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_ This invention relates to a new method and 
apparatus _ for controllably burning liquid 
and other flowable fuels for use with many 
kinds of furnaces.l ` ' 

5 This invention relates particularly to im 
provements and variations of the method and 
structure set forth in'my copending applica 
tions, Serial Nos. 614,419 and 622,335, which 
relate 'more particularly to furnaces for 

i0 smelting and reducing ores. My present in 
vention is forA use with smelting and reducing 
furnaces and the like, cement kilns, locomo 
tive, marine and stationary boilers- and the 
like, and other uses too numerous to men 

15 tion. 
My invention herein described is shown in' 

connection with a burner which briefly stated 
comprises a cylindrical housing having _there 
in a forwardly flaring projector for fluld un 

‘20 der pressure and a nozzle for spraying fuel 
across the discharge end of the projector. 
The housing is provided with walls forming 
a forwardly opening chamber around the 
projectors and having air inlet openings in 

\25„the rear wall of the housing, and also walls 
forming a combustion and expansion cham 
ber forward of the projector and additional i 
chambers around the projector chamber dis 
charging into the expansion chamber air re 
ceived through damper controlled` portsfin 
the rear wall of the housing. ` 
A special form of nozzle and projector is 

also shown for ' use without the above de 
scribed- housing. - 
One object of the invention is to produce 

the finest possible liquid fuel mist and com 
mingle it as thoroughly as possible with Sulli 
cient oxygen to'alford combustion in one op 
eration and retain a rich combustible mix 
ture fromv ignition to complete combustion. 
’ Another object of the invention is to pro 
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duce ycomplete expansion of the steam or com-` 
pressed air " passing through the projector 
thus to obtain full velocity thereof. 
vAnother object is to provide a combustion 

chamber permitting the progressive expan 
sion of the .combusting mixture and means 
for supplying induced or forced air through 
out the chamber as the combustion progresses 
vvand advances in the chamber. As the gases 
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enter the furnace proper, further expansion 
takes place. 

Other objects of the invention are to im 
prove generally the-simplicity of such de 
.vices and methods and to provide a burner 
which is durable, economical to manufacture,` 
install and operate and which will not get 
out of order. 
In the accompanying drawings, showing by 

way of example, two of many possible e1n- " 
bodiments of the invention, 

Fig. 1 is an axial sectional view, partly in 
elevation of the special nozzle and projector; 

Fig. 2 is a fragmental rear end elevation 
of the projector; 
F ig.' 3 is a. front end elevation showing the 

nozzle and the interior of the projector; 
Fig. 4, is a transverse vertical sectional view 

of the nozzle taken on the line 4-4 of Fig. 
1l., looking in the direction of the arrow of said 
ine; 
_Fig 5 is a longitudinal vertical sectional 

view, partly in elevation of the housing with 
nozzle and projectors therein; and ' 

Fig. 6 is a fragmental rear end elevation 
showing the rear wall of the housing. 
The projectors 10 (Fig. 5) are shown in a, 

cylindrical housing open at the forward or 
discharge end and comprising an outer cylin 
drical side wall 82 and a rear wall 90 pro 
vided with an outer annular series of tertiary 
draft ports 83, an intermediate series of sec 
ondary draft ports 72 within the outer-series. 
The forward end of the side wall 82 is secured 
in a large opening of the wall 79 of a boiler » 
furnace or the like. j 
The projectors 10 are forwardly project 

ing, and forwardly flaring so as to give com 
plete expansion, and maximum velocity of 
the pressure fluid. Each projector comprises 
a rearwardly opening tapped and flanged 
head 15 (Fig. 1) seated in a seat opening in 
said rear wall 90 with the flange 16 against 
said wall. Said head is formed with a coni 
cal valve seat orifice 12 opening into and feed 95 

ing the nozzle projector. An elbow valve-` 
bodyscrewed in said tapped head 15 carries 
a needle valve stem mounted in said body 
alined with said seat orifice and provided at ' 
.thi-,exterior end with a handwheel 22 and at 
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2. 
the inner end with a forwardly pointing coni 
cal valve member 23 adapted to move toward 
and close said seat orifice 12. Pressure pipes 
14 introduce compressed air, steam or other 
fluid into said valve bodies and thence out 
through the projector. 
A fuel feed pipe 35 (Fig. 5) extends axial 

