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My invention has relation to combustlon appa- -

ratus, with particular reference to gas burmng

equipment, and the primary: obJect in view is to-

devise an improved gaseous fuel burning con-
5 struction for furnaces of:-various types, and.in

which the combustion. operation is carried out .

more economlcally and efficiently and with- a
greater degree of heat transference from the

burner unit to the heat absorbzng surfaces of the

10 burner.

To this end I have dev1sed a novel type o.f ;

burner construction to which the gaseous fuel .is

conducted without premixing of air, and with-
corresponding elimination of “snap back™ action:
or back firing from the" burner, as: well “as in-

[
<1

crease in radiating properties by reason of the
more-luminous character of the ﬂame produced
by the burner.

A further important object of my 1nvent10n is:

2
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to devise a more efficient mixing- of the gas with

the air by an improved arrangement.of the gas.
jet orifices by which the gas is discharged in. the.

path of the air at substantially right angles to
the direction of the air flow past.the orifices, with
the result that a more ideal and effectlve com-
bustible mixture is produced.

" A further improvement lies in the provision of
a novel and greatly improved.type of*combustion
zone around the. flame: orifices, to' the end that
ample space is provided for the expansion of the
combustion gases and all pinching or smotheri ing
of the combustion zone is eliminated, as a result
of which the process of combustion is promoted
in the highest degree for the purpose of main-~
taining as hot temperature conditions in the com-
bustmn zZone -as possible.

This condition is further promoted by an im-
proved arrangement of the refractory block unit
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maintained, both as regards reflection of heat
back into the combustion zone as well as in the
direction of the heat absorption surfaces of the
fire chamber; and in this connection a most im-
portant object of the -invention: is to insure the

highest possible degree of heat'transfer by direct:

radiation, not only by virtue of the liminous
type of combustion flame already referred to, but
also by the elimination of all mterference with
such direct radiation which would be offered by
materials interposed between the’ combustion
zone and the inside surfaces of the fire chamber
and thus insuring the complete exposure of all
heat absorption surfaces thereof to such dxrect
radiation..

whereby more effective heat reflection angles are-

(ClL 158—104)

It is a still further obJect of . the mventmn
to provide a construction .of the character. de-
scribed which will be. especially. adapted for fLr— .
nace. installations of the so-called conversion
type, in which a gas bu1n1ng structure is substi-
tuted for original equipment, and the present im-
proved construction . is designed to" enable the
same to be installed under such conditions with .
the greatest possible convenience and facility by -
ordinary workmen and with -practically no. tools 10
of any descr1pt1on

With the foregoing general obaects in. v1eW, as
well as various minor objects which will appear
in the course of the detailed specification, the
invention- will now be described by reference. to-
the accompanying drawings ﬂlustratmg a. typl—»
cal - furnace - installation equipped with ‘a. gas

5.

- burner construction embodying the various. fea--

tures of improvement, after which those fea-.
tures and combinations deemed to be novel and.
patentable will be duly set forth and cla1med

In the drawings—

Figure 1 is a sectional perspectlve V1ew 111us-.,
trating a portion of a warm air furnace equipped :
with a- gas burner constructlon embodymg the
present invention;

Figure 2 is a vertical longltudmal sect10na1
view, showing the burner structure on a la.rger
scale;

Figure 3 is a horizontal sectional v1ew and ¢
Figures 4 and 5 are transverse sections, repre-- i
senting sections-taken on the lines 3—3, 4-—-4
and 5—5, respectlvely, of Figure 2;

Figure 6 is a detail section ta,ken on the 11ne
6—*6 of Figure 4;

Figure 7 is a plan view of the sectlonal rmg
castings forming the base shell of the burner;

Figure 8 is a plan view of the sectional ring
castings forming the  burner: ring,- one..of - the
sections being-partly broken away;

Figure 9 is a perspective view of the refractory
block sections forming the top of the: burner, the
same being illustrated in separated relation;

Figure 10 .is bottom plan view.of the same in
assembled relation; and :

- Figure 11 is a 'side elevation of the- combina—
tion burner supporting stand and gas supply con=’
nection for uniting the gas ring sections. ‘ -

