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To all whom it QY CONCEFTL:

Be it known that I, JOHN JONATHAN KER--

MODE, a subject of the Queen of Great Britain,
residing in Liverpool, in the county of Lan-
caster, En oland, h.';we invented certain new

and useful Imp1 ovements in and Relating to
Apparatus for Burning Liquid Fuel in Steam—_

Generatore and the lee of Whlch the follow-

ing is a epeclﬁcatmn

This invention relates to anparetus for

burning liquid fuel in steam-generators and
the 11ke and 1 have illustrated its applica-

tion to the furnace of a marine bmler in the
accompanying drawings, in which—

the furnace. Fig. 2 is an end view thereof.
Kig. 8is a lonn*Itudmal section of the furnace
in pla,n view. Fig. 4 is a cross-section of the

tory material. FIO‘ 5 18 an enlarged longi-

‘tudinal sectional view of the bumer Iﬂg

6 18 a cross-sectional view on the 1111e C Cof

Fig. 5. Fig. 7is aceross-sectional view on the

lineD D of Fig. 5, parts being omitted.  Fig.
3 1S & Cross- sectlon on the lme E K of Kig. 5
Fig. 9 is a longitudinal sectional view of a
modlﬁed form of burner. Fig. 10 is an ele-

vation of a modification, parts bemg omitted,
in which the connections are arranged to fit
the burners in duplicate. Fig. 11 is an end
view of the modified fmm and Fw 1218 a

plan view thereof. -
Throun whouh the drawin oS the same and sim-

ilar perts are indicated by the same numer als

of reference. .
‘Refer rlnﬂ'flst to ]31“'8 1 to 4 the fumace 1

18 prowded with the usual b]."ldﬂ‘e and dead-

._40.

plate 3 to carry the fire-bars a,nd is further
provided with an air-heating trunk 4, carried
around three sides of the furneee, as shown
in Fig. 3. Air is foreed under pressure into

the trunk 4 by the pipe 5, and after having
‘been heated in its passage emund the furnace

- is led by the pipe 6 to the burner 7, where it

45

. 5'0

mixes with and vaporizes the oil eupDhed to
the burner by the pipe 8, and the resulting
flame is directed ontn a mass of refr a,ctory
material 9, such as asbestos, which is the1 cby
heated to 1ncendescence

The oil may be vaporized before 1L 18 sup-
plied to the burner by being passed through

A Vaporlzmﬂ*-plpe 10 placed within the fm-

Figurelis a longitudinal sectional view of

—rrer

ece, in which caﬁ;e the valve §' is opened 10
connect the pipe 8 to the pipe 10/, the valve 11
1s closed,and theright-angled two -way cock 12 55
1s turned so. as to conneet the pipe 10" to the
pipe 18, which leads to the burner 7, or the
oil may pass direct to the burner 7, in which
case the valve 8 is closed, the valve 11 is
'opened and the cock 12 is tmned to connect 6o
the pipe 8 to the pipe 13 and soto the burner.
Heated air is also supplied to the burner by
a pipe 14, which brenchee as shown, from
the main air-pipe 6. -
Referring now to Figs. 5, 6,7, and 8, which 65
are detail views of the bu rner to a la,rﬂ'er scale,
18’ is the oil-inlet, which is cennected to the
pipe 13. - 6’ is the main air-inlet, which is con-
nected to the pipe 6, and 14’ is the branch air-

inlet, which is eonneeted to the pipel4. The 70

valve 1o controls the oil-passage in the burner,
and as it requires a fine adjustment I oper-
ate it by means of worm-gear; but to -avoid
complexity in the dla,wmws I have simply
shown a hand-wheel for this purpose. The 45
valve is provided with a spiral prolonﬂ'etlon-
15" in the form of a twisted strip, which serves

to give the oil a whirling motion as it passes

to the nozzle along the inner atlallv-shdm@
tube 16. The Splral prolongation 15" also 8o
serves as a seraper to clean the passage-way

of this tube 16 and the valve- -seating 20, and
the gland 17 is made eaﬁﬂy removable SO as .

to feuhtate the operatmn of cleaning, The
main supply of hot air which passes the nozzle 8s

isregulated by the axially-sliding tube 18, the( _

end of which is adapted to adjust the amount
of the annular opening for air at the nozzle,

and the air is given a whirling motion in the
| oppeelte duecmou to that of the oil by the go

spiral wings 19. The hot air which enters by

- the passage 14’ from the branch pipe 14 passes

through the annular passage between the

; shdu:lﬂ' tube 16 and the fixed seating 20 of the

valve 15 and then mixes with the 011 insar- g5
ing its vaporization and driving it Wlth vigor
into the furnace. Thesliding tubes 16 fmd 18
are independently operated in the usual man-
ner by the racks, pinions, and hand-wheels -

-shown. The burner is carried, as shown in 105

Fig. 5, by flanges connected 1:0 a plate 21,
whmh IS secur ed to the furnace front plate 29 |
and which also carries the oil- vapmumo‘ pipe

| and 1ts connections.
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- the case may be.
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- In the modified form of burner shown in
Fig. 9 the connections and construction are
similar to those already described, with the
exception that a valve 16’ is substituted for
the inner sliding tube 16, which isits equiva-
lent in Fig. 5.