ly through a feed pipe opening in said wall 
90 to near the forward end ofthe projectors 
1() and ̀is positioned by a flanged collar 40 
mounted on the pipe and the rear face of the 
rear wall. A spray nozzle 41 on the forward 
end of the feed pipe is provided with lateral 
ly curved' passages terminating in spray 
orifices 43 directed right-angularly across the 
discharge end of the projectors 10 for spray 
ing fuel into the blast of the projector 
whereby the liquid fuel is completely atom 
ized. It is noted however, that the invention 
is not limited to liquid fuel, as distinguished 
from powdered or gaseous fuel. 
By reference to Fig. 5 it will be seen that 

the nozzle 41 provides means for se arating 
into two streams'the commingled uid and 
fuel carried along by the Huid discharged 
from the projectors, lwhich streams converge 
and combine in the expansion chamber 60. 
A cylindrical partition 39 mounted on said 

rear wall and terminating slightly forward 
.of theprojectors forms a forwardly opening 
projector chamber 50 around the feed pipe 
and projectors and communicates with air in 
let ports 61 whereby air is drawn in by the 
blasts from the projectors. 
A foraminous annular support 62 mounted 

on the forward end of the outer face of said 
partition .is secured to the forward end part 
of a forwardly ta ering truncated conical 
wall 71 projecting beyond said support and 
.mounted at its rear end on said rear wall be 
tween said secondary-and tertiary series of 
ports 73 and 83, thereby forming a secondary 
chamber 70 surrounding the prjoector cham 
ber 50 and receiving air through said sec 
ondary' ports 72 and discharging it through 
the openings of said support 62. A forward 
ly flaring truncated conical wall 8l forming 
a central combustion and expansion chamber 
60 and provided with a large number of 
passage openings 86 is mounted on and joins 
the forward edges of said outer wall 82 and 
said forwardly tapering wall to form there 
with a tertiary chamber 80 communicating 
with and receivin air through said tertiary 
.draft ports 83 an discharging through said 
passage openings 86 into the expansion cham 
ber 60; Separate damper rings 73 and 84 
slidably mounted on the rear face of the rear 
wall 90 over said secondary and tertiary ports 
72 and 83 are provided respectively with cor-> 
respondingly shaped openings registerable 
with said ports. Handles 74 and 85` are 
mounted on said rings 73 and 84 respectivel 
by which the rings are adjusted for contro  

. ling the inlet of air. An additional air pres 
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sure valve 87 is mounted on said wall 82 near. 
its rear end and Ais_ provided with a conical 
seat 88 discharging into the tertiary chamber 
and a conical valve member 89 movable in 
said valve for closing on said seat. - 
The burner of Figs. l to 4 comprises a for 

wardly flaring nozzle projector 10 provided 
at the forward end with a lateral flange 17. 
At the rear end the rearwardly opening 
flanged head 15 is formed with a conical seat 
orifice feeding the projector the same as in 
Fig. 5, as are also the valve body 20, valve 
member 23, and a pressure pipe 14. An an 
nular spray nozzle 30 mounted on said lateral 
flange 17 of the projector is provided with an 
annular passage 32 provided with a rear boss 
34 having a conduit 33 receiving the feed pipe 
35. The nozzle is also provided with thin _in 
wardly pointing spray orifices 37 directed 
through the inner face 36 right-angularly 
across the discharge end of t-he projector. 
The operation of the device is simple, and 

is obvious from the foregoing. The pipes 14 
and 35 being connected respectively to sources 
of high pressure superheated steam, air or 
other suitable pressure fluid, and ya suitable 
liquid fuel, the conical member 23 is adjusted 
to give the desired rate of flow and complete 
expansion and greatest velocity of the pres 
sure íiuid and a mixture with the fuel to give 
the proper richnessI of the combustible mix 
ture. Combustion takes place at the smallest 
part of the expansion chamber, and combus 
tionis supported by air drawn in through the 
openings 6l and the chamber 50 by induction 
of the blasts from the projectors 10. If de 
sired, the air may be fed in under pressure. 
The expansion of the combusting gases 1s 

