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To all whom it may concern:

Be it known that Cuirromp
Pivocrox, a -citizen of the Tnited States,
residing at Cohwnmbus, in the connty of
Frankiin and State of Ohio, has inv rented
certain new and wvseful Ixu;»mv“men“v in
Hydrocarbon Burners, , of which the follow-
ing is a specification.

This invention relates to improvements in

drocarbon burners, and has for its object p

Hamny

provide in combination with such burn-

ers, an improved apparatus having feainres
of constriuction emumhut therein for effoct-
ing the preheating of the air and fuel prior
to the mternnmrhn(r and comhustion of the
latter, to secure < “ompiute combustion of such
fnel by effectively gasifving or atomizing
the fnel stream, and to construct the appa-
ratus so that any suitable fuel such as fuel
oil, distillates, tar, gas, powdered coal and
other - liguid, pnwdered and gaseous fuels
may be efﬁcwnﬂy utilized.

With these and other ()3)30%5 in ViPW as
will appear as the ds escription proceeds, the
invention accordingly consists i the novel
features of (-onstrnctim combinations of
elements and arrangements of parts,
after to be fully described (ncT pointed out
in the .1pp(nder3 claims

In the a(‘(’OInpa"nmw drawings, forming
a ‘part of thig spemﬁ ation, ,n(i in which
similar characters of veference denote like
and corresponding parts:

Figure 1 is a vertical sectmnm view take
ﬂ]rough the burner anparaius comprist
one of the preferred forms of the invenbiorn.

Figure 2 is a vertical transverse s sectional
view taken through the apparaﬁus on me
plane (hsdoqed by rhe line 2—2-0f Figure 1.

Figure 3 is » year elevation of ihe appa-
rains.

Figure 4 is a vertical qecvzonal view taken
through a slightly modified forin of the ap-
paratus and disclosing more particularly 2
burner structure capable of nﬁ‘im’mg gas-
eous, powdered or liquid fuels.

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

Figure 6 is a similar view disclosing s
still further modified form of the apparatus,

In the form of thé invention disclosed in
Figures 1 to 3, the numeral 1 designates ihe
side wall of 2 furnace setting Whlch as
usual, is formed from a w*racwvy material
and is provided with an outer metallic plate
. 9. Formed in the wall 1 is a burner open-
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ing & in which is adapted to be situated the
Jmm;‘ oved bmr“ ““mw‘tns 4, comprising

the present. ifivention.

As shown, the appavaips 4 is designed to
be employed, in um%t’n on with 2 fuel in-
jector B, v*h;vn is situated exteriorly of the
setting 1 so thit an air inlet space wiil be
Bi DV‘QB(} boawd:&n ma wn"“ end ©
iure 5 and the

permits the al
mw fuel sty s @ ?s‘
5 md to permit or t 0 mc:,‘ﬂ
while ;ms&:uw Hhrough
'his apparatus ‘f;mj ba
suitable metal such for exam } :
cast et al or other high hgaf resieting ma-
terial and is }:.emmb‘v of the circalar con-
struaction shown in: Firures 2 and 3. h his
&ppamén.s or casing. is of holiow formation
and embo(‘zl«a‘s an inuer vaporizing, atomiz-
ing and comb stioh chamber 6 and an annu-
Tar air pi ehmtmg charmber 7. The wall of
the chamber § is of substantially hollow
funnel shaped comfiguration &ml has' its
smaller end sttuated S0 a8 to converge into
the entrance opening §  proy }«’s"d in the plate
. . Therefore, by thée provision ()“? the open-
inrf 3, me‘i del \'mwi fmm the fuel lmoumr
5 will be received 4rithin the mmmi,ev 6 for
pur“me% of thorsughly mixing the fuel with
suiteble quanti of air so as to insure efi-

N

f
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clend and effective mmuu%mn with but a
minimum of fuel Eonx due to ungarbureted
el ‘ :