In the various kinds of gas burner installa~ I
tions commonly met with, whether of the warm-
air, hot water or steam type, gas burner castings
are provided, having orifices for the discharge of
the gas at approximately the bottom of the ﬁre

chamber,

40
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"I‘he prevalhng practice is to premix the gas
with certain proportions of air as the gas travels
through the burner or before it discharges from
the burner orifices; while in some instances, in
addition to this primary air, a certain amount of
secondary air is conducted to the combustion
zone. separately from the prxmary air. In either
case, the combustion process produces the well-
known Bumnsen type of blue flame, burning with
a relatively short flame body,”and ‘the prac-
tically universal practlce is to employ what are
commonly known. as “leaning radiants” of re-
fractory or metallic material for the purpose of
deflecting the burning gases over against the in-
side surfaces of the fire chamber. The advo-

cates of such constructions also claim ‘that this.
radiant material becomes
thereby promotes the transfer of ‘heat from thé
“surfaces of the radiant material to that of the

incandescent and

walls of the fire chamber by the prmmple of
direct radiation. -

Several ‘obstacles to attdining - the- desired
efﬁclency are ‘apparent in‘such constructlons ‘some

‘of - which are 1nherent in the bumer principle

1tse1f for in -all ‘air premvunv types operatmg
on the JnJectlon action of the Ventun tube, any

. -effective premixing action depends upon a careful‘

40
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_mixing: burner designs give’ satlsfactoxy perform-
ance only when  Timited  to- ‘relatlvely narrow‘

observance of very definite and preclse propor-
tions, 1nc1ud1ng a- deﬁmte fixed gas. pressure at

“the mixer nozzle, and properly proportmned ﬂow51
of air and gas to correspond: to ‘that pressure’
 For -any-given set:of valiles for these’ factors, the-

physical dimensions of the proper mixer may be

determined from specific formulae, and's any ma-"

terial variation: from the’ predetemuned ‘Tate ‘of

‘air ‘and gas flow will very appreclably ‘affect the

mixer’s performance A§ ‘s matter of fact, it is
demonstrated in actual practlce that these

ranges ‘of pressure and flow.
Moreover, the presence of a combustfble mix-
ture-in the burner in advarnice of the flame ‘orifices

‘is’’constantly attended by more’ or’less frequent
* “shap backs” or back firing toward the miXer,

The next most serious obstacle to obtamlng the
désired “degrée of efﬁclency in these " types ‘of

‘burher ¢onstructions: is-in  the chardeter and
,posmon or arrangement of the radiant devices~
‘used as’ part of the eqmpment Slnce in ‘these
‘designs the radiants are placed in angular posi-

tfon directly overlylng the combust;lon Zone, t:hey

~ are thus subJected to severe temperature -condi-
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tions, causing those of tefractory materxal to
spall and break off and other types to ‘warp and
break out of shape, with the result tha’t the entlre

radiant ‘assembly is disarranged, ‘often to ‘the:

point ‘of obstructmg the flow of gas from the
burner orifices, so that’ the installation suffers a

marked reduction in- ‘eficienicy “unless properly:

serviced ‘and ‘the deterioration of :the radiant
structure given. the necessary. -attention and re-
pairs.

the . combustion .zone by .the .overlying Tadiant

‘elements, which- results in unburned: gas. being

allowed to escape past the radiants into.zones of

lower temperature where- there is-little likelihood .

of :complete combustion - taking - place. This
crowdlng of the combustuon -space reaches. an
aggravated state Whenever the rate. of the -gas

“flow. is stepped up to meet excessive . heat de-.

mands from thie boiler or heater Another effect

of the use of leaning radiants is. the tendency‘

to bottle up the heat of combustion and ¢oncen-

‘Another "difficulty’ attending’ the use of.
“thé leaning’type of radiants.is the restriction” ‘of

1,997,036

trate it about the gas burner rings and other

castings comprising the burner structure proper;.

such overheating of these parts of the burner in- -

volves excessively severe service conditions, with
rapid deterioration of the parts affected.