accommodated by the fiaring shape of the 
chamber 60, and as the combustion proceeds, 
it is further supported by air drawn in 
through the ports 72 and 83 and the secondary 
and tertiary chambers. The dampers 73 and 
84 are adjusted to give to the burning gases 
at either end of the combustion chamber just 
the proper amount of air to fully support the 
combustion without too much diluting or 
cooling the mixture. ' 
The chambers 50, 70 and 80 also serve as 

heat. insulating envelopes around the various 
seats of combustion to prevent the escape of 
heat through the walls 82 and 90 and at the 
Sametime to heat the incoming combustion 
’supporting air to avoid cooling the fiame. 

After the burning gases pass through the 
wall v7 9 into the furnace, further expansion 
and combustion takes place. By this method, 
large savings of both fuel and pressure steam 
are effected. l 

The projector of Figs. 1 to 4 may be used 
in connection with chambers such- as the 
chambers 50, 60, 70 and 80 or directlyin a 
furnace or directly against an object to be 
heated. The operation of the projector 1t '“ 
self is similar to the projector of Fig. 5. 
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While my fuel burning apparatus and 
method have been very successful, I have 
never mounted any ignition means on the 
apparatus. The igniting may be accom 
plished by the insertion ofv a lighted taper by 
hand or in any usual and obvious old way 
without mounting an igniting means. How 
ever, if desired, ignition means may be ap 
plied in the form of pilot jet 'burners 90 
formed on the ends of small tubes 91. 

I claim as my invention: 
1. A fuel burner comprising projectors. 

for fluid under pressure disposed in parallel 
ism and adapted for permitting gradual ex 
pansion of the fluid from entrance Vto dis 
charge of the fluid from the projectors, a fuel 
pipe disposed between the projectors for dis 
charging fuel into and substantially at right 
angles to the path of the fluid discharged 
from each of the projectors whereby the fuel 
is driven along by and commingles with and 
is controlled bythe fluid in the disposition of 
the commingled fluid and fuel, and means ap 
purtenant to the fuel pipe for separating the 
commingled fluid and fuel into streams which 
due to the expansion of the commingled fluid 
and fuel converge and later combine. 

2. A fuel burner comprising projectors for 
fluid under pressure disposed in parallelism 
and having interiors of increasing diameter 
from their inlet 'to discharge ends, a fuel 
pipe disposed between the projectors having 
a discharge lchannel provided with diverging 
outlets each of which discharges the fuel into 
and substantially at right angles to the path 
of the fluid discharged from the projector ad 
jacent thereto, the fluid from the projectors 
being discharged in advance of discharge of 
the fuel from the fuel pipe. 
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3. A fuel burner comprising projectors for 
fluid under ressure disposed in parallelism 
and having aring interiorsof greatest diam 
eter at their discharge ends, and a fuel pipe. 
2disposed between the projectors provided 
with discharge channels each of which ter 
minates in alinement with the flaring‘interior 
side of the adjacent projector at the end of 
the projector and is spaced away slightly 
from the end of the projector for discharging 
fuel into and substantially at right angles 
to the path of the fluid discharged from the 
projector, the fluid from the projector being 
discharged in advance of discharge of the 
fuel from the fuel pipe. 

4. A fuel' burner comprising projectors 
forffluid under pressure disposed in parallel 
ism-and having flaring interiors of greatest 
diameter at their discharge end, and a fuel 
pipe disposed between the projectors and 
having a nozzle provided with diverging dis 
charge channels each of which terminates 
in alinement wit-h the flaring interior side of 
the adjacent projector at the end of the pro 
jector and is spaced away slightly >from the 
end of the projector for projecting fuel into 
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and substantially at ri ht angles to the path 
of the fluid dischargeâ 
the fluid from the projector being discharged 
in advance of discharge of thei fuel from the 
fuel pipe and the nozzle of said pipe separa 
ting the streams of commingled fluid and 
fuel which due to the expansion of the com 
,mingled fluid andA fuel converge _and later 
combine. 

