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To all wlhony it muey conCern: . .

Be it known that I, THOMAS REATH
BROWNE, a citizen of the United States of
America, residing in Altoona, in the county
of Blair, in the State of Pennsylvania, have

‘invented a certain new and useful Improve-

ment in Mechanism for Throwing Sprays of
0il into Furnaces, of which the following is a
true and exact description, reference being

tad to the accompanying drawings, which

form a part thereof.
My invention relates to the construction of

‘mechanism adapted to throw a spray of oil,

preferably mixed with steam, into furnaces,
and-has for its object particularly to provide
the oil-spraying device with a small boiler
from which it can receive an impelling-jet of

‘steam, a part of which extends into the fur-

nace immediately above the oil-jet, so as to
be heated thereby. Ihave alsomade the con-
struction of the receiving-nozzle of the oil-jet
and of the spraying device itself 8o as to ma-
terially increase the efficiency, while at the
same time simplifying the construction of the
varions parts of the apparatus. =~ 7
The nature of my improvements will be best

" understood as described in connection with.
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thedrawingsin which they are illustrated, and

in which— _ i . :
Figure 1is a vertical section taken through
the boiler, the spraying device, the receiving-
nozzle, and a wall of the furnace. Fig.2.isa
cross-sectional view taken on the section-line
11 of Fig..1; Fig. 3, a_cross-sectional view
taken on the section-line 2 2 of Fig. 1, and
Fig. 4 an enlarged view of one methber of the
oil-spraying mechanism., o -
‘A’is the wall of the furnace, A’ indieating
an iron front plate upon the outside of the
wall, and A? a perforation formed in the wall.
for the admission of the oil-jet. .
" B is the receiving-nozzle of.the jet, prefer-
ably made of cast-iron and provided with a

‘separable terminal portion b’, which can be
renewed from time to time as it burns out. |

The perforation of the receiving-nozzle B is
formed with an outer converging portion b
and an inner diverging portion b', the ‘junc-
tion of the two portions forming the most con-
tracted part of the nozzle perforation or pas-
sage. The portion b’ should be shaped to cor-
respond substantially wit®: the natural form

1 of the jet.

Serial No. 631,248, (Nomodel) .

tion b and open into the contracted portion of-

and diverging surfaces b and.}' meet each

Air-passages B? are preferably -
formed in the walls of the nozzle B, through -
whieh air may be drawn in by the jet. Such 55
passages entet around the margin of the por-:

the nozzle, as indicated by the apertures b? in:"
Fig. 1, near the point where the converging .

6o

other, this being the point where thé vacuum

greatest and the consequent’suction through
the small air-passages B? resulting in an en-

them into the oil-jet, so that said air-mixes

tion of the'nozzle. !
steam to the oil-spraying fixture consists
partly of a steam-box D, sustained outside
the heating - chamber of the furnace, and
partly of steaming-tubes E, projected from
the inner.end of such steam-box into the fur-
‘nace, where they are exposed to the heat gen-
erated by the burner. The steam-box is pref-
érably made of a casting integral with the re-
ceiving-nozile B, and B?® indicate bolts hold-

ing the nozzle and the steam-box upon the

front plate A’ of the furnace.

~ The steaming-tubes E project through the
walls of the furnace immediately above the
receiving-nozzle B, where they are exposed

created by the jet thrown into the nozzle is .

ergetic impingement of the air drawn through 63

freely with the oil-spray in the diverging por- -
‘The means for furnishing -
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to the heat of theburning gases. -Preferably. -

so0 a8 to facilitate the circulation of water and
the delivery of steam into the steam-box.

with an opening in its bottom at D?and an

the opening D? while a valve-opening is made
in the steam-box at D4 approximately at the
intended water-line. This last opening will
be closed by a stop-cock and is intended for
use particularly in starting the apparatus and
‘as a means for drawing off anysurplus of wa-
ter above the water-line. - 5 '

these tubes are provided with-partitions E’,.

