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UNITED STATES

PATENT OFFICE.

IRA EDWARD SMITH, OF STOCKTON, CALIFORNIA.

' OII-BUBRNING SYSTEX.

No. 872,023.

To all whom it MAY CONCErn:

.Be it known that I, Ira EpwaArD SMI’I‘H &
citizen of the United States, and a resident |
of Stockton, 1in the county of San Joaquin
and State of California, have invented cer-
tain new and useful Impmvementa in Oil-
Burming Systems; and 1 do declare the fol-
lowing to be a fu-ll clear, and exact descrip-
tion of the same. such as will enable others
skilled in the art to which it appertains to
raake and usc the same, reference being had
to the nccompanying drawings, and the char-
acters of reierence mnarked thereon, which
formm a part of tlus speerfication.

My invention relates to improvements in
oil burning systeins, such as are used in con-
nection \uth ('f){}l\ill” '%tm'(}b furances, and

heating contrivances, end partuuld,rh to

thase used in re:bta..m..mt- hotels aud sinnlar
locuitties, and 1 produce a periect and steady
combustion without caising  sinoke, 001,

sinell or an unsteady flame.

The object of my mvention is to produce
an oil burning systeim in which o1} an .;u.r are
uutumummll\ comminried. mld ted 1in the

proper proportions for “atomiz ang the oil at

the burner, and permitting a low or a higrh
fiaine, ns described and without causing
smoke or unstesdiness of the fiame.

The particular features of my anmv{,d
system are the means whereby 1 produce a
perfect air supply, aid also the control 1 au
cnabled to exercise ever the whoele system.
I am aware that attempts have been made
to atomize oil with air, but so'far as I am
aware, such attemnpts have generally been
accompanied by certain objections which |
atm to overcome in my mpreved o] hurning
systein, as will appear by perusal of the
I'ull:mm-r spocilieation and elabns.

In the drawi Haegs similar craraete s of refer-
enee indicate ¢ urlt-%.pnndm"’ arts 1o the sev-
ernl views,

Frrure 1 s :1 top me view of my i proved
apparatus. g 2 s n seetion: al view on-
larced of the il tunk sand its [ittings en-
p[m et i connectton with the improve el -
315 o seetionad view of a nx-

ing nipple :-m;:'uu-d 111 the appuratus, e

4 i‘s i ‘ﬁi'(‘lli}!l-ll \!{‘“ ili “H‘ l,lit,lllli:lt.i(t Hlllll.--

oft valve. e 518 o sectional view of the
burner pipe employed in the tiaproved appa-
Fig, 6 Is o sectional view of the
~tratner cimploved 11 the imprmwl?iztppnru.-
tis. ’

For the puqum* of imore clearly specilying
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l the details of the constructmn of the im-
roved a p xatus, I will, in this specification,
eal with my lmprovecf system 1in 1ts three
!dmtmct fe ture. separatel , viz: the burner
proper; the oil supply; and the air supply.-

Burner proper: in the center of the fire
box of the ra—ge indicated by dotted lines at
11s located a metal plate 2. 3 1s the burner
p pe providad witl a round orifice 4 arranﬂ'ef’l
to thr. % th» flame against the piate 2 “At
the outer eud of the plpc 3 1s & nipple 5 pref-
era.bly of brass and provided with & main
arljue 6 opening into the pipg 3 at the mnner
end, erd provided with an oil inlet 8 entering
the orifice 6 from mc botto:n, and an air in-
let 9 entering said orifice 6 from above and
rearwardly of said orifice or inlet 8. The

1

Sy e

b} boring the mein orifice 6 through the
body of the nipple, and likewise having the
i branch or mcea % and & transversely of the
| nipple and 1nterseeting the main orilice 6,

| closed by a screw piug T in the usual manner.

(il supply 1G-—designates an oil tank,
preferably buried or otherwise disposed in a
convenient place in the Il:::lld.l mantier and at

vided with an oil supply pipe 11.

12 15 an automatic water pressure air
puinp connected to a source of water aupplv
13. Leading from satd atr pump 12 1s
pipe 14 which is connected into the LOp of
the said oil tank 10, Locuted in the said
pipe 14 1s an e pressure regulator 15, the
pipe 14 beine also pmvnlf::l with a e 16
nnd a check valve i5®

17 ts an oil supply ]npe leudmtr from near
the bottom of the tank 10 andd lwng con-
nected to the inlet orilice N of thie mipple 5
and also provided with a strainer 18, the
latter provided with a forwminous  dia-

sufe 19" Said pipe 17 1s also pruvulud with
i valve 20 loeated at the tank and a valve
21 at th:e burner to control the flow, |

=2 1= a tank mndicator of suitable construc-
tion located on the tank 10 for the purpose
ul' "‘zt"'m" the amount ol o therein, and 23
is o pop valve adapted to relieve all surplus
pressure in snid tank when the tank is being
[iHed through pipe 11 while the burner is in
operation.

