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7'o (if ition it may conce" . 
Be it known that Ci, FFORD is A&RY 

PioGEoN, a citizen of the inited States, 
residing at Colinibus, in the county of 
Frank in a?si State of ()hio, has invented 
certain new and seful inrovements in 
ydrocario: Burner's, of which the follow 

ing is a specification. 
This invention relates to improvements in 
'drocarbon buriers, and has for its ojject 
provide in combinatio with such birn 

ers, an improved apparatus having features 
of construction einiyodied thereiin or eifcci 
ing the preheating of the air and fuel prior 
to the interningling and combustion of the 
latter, to secure complete combustion of Suci, 
fuel by effectively gasifying or atomizing 
the fuel stream, and to construct the appa 
ratus so that any suitable fuel such as fuel 
oil, distillates, tar, gas, powdered coal and 
other liquid, powdered and gaseous fuels 
may be efficiently utilized. 
With these and other objects in view, as 

will appear as the description proceeds, tie 
invention accordingly consists it the novel 
features of construction, coin binations of 
elements and arrangements of parts, 

in the appended claims. 
in the accompanying drawings, fox'iing 

a part of this specification, and in which 
similar characters of reference denote like 
and corresponding parts: 

Figure is a vertical sectionai view taken 
through the burner apparatus comprising 
one of the preferred forms of the inventios. 

Figure 2 is a vertical transverse sectional 
view taken through the apparatus on the 
plane disclosed by the line 2-2-of Figure i. 

Figure 3 is a year elevation of the appa 
rails, 

Figure 4 is a vertical sectional view taken 
through a slightly modified form of the ap 
paratus and disclosing inore particularly a 
burner structure capable of utilizing gas 
eous, powdered or liquid fuels. 

Figure 5 is a similar view disclosing a 
further modification, and, 

Figure 6 is a similar view disclosing a 
still further modified form of the apparatts. 

In the form of the invention disclosed in 
Figures 1 to 3, the nameral i designates the 
side wall of a furnace setting which, as 
usual, is formed frogin a refractory materiai 
and is provided with an outer metailic plate 
2. Formed in the waii i is a barner open 

1 - herein 
after to be fully described and pointed out. 

Serial so. 400,920. 

ing 3 in which is adapted io be situated tie 
in proved burner apparatus 4, citaprising 
the present, invention. 
As shown the apparaias i is ciesigned to 30 

be einpioyed, in consection with is fuel in 
jector 5, which is situated exteriorly of the 
setting so that, an air iniet space will be 
provided betwee; the inner cindi is sirge 
iire is and he apparatus 4, a feasire stiich 35 d : 

perini is tie air ti e eria; aeg in it at 
ing fue : $; it sizean ejected front 
5 and to permit of the interini gy tiereoi 
while passing &hrough he pa'a is 4. 
his apparatus itay i.e. for;aai from any 78 

suitable metai such for exair pie as ichirg: 
cast neta or other high heat, resisting jia 
terial and is prefarably af tie circaiar con 
straction shown in Figares 2 and 3. This 
apparatus or casing is of holjoy formation is 
and embodies an inter vaporizing, atomiz 
ing and comi) estion chamber 6 and an annu 
lar air preheating chara her 7. The wall of 
the cita in ber 5 is of stainstartially hollow 
funnel shaped cois figuration and has its 80 
straller end situated so as to converge into 
the entrance opening 8 provided in the plate 
2. Therefore, by hire provision of the open 
ing 8 filei delive'es from the fied injector 
5 will be received vi within the chamber 6 far 85. 
purposes of thos":5ughly mixing the fie with 
suitable quantities of air so as to insure eff 
cient, and effective embustio; with but a 
Itaininum of fie oss due to a nearbureted 
fae. s 
To this.end, there is notinied within the 

clairier 6 a vaporizing element, 9, which 
&lement in this instance is of silow, conical 
form and is formed from any suitable heat, 
conductiig metal, the is ex of the glement 9 95 
being situated toward it...ironi, or outer por 
tion of the chamber 6 st; as to be in a position 
to intercept and spread the fiei stream de 
livered from the injector 5. The larger or 
base end of the element 9 is situated so as to 100 
project into the interior 10 of the furiace in 
order that when in operation, the lase end 
of the vaporizing element, may receive the 
benefit of the heat within the furnace, and to 
enable the heat received therefrom to be 105 
therefore rapidly transmitted to the forward 
portion of the vaporizing element, and to 
thereby effect, the heating of the entire ele 
linent, the coolest portion thereof being dis 
posed toward the forward end of the cham- a 20 
ber 6 and the hottest portion thereof toward 
the interior of the furnace. Preferably, the 
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oliter surface of the element 3 is irovided 
with a series of annular steps 11 which pre 
sent, never surfaces to the passage of the 
stream, and in fact, serve to arrest the flow 

