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- To all whom it may concern. _
- Beit known that I, Arva D. LiEE,-a citizen

of the United States of America, and a vesi- |

dent of Brookline, -in the county of Norfolk

-5 and State of Massachusetts, have invented

certain new and useful Improvements in Ojl-

Burners, of which the tollowing is a' speci-
fication. | .

This im’-'-en_tipn relates to apparatus for

10 burning o1l and has for its object the pro-

~duction of a device in which oil under pres-
- sure may be used as a icombustible and in
‘which superheated compressed air and SU-

- perheated steam may be mixed Wwith the oil

15 at its point of ignition. R

- It has for a further object the production
of a device whereby the o1l, superheated
compressed air, and superheated steam may
be mixed in any desired quantities.

20 . The invention consists in - eertain novel

. Teatures of construction and arrangement of

~ parts 'whieh will be readily understood by.
reference to the description of the drawings
‘and to the claims Lereinafter given.

25 - Of the drawings: Figure I represents a

-+ vertical section of an apparatus embodying
the features of this invention. Kig. 2 rep-
resents a horizontal section of the same on
line 2—2 on Fig: 1. Figs. 3 and 4 represent

30 end views of a burner utilized in the appa-

ratus. Fig. 5 represents a longitudinal ver-

tical section of the same, and Figs. 6, 7, and
8 represent transverse sections of the same
on lines 6—6, 7—7, and 8—8, respectively.

-85 Similar characters designate like parts

throughout the several fienres of the draw-
1ngs. '

1In the drawings, 10 represents a suitable
wall of fire brick or similar material the in-

40 terior chaniber of which forms = suttable

fire-pot 11 provided with the usual door: 12
comimunicating tlferewith. _
pot 11 1s a boiler 13 provided with a ply-
rality of pipes 14 for the passage of heat
45 therethrough to the stack 15. From ‘the
steam chamber 16 of the hoiler 18 extends a
pipe 17 provided with a suitable valve 18
which communicates with a coil 19 surroynd-

- Ing the fire-pot 11 and cmbedded in the'ma-

- 50 terial of the wall 10. This coil is situated

-+ sufficiently near to the interior of the walls
10 to cause the steam passing through said

Above the fire-

|

| coil to be subjected to the heat contained

within the fire-pot while said coiled pipe 19
18 protected from direct contact. with the 55
flame. o L )
The opposite end of the coil 19 communi-~
cates, by means of a pipe 20, with the an-
nular passage 21 surrounding the exterior~
of the wall 10. Vertical pipes 22 form a 60
means of communication between said: pipes
21 and the interior of a-casing 23 extending
racially through the wall 10 into the.in.
terior of the fire-pot 11. -From each of the
casings 23 extends a pipe 24 communicating 65
with the interior of an annular pipe 25 sur-

| rounding the exterior wall 10 of the fire-pot

11 and communicating by means of the pipe
26 with the coil 27 embedded in the material
of said wall 10 in a similar manner to the 70
coll 19 so that the material passing through
the coil will be subjected to the heat in the

fire-pot but the pipe itself will not conle into

direct contact with the flame. The opposite

end of the cotl 27 communicates by means of 75
| & pipe 28 with a tank of comyréssed air 29,

sald pipe being provided with.a “suitable.
valve 30. The tank 291s connected by means
of a pipe 31 with a suitable air compressor

32 which may be of any well-known: con- 80

struction.  When this air compressor is op-
erated by means of the pulley 33 air will be
compressed and forced through the pipe 31

mmto the tank 29 from which it may be drawn

L]

through the pipe 28 into the coil 27 where it 85

becomes superheated and passes therefrom
through the pipe 26 into the annular passage
25 communicating by a plurality of down-
wardly. extending pipes 24 with . cach of the

casings 28, Fach of the casings 28 is also 90

. connected by a pipe 34 with an annular pipe

S0 surrounding the fice-pot 11, said pipe 35
comnimicating by means of the pipe 36 with
the discharge outlet 37 of a suitable pump
38 driven by the pullev:39 and connected by 95
nmeans of the pipe 40/ with an oil tank 41.
When the pump 38 i¢ operated by means of
the pulley 39 oil is forced under pressure
through the pump 38 and through the pipe