The regulator 15 permits of a uniform
pressure on the oil tunk, and the checkivalve
15* keeps_the air from I’llbl!lll” back into, the
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nipple 3 is constructed in the usual manner

and with the outer e,.-.ld of the main orifice

2 safe distance irom the burner and pro-
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.pipe 14 and pump 12 when the pump ceases |

to operate, which would cause the pressure
. to leave the oil and the fire would go out.
Aur sup Zg: 24 is s suitable electric mo-

r provided with a small pinion 25, sald
" ‘motor being supplied with electric power
controlled by a switch 26. _'
. 27 i3 an air pump proferably of the posi-
- tive tr_f)ressm--;: rotary construction and pro-
vided with a pinion or gear 28 intermeshing
with the pinion 25 whereby the pump 27 1s
opersted from the motor 24.

29 is a pipe leading from the air Fump 27
into the range indicated at 1 and carried
around therein and thence to the inlet 9.
- 30 is a pressure gage connected into said
pipe 29 to indicate the air pressure therein.

[ocated in the pipe 17 is a valve 31, and
held upward therefrom by a small frame 33
is a small solenoid 32 connected in series by
“wires 37 to the switch 26 and to the motor 24.
34 is the stem of the valve 31, at the top
" of which iz a cross picce 35, and connected
between the picce 35 and the valve 31 1s 8
spring 36, operating to hold the valve nor-
mally closed when the magnet 32 is deéner-
grized. S

‘In using the apparatus the tank 10 1is
filled with otl and tﬁe. valve 21 iy opened so
as to permit the desired maximum anmount
of oil to flow to the burner proper.  The air
pump 12 is then suppliedd with a suitable
amount of water pressurec to opcrate it
‘which causes the pressure on the oil in the
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to two pounds pressure at the burner tip or
orifice 4 gives the best results. I have also
found that it requires forty cubie feet of air
at two pounds pressure, which will be indi-
cated. by the gege 30, to properly atomize
one gallon of crude oil, and to obtain the-
proper amount of air to atomize sufhcient
oil to give the desired heat, I can regulate
the speed of the rotary air pump by chang-
ing the size of the pinion 25 on the electrie
motor, the gear 28 reins.ning the same size.
If I desire a smsll amount of air 1 put on a
small pinion 25. If 1 require a greater
amount of air I substitute a larger pinion.

If ‘the air pump be constructed to dehver

forty cubic inches of air at a revolution and
tne amount of air it takes to atomize a given
quantity of oil is known, it is an easy matter
to calculate the required speed of therotary

air pump. The motor employed is prefer-

ably of the constant speed.- construction.
The air is delivered from the rotary purnp to
the orifice 4 at the burner tip without any
interference in the way of a regulating valve
on the air pipe 29. The rotary air pump 1s
goared when it is installed to give & maxi-
mum amount of air to atomize a maximun

amount of ot} which is admitted through the

valve 20 on pipe 17. - |

From the fact ithat the air pressure i1s at no
time over two pounds to the square inch, it
is not suflicient to blow out the fire if the at-