5 of the fuel stream, in order that the fiel 
particles may be sahjected to the heai of the 
vaporizing element, and to the reby vaporize 
or render mare volatiie the fied particles, 
aid to theirely a naie stici particles to he 
readily conningled with the air or oxygen 
associated there with ail passing through 
the chanier 6. It will be seen hit, the y 
horizing eicinent of 'r's a series of steps or 
projections in the path of the fuel stre: i) to. 
ward the furnace, which steps effectively ar 
resi, the uninterrupted travel or passage of 
the fuel stream and serve io hireak down the 
heavy composition of the 3:tter and to va 
porize or gasify the fuel sti'eam. Therefore, 

0. 

s 

fié to enjoy cheap or low grade fuel in con 
nection with the burner and yet to secure 
cificient results and high temperatures. Also, 
the elie) ent 9 is provided with a series of 
longitudinally exteriding 'attial grooves j2, 
in which the fuei may be collected and 
forced rearwardly by the incoming friel pres 
sure toward the furnace. Grooves of this 
nature are also provided in the wall of the 
chamber 6 and are indicated by the mainera: 
23. By their inclusion the fuel is permitted 

25 
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{{ collect therein and to travel ionsrit di 
rally of the atomizing chanixer. When in 
tier acttia conditions of operation, the rear 

85 end of the vaporizing element. 9 becomes 
highly heated by reason of the fact that the 
same extends within the furnace. Heat, 
from this end of the element is permitted to 
travel forwardly or longitidinaily thereof, 
heating portions of the element adjacent to 
the hase end of the latter. When the vapor 
ized fuel comes into contact with these highly 
heated portions of the vaporizing element, 
a kindling temperature is reached which 
'auses the combustion of the vaporized gases. 
To effect the mounting of the element, 9. 

the rear wall of the apparatus 4 is provided 
with a pair of spaced integra is 14, in 
which is pivoted a curved artin member 15, 
said arm member being formed to incide a, 
cent j'aily disposed boss; 3. from which ex 
tends a threaded shank 7, the latter being 
formed St as to lie within the Follow inte 
rior of file element 9. In the present in 
stance, the interior of the eleinent $) 
formed to i (ice Space ( verticai was lS, 
one of which is provided with an opening 
fir tie receptic in of the poss 16, while the 

S. 
S 

ing 19 for the receifion of the sank it. By 
this coinstriction it will be a lifest that a 
see tre, in at it it g is to be it ( for the tie 
the ii, ) aid ?ite viii. yil serve to it it; it 
the clerient in its operative position (within 

by the inclusion of the element, 9; it is possi 

ther v iii is provided with a threaded open 

i. 4. 3. 6, 3 s 

threaded shank 7, it is possible to adjust 
the element, 9 longitudinally, bringing its 
apex toward or away from the discharge end. 
of the injector 5, a feature which enables the 
vaporized element to be so situated as to en 
gage the center of the fuel streal and to 
thereiy inst 'e a coinpiete spreading of the 
fief over the full area of the vaporized ele 
inent. The forward end of the vaporizing 
element, is provided with a pyramicial por 
tion 20, which is adapted to receive an ad 
justing wrench, which may be readily posi 
tioned within the openings to facilitate the 
adjustment of the element, 9... One end of 
the arm inelaer 15 is provided with a crank 
portion 2i, which is adapted to receive the 
inner end of the iongitudinally extending 
rod 22, the latter being so moulted as to 
project through an opening 23 formed in the 
waii. 1, and has its outer end equipped with 
a cross pin 24. By grasping the oatter end 
24 of the rod, the latter may be longitudi 