36, annular pipe 35, and downwardly ex- 100

g members 23, ) SRR S
_The interior of the casing 23 has threaded

tending pipes 34 into the interior of the cas-

| thereto a tubular merhber 42 adjustable end-

il L al Ll ] Srp—

T

e i —— e et e

R A A

-
- —"-"-—‘-_-—-----'r_--:-._--ll_--:_"u-l.'I"-l

[ ] = T R Sl T o Ty i Sl g ey Wr A W

- W

P LT



W o A L b

R S g B S R R AN e g R " . R — o —

— e e e -

- T L LEm T aaam a—m

L L
el
. ‘. .
v
T
. . n
. -
il ol Sy g e g wr skt gl el Wk g S-Stk sl g ey .
. - " . .
. . . - .
‘. .

—r N N P e ———————— e .
.

Pk N . e v

o B CCTE TE . kel e o Ry el W T
r

25

36

e g Nty b e Egrm TR mrooipan = hes =k = EECE— im.i o = oE

2 | " p08,735

wise therein by means of the milled head 43
and threaded to the mnterior of the member
42 i1s another tubular member 44 adjustable
therein by means of the nulled head 45.

The exteriorly threaded portion of the
member 42 co-acting with the threads in the
Interior of the casing 23 extends between the

~inlet pipe 34 and the outer eud of the casing

- 10

1o

20

-member 44 -co -

member and thereby prevents any oil whie i
enters the chamber 46 in the casing 23 “fron
passing cutwardly and insuring its passing
through the amn mnlarn passage 4¢ o the outlet
apertme 48 1n 1ts tapered inner end 49.- The

threaded portion. of the member 42 is cut

away 1n the plane of the 1nlet pipe 22 there-
by forming a shallow circumferential groove
22%. communicating with said inlet pipe 22,
and through the pmt; 50 with the interior
of said pipe 42.
teriorly threaded portion of the tubular
actineg with the interior I'V
threaded portion of tht tubuluar member +42
extends from the pipe 22 to the outer end of
said member thereby preventing the steam

which enters through the inlet pipe 22 into.
. -the interior of the casing 23 and through the

ports 50 1n the tubular mémber 42 from pass-

g outwardly -either between -the” casing

30

member and the tubular member 42 or m!t-

‘wardly between the {wo tubular members 42
and 44 and oblige it to pass.through tlie an-
nular passage 51 16 the outlet flpvrture H2
In like man-
~ner a portion of the exterior threads on the
tubular member 42 and the exterior threads

1n the tapered end 53 thereof.

on the interior tubular member 41 are cut
away 1n the plane of the air inlet pipe 2%

thereby providing an exterior annular pas-

40

45 |

50

b5

60

sage 1n each of these tubular members the
passage 54 of which communicates thmlwh

ports 56 cut through the exterior ‘tubular

member 42 with the interior annular pas-

sage 55 which in turn communicates through
ort:-, 57 cut through the mner tubular mem-
er 44 with the mtex 1or L]iambor 58 of saud

inner tubular member 44. . .

~ The superheated. comﬁ)reqsed alr entemw-
through the pipe 24

annular passages 54, ports 56, annular pas-
sage 55, and ports 57 into the Interior cham-.
ber 58 of the inner tubular mdmber 44 and

| pass through the

pass along said 1nferior chamber 58 to the
outlet aperture 59 in the ta,pered end 60
thereof.

The walls of the ta pered ends 49 53 and.
60 are all parallel Wlsh one enother and it
is. obvious that any longitudinal adjustment

of the tubular members will narrow or

widen the annular passage between said
walls to regulate the outletrzof the o1l

- through the passage 47 or steam through

the passage 51.

In a similar manner the
discharge of s i)erheated compressed air
may be regulate

In a similar manner the ex-

| mmml momhez

k
J

kil nhi

i il

|

b}r means of the tﬁpe,red ]

'nwetv -

end 61 of a valve 62 threaded at 63 to the g5 I

itertor tubular member 44 and .operated
bv mean:.'of the milled head 64 to regulate
the discharge of superheated air thrmlgh

- the oullet *lpertum 5.