As one of the benefits claimed for the use of
the leaning radiants is that these become in-
candescent and promote the transfer of heat by
direct radiation, it is worthy of note that in prac-
tice the ‘combustion ‘conditions in the usual do-
méstic heater, coupled with the. ‘relatively large

5

area of heat absorbing surfaces acting to keep .

‘down the combustion temperatures to a corre-

spondlngly low poxnt result in operating condi-
fions Which do ‘niot favor any very marked degree
of radiant transmission in such installations.
Moreover, it is apparent that the angle of these

‘radiant elerents is such as to restrict the great-
est part of -the heat transfer to that portion of :

the fire chamber lying below the tops of the
radiants, ‘which in itself greatly reduces the heat
transfer ifito the relatively larger area of heat

absorbing surfaces within: the fire chamber above -

this level, and to that extent ‘theréfore the fill

effect of exposing the entire area of the fire bowl -25

surface for such dlrect rad1ant ‘heat absorptlon is
lost.

The present mventxon aims to- provide a con- .
stritction in’which the various difficulties:before’
mentioned are largely overcome, and in the ac--

companymg drawings the improved constriiction
is, as above indicated, illustrated as-installed in
aWarm - air’ furnace ‘of ‘the conventlonal type

comprising the:ash pit chamber 12, and the fire’
powl : I3, from which the usual grates are re=

moved.. It is to be understood howevér: that while
the type. of furriace illustrated is of round: design,

the  improved burner construction is ‘applicable

to- either round; rectangular, or other forms of
fire-boxes; the ‘gas burner orifice structure being

" simply’ ¢hanged: in shape in whatever way .may

be:: necesmry to’ conform to the shape :of the
firebox.

-Extending from the outside of the furnace and
1nto the:ash: pit ‘chamber is:an air box casing 14
through which a controlled supply of air is ‘con-
ducted -to .the burner, and the opening into the
ash pit -otherwise closed, or walled in, in -any
suitable manner as indicated. ‘at. 18 (Figure 1).

Directly beneath the fire bowl 13, the top-of the
inner -end of the air ‘box is provided with ‘an
opening: surrounded by a vertical flange 17 upon
which is mounted the base shell or casting of the
burner,  comprising --a: pair : of -ring - séctions or
castings 8 (see Figures 2 and 7), the lower edge
of ‘which is telescoped into the-flange {71 of the
air .box, the ‘sections of said ring castings com-
bining to form-a bowl extending outwardly and
upwardly from the ‘air box, with which it is also
engaged by external lugs 20 projecting downward
into" engagement. with the" outer face of - said
flange (see Flgure 5): The meeting portions of
the rlng sectxons are also provided with inter-
locking means comprising -an external lug 21 on
each ‘séction pro.)ecting past the meeting edge
of the compa.mon section for seating in a notch
22 in an external lug 23 on said companion. sec-
tion (compare Pigures 3 and 1), in which inter-
locked relation the parts are held by means: of
yoke-shaped clips 24 (Figures 1 and 3).

The upper interior of each ring -section 18 is

formed with & plurality of angle lugs 25 provid-

ing horizontal shoulders 26, in. addition to which
one ring is formed with a stlﬁenmg rib 21 also
providing a similar shoulder 28, these shoulders

40
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acting as supports for -4 pair of hollow gas ring
sections and for spacing the latter: slightly away
from the interior surfaces of the base shell; each
of said gas ring sections having -a hollow rim
portion 30 to which the gas is conducted through
hollow spider arms.31 from a downturned sleeve
32 at the junction of said arms.

One end of each rim portion 30 is also notched

as indicated at 33, for positioning and retaining’

engagement with a lug 46 projecting up from the
stiffening rib 27, and the outer. vertical faces of
the rims: are provided with horizontal or out~

wardly directed and equally spaced gas jet orifices.

. 34, adapted to discharge the gas (which is as yet

unmixed with air) in jets directed substantially
at right angles to the air which flows up verti-

" cally past the outer faces of said rims, or through

20

30

Lo
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40-
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the passages 35 between the gas rim and the base
ring sections (Figure 2). A flow of gas is sup-
plied equally to the gas burner sections through
a fitting ‘31 having a pair of tapered and ma-
chined elbow nipples 38 engaging both the sleeves

32 (providing smooth and gas-tight joints) and:

formed as part of a supporting stand 39 mount-
ed on the floor of the air box (see Figures 2 and
5). This fitting 37 is tapped for connection with

the gas flow line 40 leading out through the-

front end of the air box as shown in Figure 3.