7) 
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inally reciprocated, thereby causing the ac- . 
{uation of the crank portion 21 of the arm 
inenber, a feature which enables the vapor 
ized element 3 to be swung into or out of 
active positions. While the rod 22 is pulled 
outwardly, the vaporizing element 9 will be 
Swang about its pivot so as to lie within the 
interior. 1 () of the furnace, whereby said ele 
ment may be subjected to the heat of the 
furnace and to have its temperature rapidly 
increased antil a working temperature is 
reached, whereupon the rod 22 is plished in 
wardly, forcing the vaporizing element into 
its working position within the challer 6, 
and to permit the same to be actively used 
in its capacity for. breaking up and vapor 
izing the fuel stream passing from the in 
jector 5. Wien the vaporizing element is 
positioned inwardly of the furnace, the 
chamber 6 will be uninterrupted, permitting 
a clear flow of the fuel through the appa 
ratus 4, a feature which enables the furnace 
to be readily staried. 

In order to enable thick heavy fuel to be 
utilized, the injector 5 is of special design, 
and the same consists, in the simple form 
shown in Figure 1, of a pair of inner and 
outer casings 25 and 26 respectively, the in 
ner casing communicating with a source of 
fuel supply 27, while the casing 26 con 
in linicates with a solice of compressed air 
st prly 28. One end of the easing 25 termi 
nates in a nozzle 29, through which fuel pas 
Sage is controlled by means of a needle valve 
30, the latter passing longitudinally through 
the burner. It will be manifest that upon 
actuating the valve 30, fuel will he per 
initted to pass through the nozzle structure 
29 and will be entrained within the moving lody of air passing through the easing 26 
and out of the dis' harge orifice 31. In order 
to i) reheat the air before the latter is com 

fire th:liber 6, 3, the provision of the ringled with the oil supply, the pipe 28, 
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constituting the source of air supply, termi 
nates in a lateral branch 32 which enter's the 
annular air chamber provided in the cas 
ing 4, thus bringing the air into direct con 
tact with the heated wall of the chamber 6, 
a feature in construction which materially 
raises the temperature of the compressed air 
before the latter is commingled with the oil 
ejected from the nozzle 29. Dividing plates 
33 are situated within the chamber 7 so that 
the air entering the chamber will be spread 
in two directions and hence passed around 
the wall of the chamber 6 in opposed 
streams, so that the greater body of the air 
will be subjected to the temperature and 
heat of the casing 4. Leading from the chain 
ber 7 is an outlet pipe 34, which leads over 
to the interior of the casing 26, thus per 
mitting the preheated air to surround and 
come into contact with the inner casing 25. 
finasmuch as the latter is of extended length, 
it follows that the temperature of the oil 
contained therein will le materially ele 
vated, thereby causing the oil to flow more 
freely, to prevent stoppage of the same 
within the nozzle 29, and to enable low grade 
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fuels to be utilized. Also, it has been found 
that by preheating the fuel, the action of 
the vaporizing element 9 is rendered more 
positive and efficient. 
To further aid in the combustion of the 

fuel within the chamber 6, the wall of the 
latter contiguous to the furn are 10, is pro 
vided with a circular array of ports 35, 
which bear a certain restricted ratio to the 
area of the lateral inlet pipe 32. By the 
provision of these small ports 35, a re 
stricted quaniity of the preheated air is 
permitted to pass directly into the chamber 
6, without being continued through the 
burner structure, in order that the air may 
readily combine with the vaporized fuel. to 
secure perfect combustion, and to eliminate 
or minimize greatly the presence of smoke 
or in burned fuel. - 
From the foregoing description, it will be 

manifest that an oil barning apparatus of 
a simple and efficient nature is provided by 
the present, invention. The apparatus is 
suistantially automatic in operation and 
necessitates but a minimum of manual con 
trol and adjustment. By the construction 
described, low grade fuel may be freely 
utilized, in order that by the provision of 
the apparatus, economical fuels may be con 
sunied. It is therefore, by the combined 
efforts of the vaporizing element 9, the air 
preheating mechanism and the peculiar type 
of hirner or mixer structure that an appa 
ratus is provided capable of burning fiels 
of the character related. In the modifica 
tion disclosed in Figure 4, the burne ap 
paratus consists of a casing 40, which is 
formed to include the funnel shaped vapor 
izing compartment 41, the air preheating 

through which gas is permitted to travel 

3. 