To this.end, thei‘e is mounted within the
chamber 6 o vaporizing elemeént 9, which
glement in this mstanee is of hollow, conical
form and is formed from sny suilabie heat
conducting metal, the 'w;,r\% of the element 9
being situa i(‘d tnw,u “d ma; Front or outer por-
tion of the chamber 6 s a8 Lo be in a pugition
io intercept and spread the fuel stream de-
Yivered from the injector 5. The larger or
base end of the element 9 is sitwated =0 as {o
project into the interier 10 of the furnace in
order that when in operation, the base end
of the vaporizing element may receive the
benefit of the heat within the furnace, and to
enable the heat received therefrom to he
therefore rapidly transmitted to the forward
portion of the vaporizing element and to
therehy effect the heatmn‘ of the entire ele-
ment, the coolest portion thereof being dis-
posed toward the forward end of the cham-
Ber 6 and the hottest portion thereof toward
the interior of fhe fm’nﬂefe. Preforably, the
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outer surface of the elerent 9 is provided
with a series of annular steps 11 which pre-
sent uneven surfaces to the passage of the
stream, and in fact serve to arrest the flow
of the fuel stream, in order that the fuel
particles may be subjected to the heat of the
vaporizing element, and to thereby vaperize
or rendor more volatile the fuel particles,
and to therehy enable such particles {o be
readily commingled with the air or oxXygen
tssociated therewith and passing through
théchamber 6. Tt will be seen that the va-
porizing element offers o series of steps or
projections in the path of the fnel stream to-
ward the furnace, which steps effectively ar-
resh the uninterrupted travel or puassage of
the fuel stroam and serve fo break down the
heavy composition of the Jutter and

3
3Y o8

i to va-
povize or gasily the fuel stream. Thercfore,

Iy the inclusien of the element 9; it is possi-

%16 to employ cheap or low grade fuel in con-
nection with the bnraer and yet to secure
eFelent resnits and high temperatures. Also,
ihe element 9 is provided with a series of
Jongitudinally extending radial grogves 12,
in which the fuel may be collected and
forced rearwardly by the incoming fuel pres-
sure toward the furnace. Grooves of this
nature ave alss provided in the wall of the

9 chamber 6 and are indicated by the numeral

13. By their inclusion the fuel is permitted
to eolicet therein and to travel longitudi-
ndly-of the atomizing chwmnber. When un-
der actual conditions of operation, the rear
ond of the vaporizing element O becomnes
highly heated by reason of the fact-that the
same extends within the furnace. Teat
from this end of the element is permitied to
travel forwardly or longitudinally thereof,
heating portions of the element adjacent to
the hase end of the latter. When the vapor-

ized fuel comes info contact with these highly

heated porticns of the vaporizing clement,
a kindling temperature is reached which
.auses the combustion of the vaporized gases.

To effect the mounting of the element 8,
the rear wall of the apparatus 4 is provided
with a pair of spaced infegral Tugs 14, in
which is piveted a curved azn member 15,
said arm member being formed to inclnde a
contraily -disposed boss 16, from which ex-
tends a threaded shanic 17, the latter being
tormed g0 as to lie within the hollow inte-
rior of the element 9. Tn the present in-
stance, the interior of the eclement 9
thrmed tor inchide spaced vertical walls 18,
one of which is provided with an opening
far the reception of the hoss 16, while the
other wail is provided with a threaded open-

k17, By

ing 19 for the reception of the shank 17,

l
e
w3

this construction it will be manifest that a
seentre monnting is te be had fow the cle-

ment 9 and one which will serve to maintuin
operative position within

the element in its
the ohamber 6. By the provisien of the

hreaded shank 17, it is possible to adjust
he element 9 longitudinally, bringing its