5. A fuel burner comprising projectors for 
fuel under pressure-disposed in parallelism 
and adapted for permitting gradual expan 
sion of the fluid from entrance to discharge 
of the fluid from the projectors, a fuel pipe 
disposed between the projectors for discharg 
ing -fuel into and substantially at right angles 
to the path of the expanding fluid discharged 
from each of the projectors, a forwardly 
opening projector chamber surrounding the 
projectors and fuel pipe .into which chamber 
the projectors and fuel pipe discharge, and 
*meansv for inlet of air into the projector cham 
ber at the rearward end thereof. 

6. A fuel burner comprisin »projectors 
for fuel under pressure dispose in parallel 
ism and having interiors of increasing diam 
eter from their inletl to discharge ends, a 
fuel pipe disposed between the projectors for 
discharging fuel into and substantially at 
right angles to the path ofthe fluid dis 
charged from each of the projectors, a for 
wardly opening projector chamber surround 
ing the projectors and fuel pipe into which 
chamber the projectors and fuel pipe dis 
charge, means comprising a needle valve for 
introducing fluid under pressure into the pro 
jectors, means for >operating said fluid intro 
ducing means, means for inlet of air into the 
projector chamber,~ and means for operating 
said air inlet means. 

7. A fuel burner comprising projectors for 
fluid under pressure disposed in arallel 
ism having interiors of increasing iameter 
from their inlet to discharge ends, a fuel pipe 
disposed between the projectors having a 
nozzle provided with discharge channels 

from the projectors, 
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each of which terminates in alinement with . 
the interior side of the adjacent projectorv 
and is spaced away slightly from the end _of 
the projector for> .projecting fuel into; and .L 
substantially at right angles to the path of 
the fluid discharged from the projector, a 
forwardly opening projector chamber sur 
rounding theprojectors and fuel discharge 
pipe into which chamber the project-ors and 
fuel pipe discharge, means. comprising a 
needle valve for introducing fluid under 
pressure'into the projectors, means for oper 
ating said fluid introducing ineens, means , 
for inlet lof air into the projector chamber, ' 
and means for operating said air inlet means, 
said nozzle providing means vfor separating 
in the projector chamber the lcommingled 
fluid and fuel into streams which due to the 
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expansion of the commingled fluid and fuel 
converge and later combine. 

8. A fuel burner comprising projectors 
for fuel under pressure disposed in parallel 
ism and adapted for permitting gradual ex 

‘ pansion of the fluid from entrance to dis 
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charge of the fluid from the projectors, a fuel 
pipe disposed between the projectors for dis 
charging fuel into and substantially at right 
angles to the path of the fluid discharged 
from each of the projectors, a forwardly 
opening projector chamber surrounding the 
projectors and fuel pipe into which chamber 
the projectors and fuel pipe discharge, means 
for inlet of air into the projector chamber at 
the rearward end thereof, a combustion and 
expansion chamber communicating with the 
projector chamber, means for inlet of air 
into the combustion and expansion chamber, 
a chamber around the projector chamber and 
between the projector chamber and the com 
bustion and expansion chamber, means for 
inlet of air into said intermediate chamber, 
and means for outlet of air from said inter 
mediate chamber into the combustion and eX 
pansion chamber. 

9. A fuel burner comprising projectors for 
fuel under pressure disposed in parallelism 
and adapted for permitting gradual expan 
sion of the fluid from the entrance to dis 
charge of the fluid from the projectors, a 
fuel pipe disposed between the projectors 
for discharging fuel into and substantially 
at right angles to the path of the fluid dis 
charged from each of the projectors, a for 
wardly opening projector chamber surround 
ing the projectors and fuel pipe into which 
chamber the projectors and fuel pipe dis 
charge, means for inlet of air into the pro 
jector chamber at the rearward end thereof, 
a >combustion and expansion chamber com 
municating with the projector chamber and 
provided with a number of openings for pas 
sage of commingled fluid and fuel therefrom, 
means for inlet of air into the combustion Y. 
and expansion chamber, a chamber around 
the projector chamber and between the pro 
jector chamber and the combustion and ex 
pansion chamber, means for inlet of air into 
said intermediate chamber, and means for 
outlet of air from said intermediate chamber 
into the combustion and expansion chamber. 