compartment 42 and the fiel injector 43. 
in common with the preferred for in, the 
Sinaller end of the vaporizing connartment 
41 is situated in communication with the cis 
charge end of the injector 43, and the vapor 
izing element 44 is arranged to be mounted, 
as above related, longitudinally within the 
vaporizing compartment. This vaporizing 
eleinent is substantially the same in con 
struction as the eleinent :) it it, lifiers from 
the latter in that the longitudinal adjust 
rent is omitted. To support the element 44, 
the same is provided with radial arms 45, 
which may be secured at their outer ends in 
any suitable nanner to the inner end of the 
casing 40. It will be observed that the base 

70 
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end of the element 44 is situated so as to 
project into the interior of the furnare, for 
the purpose of facilitating the heating of 
the element and to thereby render its opera 
tion more positive and efficient. it will be 
::preciated that fuel is discharged, as be 
fore mentioned, from the injector 43, and 
is deposited upon the stepped or uneven sur 
faces of the element, 44 in order that the 
fuel will be subjected to the heat of said 
element and thereby broken up into lighter, 
Inore volatile or vaporized particles. So 
vaporized, the fuel will more readily com 
mingle with the incoming air to produce a 
Inixture of high combustibility. 
The injector 43 is capable of using both 

liquids, powdered and gaseois fuels, and to 
this end said injector is formed to comprise a two-part casing, one part being designated 
by the numeral 46 aid the other by the 
Inlineral 47, bof h parts however being inited 
by means of threads or their equivalents 48. 
Also, the inner part 47 is provided at one 
end with a flange 49, by means of which the 
same may be bolted or otherwise suitably 
secured to the wall 50 of the furnace setting, 
and to be positioned in alignment with the 
entrance to the vaporizing compartment 41. 
A liquid or pulverized fael pipe 51 is ar. 
ranged to enter the outer part 46 through 
an opening or pocket 52 provided therein, 
said pocket communicating with an elon 
gated tube 53 extending longitudinally 
through the mixer. The end of this tube 53 
is provided with a nozzle 54, and the flow 
of fuel from the tube. 53, into the nozzle 34 
is controlled by means of a needle valve or 
its equivalent 55. The pipe 51 is, provided 
with a hand controlled valve 56 by means of . 
which the supply of fuel to the mixer may 
be readily controlled. When it is desired to 
employ a gaseous fuel, a pipe 57 is utilized 
said pipe 5 being provided with a valve 
58 for the purpose of governing the flow of 
the gaseous fuel into the mixer. The pipe 
57 terminates in an annular chamber 59 
formed in the part 46 of the injector casing. 
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a plurality of circularly arranged ports or 
jets 60, through which the gas stream is 
permitted to pass into the casing part 47 
and hence into the vaporizing compart 
ment 41. 
To supply this fuel with suitable quanti 

ties of compressed air, an air supply pipe 6i 
is utilize. This pipe is provided with a 
a nually controlled valve 62 and terminates 

in the extension 63 which leads into the air 
preheating compartment 42 provided in the 

By the opening of the valve 62 casing 40. IB 
air will be permitted to flow under pressure 
through and around the compartment 42 so 
as to be subjected to the heat of the annular 
wall of the compartment, 41. When heated, 
the air is permitted to pass from the coll 
partment 42 by way of the pipe 64, which 
terminates within the mixer casing 46 so as 
to pass longitudinally through the mixer, 
thereby coming into contact with the tube 
53 in order to heat the fuel passing through 
said tube. The compressed air then passes 
through the nozzle 65 formed by restricting 
the end of the casing part 47, causing fuel 
from the nozzle 54 to be entrained therein 
and conducted forwardly into the vaporiz 
ing compartment'41. The combined air and 
fuel is then subjected to the mixing action 
of the casing 40, and to the vaporizing 
action of the element 44, in order that effi 
cient combustion may be procured. Also, 
the air compartment has its inner end pro 
vided with small ports 66, which serve to 
allow a secondary quantity of air to pass di 
rectly into the vaporizing compartment 
from the source of air supply, a feature 
which greatly facilitates and promotes effi 
cient combustion, and the absence of sunoke. 