¢
t

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-
zage the center of the fuel stream and to
thereby insuve a complete gpreading of the
fuel over the full area of the vaporized cle-
ment. The forward end of the vaporizing
element is provided with a pyramidal por-
tion 20, which is adapted to receive an ad-
justing wrench, which may be readily posi-
{ioned within the opening & to facilitate the
adjustment of the element 9. . One end of
the arm member 15 is provided with a erank
portion 21, which is adapted to receive the
inper end of the longitudinally extending
rod 99, the latter being so mounfed as to
project through an opening 23 formed in the
wall 1, and has its outer end equipped with
a cross pin 24. Dy grasping the outer end
94 of the rod, the latter may be longitudi-
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nally reciprocated, thereby causing the ac- -

tuation, of the crank portion 21 of the arm
member, a feature which enables the vapor-
ized element 9 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
intertor-10 of the furnace, whereby said ele-
ment may be subjected to the heat of the
furnace and to have its temperature rapidly
ineressed until a working temperature is
reached, whereupon the rod 22 is pushed in-
wardly, forcing the vaporizing element into
its working position within the chamber 6,
and to permit the same to be getively used
in its eapacity for.breaking up and vapor-
izing the fuel stream. passing from the in-
jector 5. When the .vaporizing element is
positioned nwardly, of the furnace. the

“chamber § will be uninterrupted. perniitting

a clear flow of the fnel through the appa-
ratus 4, a feature which enubles the Turnace
to be readily starded. :

In order to enable thick heavy fuel to be
whilized, 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 easing 26 com-
municates with a source of compressed air
supply 2¢. One end of the casing 25 termi-
nates 10 8 nozzsle 29, through which fuel pas-
sage is controlled by means of a needle valve
30, the latter passing longitudinally through
the burner. 1t will be manifest that upon
actnating the valve 30, fuel will he per-
mitted to pass throngh the nozzle structure
99 and will be entrained within the moving
hody of air passing through the casing 26
and out of the distharge orifice 31, Tn order
to preheat the air before the latter is com-
mingled with the oil supply, the pipe. 28,
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enustituting the source of air supply, termi-
nates in a laieral branch 32 which enters the
annular air chamber 7 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
aises the temperature of the compressed airv
before the latter is commingled with the oil
ejected from the nozzle 29. Dividing plates
33 ave situated within the chamber 7 so that
the air entering the chamber will be spread
in two directions and hence pussed around
the wuall 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 cham-
her 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.
Tnasmueh as the latter is of extended length,
it follows that the temperature of the oil
contained therein will be materially ele-
ated, thereby causing the oil to fow more
freely, to prevent stoppage of the same
within the nozzle 29, and to enable low grade
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 furna~e 10, is pro-
vided with a circular array of ports 35,
which bear a certain restricted ratio to the

areaz of the lateral inlet pipe 32. By the.

prevision of these small ports 85, a re-
stricted quaniity of the preheated air is
permitted to pass directly into the chamber
§, without being eontinued through the
burner structure, in order that the air may

readily combine with the vaporized fuel to

secure perfect combustion, and to climinate
or minimize greatly the presence of smoke
or unburned fuel. :
Frem the foregoing description, it will be
manifest that an oil burning apparatus of
a simple and efficient nature is provided by
the present invention. The apparatus is
substantially antomatic in operation and

necessitates bnt o minimum of manual con-’

trol and adjustment. By the construction
described, low grade fuel may be freely
utilized, in orider that by the provision of
the apparatus, economical fuels may bhe con-
sumed, It is therefore, by the combined
efforts of the vaporizing element 9. the air
preheating mechanism and the peenliar type
of hurner 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 hurne: ap-
paratus consists of a casing 40, which is
formed to include the furnnel shaped vapor-
izing compartment 41, the air preheatihg

_through which gas is permitted to travel

&

compartment 42 and the fuel injector 43.