In order that my invention should be more
readily understood, I have in the first in-
stance described an arrangement with but the
one burner fitted to the furnace. 1 have
found, however, that it is desirable for many
reasons to fit the burners in duplicate and to
so arrange the connections that the burners
can be used alternately, so that the one may
be cleaned or repaired while the other is in
operation. An arrangement of this kind,

~which is the preferred form of the apparatus,

1s illustrated in Figs. 10, 11, and 12, which are
drawn to a somewhat larger scale than Figs.

1,2, and 3. As before, air is led through the |

pipe 5 to the heating-trunk 4 in the furnace

‘and from the latter by a pipe 6 to a right-
angled two-way cock 23, by means of which
‘the aircan be directed toeither of the burners
7% or TP,
each controlled by a valve, supply air to the

The branch air-pipes 14* and 14°,

branch opening 14’ in the burner 7* or 7°, as
The otl-supply pipe 8 may
be connected to the lower branch of the four-
branch cock 12" through the vaporizing-pipe
10 by closing the Valve 11 and opening the
valve 8/, which connects the pipes 8 and 10,

or the oil may be led directly to the upper

- branch of the cock 12’ by closing the valve §

35
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- through the burner complete vaporization is
~ insur ed by the admixture with the oil of hot

5

6¢c

- orboth, of the hot-airsupplies, and the smaller |

and opening the valve 11, and in either case -
it can be led from the cock 12 by suitably

turning the plug thereof (which has two ports
at rlﬂ'ht angles) either to the burner 7* by the
pipe 13% or to the burner 7°. by the pipe 13,
as the case may be. The front plate 22 of the
furnace 18 protected from the intense heat by
an air-screen formed by the plate 24, and air
may be supplied if necessary below the fire-
bars through the ash-pit door 25.

The action of the apparatus is as follows:
Oil is supplied to the oil-pipe 8, and assuming
that the vaporizing-pipe 10 is used it passes
through the said pipe on its way to the burner,
being thus vaporized more or less completely
before reaching the burner. As it passes

air,which enters, as described, by the branch
inlet 14', and the further supply of hot air
necessary for combustion enters the burner
by the hot-air inlet 6', the relative proportions
of the several supplies being adjusted by the
controlling devices desembed The issuing
flame flom the nozzle of the burneris directed
onto a mass of refractory material, which is
adapted to be heated to 1noandescence there-

by and which therefore acts as an equalizer

and radiator. |
In some cases steam may be substituted for
or supplied in conjunction with one or other,

-l
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air-supply which enters the burner by the in-
let 14’ may, instead of being branched from
the maln supply-pipe 6, be supplied from an
independent source, so as to be capable of in-
dependent regulation as to temperature and
pressure.

Having now fully described my invention, '
‘what I elcum and desire to secure by: Letters

Patent, is—

1. The combination with a furnace, of a

burner comprising an outer c¢asing secured in
the wall thereof, having a nozzle projecting

75

into the furnace, aninner tube forming a mix-

ing-passage having its forward end extending
to the mouth of said nozzle, an oil and an air
inlet leading through said casing back of the
rear end of the mixing-tube, and an enlarged
air-inlet leading through said casing in ad-
vance of the rear end of said tube communi-
cating with the chamber surrounding said
mixing- tube, the contracted mouth of said
nozzle forming the discharge from said cham-
ber, substantially as desembed

2. The combination with & furnace, of a

| burner comprising an outer casing secured in

the wall thereof, having a nozzle projecting
into the furnace, an inner tube forming a mix-
ing-passage having its forward end extending
to the mouth of said nozzle, an o1l and an air
inlet leading through said casing back of the
rear end of the mixing-tube and an enlarged
air-inlet leading through said casing in ad-
vance of the rear end of said tube communi-
cating with the chamber surrounding said
mixing-tube, the mouth of said nozzle form-

ing the discharge from said chamber, valves

controlling the inlet of air and gas to the mix-
ing-tube and a valve controlling the discharge
from said chamber located directly at the
nozzle-mouth, substantially as described.

3. In a burner for burning liquid fuel, in
combination, a casing havmﬂ* an oil-inlet, and
branch and main air- mlets therem a eentral
tube forming a mixing-passage and an anni-
lar chamber surrounding the same, an oil-
valve controlling the oil-supply to the central
passage, an inner sliding tube controlling the
branch air-supply thereto, and an outer slid-
ing tube controlling the discharge from the
surrounding chamber at the nozzle of the
burner; substantially as described and illus-
trated.

4. In a burner for burning liguid fael and -

having a central tube forming an oil-passage;
in combination with the said tube, a helical
prolongation of the valve controlling the said
passage, adapted to scrape the said tube and

forming a deflector therein; substantially as

desembed and illustrated.
In witness whereof I have hereunto set my
hand in the presence of two subscribing wit-

Nesses,
JOHN JONATHAN KERMODE.

Witnesses:
B. LLoYD BARNES,

JosgrH K. HIrsT.
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