As shown, the steam-box is also . provided
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opening in its top at D%, ithmediately above -

9o
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T in the design .shown is a double conduit

having in it a passage F?, opening zi{t the top
 of the boiler and extending down, as shown;
also, a passage F? opening at f*, near the bot-
tom of the boiler, and at %, near the topof the
boiler and éxtendingup through the conduit
F, as shown.

100

This conduit F has a shoulder

I, which rests upon the top of the opening



»: ‘D3, while its lower end passes: through the
- opening D¥*and is held'in place by the con-
, dnit M; which screws upon the.lower end of
_._tpe condnit F and forms a sontinuation of its
5:passage F* The passage F* merges into a
..+ eylindrical passage F* at bhe top, into which,
at f%, opens a feed-water passage F3, while a
regulating-valve G fits tightly in the eylin-
~_drical.passage. F* and, is pressed down by the
-10 actidn’of a spring H, acting against & shoul-
' .der'G*and against a nut I, screwing into the-
anlarged npper end Féof :the{g
ipwer end of the regulating spg:id'le or valve
" G-i8 reduced in diameter, as indicated at g5
.15 80 that when the spindle rises under the pres-
~ . sure of steam entering the passage F? at ¥
) , f* and -passing down
through the passage F*enter the boiler at N
As shown, the spindle G has a longitudinal
20 passage G’ formed ‘in it closed at top by a
" “valve G* which is: normally .pressed to its
seat by a. spring J, acting against a perfo-
- rated nut K, serewing into the .enlarged up-
-~ per-end G® of the spindle G. The nut I ig"
25 alsoperforated, as shown, as is also the bind-
.ngand coveringnut L, and in case the steam-
. pressure in the boiler exceeds thedetermined
.amount regulated by the tension of the spring
J the valve G2
30 valve to permit the escape of steam from the
‘steam-box. . In the present construetion the
- pipe F®reqnuires a supply or head of water in
excess of the normal steam-pressure in the
boiler; but it is obvious that the boiler may
25 be supplied with water by any convenient,
means. The steam .from the steam-box D
.passes off through the channel F? and into
~the conduit M, upon the end of which is se-
“cured, by the clamping-nut O, the oil-spray-
40 ing fixture, (indicated at T.) ~In the design
shown this oil-spraying device is of a novel
and efficient construction, comprising a cas-
ing N, having a receiving-chamber N’ for the
impelling fluid, a conical bore N2 opening at_
45 the rear, a block fitted to the casing and the
casing having a ehamber N3 at its front end
with an orifice N¥, through which the impel-.
ling-jet issues. " The casing N iaalso pro-
vided with an exhaust-passage N°® and with
50 one“or more channels N°' communicating
witht the reeeiving-chamber N’ and ranning
back through -the casing to the rear end’
thereof,’as sliown, and at the extreme rear
.~ end of the ecdsing N it is threaded, as indi-
5§ cated at N7, ¢ ’ r:
Pis the plug, fitting in the conical bearing

-water will flow in at’

i.gf‘ the casing N'and formed with a central lon- )

gitudinal perforation P5 toreceive the oil-con- -
duit, hereinafter to be described. Near the

6o front end the plug P is_formed with a recess

' P%and is provided with a passage P leading
- into this recessed portion and adapted to com-
“munieate with the receiving-chamber N’ of
the casing N. Near the rear end of the plug

65 it is-chambered, s indicated at P, to receive
packing,and it'is in my preferred form of con-

onduitE. The.|

will-open, serving as a safety-

L 846,352 - .-

’stmetijon“proyi'de‘d with a peripheral 1dngit11— :

dinal passage P%, extending from a point where
it can be brought to registry with the exhaust-
‘port N° back to the rear of the plug. A han-
dle P extends out from the side of the plug
Pand throughaslot N®in the casing N. ‘The
casing is furnished with an end piece Q,which
is threaded, as indlcatcd at Q', S0 as to serew
‘upon the casing N, and is formed so as to pro-
vide the chamber Q*in the rear of the plug P,
-and into which open the channels N© of the
groove P%. .Extending from-the center of the
end piece Q is the éonduit or oil-delivery pipe
Q!; which extends through the perforation P?
of the plug P and through the chamber N* un-
til it registers with the orifice N*. ' The ex-
treme end of the conduit Q is, as shown; made
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solid, exeepting for oil and steam passages Q" -

and Q% leading through itsend Q% Thesteam-

85

channel Q°leads through the center of the -

end Q®and receives'steam from'the chamber
N through a transverse passage Q7. An an-
‘nular channel is formed between the walls of
the orifice N*and the end Q° of the oil-con-
duit, and the steam issues therefrom and also

through the central channel Q% The rear end.