tendant reduces tlie pressure of oil, (and con-

sequently reduces the fire or heat) from the

tank 10 to force oil to the burner 3.  Power | maximum to the minimum amount by means 100
is supplied to the motor 24 which causes the | of the regulating valve 21. By this means
pump 27 to operate which forces air through | the regulating valve 21 1s the only valve the
- the pipe 29 to the inlet 9 from. whence it | attendant has to operate; the other valves
passes out through the round orilice 4 and I being all set at the time the oil burner is 1n-
‘atomizing the oil which enters through the stalled and seldom need adjusting. 105
inlet 8, which atomized oil is ignited at the When the electric current is operating the
round orifice 4 and the flame strikes the | motor 24 1t passes through the wires 37 to
late 2 heating it red hot, so that if the fire the solenoid magnet and constantly ener-
is accidentally blown out or otherwise ex- | gizes the same. - -
tinguished, it will immediately "be lichted | In working the apparatus the operator 110
acain from said plate. | S ngens the valve 31 by pulling upward upon -
“The positive pressure rotary air puinp do- | the cross piece 35 until the cross piece 18
- seribed is a distinetive feature of my im- | brought within the influence of the solenoud,
proved oil burniug system, as here set Torth. | which is strong encugh to hold the valve
as I have found from experience in the ac- | vpen against the sction of the spring 36. 11b
tual operation of oil burners, for the pur- When the current is shut off from the motor
sas set forth, that it is the most econom- | by the action of the switch 26 the solenoid
~ieal and practical air pump tc use for ‘;mp- is dednergized, releasing the valve 34 which
T erly supplying air for stomizing the ozl is immediately closed automatically by the
55 The positive pressure rotary air pump | action of the spring 36, thus shutting off the 120
~ employed in the npparatus should receive oil supply as soon as the air pressure is shut
2 "-aml deliver forty cubie inches of air at each | off, an thus preventing the over-flow af the
revolution, without pulsation and at 2 pres- | oil, as will be obvious. . | L

~ sure from ten to twelve pounds poer square | The strainer 18—19 preverniis any exira-

80 inch; 1he pressure being regulated by the | nevus matter from entering the burner 135
size of the round orifice 4 at the end or tip of | proper, while the draw off 19¢ is used to drear .
the burner. The smaller the orifice the | off the Tesiduum which accumulates in-said
greater the pressure, and eorrespondingly | strainer. ~ I -
the larger the orifice the lower the pressure. The improved device is readily adaptible

~ 66 1 have found from expericuce that irom one | to any ordinary fire chamber without mate- 13¢

-= [
. S T L e wrrtwssk s



10

15

20

2B

- 30 Iclaimasnew and

873,023

rially altering the same,
of tge device being arranged within the fire
ot are below the top of the range or stove
50 rot interfere with the ordinary griddles,
and being relatively small in area do not.in-
 terfere with the employment of the fire pot
as en ordinary coal of wood heater, if from
any cause the oil heating features are
abled or rendered inoperstive.
‘cided advantage in the improved apparaius
herein described. Another important
iure of th. apparatus is that the removable
portions of the top of the stove, range or fur-
nace may be removed while the burner is in
‘operation without affecting its burning in
any way, as I do pot depend on the draft
~ through the top of the stove to operate the
‘burner, consequently when & cook or atiend-
ant desires to remove the lids to
sel next to the flame, the fire does not-go out
or smother for the want of draft. -~

dis-
'];hiS is a de- |

- 4

place a ves--

and a.l_l-the portions | through said fire cha

 air under pressure thereto,

| the air supplying

fes- |-said valve

l

g

ber and connected at
one end to said burner, means connected to
the other end of said latter pipe for supplying
an electric motor,
connecting means between said motor and
means, & valve in said fuel
_supply pipe and provided with & projecting
-stem, an electro magnet adapted whren ener-
gized to influence sald stem and maintain
said valve open, a spring operating to close
when the electro magnet is de-
energized, and electric conductors between

said magnet end inctor.

2. In an oil burning apparatus, & fire
chamber, a burner associateg with said fire
chamber, a fuel supply pipe connected to
said burner, an air supply pipe leading
through said fire chamber and gonnected at
one end to said burnper, a positive pressure
rotary eir pump connected to the other end
of said air pipe, an eleetric motor, conrecting

I have now entered into & detaiied de--| means between sald motor and the air pump,

- gorl
bodiment of my invention.
however to confine myself to such sgecﬁc
_detail as many small changes may be re-
“sorted to without departing from the spirit
~of my invention, - - ~

Having thus described my invention, what
usefil and desire to-secure

by Letters Patent js:— -

"1, In an oil burming appafﬂ,tua, a fire
~ chamber, 8 hurner associated with said fire

connected to

chamber, 8
leading

1el supply pipe
35 said burner, an

_supply pipe

stion of the present and preferrea em- |-
1 do npot desire

a valve in the fuel
‘with & projecting stem, an electro magnet
adapted when energized to influence said
stem and maintain said valve open, a spring

operating to close said valve when the electro.

magnet is deénergized, and electric conduc-
tors between said magnet and motor.

" In testimony whereof I affix my signature-

‘in presence of two witnesses. -
- IRA EDWARD SMITH.
Witnesses: - |
Peroy S. WEBSTER,
- JosEuA B. WEBSTER.
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