Above the gas ring is mounted & block struc-
ture comprising two front and rear sections 42,
43, of suitable refractory material, with their
meeting faces joined in ship-lap fashion as indi-
cated at 44 (Figures 1 and 2). The outer mar-

gins of the block sections are supported on the
rims 30 of the gas ring sections, and the central

portion of the. block structure projects down-
wardly sufficiently for support upon those parts
of the ring sections which connect with the fitting
31 and stand 39; at the same time the rear block
section 43 is provided with a bottom recess 45
for positioning and retaining engagement with

" the upper end of the lug 46 already referred to,

and the other block section 42 is also provided
with a bottom recess 47 for the tip of the pilot
burner tube 48 forming part of the pilot assembly
hereinafter described.

The lateral faces 50 of the block structure
are of concave curvature, the base of the block

assembly being of .approximately the same diam-
- eter as the gas ring, and said curvature.reced-

ing from the outer rim-edge of the gas ring,

and flaring again to the top of the.block as--

sembly, which is of the same diameter as its base
(as clearly illustrated in Figures 1 and 2).

The gas flow connections and controlling equip-
ment for the burner comprise the following con-
struction assembled with relation to. the outer

end of the air box. The gas supply pipe 40 (Fig-

ure 1) is equipped with a manual control valve
53, pressure regulating device 54, electric flow-
regulating valve 55, and also a variable flow
orifice unit 52 of the type illustrated in my Pat-

ent No. 1,913,149 of June 6, 1933, filed June

22, 1931 for adjusting and setting the rate of gas
flow to the burner. The pilot burner tube 48
is provided with a gas supply tube 51, .connected
with the gas flow line 40, as.at the:pressure
regulator 54, and also with an electric automatic
control ' structure comprising a thermostat de-

“vice 56 having a control connection 58 with
safety cutoff switch 59 which. centrols the op-

eration of the flow regulating valve 55 in.a man-
ner well-known. The pilot assembly. is sup-
ported by the framework. 68 at the front end

of the air box and by an. open hanger structure.

6I.connecting the top and-one of the-side walls

3

of the.air box (see Figure 5), which facilitates

the: location- of the pilot assembly . into. proper-
position, in which the tube 5T and thermostat de-:

vice 56 are located in a recess 62 and befween

.lugs 63 formed on the interior of the bowed por-
tion: .64 of the front base ring or shell: section

18 (Figures 3 and 7).

The. air -flow through the a.lr box 18 is also.

automatically controlled or regulated by the elec-
tric- unit: 55, which is provided with an  auto-
matically actuated arm 65 having a connection

66 with .a. swinging damper plate 61T which is

hinged . at 68 within a frame- 69 at the front
end of the casing-14;

.The damper. opens mward by grav1ty and the
extent; of . its- opening movement: is adjusted. or
regulated by means of -a bolt T0 -adjustably
mounted in the frame 69, as shown in Figure 4,
said bolt extending between a pair of lugs Ti de-
pending from the plate 67, and its inner end or
head: 12 forming an adjustable stop for engag-
ing said lugs and thereby limiting the maximum
opening movement of the damper.

From the foregoing it is apparent that a burn-
er structure is provided.in which all premixing
of the gas with primary- air is eliminated, with

10

20

corresponding elimination of “snap backs” or-

back firing action, as well as dispensing with

the necessity for the precise design required for ¢

any premixing tube as well as making it pos-

sible .to operate over a wide range of. rates of.

gas flow without operating difficulties. Again, a
marked improvement in. efficiency is due to the
mode of mixing the gas and air in the passage
35 where the small jets of gas issuing from the
openings 34 impinge upon the upflowing sheet
of combustion air at angles of substantially 90
degrees. It is apparent that the improved meth-
od-of mixing the gas and air-is much more thor-
ough ‘and efficient, due to its right angle impact,
than in-those conditions where the air and gas
meet at angles approaching a more. nea,rly par-
allel relation.