In common with the preferved form, the

smaller end of the vaporizing compartment
41 ig situated in commmunieation with the dis-
charge end of the injector 43, and the vapor-
izing element 44 is arranged to be mounted,
as zhove related. longitudinally within the
vaporizing compartinent. This vaporizing
element is substantially the same in eon-
struction as the element § but differs from
the latter in that the longitndinal adjust-
ment is omitted. To support the element 44,
the same is provided with radial arms 45,
which may be seecurtd at their outer ends in
any suitable inanner to the inner end of the
casing 40. It will be observed that the base

70

T8

end of the element 44 is situated so as to

project into the interior of the furna-e, for
the purpose of facilitating the heating of
the element and to thereby render its opera-
tion moré positive and efficient. - It will be
approciated . 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,
more volatile or vaporized particles. So
vaporized, the fuel will more readily com-
mingle with the incoming air to produce a
mi,xtm'e“a of high combustibility.

. 'The injector 43 is capable of using both
liquids, powdered and ‘guscous fuels, and to
this end said injector is formed to comprise
& two-part casing, one part being designated
by the numeral 46 and the other by the
numeral 47, hoth parts however being inited

by mearns 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 belted or otherwise snitably
secured to the wall 50 of the furnace setting,
and to be positioned in alignnent with the
entrance to the vaporizing ¢compagtment 41.
A ligquid- or pulverized fuel 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 nozzlé 4

is controlled by means of a needle valve or.

its equivalent 55. The pipe 51 is provided
with a hand contrelled 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 57 being provided with a valve
58 for the purpose of governing the flow of
the gaseous fuel intc the mixer. The, pipe
57 termirmates im am annular chamber 59
Jormed in the part 46 of the injector casing,

“#aid chamber being, in torn, provided with
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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 compari-
ment 4].

Po supply this fuel with suitable quanti-
ties of compressed air, an air supply pipe 61
is utilized. This pipe is provided with a
manually controtled valve 62 and terminates
in (he extension 63 which leads into the air

preheating compartment 42 provided in the,

casing 40. By the opening of the valve 62
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 con-
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 hy 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 efli-
cient combustion may be procured. Also,
the air compartment has its inner end pro-
vided" with small ports 66, which serve to
allow o 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 smoke.

Tn 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 = shunt pipe 68 whick
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. Tt 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-
seribed is advantageous in many rvespects
over the preferred form, in that the casing
40 may be more economieally constructed,
the same consisting essentially of bub 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 0 constructed as to
permit both gaseous and lquid 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

nature of a shuné pipe 68, whereby the tem-
perature of the mixer may be maintained
within desirable bounds.

In Figure 5, the modification shown cen-
ters 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 deseribed.
In Figure 5, it will be noted that the vapor-
izing clement, designated generally by the
nunieral 80, consists of 2 plate 81, which 18
Linged at its forward end as at 82 within
the vaporizing compartment 83, the plate
being of such construction as to enable the
same (o be swung 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 &t 85 upon the inner wall
of the apparatus casing 86. The lever is
provided at one end with the erank extrem-

70
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ity 87 to which is pivotally comnected an

actuating vod 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
whicli notches and plate, the adjustment
of the vaporized element may be regulated.
1t 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.
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 stric-
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 95 may be subjected to the heat
within-the furnace and thereby be capable
of having a higher operating temperature
than devices which lie wholly within the
vaporizing chamber.

The modification disclosed in Figure §
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 100,
which is provided with a vaporizing cham-
ber 101 and an air prehesting chamber 102,
The casing as a whole is adapted to be
mounted within the setting of a furnace
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wall in the manner described and shown for
the previously mentioned forms of the in-
vention, and with which ai (
are associated in the manmer described. As
in the modification disclesed in Figure 5,
the present moditication Jiffers only from
the preferred form of the inveation in the
form of the vaporizing clement. In Figure
6§ the vaporizing element consists of a plu-

rality of. vertically arranged parallel hars

163, which ave substantially diamond
shaped 4n eross section and are formed to
include forward nozzle openings 104 and
flaving diseharge openings 105. It will be
wanifest that the Tuel stream forced imto
the chamber 101 will be directed into. the
nozzles 104, coming into coutact with the
ioping surfaces of the bars 108. Since
se bars are positicned contiguous to the
naee end of the casing, it 7ollows that
' i1 ptiain velatively high femper-
causes the fuel
stream to be rea vaporized and to mere
readily combine with the oxygen associated
therewith. It v71 be noted that the bars
th the other vaporizing

elements, projecs into the furnuace, in order
that the same may receive the benefit of the
farnace heat and to possess a relatively high

‘pperating temperature.
- From the forms of the invention deseribed,

it will be observed thai by the construetion
thereof, the preheated air is- permitted to
hest and thin the oil entering the burner or
nixer structures, causing oil to flow more
freely through the valves of such structures.

and {o permit low grade fuel to be utilized.

