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1o all whom it may concérn :

Be it know1 that we, Frep E. Krixg and
Luruer B. Wewmreix, both citizens of the
United States, and ,residents of Youngs-
town, in the county of Mahoning and State
of Ohio, have invented certain new and use-

ful Improvements in Gas-Burners, of which -

the following is a specification.

Our invention relates to the construction
of gas. burners und more particularly gas
burners for steam boiler furnaces employed
in burning blast furnace Zases.

One object of the invention is the provi-
sion of a gas burner of improved construc-
tion having novel means whereby the com-

bustible gases and air are caused to inti- .

mately mix and whereby the mixture of gas

- and-air is uniformly distributed over the
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width of the combustion chamber of the
steam boiler furnace.

" Another object of our invention is to pro-
vide a gas burner having novel means where-
by the combastible gases and air are strati-
fied and caused to enter the gas burner mix-
ing chamber in a series of thin, wide layers
or streams, uniformly distributed over the
width of the furnace combustion chamber.

A further object of the invention is to
provide a gas burner having improved means
whereby the quantity of air supplied to the
burner and mixed with the combustible gases
is regulated and controlled with changes in
the pressure of the gases. C

-Still further objects of our invention con-
sist in the provision of the novel construe-
tions, combinations and arrangements of
parts shown in the drawings, more fully de-
scribed hereinafter, and particularly speci-
fied in the appended claims.

Referring now to the drawings forming
part of this specification, Figure 1 is a sec-
tional side elevation showing the front end
of the combustion chamber of a steam boiler
furnace having a gas burner constructed and
arranged and applied for use therewith in

, accordance with our invention. Fig. 2 is an
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- chamber
“burner.

end elevation of the gas burner shown in
Fig. 1. Fig. 3 is a sectional plan, the sec-
tion being taken on the line ITI—III of Fig.
1, showing details in the constructjon of the
air and
orming part of our improved gas
Fig. 4 1s a sectional end elevation,
the section being taken on the line. IV—IV
of Fig. 8, showing the partitions in the pri-
mary nozzle for delivering the gases and
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~ venlently be employed as

-6 are wide and shallow

1gms passages in the distributing-
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air in stratified layers into the secondary
nozzle of our improved gas burner.

In the accompanying drawings, the nu-
meral 2 designates a vertical gas flue lead-
ing downwardly from a horizontal overhead
gus main (not shown) to the gas inlet 3 of
a gas box 4. A dust
side of the gas box opens into the upper end
of a vertical dust collecting leg 5, the gas
inlet 3 and dust outlet 5* being in vertival
alinement. The hollow dust leg 5 may con-
a support for the
gas box and for part of the weight ¢ the
horizontal overhead gas main located ove
the gas box. A ¢leaning door on the bottom
of the hollow dust leg provides means for
removing aceumulations of dust therefrom.

The gas box 4 which is arranged to ex-
tend lengthwise in front of a steam boiler

furnace has ends overhanging the dust leg

5 and suspended from the lower side or bot-
tom of the gas box at each end thereof is a
gas distributing chamber 6 forming part of
our improved gas burner. The open upper
ends -of the'distributing chambers connect
into the interior of the gas box 4 and a disk
valve 7 is employed to close the opening-into
the distributing chambers and to regulate
and control the flow of gas into each gas
distributing chamber 6. Each’ valve 7 has a
vertical steth 8 which extends upwardly
through a stuffing box and gland on the head
9 closing the opening in the upper face of
the gas hox 4, and the valve stem is pivotally
connected to one end of a counterweighted
swinging lever 10. The lever 10 is pivotally
connected by a link 11 to an ear or lug 12 on
the head 9 and the weighted end of the lever
10 is. pivotally connected to the upper end

- of a depending arm 13 having a grip 14 at

its swinging lower end. Notches 15 in one
edge of the arm 13 coact with a pin in the
bracket 16 on the ends of the gas distribut-
ing chambers 6 to hold the valve 7 in adjust-
ed position.

