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UNITED STATES

PatenT OFFICE.

WILLIAM C. KAVANAGH, OF NEW YORK, N. Y., ASSIGNOR TO SOPIIA D.
| DESSAU, OF SAME PLACE.

"HYDROCARBON-BURNER.

SPECIFICATIOI\T forming part of Letters Pa.tent No. 592, 7’39 dated October 26 1897.

A.pphca,tlcn filed April 1, 1896, Serial Nc 544,035,

(No model.)

To all whom tt may concern:

Beitknownthat I, WILLIAM C.KAVANAGH,.

of New York city, in the county and State of
New York, have invented-a new and useful
Impr ovement in Hydrocarbcn Burners, of
which the following is a full, clear' and ex-
act description.

My invention relates to an 1mpr0vement in

hydrocarbon-burners; and it has for its ob-

ject to provide a bur ner adapted especially
for nuse in a furnace for the purpose of gen-

purposes, and to provide a means whereby
the burner may be operated without the ald
of air-tanks or auxiliary steam-bollers.

The invention consists in the novel con-
struction and combination of the several
parts, as will be hereinafter fully set fcrth
and polnted out in the claims.

Reterence is to be had to the accompanying
drawings, forming a part of this specification,
in which similar figures and letters of refer-
ence 1ndicate ccrrespondm parts in all the
views.

Figure 1 is a Vertlcal 10110‘11311(1111&1 section

through a portion of a furnace, the burner

located within the furnace, and the air chan-
nels or ducts connected with the burner.

Fig. 2 is a horizontal section taken Substan-'
'tlally on the line 2 2 of Fig. 1.

Kig. 3 1s

front elevation of the fmnace the burner be-
ing in position therein. Fig. 4 is an enlarged
lon gitudinal detail section through a supply—

nozzle, the nipple in which it is entered, and

a portion of the burner-nozzle communicat-
ing with the supply-nozzle. Fig. 5isa trans-

- verse section through an extension from the
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burner, taken pra,ctlcelly on the line 5 5 of
Fig. 2; and Fig. 6 is a 10n0'1tudma,1 section
throun'h a carbon- depomtcry |

In carrying out the invention the furnace
A, to which the burner B isto be applied, need
not be altered in any manner. -The dead-
plate 10, however, located -at the top of the

ash-pit 11 is made to extend apredetermined

distance out beyond the front of the furnace
and a certain distance over the grate-bars 12
thereof. The fire-door of the furnace how-
ever, 18 removed, and in the space thus dis-
clcsed a box 18 entered, being made to rest
upcn the dead-plate 10. In fa,ct said plate

side into the furnace.
pivoted in the outer end of the air-chute 13,
and when said door is closed the entrance to
the chute is completely closed, but said door

‘may be opened to any desired extent,
erating steam, or which may be used for other |

|-will constitute the bottom of the box, and
-this box extends outward from the furnace a
~distance corresponding to that of the dead-

plate, and the said box is open at both its

outer and inner ends, being adapted to con-

stitute an air-chute 13 to deliver air from out-
A damper-door. 14 is

The burner B is located upon the top of
the air-chute 13, the inner end of the burner
being preferably flush with the inner end of
the said chute, as shown in Fig. 1. The body
of the burner consists of &-cesinﬂ' of any ap-
proved shape, but preferably the-sa-id casing
1s made substantially rectangular, as shown
in the drawings. The casing 18 divided into
two compartments, an inner compartment b
and an outer compartment &', by means of a
sliding block B', extending from one end of
the casing to the other. A piston-rod 15 is
secured to the central portion of the outer
face of the sliding block B, as shown in Fig.
1, and the said rcd extends outward thlou':rh

a smtably packed aperture 16 in the front of

the burner-casing, and the said piston-rod is
likewise passed out from the furnace through
an opening in the front thereof. The piston-
rod is - held to slide in a frame B? located
principally outside of the furnace, and this
frame, as shown in Fig. 2, comprises, prefer-