l0. A fuel burner comprising pro-jectors 
for fuel under pressure disposed in parallel 
ism and having interiors> of increasing diam 
eter from their inlet to discharge ends, a fuel 
pipe disposed between the projectors for dis 
charging fuel into and substantially at right 
angles to the path of the fluid discharged 
from each of the projectors, aV forwardly 
opening projector chamber around the pro 
jectors and fuel pipe into which chamber 
the projectors and fuel pipe discharge, means 
for inlet of air into the projector chamber, a 
combustion and expansion chamber commu 

1,817,470 

nicating with the projector chamber, means 
for inlet 'of air into the comb-ustion and ex 
pansion chamber, a chamber around the pro- ` 
jector chamber and between the projector 
chamber and the combustion and expansion 
chamber, means for inlet of air into said in 
termediate chamber, and foraminous means 
for outlet of air from said intermediate 
chamber into the combustion and expansion 
chamber. l 

11. A fuel burner comprising projectors 
for fuel under pressure disposed in parallel 
ism and having interiors of increaslng diam 
eter from their inlet to discharge ends, a fuel 
pipe disposed between the projectors for dis 
charging fuel into and substantially at right 
angles to the path of the fluid discharged 
from leach of the projectors, a forwardly 
opening projector chamber around the pro 
jectors and fuel pipe into which chamber the 
projectors and fuel pipe discharge, means for 
inlet of air into the projector chamber, a com 
bustion and expansion chamber communicat 
ing with the projector chamber, means for 
inlet of atmospheric air into the combustion 
and expansion chamber, means for introduc 
ing air under pressure into the combustion 
and expansion chamber, a chamber around 
the‘projector chamber and between the pro 
jector chamber and the combustion and ex 
pansion chamber, ineans for inlet of air into 
said lintermediate chamber, and means for 
outlet of air from said intermediate chamber 
into the combustion and expansion chamber. 

12. A fuel burner comprising projectors 
for fuel under pressure disposed in parallel 
ism and having interiors of increasing diam 
eter from their inlet to discharge ends, a fuel 
pipe disposed between the projectors for dis 
charging fuel into and substantially at right 
angles to the path ofthe fluid discharge from 
each of the projectors, a forwardly opening 
projector chamber around the projectors and 
fuel pipe into which chamber the projectors 
and fuel pipe discharge, means for inlet of 
air into the projector chamber, a combustion 
and expansion chamber communicating with 
the projector chamber, means for inlet of 
atmospheric air into :the combustion and ex 
pansion chamber, means comprising a needle 
valve for introducing air under pressure into 
the combustion and expansion chamber, a 
chamber around the projector chamber andy 
between the projector chamber and the com 
bustion and expansion chamber, means for 
inlet of air into said intermediatev chamber, 
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and means for outlet of air from said inter- ' 
mediate chamber into the combustion and ex 
pansion chamber. ' 

13. In combination, a housing open at the 
forward or discharge end and comprising 
an outer cylindrical side wall and a rear 
wall provided with an outer annular series 

draft ports, an intermediate series 
of secon ary ports within the outer series, 
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said rear wall being provided with the sec 
ondary series with a central feed pipe open 
ing, diametrically disposed large air inlet 
ports, diametrically vdisposed projector seat 
openings and smaller air inlet ports; fuel 
projectors on said rear wall; a wall forming 
a projector chamber around and forward of 
said projectors and communicating with said 
inlet ports; a converging wall forming a sec 
ondary chamber around the projector cham 
ber and communicating with said inner draft 
ports; diverging walls forming an expansion 
chamber forward of the projector, and an 
additional chamber around the secondary 
chamber fed by said outer draft ports and 
discharging air into the expansion chamber; 
and separate damper rings slidably mounted 
on the rear face of the back'wall over saidy 
secondary and tertiary ports and provided 
respectively with corresponding shaped 
openings registerable with saidports. 