The design ahd constructlon of the refractory,

block unit also possesses several features of ad-
vantage. In the first place, the concave design
of the outer exposed faces of the block provides
for a greatly increased volume for the combus-

tion zone, and hence correspondingly less restric=.

tion or opposition to-the expansion of ‘the com-
bustion gases, thereby resulting in.much more

complete combustion than is possible with the
leaning or other types of radiant elements-pro-.
Jecting into positions overlying . the -combustion:

40

45

50

55:. .

zone, or even with refractory - blocks having:

straight vertical faces above the burner.

The improved concave design also- promot;es
higher temperature conditions within the area
of greatest combustion: in a manner similar to
the “heat bottling” effect secured by the use

60 -

of “dutch ovens” or refractory arches in-the com-

bustion: chambers: of industrial furnaces. - This
higher temperature range, coupled with the in-
creased volume or size of combustion space made
available, makes for a very marked increase in
the efficiency of the complete combustion process.

It will also be apparent that the concave curva-.

ture of the refractory block assembly also has

the effect of imparting a pronounced: outward

direction of flow to the combustion gases as:they

pass. the upper edge of block, without the neces-:

sity - of - producing this. deflecting action by a
crowding of the gases over against the fire. bowl

surface by masses of inclined radiant:material.:

65
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This ‘advantage ‘of ‘a :control -of the contbustion -
gas-movernent is ‘also secured without sacrificing -

the benefit of ample combustion space within the

combustion zoiie; and thére is also.a marked ad-:

vantage 'in ‘this. construction in that it permits

the :use: of ‘one. certain. size of refractory ‘block.

assembly for. different fire ‘bowl:diameters, ‘as it
is evident that even with larger :sizes *of fire
chambers no.difficulty 'is experienced in ‘securitig

the ‘proper ‘deflection -of ‘the :combustion gases:

in.the direction of the mterlor surfaces of the
fire bowl.
‘Since the prmcxple of the use of leamng baf—

fles:or radiant elements requires -an ‘assembly. :of
such -elements of diametrical proportions almost:

equaling. thediametet -of 'the fire bowl (in order

toheat the radiant 'structure to any-appreciable.
it . is .apparent ~that

degiee :0f - incandescence),
one:of the essential conditions :necessary for any

efficient propagation of heat transfer by direct.

radiation-ds lost, since such-direct radiating ac-

tion must ‘occur in straight line :paths ema,nat-.

ing from the source ’of radiation.:

Obviously, in'the case:0f the leamng or ‘over-:

lying ‘baffle types cf ‘designs, the ‘burning. flame

body. -itself is-entirely -shut off from 'direct line.

radiant transmission. to .any' peint .of ‘the:fire
bowl ‘surface ‘beyond :the -outer limits or tops.of
the radiant elements.

increased: :degree .6f ‘heat transfer - activity by

direct .radiation .irom::the flame ‘body to prac-:

tically the .ertire surface of -the :fire" chamber,
due: to the opening up of the:combustion zone

by the :removal of all overlying portions. of -the.

radiants or refractory ‘assembly. - The ‘operation

of :this principle.of direct radiation.is fiirther ‘en-:

hanced in-the.improved construction by the fact

"~ that the -combustion flame is purposely made of
a brilliantly luminous character; by the eliming-

tion.of :all premixing of the:gas with primary air;
as-it is ‘well known that the blue or -Bunsen type
of-flame possesses nowhere . near the:heat radiat-
ing power of flames hawmQr brllhantly luxmnous
properties.

In the interest: cf convenience, and exx;)editmﬂr

the installation’ operation; the improved burner’

structure is so arranged-asto facilitate its instal-
lation in ‘the'usual small type of domestic heating

- unit cor boiler, -where working:-space: is s0- re-.
stricted -as “to prohibit -almost ‘altogether the use:
the :design.-enables the,
main air: bnx and base.te be:assembled through:
the - ash pit.‘door:cpening, and ‘the - remaining
parts comprising thebase:shell, gas-tings‘andre-:
fractory block: structure -made -in half sections.
adapted to-ke ezsily passed through:the fire door:

of :tools...;“Accordingly,

opening ‘snd. assembled-in - place :as “illustrated.