In the event of the tube 53 becoming over 
heated, the temperature thereof may be low 
ered by closing the valve 62, and by opening 
a valve 67 provided in a shunt pipe (3S which 
leads from the air pipe 61 to the pipe 64, 
or the valves 62 and 67 may be partially 
opened, permitting the temperature of the 
air within the mixer to be regulated at will. 
By the provision of the shunt pipe 68, pre 
mature combustion of the fuel within the 
mixer is prevented. It will be understood 
that the needle valve may be operated by 
means of the exteriorly located hand wheel 
(''. The form of the invention just de 
scribed is advantageous in many respects 
over the preferred form, in that the casing 
40 may be more economically constructed, 
the same consisting essentially of but two 
cast parts. Also, the more or less fragile 
parts provided for effecting the adjustment 
of the vaporizing element are omitted. 
Again, the mixer 43 is so constructed as to 
permit both gaseous and liquid fuels to be 
utilized, and to heat such fuels before the 
same are admitted to the vaporizing com 
partment 41, and to provide means, in the 

263,586 

nature of a shunt pipe 68, whereby the tem 
perature of the nixer may be maintained 
within desirable bounds. 

In Figure 5, the modification shown cen 
tel's chiefly about the construction of the 
vaporizing element, as it is only in this re 
spect that the form disclosed differs from 
the preceding forms previously described. 
In Figure 5, it will be noted that the vapor 
izing element, designated generally by the 
numeral St), consists of a plate 81, which is 
linged at its forward end as at S2 within 
the vaporizing compartment 83, the plate 
being of such construction as to enable the 
same to be swing so that the same will be 
(out of the path of the fuel stream passing 
through the compartments, or may be raised. 
to various angular positions so that the 
same will obstruct or partially obstruct the 
flow of the fuel stream through the com 
partment. This adjustment of the plate 81. 
is effected by the provision of a lever 84, 
which is pivoted as at 85 upon the inner wall 
of the apparatus casing 86. The lever is 
provided at one end with the crank extren 

90 

8. 

2 

ity 87 to which is pivotally connected an 
actuating rod 88. This rod extends through 
an opening 89 provided in the furnace set 
ting 90, and the forward end of the rod is 
provided with notches 91, which are adapt 
ed to be selectively positioned upon the up 
per edge of a fixed plate 92, by means of 
which notches and plate, the adjustinent 
of the vaporized element may be regulated. 
it will be noted that the plate 81 is pro 
vided with a serrated or stepped face 93 
for the purpose of arresting the fuel stream 
and to effect its more complete vaporization. 

300 

The casing 86 is provided with an air pre 
heating chamber 94 and the apparatus as a 
whole may be utilized in connection with 
any suitable type of mixer or burner struc 
ture. By actuating the rod 88, it will be 
manifest that the crank 87 may be raised 
or lowered to permit of corresponding 
movement on the part of the plate 81 in 
order that desired positions of actuation of 
the plate may be secured. The inner end of 
the plate 95 projects into the furnace a suit 
able distance, in common with the forms 
previously described, in order. that this in 
ner end $15 may be subjected to the heat 
within the furnace and the rely be capable 
of having a higher operating temperature 
than devices which lie wholly within the 
vaporizing chamber. 
The modification disclosed in Figure 6 

illustrates a very simple form of the com 
bustion apparatus (which is made in one 
:asting and) wherein the apparatus is 
formed to include the usual casing 300, 
which is provided with a vaporizing cham 
ber 101 and an air preheating chamber 102. 
The casing as a whole is adapted to be 
Ynounted within the Setting of a furnace 
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wall in the manner described and shown for 
the previously mentioned for as of the in 
yention, and with which air and fiei pipes 
are associated in the Inanner described. As 
in the modificati in is loseti in Figure 5, 
the resent in: ; litication life's only from 
tie preferre f' of ille invention in the 
forms of the vaporizing clement, in Figure 
{5 the vaporizing eieneni, consists of a plai 
!ality of vei'iically arranged parallied ar's 
103, which are substantially diamond 
shaped in cross section and are formed to 
include forward nozzle openings 104 and 
flaring discharge openings 105. It will be 
unanifest that the firei stream forced into 
the chamber 101 will be directed into the 
nozzles i04, coining into centact with the 
slaying surfaces of the bai's 103. Since 
these bai's are positioned contiguous to the 
firaace end of the casing, it follows that 
the same gill attain relatively high temper 
aiares. 3, feature which catases the fuel 

be ily vaporized and to mere 
iy combine with the oxygen associated 

he noted that the bars 
193, in common with the other vaporizing 
there with. It iii. 

elements, project into the furnace, in order 

3. 

