the tank 2 sEould
that condition arise,

At o point intermediate between the hot
air coils 17 and the point where the hot gir
is admitted into the oil tank. 2, a branch line
or blow pipe 26 provided with a valve 27
leads . to the jet 12 and by this means hot
air is permitted to meet the oil from the
tank 2 at the nozzle of the jet 12, to which
point the oil has been forced by another
part-of the het air from the coils 17.

The air tank and oil tank are provided
with suitable drain pipes and valves ‘98,
29 respectively.

A meter 30 records the amount of ojl
which leaves the oil tank 2.and is consumed
at the jet 12. This meter is logated be-
tween valves 31 and 32, thus enabling the
meter to Dbe examined or replaced and a
plain pipe connection made in the meantime
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The stearmi from the boiler is brogght
throngh pipe 32 to its place of use undi-
minished in guantity and without exergis-
ing any deleterions influence upon the oil
consiunption or the manner of its use.

The jet 12 s illustrated in one of its pre-
ferred formsin Fig. 3. Asthere shown the jet
consists of the hollow casing or outer barrel
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12 closed at its rear end except for the ad-
mission of the oil pipe 11 and of the air
blow pipe 26.  The forward end of the oil
pipe il is provided at the exterior thereot
with & series of closely adjacent .quzw
grooves 33, which grooves are deeper ab the
forward end than at the rear and preferably
at. the forward end terminated in frontal
notches in the oil pipe 11.
of such-grooves ig desirable and ug an illus-
tration 1 have indicated about twelve of such
grooves on a hall inch pipe.

The object of these grooves is to tmpart to
the air injected through pipe 26 into tin,
chamber 84 a swirling motion at the nozzle
of the jet and to break the oil into innumex-
able small particles. ‘The front end of the
casing 12 is preferably closed by a readily |
1nterl'hdno able cap 85 centrally wmrtm@u
at 37 and preferably having a dome-shaped
internal configuration as indicated ab 8-('5
which gives direction to the air s upph ment-
ing the direction imparted to the air by the
grooves 83. The inner surface of this cap
35 abuts against the Lomvm d end 01 the
oil pipe 11, me aperture 37 being smaller
in diameter than the diameter of 1 LL oil pipe
11, The result of this arrangement is ex-
tremely efficient ; the hot air n ot only when
coming in contact with the forward ond of
the oil column tends to retard it but dur 1“}'»;

said re tardcd state to thin and vapor ]u
but also, by reason of the direction in whict

the air atfacks the oil, atomizes it most ef-
fectively. " In other words the oil i
mixed, atomized, chorlfcd and otherwise
brought to a condition where u max
heat cﬂlmenqm made possible with & mini-
mum consuwmption of fuel. The visible sign
that the proper conditicns ave obse: *vou is
that the stream coming from the nozele has
the appearance of a white cloud which, Whm
ignited, burns with a brilliant white flame
(fLs dlstms_;mched from yellow) producing
practically no smoke whatever. The con-
nection between the oil h]m 1i ,UM air blow
pipe 26 and the jet 12 is preferably com-
posed of pipe fittings, commmﬂv known as
street Ls coupled. together which enable the
jet 12 to be at will moved forwardly os
baclkwardly, upwmﬂly or dr »*l‘l'mrlﬂv, lat-
erally or, in fact, to any desired pos sition or
inclination with vespect to the fire box 7
of the boiler. Tt Wlﬂ be observed that by
tapping the hot air af a point near dw
bm’ler 6 the air which reaches the nozzle 1

has a higher ternperature than the air wmah
has acted upon ﬂw oil in the tank 2 at
a somewhat remote distance {rom the boiler.