The air also_cools the vaporizing chambers
which are likely to become overheated and
saves heat energy which, due fo the high
temperatures, would be lost ordinarily

- through the sides and top of the furnace. - 1§

80

(223
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“point conybustion begins. It will be

will be,observed that when the fuel enters

the vgporizing compartments, the same im-
pinges upon §he vaporizing cone by engag-
ing with the steps, flows around the steps
and cniers the grooves in the latter. The
Tuel is then carried out of these longitudinal
grooves by the force of the air into the
arsduully hotter zone, where it is permitied
fivst to gasify and to then reach a kindling
temperature or combustion zone, at whicl
) b acted in
all the forms of the invention that the vapor-

jzing clement protrudes out into the heated
‘chamber of the furnsce, and there becomes

heated by the internal temperature of.the
furnace. This beat is theu conducted through
the metal back toward the cuter end of the
yaporizing element, in order to cause the
vaporizing chamber and element to heat
much more quic to the kindling tem-
persiure. By this comstruction the furnace
will-start to burn without smoke, and will
heat up to a working tem peratnure much more

ir and fuel pipes

&

ruding inte the furnace chamber is cast
ier than the remnaining portions of the
rizer In order to withstand the relatively
1 teraperatures to which it is subjected.
referably, the vaporizing cone is adjust-
in and out by means oif a small socket
nch, which fits over the squave end of
© cone, or in the screw driver slot. By the
justment of the cone, it is possible to locate
ie samne 0 suit various conditions and pres-
sures of the oil and air. In the preferred
form of the invention, this cone can also be
inged, as shown, so that it can be swung
tin the furnage, in order to thereby permit
a eclear view in the furnace, and, also, to
acilitate starting a cold furnace, as the
ntiré cone will become heated when swung
info the furnsce, 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 fiel an
air to be churned about, gasified and com-
pletely mixed with the incoming air and
burned in this high temperature combustion
chamber, due primarily tc being retained
between the vaporizing cone and the outer
wall of the vaporizing chamber. By reason
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"of combustion therein, the chamber obtains

"5 very high temperature, sufficient to gasify

)

and burn very thick low grade, cheap, heav
and viscous fuels. The apparatus is pref-
erably constructed from nichrome ecast
metal, and can be used in either a horizontal,
verticsl or angular pesition. If will bé ob-
served that combusiion takes place within
the apparatus. instead of . against the back

rulls 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 mades of applying the principles
of the invention, vet it should be understood
that said deseription does not necessarily
messure the invention, except as the latter 12
defined by the following claims.

Vhat 15 claimed is:

1. In mechanism of the class deseribed, the
combination with a fuel and air injector, of
a combustion supporting apparatus com-
prising a casing arranged to be positioned
within sn opening provided in the wall of
a furnses setting. sald -casing being pro=
vided with a vaporizing chamber sitnated fo
receive the fuel stream discharged from said
inixer, a vaporizing element positioned with-
in said chamber and subject to the internal
heat of the furnpace, said element being posi-
tivned so as to intercept the fuel stream pass-
ing into the chamber from said mixer, and
a handie located outside the furnace and
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connected the vaporizing element
moving it.
9. In mechanisip of the class deseribad
fuel and air injector, a combustion suppo
ing apparatus arranged fo he positicned
within a wall of a furnace setting, said
apparatus being provided with an inwardly
flaring vaporizing and combustion chamber,
a substantially conical vaporizing element
arranged to be situated within sald chamber
so as bo inteveept said fuel stream, the outer
surface of said element being roughened to
present surfaces occupying rarying planes,
2 Tn mechsnism of the class described,
the combination with a fuel and air tnjector,
2 combustion supporting apparatus ar-
ranged to be seated within