3 35 

40 
temperatures, 
through the sides and top of the furnace. it 
will be observed that when the fuel enters 
the yaporizing compartments, the same im 

55. 
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that the same may receive the benefit of the 
furnace ineat and to possess a relatively high 
operating teiperature. 

from the forms of the invention described, 
it will be observed that by the construction 
thereof, the preheated air is persaitted to 
heat and this the oil entering the burner or 
mixer structures, causing oil to flow more 
freely through the valves of such structures. 
and to permit low grade fuei to be utilized. 
The air also cools the vaporizing chambers 
which are likely to become overheated and 
saves heat energy which, due to the high 

would be lost ordinariv 

pillages upon i.e. vaporizing conc by engag 
ing with the steps, flows a round the steps 
and entei's the grooves in the latter. The 
fuei is then carried out of these longitudinal 
grooves by the force of the air into the 
gradually hotter zone, where it is permitted 
first to gasify and to then reach a kindling 
temperattire or combustion zile, at whici, 
point combustion begins, it will be noted in 
all the forms of the in yention that the vapor 
izing element protrudes out into the heated 
chainber of the furnace, and there becomes 
heated by the internal temperature of the 
furnace. This heat is their conducted through 
the metal back toward the outer end of the 
vaporizing element, in order to cause the 
vaporizing chamber and element to heat 
much more quickly to the kindling ten 
per's irre. isy fini; coastriaction the furnace 
will-start to buri without Smoke, and will 
heak up to a working terriperature mach more 

5. 

Tickly than by ordinary construction. 
li'eferably, the end of the vaporizing element 
Piotruding into the furnace chamber is cast 
eavier than the renaining portions of the 
aporizer in order to withstand the relatively 

high feaperatures to which it is subjected. 
Preferably, the vaporizing cone is adjust 

able in and out by means of a small socket 
wrench, which fits over the square end of 
the cone, or in the screw driver slot. By the 
adjustient of the cone, it is possible to locate 
the same to suit various conditions and pres 
Sures of the oil and air. In the preferred 
fora of the invention, this cone can also be 
hinged, as shown, so that it can be swung 
out in the furnage, in order to thereby permit 
of a clear view in the furnace, and also, to 

80 

facilitate starting a cold furnace, as the 
entire cone will become heated when swung 
into the furnace, then when it is moved back, 
after being heated, the same will be ready 
for immediate chamber combustion. The 
adjustable or fixed vaporizing cone produces 
an uneven surface upon which the incoming 
fuel impinges and which causes the fuel an 
air to be churned about, gasified and com 
pletely mixed with the incoming air and 
buined in this high temperature combustion 
chamber, due primarily to being retained 
between the vaporizing cone and the outer 
Wall of the vaporizing chamber. By reason 
of combustio; therein, the chamber obtains 8 very high temperature, sufficient to gasify 
and burn very thick low grade, cheap, heav 
and viscous fuels. The apparatus is pref 
erably constructed from nichrone cast 
metal, and can be used in either a horizontal, vertical or angular. position. It will be ob 
served that combustion takes place within 
the apparatus instead of, against the back 
was of the furnace. This greatly prolongs 
the life of the brick work in the furnace as 
well as the furnace itself. While the foregoing description specifi 
cally. Sets forth what are now believed to be 
the best modes of applying the principles 
(of the invention, yet, it should be understood 
that said description does not necessarily 
measure the invention, except as the latteria 
defined by the following claims. 
What is claimed is: 
i. in Biechanism of the class described, the 

coinibinatio}} with a fuel and air injector. of 
a combiastion supporting apparatus tom 
prising a casing arranged to be positioned 
within air opening provided in the wall of 
a frace setting, said casing being pro 
vided with a vaporizing chamber situated to 
receive the fuel stream discharged from said 
mixer, a vaporizing element, positioned with 
in said chamber and subject to the internal 
heat of the furnace, said element being posi 
tioned so as to intercept the fuel stream pass 
ingr into the chamber from said mixer, and 
a handie iocated outside the furnace and 
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connected to the vaporizing element for 
moving it. - 

2. In mechanisia of the class described, a 
fuel and air injector, a coil bustion support 
ing appa'atus arranged to be positioned 
within a wall of a furnace setting, said 
apparatus being provided with an inwardly 
flaring vaporizing and coinbustion chainber, 
a substantially conical vaporizing element, 
arranged to be situated within said chanaber 
so as to intercept said fuel stream, the oriter 
surface of sail element, being roigheed to 
present starfaces occupying varying pianes. 