The apertures 48, 52, and 50 are all in
a\ul alinement and the outer walls thereof
are flaring being substautially parallel with
the nner walls of a conical member 65 sup-
ported- by the Q{Jlder arms 66 forming a

part of the annular ring 67 threaded at 68

to the exterior of the casing 23 and . pro-
vided with aear teeth 69, The conical end
65 is so situated rehtlve to the annular dis-

charge passage bétween the tapered ends of

the various ad]natable tubular members that

the oil; steam, and air being discharged

thorefmm will 1mpinge upon ‘the surface
of said camcal member and be deflected -to
form what is known as a balloon flame.
It is obvious that by a movement of the
further into or. further
away from the outlet apertires the size and

and ‘the  threads atpon. the exterior of the

80

85

| mtenmtv of the flame may beregulated to'a
In order to acf-omphqh this result
the annulal ting 67"is mounted in a cham-
ber within the Wall 10 so that the gear teéth

90

casing member 23 Wil not be subjected to -

this chiamber 70 the gear 69 is provided

_the intense heat iithiz the fire-pot. Within

95

“with a driving pinion 71 mounted upon -8 -

shaft 72 wtendmtr through the wall 10-and’ |

provided on its nuter PHE with a handle 73

just the mnm.ll end 65 mtn amr desrred
position.. 1

"by which, ‘the gear 69 may be turned to ad- :
100

The casings 93 are snppnrted by means of )
the members T4 secured.- 1o the outer face of
the wall 10 in connection*#ith the braces 75 -

also seeured to the onter face of the wall 10

105

and supporting the outer ends of said cas-

:ng AS man 5
utihized an a
obvious: that by means, of. adjusting : tlie

‘members provided for vach of these devices

any one-of these devices tay be placed out
of comimission or any mixture of oil; steam,

“and air may be provided- aﬂ:uﬂt“alred

By providing a device - of this kind in

.which the oil is discharged into the fire-pot
through an annular passa

e within the'con-
fines of which. superhedte

steam and super-

of ‘the _casings. 23 may .be’
re-pot. as 15 desired and it.is

110

115"

heated compressed air are mixed. with-said

1 the oil-is ‘more thorou; hlv atomued and

| a greatly increaged benefit is derived. By
providing superheated compressed air and -
state to be mixed

superheated steam 1n a dry

with the: oil at:its- pnmt of wmtmn this: 011;-?-.

being also under pressure an intense heat 13
provided which 1s itself utilized to effect
the superheating of the steam and com-
pressed air which is being used. -
By ad]ustmg the various tubuhr mem-

125
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bers relative to one another and thereby de-

creasing the area of the outlet apertures the |

amount of material which may pass through
sald outlefs 15 reduced and the material
which does pass through is caused to pass
therethrough at an increased pressure, thus
msuring a greatly improved result. |

It 15 believed that the operation of the
invention will be fully understood from the
foregoing description.

Having thus described my invention, I
claiin: |

1. in an oil burner, the combination of a
casing adapted to receive oil through a suit-
able iniet and discharge it through a suit-
able outlel at one end; a plurality of tubular
receptacles within said casing provided with
discharge outlets in alinement with said oil
discharge, each inner discharge outlet being
to the rear of the outlet of its surrounding
member; means for supplying steam and airv
to said receptacle; and a member adjustably
secured directly to the end of said casing and
provided with a conical point which is
adapted to extend into a plurality of said
discharge outlets and regulate the discharge
therefrom. B