From the foregoing arrangement it will
be observed that even thomOh the boiler is
cold the compressed air will nevertheless,
when turned oun, produce a substantial and
efficient spray of atomized oil from the jet
12 and when this spray is ignited the boiler -
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it.leaves the atomizer nozzle of the burner
“will never be such as to cause the oil to

be ejected as a solid stream, but on the con-
trary, (so long as the air line:is open), the
o0il column will be retarded within the nozzle
by the action of the air cutting across its
forward face at that point, coupled with the

- fact that the front aperture of the nozzle is
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constricted, whereby this retarding action
ot the air on the oil column is further en-
foreed. In other words, the speed of the
oil column as it flows through its channel in
the oil burner, retarded as it is by the ac-
tion of the air, will not be in excess of
the speed of the atomizing air or other agent
at the nozzle. I have flheady pomted out
the fact that the hot air in the oil tank 2,
as -well as at the jet 12, has the effect of
thinning- the oil, thereby making for the
most effective delivery in atomization. And
this result is of extreme value in severe
freezing weather when, under the old
method the oil would hardly if indeed flow
atall. The use of hot air also makes it pos-
gible to use a-poor grade of heavy crude or
fuel oil.

It isto be understood that my invention is
capable of application i many modified
forms and that the description thereof with
respect to the specific apparatus shown is
illustrative merely, and that equivalent ap-
paratus or methods of procedure are in-
tended. to be included within the scope of my
claims. :

-What I claim is:

1. In the art of firing boilers, that im-
provement which consists in maintaining a
continuous flow of compressed air. into and
through .an atomizer and also upon oil in a
storage vessel to force the oil to the atom-
izer 1n.a column at a speed which is not
greater than the speed of the atomizing air,
said oil column being then, within the nozzle
of caid atomizer, retarded by the stream of
pressure air. there passing, at its higher
speed, across the face of the oil column, said
air also, within the confines of the burner,
finely dividing the oil and in said condition
ejecting the so treated oil particles with the
speed of the emerging air.

2. In the art of ﬁrmg boilers, that im-
provement. which consists in maintaining a
continuous flow of compressed air, dividing
said flow into two streams, one of which
leads to.an atomizer, heating said stream on
on its way thereto, the other stream leading
to an oil storage vessel to torce the oil to the

atomizer in a column at a speed which is not’

greater than the speed of the atomizing air
passing through the atomizer. said oil
eolumn being then within the nozzle ot said
atomizer retarded by the stream of pressure
air:-there passing, at its higher speed. acress
the face.of the o1l columnn, said air also, with-

-in the confines of the burner, finely dividing

the o1l and heating the same and in said con-
dition ejecting the so treated oil particles
with the speed of the emerging air.

5. In the art of firing boilers. that im-
provesient which consists in maint: uning in
a nozzle a continunous flow of compressed air
and a continuous flow of oil under pressure,
retarding the stream of oil within the nozzle
and then forward of said retarded point but
within the confines of the nozzle causing it
tobe broken up by divided streams of airand
1 sald broken up state to be whirled about
and exposed to heat, all within the confines
of the nozzle, whereby the mixture of air
and o1l in the condition to which these treat-
ments have converted it enierges from the
nozzle in the form of a white clond giving a
white flune substantially free from smoke
when ignited.

k. In the art of firing boilers, that im-
provement which consists in maintaining a
continnous flow of compressed air into and
through an atomizer and also upon oil in a
storage vessel to force oil therefrom to the
atomizer in a column at a speed which. in
the atomizer, is not greater than the speed
of ihe atomizing air, heatmg the air on its
way to the atomuu passing streams of
heated pressure air across the face of the oil
column within the nozzle of said atomizer
at a higher speed to retard the column of
cil from said vessel, causing said heated air
to finely divide the oil within the confines
ot the burner, and ejecting the so treated oil
particles with the speed of the amerging air.

5. In the art of firing boilers, that im-
proveinent which conslsts in mamtnmn(r a
continuous flow of compressed air into and
through an atomizer and also upon oil in a
&tomwt vessel to force oil therefrom to the
atoriizer in a column at a speed which, in
the atomizer, is not greater than the speci
of the atomizing air, heatm(y the air on its
way to said oil storage vessel, passing
streams of the pressure air across the face
of the o1l column within the nozzle of said
atomizer at a higher speed to retard the
column of oil from said vessel, causing said
heated air to finely divide the oil within the
confines of the burner, and ejecting the so
treated oil particles with the spee§ of the
emerging air.