14. In combination, a housing open at the 
forward or discharge end and comprising an 
outer cylindrical side wall and a rear wall 
provided with an outer annular series of ter 
tiary draft ports, an intermediate series of 
secondary ports within the outer series, said 
rear wall being provided with 'the secondary 
series with a central feed pipe opening, dia 
metrically disposed large air inlet ports, _dia 
metrically disposed projector seat openings 
and smaller air inlet ports; fuel projectors 
on said rear wall; a wall forming a projector 
chamber around and forward of said _pro 
ject‘ors and communicating with said inlet 
ports ; a converging wall forming a secondary 
chamber around the projector chamber and 
communicating with said inner draft ports; 
diverging walls forming an expansion cham 
ber forward of the projector, and an addi 
tional chamber around the secondary cham 
ber fed by said outer draft ports and dis 
charging air into the eizpansion' chamber; 
separate damper rings slidably mounted on 
the rear face of the back wall over s_aid sec 
ondary and tertiary ports andprovided re 
spectively with corresponding shaped open 
ings registerable with said ports; and handles 
mounted on said rings by which the rings are 
adjusted for controlling the inlet of air. 

15. In combination, a housing open at the 
`discharge end and provided at the inlet end 
with outer and inner draft ports and air inlet 
ports.; forwardly projecting and flaring 
valved pressure nozzle projectors in said inlet 
end; a fuel spray nozzle directing fuel across 
the discharge end of the projectors; a wall 
forming a projectorchamber -around and 
forward of said nozzle and projectors and 
communicatin with said inlet ports; a con 
verging wall orming a secondary chamber 
around the projector chamber communicat 
ing with said inner ports; a diverging for 
ward wall forming an expansion chamber 
forward of the projector and cooperating 
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with said ,converging wall to form a tertiary 
chamber around the secondary chamber com 
municating with said outer ports and dis 
charging air into the expansion chamber; an 
air pressure ̀ valve mounted on the side wall 
of the housing near its rear end and pro 
vided with a conical seat discharging into the 
tertiary chamber; and a conical valve mein 
ber movable in said valve for closing on said 
seat. 

16. In combination with a pair of projec 
tors for fluid under pressure, a fuel pipe- dis~ 
posed between the projectors having a nozzle 
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provided with diverging discharge channels v 
each discharge end of‘whicli is located slight 
ly away from the discharge end of the adja 
cent projector for discharging fuel into and 
transversely to the path‘of the fluid dis 
charged from the ‘projector and providing 
space for expansion of the fluid after leav 
ing the projector before meeting the fuel dis 
charged transversely to its path.` 

17. In combination with a pair of projec 
tors for fluid under pressure having interiors 
o-f increasing diameter from their inlet to 
outlet ends, a fuel pipe disposed between the 
projectors having a nozzle provided with a 
bifurcated discharge channel each discharge 
end of which is located slightly away from 
the discharge end of the adjacent projector 
for discharging fuel into and transversely to 
the path of the fluid discharged from the 
projector and providing space for expan 
sion of the fluid discharged from the projec 

`»tor before meeting the fuel discharged trans 
versely to its path. _ , 

18. In combination with a pair of pro 
jectors for fluid under pressure, a fuel pipe 
disposed between the projectors having a noz 
zle provided with diverging discharge chan 
nels each dischargeend of which is located 
slightly away from the discharge end of the 
adjacent projector for dischar ing fuel into 
and transversely to the path o the fluid dis 
charged from the projector 4and providing 
space for expansion of the fluid after leaving 
the projector and before meeting the fuel 
discharged transversely thereto, said nozzle 
being located between the discharge ends of 
the projectors and extending beyond the dis 
charge ends of _the projectors and thereby sep 
arating the commingled fluid and fuel into 
streams which due to the expansion of the 
commingled fluidA and fuel converge and later 
combine. " i 

19. In combination with a pair of projec 
tors for fluid under pressure having interiors 
of increasing diameter from their inlet to 
their outlet ends, a fuel pipe disposed be 
tween the projectors having a nozzle pro 
vided with diverging discharge channels each 
discharge end of which is located slightly 
away from the discharge end vlof the adjacent 
projector for discharging fuel into and 
traiisversely to the path' of lthe fluid dis-y 
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charged from the projector and providing 
space for expansion of the fluid dischar ed 
from the rojector before'meeting the uel 
discharged) transversely to its ath, said noz 
zle extendin across the endo the fuel pipe 
at right ang es thereto and adjacent the dis 
charge ends of the projectors and in ,length 
extending beyond the discharge ends of the 
projectors and thereby separating the com 
mingled fluid and fuel into streams which 
due to the expansion of the commingled fluid 
and fuel converge and later combine. 