-ably, two side bars 17 and 17%, connected at
| their outer ends by a cross-bar 18, a second

cross-bar 18* being placed a predetermmed
distance from the furnace A steam-receiv-
ing box 19 is secured within the frame B?, be-
tween the cross-bars 18 and 18*, and the sa,ld
box is provided with a plstcn -head 20, the
said head being connected with the plston-
rod 15, and a steam-pipe 21, carried from a

boiler, for example, is made to enter the box

19 between its outer eud and oppcsmw face
of the piston-head 20. A spring 22 is coiled

around the piston-rod 15, having bearing

against the inner cross-bar 18* of the frame
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and a collar formed on the said rod, the tend- -

ency of the spring being to force the rod
outward, and at the outer extremlty of the

| plstcn-rod 15 an exterior thread 23 1s formed,
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and the threaded portion of the rod is carried |

through an opening in the end of the frame,
moving freely therein, and terminates in a
hand-wheel 25, or its equivalent. A nut 24,
somewhat in the form of alever, is fulerumed
upon the end of the frame, and the threaded
opening in the said nut is produced in the
bottom edge thereof, so that when the slid-
Ing block B'is to be operated by hand the
nut may be thrown downward to a contact
with the threaded surface of the rod, and the
sald rod will be serewed inward or ecarried
outward, as occasion may demand; but when

~the sliding block 13’ is to be operated auto-
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matically the nut 24 is carried entirely out
of engagement with the piston-rod 15.

The sliding block B’ within the burner-cas-
ing is provided with any desired number of
supply-nozzles 26. These nozzles extend en-
tirely through the block and principally be-
yond the inner face thereof.
of the nozzles are tapering, as shown best in
Fig. 4, and the nozzles may be secured in the

sliding block by means of nuts, as illustrated,

or they may be expanded in place. Nipples
28, corresponding in number and loeation to
the supply-nozzles, are introduced into the
inner side surface of the burner-casing, and
ordinarily these nipples are serewed to place,
being provided with an exterior threaded sur-
face back of a head-section 28*, and in the said
head-section the receiving end of a burner-
nozzle 29 is serewed or equivalently secured.

The chamber or bore 30 in the nipple 28 is
tapering and is adapted to receive the taper-
ing end of a supply-nozzle 26, and the su pply-
nozzle is enabled to pass well into the head
of the nipple and virtually into the burner-
nozzle 29, and by reason of thisextreme move-
ment on the part of the supply-nozzle any
carbon that may form or lodge in the bore 30
of the nipple will be crushed, permitting the
supply-nozzle todeliverits full quota of igniti-
ble material to the burner-nozzle. It is obvi-
ous that the supply-nozzles carried by the
sliding block B’ are made to enter the nipples
28 or are withdrawn therefrom by the sliding

‘movement ot the block controlled by the pis-

ton-rod 19, and I desire it to be distinetly un-

derstood that if in practice it is found desir-

able the seats for the supply-nozzles may be

- made directly in the casing instead of being
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formed through the medium of the nipples
illustrated in Fig. 4.

An air-supply passage or duet 31 is formed
at the.rearof the burner B, and the said pas-
sage or duct is contracted at the top and at
the bottom, the bottom of the passage or duct
being in direct communication with the air-
chute 13. This air-supply passage or duct is

-made up of two side plates 32, which are se-
cured, preferably, to the dead-plate 10 longi-
tudinally thereof, and the back wall 33 of the
passage or duct is movable to and from the
front wall thercof, the latter being the inner
end of the burner-casing. Infacttherearwall
of the air-supply passage or duet 31 is practi-

The outlet ends

-¢color of flame.

cally a door which is held to slide upon the
dead-plate 10, being limited in its outward

| movement by stops 34.