The -varicus guides, Jugs .and fittings insure ‘the:

assembly being ‘made in-only one: correct manner
and without the use of ‘tools ‘for -the purpose,
thus~simplifying  the ‘installation to the:greatest
possible extent and: makmg the same practlcally

' fool proof.. :
~It-will thus be seen that a very: practical and
comparatively simple burner :gpparatus ‘of . very.
superior efficiency has ‘been devised for carrying.

out the various objects of the-invention asherein

setforth, and while ‘4 typical -artangement and:
construction have been:shown and described for -
illustrating . one - proposed :embodiment. of :the
‘several improvements, I.-desire to be-understood

as expressly reserving -the right to.make ‘what-
gver..changes or..modifications . may fairly  fall
within the scope of the:appended claims, :

By the present improved.
design, ‘however, there is made possible a vastly:

1,007,086

- Maving ‘described my invention, what T claim-
to be: new and. demre to secure by Letters Pat-,

ent is:

‘1, A ga.s burner equipment comprismg a burn-:
er ‘casting -having -a  plurality. ‘'of .outwatrdly’ di--

rected- gas jet orifices, means “forconducting a

flow of gas unmixed. with primary. air for ‘dis-.

charge ‘outwardly ' through :said orifices, ‘meahs

for. .conducting & ‘flow::of air exteriorly:to said:

orifices. for ‘mixing. ‘with  thie gas emitted there-
from; and means providing an-annular combus-

. tion zone ‘directly above said orifices having un-

restricted space:-for-‘diréct heat radiation from
the combustion flames in all directions upward-
1y ‘and outwardly ‘from said zone. ~ -

=2, A gas burner equipment; ‘comprising a burn-

er-casting “having ‘a plurahty ‘of outwardly :di=
rected. gas jet: ‘orifices, ‘means for conducting a
flow :of gas unmixed ‘with primary air -for dis-

charge :outwardly ‘through ‘said orifices; ‘means-
for ‘conducting ia flow: of gir exteriorly to sald-

orifices for mixing: with the gas emitted there-

-from, @and -a block structure of refractory mate-
rial of ‘a horizontal:diameter approxxmating that'

of the ‘burner casting’: and ‘overlying - the ‘same,

said block strueture having' concave lateral- faces-

forming ‘the mner boundary of the combustlon

the ' .combustiongases whi le permitting - dxrect

heat radiation from the combistion flames free<

10,

30

ly:inall directions- upwardly and’ outwardly fromlﬂ

sald comblistion: Zone.

. Gas “burning - eqmpment for furnace ﬂre'
chambers ‘comprisitig ‘s ‘burner -’base -housing.

member, -4 burner ‘drifice- unit ‘and refractory

block:‘structure :adapted to ‘be assembled in su=

perposed-relation: within “the ‘fire ‘¢hamber;- said

housing ‘member having interior spaced shoul-:

351'

ders supporting: the outer ‘margins of ‘the orifice

unit -in -slightly . ‘spaced ‘relation ‘to the  interior

surface of said Hiousing ‘member; and mearns- pro--

viding ‘a ‘combination -central - support ‘and gas
supply ‘connection ‘for-said ‘orifice unit.:

4. Gas burning -equipment “for ‘furnace fire’

chambers, 'comprisinig & ‘séctional burner: orifice
unit adapted to be assembleéd within the fire

chamber, and:a combination supporting stand-

ard ‘and- gas supply fitting -comprising: a floor
pedestal portion formed integrally with -a. gas
stipply . elbow “having - spaced -vertical nipples for
engaging .and supporting both: sections. of said
orifice-unit in matched. assembled relation.

40

50

~0,'Géas “burning ‘equipment . for furnace fire

chambers; comprising & burner base member,; a
burner- orifice unit, and a refractory block struc-
ture :all:constiructed 'inhalf sections insertable
through the ‘bottom:opening of the fire chamber
for assembly iin:superposed relation therein, and

a ‘pilot-structure ‘adapted to-be mounted in op-=-
erative relation. to said orifice unit, and engaging:

means. formed as.&:part of - said base member
for positionirig and- retaining said: pllot stx‘ucture
in -said: operative relation.