90

piece Q is secured, asindicated, to an oil-pipe -

5, R indicating a strainer which may be con-
veniently used to prevent the entrance of dirt
into the pipe Q* o -

It will be noticed that by the construction
described the steam will pass freely through
the passages N°into the chamber Q?and act
to press the plug P firmly to its seat. . As the
pressure against the end of the plug acts
against-a smaller surface, the steam-supply is
cutoff and admitted to the spraying device at
will by turning the plug P, which may be con-
veniently done by means of. the handle Ps;
but, irrespective of the position of the plug,
there is, it will be observed, always steam-
pressure in the chamber Q® By providing
‘the longitudinal peripheral groove P2, I can
by moving the cock to one position throw the
chamber Q*into direct eommunication with
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the exhaust-passage N7, Wwhich énables mé to

observe the steain‘pressure -existing in'the
boiler, this indication being of course cut off
when the plug is turned to adinit steam”di-
rectly to the spraying-fixtare, -~ .~

", Thearrangement of the oil-sprayingfixture
in front of and at some distanee awdy from
the réceiving-nozzle, the specifie eonstraction.

of the end Q°of the oil-pipe, and the general

construction by which the oil-jet is madeto-
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conyerge after leaving the nozzle and then iz
verge in passing into the receiving -nozzle -

form the subject-matter of mny former appli- -

cation, filed May 5, 1896, Serial No. 590,371,

125

and are therefore not claimed-in the present

application. : ‘

It will of course be understood thatmy de-
vice as illustrated can be varied in eonstrue-
tion within considerable limits without de-

parture from the spirit of myinvention, and
I do not, therefore, wish to be considered as

130
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» ~limiting myself to-the specific details of con-

. struction except where they are specifically
referred to in the claims.. R -

- - Having now described my.invention, what

5 Iclaimds new, and desire to secure by Letters
- Patent, is—= = T

1. An oil-spraying-device ‘comprising the

‘recstving=nozzie-B-ami-the sieam-box D-at-|

o tached rigidly_ together and having the steam-

10 ]

"~ frontorand above the nozzle,and an oil-spray-
"~ ing fixture supported on the steam-box in line

" with the nozzle, and in commiunication with |

" " theupper part of thesteam-box, substantially
" 15 as herein set forth. . - . . B

.77 "9, The combination, with a furnace having
- - front pplate with opening formed therein for
. :‘theinjectionof oil-spray, of the spray-receiv-
- --ing nbzzle B:inserted .in such opening, the
“20 steam-box D) formed integral with the nozzle
- B and ‘supported outside of the furnace, an

- #1extension of the steam-box (as the steaming-

. tubes E) lying in front of and above the noz-

. zle within -the furnace, and an oil-spraying
25 fixture copmected with the bottom of the

' . sage within the same, the whole, arranged and
.. -operated as herein set forth. E
-30:

" theinjection of oil-spray, of the spray-receiv-

~ . ing nozzle B inserted in such opening, the
- " steam-box D formed integral with the nozzle
.35 B and supported outside of the furnace, an
“" extension of the steam-box (as the steaming-

' tubes E) lying in frodt of and above the noz-

zle within the furnace, an ¢il-spraying fixture-

. connected with the bottom of- the steam-box
40
- the passage F?connecting the pipe M with