The sliding door or wall 33 of the air-sup-
ply passage or duct is substantially straight
at 1ts lower end and is curved upwardly and
rearwardly at 1ts upper end, whereby the
space between the lower portion of said door

or movable walland burner-casing isless than

the space between these two parts at the top
of the door; but the upper portion of the air-
supply passage or duct is contracted by se-
curing a concaved hood 35 preferably upon
the top of the burner-casing, as shown in Ifig.
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1. DBoth the hood and the movable door or

wall 33 of the air-supply passage or duct are
laterally curved, being bowed in a rearwardly
direction and on concentric lines, as shown
in Fig. 2. -

The burner-nozzles 29 are curved upward
from the burner-casing, and their upperends
are assembled in the upper contracted portion
of the air-supply passage or duct, as shown
in Ifigs. 1 and 2. The upper ends of the
burner-nozzles are cut or slit vertically,
wheréby they have openings at each side and
the flame will be broad and ample, and, again,
owing to these openings, the flames from the
burners, taking a lateral as well as a vertical
direction, will insure each and every burner
being lighted when the combustible material
is applied. IFurthermore, as the hurner-noz-
zles are screwed or otherwise adjustably at-
tached to the burner-casing the said burner-
nozzles may be given an upward, downward,

or side inclination, or any particular number

or any particular one may be adjusted inde-
pendently of the others.

The adjustment of the door or movable
wall 33 of the air-supply passage or duct is
accomplished through the medium of a rod
90, which is passed through the air-chute 13
and outward through an'opening in the dam-
per-door 14. The door or movable wall 33 of
the air-supply passage or duct is therefore

adjusted after the mannerof a Bunsen burner,

securing perfect combustion and any desired
A steam-pipe 37, connected
with a boiler or other source of steam-supply,
is made to enter the outer compartment b’ of

‘the burner, while oil is supplied to the inner

compartment b throngh a pipe 38. This pipe
18 connected with what I denominate a “‘car-
bon-depository” C. (ShowninFig.6.) This
depository consists of a receptacle 39, shown
in the drawings as of cylindrical form and
provided with a cap at both top and bottom,
either one of which may be removed. The
pipe 38, connected with the oil-chamber of
the burner, is made to enter the top of the
receptacle 89, but only extends a short dis-
tance within the same, and a second pipe 40,
which is brought from any source of oil-sup-
ply—a tank overhead, for example—is made
to pass through the upper portion of the re-
ceptacle down within a short distance of the

| bottom, and the pipe 40, which may be termed
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the “primary oil-supply” pipe, is carried in

through the wall of the furnace, and the de-.

pository i1s likewise located within the fur-
nace. It will be understood that if 1n prac-

ticeit is found desirable any number of bends |

may be produced in the primarysupply-pipe
40 or in the final supply-pipe 83. It is evi-
dent that when the o1l passes déwn into the
depository through the pipe 40 the heavier
carbonaceous matter will be deposited on the
bottom of the said depository,whilethe lighter
substances will pass to the oil-chamber of the
burner through the final supply-pipe 88. It
is obvious that since the door 33 of the air-
supply passage or duct 1s operated from the

outside of the furnace the said door may be

adjusted to obtain a clear blue flame without
the least waste of oil during the operation.
The operation of the burner isaccomplished
in substantially the following manner: An
oil-tank is placed, for example, about fifteen
feet high, said tank being capable of hold-

ing from one to two barrels of oil, and is con-

nected with the primary oil-supply pipe 40.
Waste saturated with oil is then placed in
the air-chute 15 and 1is set alight. The oilis
then allowed to flow through the extended
feed-pipe and thence into the depository,
where the lighter constituents of the oil pass
off to the burner. The oil will then be eject-
ed at the burner-nozzles 29, being lighted at
that point, and one burner willlight that next
toitin the event any of them should be missed
by the party intrusted with the task of light-