6. In the art of firing boilers, that im-
provement which consists in mamtamln«r a
continuous flow of compressed air into and
through an atomizer and also upon oil in a
sfomﬂe vessel to force oil therefrom to the
atomizer in a column at a speed which. in
the atomizer, is not greater than the speed
of the atomizing air, heatm" the air on its
way to the atomizer, hedtmg the air lead-
ing to the oil storage vessel, passing streams
of the heated pressure air across the face of
the oil columm within the nozzle of said
atomizer at a higher speed to retard the
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(*mumn of o1l from said vessel, ¢

heated air to nnd\ divide the m
confines of the burner, and ejscting ‘h
treated oil particles swith the speed o
emerging air

mined oil Jevel therein, means for introdue-

N whmuﬂ said p1pe a supply of air un-
to agitate the oil and to force

:uﬂ* in a coiumn through the

ithin the contimes ol

T

7. The combination 0""’ a ‘m "iwﬁm of pressure air
operatively combined therewi 311 (o lumn gt 'a greater
pi ¥, & s,up[ﬂ smental oil storage J the oil column, therchy

- A

nection from the latter to i;:‘[d burper an etar 011 Ri3ER} whﬂe ﬁnd v dl‘»’ldln“
means for continuously cing i i

colmn thercthx")lwh, ) G()lﬂ;i'rll'!“"i‘ 3
pumn, a pme syatern betwee 0 the ¢ 1";;5?’
tal oﬂ tm ¢ and gaid mmp 10 which a
ment of 0il iz continuot ?v maintai
the action of said lmmp,. 4 (‘rmn(‘(‘llo
tween sald pipe system  and the

> 18 ‘ox,\ukﬂ from the bﬂrher.
, ,AU,JHOQ of ‘2 boiler, g fuel
wner operasively connected therewith,
of ’i’m] oil connected with said
souree of compressed air, air ducts |
th ective “V from said sofivee of
the | H_U(:l i o said sonree of fuel oil
centrolled said fleat \Mmlj the and to said burner, one of said ducts, ab
Jlatter is elevated, the flow of oil Trom the least, cc mucnb ng with a pipe line tra-
pipe system to th e supplementa i ' sure air and consisting '8
tarded or checked and, when : s of consecutive (,nnvalmmm lo-
scends, the influx of oil from the pips oricrly of the boiler within the
tem into said supplemental tank is ooarven of intense hedt radiation
and means \\'Lthm the m‘mw of the from * whereby the com_pr essed air is
for passing of pressarve alr acrvoss the its W"V to its point of use, s
of the oil columm at a oreater s ncm! the confines of the burner for
that of the oil.column, t 1 JL the pressure 'Li'r’ from
z:‘iﬂ oolﬂnn Whﬂo ﬁm ; cross ~the face -of the oil
h q forced throwh. the burner
¢ of the air in the other duct,
sstive oir in sald burner retarding the
il column Mbﬂc finely dividing the oil par-
ic noved 't‘ﬂ"m'i’m;n betore the fuel
re is ejected from the burner.
A fuel oil burner adapted for the
tion of oil by a heated paseous
agent comprising an outer bamel,
an oil tube ther ein, and surrounding said
the oil while also forcing it from the t tube, o gas chdm ber, a gas supply p‘i]) com-
to the burner, means for L\uI’OClUC ng  muni ting with said chamber and adapbed
through said pipe a supply of air under to deliver hot {‘rn thereto under pressure,
pressure to agitate the oil and to force it a cap or nezmle m the forward end of said
from the tank in a column through the barrel forward of the front end of the oil
burner, and means within the confines of tube and nrovided with an orifice f smaller
the burner for passing streams of pressure dinmeter than that of the oil u)1])e,, the in-
air across the face of the oil solumm at o tevior face of uﬂﬂ cap diverging from %‘lid
greater speed than that of the oil columu, t MLL ol contach rearwardl 'y toward the in-
the ohiy 1otm1‘dmo said column while finely the Mrml }11 abut Lmt in said
d]mdmn' the oil particles removed there-
from before the final mixture is ejected from
the burner.