20. A process comprising, projecting sub 
stantially parallel laterally confined sepa 
rated streams of high pressure fluid; lateral 
ly progressively expanding the confined 
streams; discharging each stream; injecting 
liquid fuel transversely into the streams near 
their discharge whereby to atomize the fuel 
and to mix it with the fluid and cause it to 
be carried along by the stream; introducing 
air to, and causing combustion of, the mix 
ture of each4 stream near the point of mix 
ture; combining the burning streams into a 

. single stream; introducing air to the streams 
at the point of their combination; and sup 
plying air to said single stream beyond the 
point of combination. 

21. A process comprising, projecting lat 
erally confined separated streams of high 
pressure steam; laterally progressively ex 
panding the confined streams; discharging 
each stream; causin an interval of free ex 
pansion after said discharge; injecting liq 
uid fuel transversely into the streams after 
said interval whereby to atomize the fuel 
and to mix it with the steam and cause it to 
be carried along by the steam; and introduc 
ing air to, and causing combustion of, the 
mlxture of each stream near the point of 
mixture; and combining the burning streams 
to form a single stream. 

22. A process comprising, 
laterally confìned~stream of high pressure 
fluid; laterally progressively expanding the 
confined stream; discharging the stream; 
injecting liquid fuel transversely into the 
stream near its discharge whereby to atom 
ize the fuel and to mix it with the fluid and 
cause it to be carried alongby the stream; 
introducing air to the fuel and fluid substan 
tially, at and afterthe point of mixture.; 
causing combustion of the mixture near 
said point; and supplying air to the mix 
ture beyond the point of combination. 

23. A process comprising, projecting lat- 
erally confined separated streams of high 
pressure steam; laterally progressively ex 
panding the confined streams; discharging 
each stream; injecting liquid fuel trans 
verselv into the streams near their discharge 
Where y to atomize the fuel and to mix it 
with the steam and cause it to be carried 
along by the steam; introducing air, the fuel 
and steam substantially at the point of mix 

projecting a ̀ 
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ture; causing combustion of the mixture 
near said point; _combining the burning 
streams; introducing air to the streams at 
the point of their combination; and supply 
ing air to the mixture beyond the point of, 
combination. 

24. An apparatus comprising, nozzles ta 
pering toward their inlet ends for project 
ing and laterally progressively expanding 
laterally confined separated streams of high 
pressure fluid and discharging them; means 
for injecting liquid fuel transversely into the 
streams near their discharge whereby to 
atomize the fuel and to mix it with the fluid 
and cause it to be carried along by the 
stream; and means for introducingair to each 
stream near the point of mixture; said noz 
zles being positioned for combining the ig 
nited streams into a single stream. 

25. An apparatus comprising, nozzles ta 
pering toward their inlet ends for project 
ing and laterally progressively expanding 
laterally confined separated streams of high 
pressure steam and discharging them; means 
for injecting liquid fuel transversely into 
the streams near their discharge whereby to 
atomize the fuel and to mix it with the steam 
and cause it to be carried along by the steam; 
and means for introducing air to the fuel and 
steam of each stream near the point of mix 
ture; said nozzles being substantially 
allel and positioned for combining t e ig 
nited streams. 

26. An apparatus comprising, a pair of 
Ínozzles for projecting separated streams of 
steam and discharging them; means for in 
jecting liquid fuel transversely into the 
streams near their discharge whereby to 
atomize the fuel and mix it with the steam 

 and cause it to be carried alongby the stealn; 
said nozzles being substantially parallel and 
positioned for combining the ignited streams 
to form a combined stream; means for intro 
ducing air to the streams at the ~point of their 
combining; means for laterally confining 
and laterally expanding the combined stream 
and means for supplying air to the combined 
stream beyond the point of combination. 
Signed at 934 Park Ave., in the county of 

Union. and State of New Jersey, this 26th day 
of September, A. D. 1923. ' 

HENRY ADAMS. 
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