to

a wall of a far-
nace, said apparatus being formed to include
a longitudinelly disposed chamber capable
of establishing communication between sald
injector and the interior of said furnace, 2
vaporizing element of substantially conieal
form positioned within gaid chamber so as
to intercept the fuel stream discharged from
said .mixer, and said element being formed
to inelude a stepped uneven surface and &

plurality of longitudinally  extending
grocves.

4. In mechanism of the class described, &
fuel injector, a casing arvanged to be posi-
tiomed: within a wall of a furnace setting,
said casing being provided with 2 longitu-
dinally éxtending chamber capable of estab-
lishing communieation betiween said mizer
and the interior of said furnace, the inner
walls of said chamber being formed to pre-
sent o plurality of longitudinally extending
grooves, 4 substantially conical vaporizing
Slement 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 being in-
tercepted by a plurality of jongitudinally
extending grooves.

5. Tn apparatis of the class described, 2
.asing arranged to be positioned within an
opening formed in the wall of o furnacs set-
ting, said casing being of hollow consirue-
tion and provided with an inner wall, seid
wall serving to define 2 vaporizing and com-
Lustion chamber and an air preheating
chamber, intermediate walls connecting the
inner and onter walls of sald pre-heating
chamber, a Tuel injector, an air pipe leading
into said air preheating chamber; and a sec-
ond pipe leading from sa id chamber and ex-
tending (o said fuel mixer.

¢. In mechanism of the class deseribed, in
combination, a fuel injector, said injector in-

w ith

rnsily located fuel ¢
ne sir chamber, 8 casing ar-
s} nositioned within the wall of
farnace sebiing, said cosing being of hollow
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on and Including an noer Wa
nich sorves to define a combustion chamber
and 2n air preheating chamber, sald com-
ten chambor being subjected to the in-
J1 heat of the furnace, a source of aly
into the lower pait of said air pre-
, chamber, and a conduit leading from
top of said air preheating chamber to the
chamber of said injector.
7. In mechanism of the class deseribed, in
combination, n fuel injector, casing ar-
sanoed o be positioned within the wall of
o furnace setiing and Joeated substantially
in aligument with said fael injector, said
casing being formed to include a centrally
disposed wall, the latter serving to define the
centrally disposed longitudinally extending
combustion chamber and a surrounding air
preheating chamber, & sonrcee of alr supply
entering-said air preheating chamber, a con-
duit leading from said air chamber and ex-
tending to saild fuel injector to affect the
preheating of the fuel of the latter prior t¢

¥
its expulsion, and said inner wall be'ﬁx;g Pro-
vided with epeningg permisting of restricted
air flow from sald at charaber into the in-
nor end of said combustion chamber.

8, In apparatus of the class described, 2
casing arranged to be seated within the wall
of 2 funace setting, said ecasing belng
formed to inchude a lengitndinally extend-
ing chamber, the latter acting to establish
communication between a fuel injector situ-
ated exteriorly of the furnace and the inte-
wior of said furnace, a vaporizing element
situated within said comparfment, the wall
of said chamber being roughened o provide
wmeven surfaces capable of recelving a por-
Hon of the fuel ejected from said mixer.

9. Tn mechanism of the class described, a
fuel and air mizer, & combustion support-
ing apparatus arranged to be positioned in &
wall of the furnace setting, said apparabus
being provided Wwith a longitudinally extend-
ing combustion chamber, a substantially
conical vaporizing element arranged to be
gitnated within said chaniber so as to inter-
cept the fuel stream of
plurality of cu wved arms extending
gaid vaporizer to the wall of
anid arms being situated within the interior
of su.il furnace and arranged to deflect a
portion of the purning fnel discharged from
said apparatus toward and in engagement
said vaporizer.
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