ing them. The heat from the flame in pass-

ing over the depository and over the extend-
ed feed-pipe within the furnace immediately
resolves the oil into. its constituent gases.
After the burners have been lighted the door
33 of the air-supply passage or duct 31 is ad-
justed to obtain a clear blue flame and the
damper-door 14 is manipulated to supply a
sufficient quantity of air for perfect combus-
tion, and it is evident that the air rushing in
through the chute 13 will,by reason of the pe-
culiar construction of the air-supply passage
or duct 31, impinge with force upon the out-
lets of the burner-nozzles, thereby insuring a
perfect commingling of the oil with the air.
As the steam is generated 1n the boiler it will
exert more or less pressure on the piston-head
20, controlling the pistor-rod 15 of the bur-
ner sliding block, and when the steam has

been generated to a certain degree the pres-

sure of the aforesaid piston-head 20 will be so

great as to cause the supply-nozzle to com-
pletely close the entrance to the burner-noz-

zles, and when steam 1s generated it will en-
ter the chamber &' of the burner and the
steam will commingle with the o1l and the air,
producing aflame of maximun intensity. As
the pressure of steam runs down the spring
22 on the piston-rod 15 will forece the piston-
rod outward and open communication to the
burner-nozzles to a greater extent, thus add-
ing to the intensity of the flame. The fur-

nace is provided with sight-openings 41, nor-

| mally covered by lids 42, whereby the prog-.

ress of combustion may be noted from the out-
side of the furnace at any time. It will be
understood that water or air under pressure
may be substituted for steam i1n the auto-

-matic operation of the supply or cut-off noz-

zles 20.

Having thus descrlbed my invention, I
claim as new and desire to secure by Letters
Pa,tent-——

The furnace, eombmed with the dead-
plate located at the top of the ash-pit, and
which has its inner end project over the front
end of the grate-bars, and its front end ex-
tend beyond the front of the furnace; the air-
chute, the damper in the chute, the burner-

tubes, located above and in “front of the rear |

aedge of the plate, and means for supplying
the burner-tubes with fuel, substantmlly as
shown.

2. The furnace, the dead-plate located at
the top of the ash-pit and which hasitsinner
end project-over the front end of the grate-
bars and itsfrontend extend beyond the front
of the furnace, the air-chute, and a damper
in the chute, combined w1th the burners

placed in fr ont of the rear edge of the plate,

means for providing the bm ner-tubes with
fuel, and the rear wall placed upon the top of
the plate between itsrearedge and the burner-
tubes, substantially as descnlbed

3. The furnace, the dead-plate located at
the top of the ash-pit, and which hagitsinner
end project over the front end of the grate-
bars and its frontend extend beyond the front
of the furnace, the air-chute, and a damper
in the chute, combined with the burner-tubes
placed in front of the rear ‘edge of the plate,
means for providing the burner- tubes with

-fuel, an adjustable wall placed upon the rear

portmn of the plate between its rear edge and
the burner-tubes, and means for adjusting
the plate so as to regulate the supply of air
tothe burner-tubes, substantially asset forth.

4. The furnace, the dead-plate located at

the top of the ash-pit, and having its Inner

end project over the front end of the grate-

‘bars anditsouterend extend beyond the front

of the furnace and provided with stops at its
inner end, the air-chute formed upon the top
of the dead plate, a damper placed in the
chute,burner-tubeslocated above and in front
of the rear edge of the plate, and means for
supplying the burner-tubes with fuel, com-
bined with a vertical adjustable wall plaeed
upon the rear end of the plate, and an ad-

justing-rod connected to the wall and having

its front end extend beyond the front end of
the air-chute, substantially as specified.

5. An air-supply passage or duct, consist-
ing of stationary front, bottom and side walls,
and an adjustable rear wall, combined with
the burner-tubes located at the top of the air-
supply duct, an air-chute conducting air into
the bottom of the air-supply duct, and means

for adjusting the rear wall, substantially as
shown.
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- bottom and largest at- the t0p Subsmntmlly-
as set forth.