6. ‘Gas “burning - équipment for furnace 'ﬁre'

chambers, ‘comprising ‘a burner.base 'member, a
burner ‘orifice unit, and. a refractory block struc-
ture  all:constructed in half sections. insertable
through the ‘bottom opening. of the fire chamber

for assembly:in superposed relation therein, one
of . said refrdctory block sections :having "a. pilot-

tube recess-and a pilot stracture ineluding ‘a pilot

flame-tube projecting, within said recess, the other:

refractory: block section: and. corresponding ‘base

member section having-interengaging ‘portions for -
ppsitioning ‘and: holding  the said base:member.

55
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and block structure in a predetermined assembled
relation.

7. A gas burner construction comprising a base

shell casting, and a gas burner member enclosed
by said base casting and provided with laterally
directed gas jet orifices, said base casting having
interior shoulders supporting said burner mem-
ker in spaced relation to the inner surface of the
base casting to provide a passage for the upflow
of air vertically past said orifices.
- 8. A gas burner construction comprising a base
shell casting, a gas burner member enclosed by
said base casting and provided with laterally
directed gas jet orifices, said base casting having
interior shoulders supporting said burner member
in spaced relation to the inner surface of the base
casting to provide a passage for the upflow of
air vertically past said orifices, and a refractory
block structure mounted over said burner mem-
ber and extending in position to provide ample
combustion space while permitting direct radiant
heat transmission in all directions both upwardly
and outwardly therefrom.

9. A gas burner construction comprising a base
shell casting, a gas burner member enclosed by
said base casting and provided with laterally
directed gas jet orifices, said base casting having
interior shoulders supporting said burner mems-
ber in spaced relation to the inner surface of the
base casting to provide a passage for the upflow
of air vertically past said orifices, and a refractory
block structure mounted over said burner member
and provided with concave lateral faces providing
an ample combustion zone space and leaving un-
chstructed the vertical upward and outward paths

for direct radiant heat transmission above said

combustion zone.
10. Gas burning equipment comprising an air
box for furnace ash pit chambers, said box hav-

ing a top opening at its inner end, a burner base

shell casting fitting over said opening, a burner
crifice unit enclosed by said base casting in spaced
relation to the inner surface thereof and pro-
vided with outwardly directed orifices for dis-
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charging the gas in jets at right angles tb_the air
flowing between said burner unit and base cast-
ing, and a refractory block. structure mounted

over said burner unit and formed -with concave

lateral faces providing an ample combustion zone

space above the burner unit and leaving unob-.

structed the vertical upward and outward paths
for direct radiant heat transmission above said
combustion zone.

11. Gas burning equipment comprising‘an‘airr

o
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box for furnace ash pit chambers, said box having -

a top opening at its inner end, a burner base
shell casting fitting over said opening, a burner
orifice unit enclosed by said base casting in spaced
relation thereto and provided with outwardly di-
rected gas orifices, & laterally concave faced re-
fractory block structure mounted over said burner

15

unit and formed with a pilot tube recess opening - .
into the combustion space above the burner unit, -

a pilot structure including a pilot tube adapted
to be projected above the burner unit into said
recess, and an open-sided hanger device within
the air box adapted for positioning and support-
ing the pilot structure with said tube in opera-
tive position. o : :

12. Gas burning equipment for furnace fire
chambers, comprising a sectional- burner orifice
unit adapted to be assembled within the fire
chamber, and a combination supporting standard
and gas supply fitting having vertically spaced
nipples for connecting with and holding both
sections of the orifice unit in matched and assem-~

bled relation, and a refractory block structure -
‘having its base seated upon those portions of the

burner sections which connect with said nipples.

13. A fluid fuel burner comprising a pipe elbow
with two separate pipes forming one arm of the
elbow, a base connected to and supporting said

20

elhow with the double pipe arm extending up- .

wardly, a pair of burner sections abutting edge
to edge and each removably mounted upon one
of the pipe branches of the said elbow, and means
for supplying fuel to the other arm of said elbow,
HARRY A. ATWATER.
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