3. in anechanisin of the class described, 
the combination with a fuel and air injector, 
a combustion supporting apparatus ai 
ranged to be seated within a wall of a far 
inace, said apparatus being formed to include 
a longitudinally disposed chamber capable 
of establishing communication between said 
injector and the interior of said furnace, a 
vaporizing element of substantially conical 
form positioned within said chamber so as 
to intercept the fuel stream discharged from 
said mixer, and said element being formed 
to include a stepped uneven surface and a plurality of longitudinally extensing 
grooves. 

4. in mechanisia of the class described, 3. 
fuel injector, a casing arranged to be posi 
tioned within a wall of a furnace setting, 
said casing being provided with a longitu 
dinaily extending chamber capable of estab 
lishing communication between said mixer 
and the interior of said furnace, the inner 
walls of said chamber being formed to pre 
sent, a plurality of longitidinally extending 
grooves, a substantially conical vaporizing 
element, situated longitudinally within said 
chamber, the apex end of said element being 
disposed toward said mixer, the base end 
of said element being situated so as to ex 
tend within said furnace, and a plurality of 
uneven surfaces provided upon the outer 
part of said element, said surfaces ioeing in tercepted by a piurality of longitudinally 
extending grooves. 

5. In apparatas of the class described, a 
casing arranged to be positioned witi in an 
opening formed in the wall of a furnac: Set 
ting, said casing being of hollow construc 
tion and provided with an inner wall, said 
wall serving to define a vapi}rizing and coin 
bustion chamber and an air preheating 
chamber, intermediate walls connecting the 
inner and outer walls of said pre-heating 
chamber, a fuel injector, an air pipe leading 
into said air preheating chainber, and a Sec 
ond pipe leading from said chamber and ex 
tending to said fuel luixer. 

6. In mechanism of the class described, in 
combination, a fuel injector, said injector in 

y located fuel chamber 
dirig air challer, a casing ar 
positioned within the wall of 2. 

a Seijing, said casing being of hollow 
3rd including an integ sis 

leading into the lowei' bait of said air pre 
heating chambe', and a concil it leading fi'on 
the top of said air prcheating chainier to the 
air chaliber of said injector. 

7. anechanism of the class described, ii. 
combination, a fel injector, a casing ar 
ranged to be positioned within the waii of 
a furnare setting and located substantially 
in a liga inent with said fuel injector, said 
casing being ferned to include a centrally 
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disposed waii, the latter Serving to define the centrality disposed longitudinally extending 
conibustion chamber and a surrounding air 
preheating chamber, a sorce of air supply 
entering said air preheating chamber, a con 
duit, leading fron said air chamber and ox 
tending it said fuel injector to effect, the 
preheating of the file of the lattei' prior ic 
its explaision, and said inner waii being pro 
vided with epenings permisting of restricted 
air flow frcia said air charaiber into the in 
iner end of said combustion chanbei'. 

8, in apparatas of the class described, a 
casing arranged to be seated within the waii 
of a furnace setting, said casing being 
formed to include a longitudinally extend 
ing chamber, the latter acting to establish 
connmunication between a fuel injector siêu 
ated exteriorly of the furnace and the inte 
rior of said furnace, a vaporizing element 
situated within said compartment, the wall 
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of said chamber being roughened to provide 
auneven surfaces capable of receiving a por 
tion of the filed ejected from said mixer. 

9. It mechanism of the class described, a 
fuel and air mixer, a combustion support 
ing apparatus arranged to be positioned in a 
waii of the firinace setting, said apparatus 
being provided with a longitudinally exten 
ing cornbustion chamber, a substantially 
conical vaporizing element irranged to he 
situated within said chaniber so as to inter 
ceipt the fuel stream of said mixer, and 3, 
plurality of curved arms extending from 
said vaporizer to the wall of 
said arms being situated within the interior 
of said furnace and arranged to defect a 
portion of the burning fuel discharged from 
said apparatus toward and in engagement 
with said vaporizer. In testimony whereof affix my signature. 
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