2. In an oil burner, the combination with

a furnace, of a casing extending through the |

wall thereof and provided with a nozzle

adapted Lo direct the flames into the inferiop
thereof; a plurality of tubular members con-

tained within said casing; means for adjust-
ing each of sald members longitudinally of
the others; a plurality of inlet pipes commu-
nicating with the interior of said casing;
means within said easing and forming a pars
of said tubular members for preventing the
mixture of the various elements adimitted
through said inlete until discharged . from
the burner: and 2 needle valve contained

within the interior tubular member adapted

to regulate the size of the discharge through
is ontlet. | | -

3. Inoan ot burner, the combination with
a furnace, of a casing extending throngh
the wall thereof and provided with a noz-
zle adapted to dircet the flames into the in-
terior thereof; a piurality of tubular men-
bess contained within said easing ; means for
adjusting cach of said members fongitudi-
nally of the others; a needle valve contained
within the interior tubular member adapted
to regulate the size of the discharge through
its oullet; means for adjusting: the needle
valve: and meaus secured (o sad easing for
admitting different materials to the interior
of each of said tubalar members. |

. Inoan ol burner, the combination of a
castng provided with a plurality of radial
idets and an axial outlet: a pluraiity of
Cibular receptacles within said casing pro-

vided with periplieral inlets and discharge |

outlets v axial hine with said casing outlet,

|

!

L

b

sald tubunlar members and casing forming
annular chambers and having at their out-
lets ends which combine to form ati annular
conical chamber in which the discharge of
all the chambers are adapted to be concen-
trated at a predetermined point: an adjust-
able abutment on said casing extending into
satd conlcal chamber; and a needle valve
adapted to regulate the discharge from the
inner chamber and direet it against said
abutment. . |

5. In an o1l burner, the combination with
a furnace and a plurality of radial oil
burners adapted to direct the flames into

6o

70

said furnace; of a plurality of annular pas-

sages surrounding said furnace at a different
level from said burners, means for supply-
ing a diffevent material to each annular pas-
sage; and connecting pipes between each of
said passages and each of said burners.

6. In an otl burner, the combination with

a furnace; of a casing extending through

the wall thereof and provided with a nozzle

adapted to direct the flames into the interior

thereof; a plurality of tubular members con-
tained within said casing the discharge ori-
fices of which combine to form a conieal
chamber; means for adjusting said tubular
members; a needle valve within the inner
tubular member; and a conical member ad-
justable on said casing fitting said conical
chamber and extending therein. |

7. In an oil burner, the combination with
a furnace; of a casing extending through the
wall thereof and provided with a nozzle
adapted to direct the flames into the interior

80

85

90

95

100

thereof; a plurality of tubular members con-

tained within said casing the discharge ori-
tices of which combine to form a conical

members; a needle valve within the inner

tubular member; a conical member fitting

sald conical chamber and extending therein;
and means upon sald casing for adjusting

sard conmeal member in said conical chamber.

8. In un oil burner, the combination with
a furnace provided with a fire-pot; of 2 plu-
rality . of casings extending radially through
the wall thereof each of said casings being
provided with a nozzle adapted to direct the
flames into the interior of thie fire-pot and

- chamber; means for adjusting said tubular -

165

110

115

with a plurality of inlets to the interior of

the casing; a plurality of tubular mebers
contained withmin and adjustable lengthwise
of said casing and dgach other; means. witliin

the casing and forthing a part of said tubu-

Lir menibers for preventing the mixture of
various elements admitted through said in-
lets until dischargpd fron: the nozzle there-
of ; a needle valve contained within the in-

Lertor tubular member adapted to regulate

the size-of the diseharge through the outlet
nozzles; w stewm pipe surrounding the fire-
pot and subjected to the heat thercof s an an-

‘ {

120
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nular pipe communicating therewith sur-

rounding the furnace; a pipe connecting

sutd steam annular pipe with one of the in-
lets to each casing; an air pipe coiled about
sald five-pot and subjected to the heat there-
In: an aunular pipe communicating there-
with surrounding the furnace; a pipe con-
necting sald air annular pipe with another
of said inlets to each casing; an oil pipe sur-

_

3. ' 808,735

rounding said furnace; and a pipe connect- 10
ing said oil pipe with another of the inlets

| of each casing. .e
Signed by me at Boston, Mass., this 10th

day of January, 1907.
. LYA D. LEE.

Witnesses:
Waurer E. LoMBarp,

|

- Epwa C. CLEVELAND.
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