30

6. An air-supply passage or duct consist-

ing of stationaryside, bottom, and front walls,

_eombmed with a movable 1" ear wall, means

for ad,]ustmrr 1t, burner-tubes loea,ted at the

top of the air- Supply duct, a stationary hood

also located at the top of the air-supply duet

‘in front of the burner-tubes, an air-flue con-
ducting air into the bottom of the air-supply
“duet, zmd means for controlling the passage
of the air through the flue, Sllbstalltmlly as

described.

7. An air-supply passage or duet, havmnﬁ-
| the burner-tube, and means connected with

stationary front, side and bottom wa,lls
movable rear all and means for moving 1t

combined with burnel -tubes placed at the. top'
of the air-supply duet, an air-chuite for ad-

mitting air into the bottom of the air-supply

duct, and means in the chute for regulating
the supply of air, the rear wall bemﬂ' cuwed'

so that the ml—supply duct is smftllest at the

8. In a hydrocarbon-burner, an air-supply

assage or duct, provided with a vertical
D

curved rear wall that 18 horizontally ad just-

able in relation to the burner-tubes, for the
purpose of regulating the supply c}f alr to

the burner- tubes, conﬂnned with the burners

- blaced in the top of the air-supply duct, an
air-chute for regulating the supply of air to

~ the bottom of the ml-supply duct, and means
- placed in the chute for contmllnw the passage

35
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of the air through the chute, substantmlly as
shown. |

9. In an oil-burner, an 011--1ecewm«er cham-
ber having outlets, means for controlhnfr the
same, and buiner-tubes connected with the
outiets, and an air-supply passage or duct
formed around the said burner-tubes and
open at the top, the said duetbeing contracted
at top and bottom and having an air- supply
at 1ts lower end, one wall of c_;md duct being
movable to contr ol the character of the ﬂ’LIHG
as and for the purpose set forth.

10. In an oil-burner, the combination with
the burner-tubes thereof, of an air-supply
passage or duct formed amund the same, con-
tracted at top and bottom and having one of
its walls movable and ad Jusmble an air-chute

4 ' 502,739

connected with the air-supply passage or

duet, and a damper controlling the admission

50

of alr into said chute, as and for the purpose

| set forth.

11. The combination of a curved burner-
tube for combustible fuel, a chamber commu-

nicating with said burner-tube, a wall con-

forming to 'and situated adjacent to the

burner-tube and forming with a wall of the

55

chamber an air-passage to and coextensive

with the burner-tube, a plate supported by
the chamber and extending to near the end of

iTe

the chamber for supplying steam and oil to

the burner -tube, substantially as shown.

The combination with a chamber hav-

inn' conneuted therewith means for supplying
Slemn and oil, a burner-tube communicating

with said.chamberand adapted to receive the
steam and oil, an air-passage surrounding and
coextensive with said burner-tube, and an alr-
chute lying below the chamber and adapted |

to supply air to the passage.
13

ste{Lm and oil, a burner-tube communicating

with said chamber and adapted to receive the

steam and oil; an air-passage surrounding
and Loextensive with saild burner- tube and

provided with a movable walland an air-chute

lying belowthe chamber, and adapted to sup-
ply air to the passage.
14. T'he combination with a chamber hav-

ing connected therewith means for supplying

steam and oil, a piston placed in said cham-
ber, and pr 0v1ded with means for closing the
inner ends of the burner- tubes, with the
burner-tubes communicating with said cham-
berand adapted toreceive steam and oil there-
from; and an air-passage surrounding and co-
extensive with said burner-tubes, and an air-
chute ]yinﬂ‘ below the chamber and adapted
to supply air to the passage, substantially as

specified.
WILLIAM C. KAVANAGII.

Witnesses:
J. F'RED. ACKER,
C. SEDGWICK.

| The combination with a chamber hav-
ing connected therewith means for supplying
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