9. The combination of a boﬂe*rj a fuel oil
burner operatively con m‘mw therewith, a 1 0 of the h,uq\d) of the oil
tanlk conh‘n'nn‘ a supply of fuel oil, means plf a \T produced upon the outer suvface
for maintaining said s 1pp,|‘y at a predeter- of the oil pipe at its forward end. Hm exif

mental tank, a float 11

PR S
ARTENS]

v

urner.
‘}r)]‘q a £

mixture is mwteo Tom

8. The combina Ll(m of
burner operatively connected therew F)
tank confaining = f‘npply of fuel oil, means
for mczmtammfl said suppnr 2t g Dr"\c' eter-
mined level, & connection from smd tank
to said ]’urner, an-air pipe leading into said ‘
tank and arranged to admit pressure air atomiz
and to eause said air to phy cally

k.pr).ruf‘d FroOves mi, nd—

mined level, a connection from said fank M of nid grooves 2010~
to said burner,an air pipe leading into said altion hetween 'Hm oas chamber mu‘l the

tank and arranged to admit pressure air
and to cause said ait to physically agitate
the oil while also forcing it from the tank
to the burner, said ,u"r'mﬂer’ ent embracing
a downward extension of said air pipe ‘in
said tank and a termination of said air wdnﬂ th
pipe ab a point in said tank closely wdjr;» of said clos
gent to, but slightly above, the predster- from said jet

oil burner adapted for the
of oil by a heated gaseous
nt comprising an outer bar-
vard end closed and pro-
ice, the inner surface
rl"uvevwim rearwardly
orifice, an @ﬂ tube extending

fuel
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mto said outer barrel and forming there-
with an interior gas chamber, said oil tube
having:its exit end in the form of a cylinder
the peripheral terminal edge of which abuts
against the diverging inner surface of said
closed end and bemo of larger diameter
than said jet orifice, a gas supply pipe com-
municating with said chamber adapted to

deliver hot gas thereto under pressure, and

a series of closely adjacent angularly dis-
posed grooves extending in the direction of
the lenﬂth of the oil pipe and produced upon
the outer surface of the oil pipe at its for-
ward end, the exit end of said grooves pene-
trating the said oil pipe to provide constant
communication between the gas in the gas
chamber and the orifice of the cap.

A fuel oil burner adapted for the
ammlzatlon of o1l by a heated gaseous
atomizing agent comprising an outer bar-
rel, an oil tube therein, and surrounding
said tube; a-gas chamber, a gas supply pipe
communicating with said chamber and
adapted - to deliver hot gas thereto under
pressure, a cap or nozzle at the forward end
of said barrel provided with an orifice of
smaller diameter than that of the oil pipe,
the interior of said cap abutting against
the forward end of said oil pipe and diverg-
ing from said point of contact rearwardly
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toward the inner wall of the barrel, and a
series of closely adjacent angularly disposed
grooves extending in the direction of the
length of the oil pipe and produced u ?
the outer surface of the oil pipe at its for-
ward end, said grooves increasing in depth
from their inlet to their outlet end, the exit
end of said grooves providing constant com-
munication between the gas chamber and
the orifice of the cap.

14. The combination of a motor, an air
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pump and an oil pnmp, both continuously -

driven by said motor, a nozzle, an air con-
dutt for conducting the compressed air
through a heat zone to the nozzle, an oil
supply and a supplemental oil tank and a
connection between the two, including the
oil pump, a branch air conduit conducting
heated air to the tank, means within the
tank for determining a predetermined oil
level therein, said means being effective to
determine the entering volumes of oil and
to limit the air space in said tank, both
without causing interruption of operation
of either pump and a connection from the
tank to the nozzle for supplying oil thereto
by the air pressure in said tank.

In testimony whereof I have hereunto

set my hand.
WILLIAM P. DUNHAM.,
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