" ‘the upper part of the steam-box, and the pas--

sage F® connecting the lower part of the
" steam-box with the feed-water passage F? the
- 45" whole arranged and operated substantially as
" " herein set forth. A S
.. 4. The combination, with a furnace having
" “front plate with opening formed thergin for
s theinjection of oil-spray, of the spray-receiv-
‘50 ing nozzle B inserted in such opening, and
"._having the converging portion ‘b upon its
" ‘outer end and the diverging portion b’ upon
.its inner end Wwith the converging air-pas-
+ sages B® entering around ‘the margin of the
‘g5 portion b, and opening into the contracted
. portion of the nozzle, sueh nozzle being com-
‘bined with the steam-box D and tubes E ex-

- tended into-the furnace, and with the spray--

“ing-fixture supported upon the steam-box in

6o line with the nozzle, the whole atranged and
operated substantially as herein set.forth.

“ 75, An oil-spraying nozzle having an exter-

~ nal casing provided with a delivery-opening

.65

" “"in the center of the casing forming an annu-

ing-tubes E extended from the steam-box in-

steam-box by pipe M and communicafing.
* ‘with the upper part of the steam-box by pas-

-8, The combination, with & furnace having’
front plate with opening formed therein for

by. pipe M, and the double conduit ¥ having.

" N* and lateral passages N’ and N° for the ad- |-
‘mission and exhaust of steam, an oil-conduib |

lar steam—pfissage within tl_lé del_ivery-openin g
N¢ and having within the same the oil-pas--

sages Q° and the steam-channels Q7 and Q°, .

and a plug rotatable within the casing to sup-

ply steam around the oil-conduit, or to dis- -
- charge it from the exhaust-opening N5_, asand

for the purpose seb forth.

-6 An oll-spraying nozzle having an outer

‘casing N provided with a delivery-opening

N¢ conical open-ended seat N? -receiving:
chamber N’ and passage or passages N léad-
ing from chamber N’ to the chamber Qin tie

rear of. the casing in' combination with the

conical plug P having passage P? adapted to
register with chamber N’ and lead theimpel-

ling fluid into chamber N*®formed in front of

casing N, said plug P having also a .central
longitudinal perforation P% and the head Q

adapted to be secured to the end of casing N-

and to form a chamber Q? in the rear of plug
P, said head having attached to it the -oil-
conduit Q*adapted to extend through the per-
foration P5 of the plug andinto the orifice N*
of the casing. ,

-7, 'An oil-spraying nozzle having an outer
casing' N provided with a delivery-opening
N* conical ‘open-ended seat N2 receiving-
chamber N’, slot N8 and passage or passages

. N®leading from chamber N’ to the chamber
Q% in the rear of the casing in combinztion

with the conical plug P having passage T2
adapted to register with chamber N’ and lead
the impelling fluid: into chamber N2 formed.
in the front of easing N'said plag P having

“also a central longitudinal perforation P° and

handle P¥extending through slot-N*, and the
head Q adapted to be secured to the end of
casing N and to form a chamber Q° in the
rear of plug P, said head having attached to
itthe oil-conduit Q*adapted toextend through
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the perforation P° of the plug and into the .

orifice N* of the casing. ' o
. 8. An oil-spraying nozzle having an outer
casing N provided with a delivery-opening

' N4 conical open-ended seat N* receiving-

| chamber N', exhaust -port N°, slot N8, and
passage or passages N°® leading from chamber.

. N8 to the chamber Q? in the rear of the cas-

ing in combination with the conical plug P
having passage P? adapted.to register with
chamber N'and lead the impelling fluid into
chamber N? formed in the front of casing N,

110
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said plug P having also a central longitudi- -

nal perforation “P¥% peripheral longitudinal

‘slot P?-and handle P° extending through
slot N®, and the head Q adapted to be secured

to the end-of casing N and to form a cham-
ber Q2 in the rear of plug P.said head having
attached to it the oil-conduit Q* adapted to
extend through the perforation P%of the plug
and into the orifice N* of the casing. -~ -

Witnesées’:' : S
- CHAS. W. ALLEMAN, .
“H. A. ANDERSON,
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 THOMAS R. BROWNE.