Fhe suspended gas distribiting chambers
and of relatively
much greater length. . Each chamber 6 is
provided with a series of air tubes 17 which
extend lengthwise across the width of the
distributing chamber. The inlet ends of the
air tubes 17 are circular in cross section and
a slide 18 on one end of the gas chamber 6
has a series of circular holes 18 therein ar-

ranged to register with the inlet openings to-

the air tubes 17. By adjusting the slide 18
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ced by bolts 31 to maintain these

on its ways, the size of the air inlets to the
air tubes 1s lessened so as to regulate the vol-
ume of air entering the gns In rner through
the air tubes 17. The air tubes 17 are flat-
tened at their discharge ends so as to lessen
the height of and materially increase the
width of the air outléts 19 a¢ the discharge
end of these tubes, so that in effect the ol-
lets 19 form what is substantially a single
discharge outlet. thin, vertical partition walls

20 beimg all that separate the outlets one
from another, (see Fig. 3).
The horizontal walls 22, 22, which define

the width of the outlets of the air tubes 17,
and the adjacent wallg 23, 23, of the gas dis-
tributivg chamber 6, form two wide, shal-
low slots 24 through which the 2as enters
the primary nozzle 21 in two thin flat sheets,
one above and one below the intermediaty
thin sheet of air cmerging from the dis-
charge end 19 of the air tubes 17. {See Figs
1 and 3.) Theoutlets 19 discharge into th.
primary nozzle 21 which is fastened in place
between the discharge side of the gas dis-
tributing chamber 6 and the inlet side of the
adjacent secondary nozzle, The central

Stratum of air and top and bottom straty

of gas will become mixed in passing through
the secondary nozzle 25 which, with the pri-
mary nozzle 21, is fastened by bolts 26 to
the outlet side of the gas distributing cham-
ber ¢ (see TMigs. 8 and 4), the partitions 27,
27, preventing mixing of the air and fas
streams within the primary nozzle 21.

The - secondary nozzle 25 projects for-
wardly and its outlet end is in close prox-
imity to the flaring inlet end 28 of the mix-
mg chamber, 28 which is formed intecenl
with the ignition chamber 29 and in which
the stratified gas and air become thoroughly
mixed. The outlet end of the secondary no-
zle 25 and inlet’end of the mixing chamber
28 co-act to form two secondary air inlets
30, 30, through which air is drawn from the
atmosphere into the mixing chamber 28.
The adjacent sides of the secondary nozzle
25 and the mixing chamber 28 are connect-
adjneent,
ends in spaced relation. ’

The ignition chamber 99 is huilt into an

L opening in thd front end of the combustion

o
[

.

chamber 32 of the steam boiler furnace to
swhich our improved hurner is shown applied,
and a refractory lining 33 is provided in the

ignition chambel 29 a5 well as in the re--

fractory lined combustion chamnber 82 of the
boiler furnaee. A removable cover 34 which
is adapted to bes placed in position munually,
is provided tqg entively shut ofl' or close the
inlet opening to the mixing chamber %0 1s to
prevent atr heing drawn into the hoiler finr-
nace by the stack dreaft when any one par-
ticular boiler furnace of hattery of boilers
is not in nse, .

The operation of our improted gas burner

e

.primary nozzle,
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will be readily understood. The blast fur-
nace gases from the gas Lox 4 is caused ‘to
Pass through the primary nozzle 21 at high
speedd and in two thin® fut st reams, and
cises aiv to be injected or drawn through
the air tubes 17 into the nozzle 21 between
the two streams of gas. The central sheet
of air becomes mixed with the inner layers
of the combnstible gases in passing thrawgh
the secowdary nozzle 25 into the mixing
chamber 28, The outer layers or streams of
gas and intermediate layer or stream of
air, in pussing into the mixing chamber 2%
canises air to be drawn into the mixing cha-
ber through the top and bottom openings 30,
30, formed by the inlet end 28* of the mix.
ing chamber and adjacent outlet end of the
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secondary nozele'25 so thuat in entering the

mixing chamber 28 there are two thin flat
streains of gas sandwiched between a centryl
“nd two outside streams of air. The strata,

i and gas entering the mixing chamber
8 wre thoroughly commingled and as the
eimary nozzle is machined the mixture of
gus and air is uniformly distributed over the
entire width of the gas burner in a thin
wi-te stream, and owing to the uniform mix-

v of gas and air entering the mixine
chamber, the amount of excess air reqilireﬁ
is low and results in a high temperature of
combustion, while the thin layers of gas are
so thoronghly mixed with the air as to com-
pletely burn in the combustion chamber of
the boiler furnace.

The advantages of our invention will be
apparent to those skilled in the art. The ap-
paratus is simple, is easily and cheaply con-
structed and will not require frequent and
correspondingly expensive repairs.

Mo({iﬁc:lti(ms in the construction and ar-
rangement of the parts may be made with-
out departing from our invention as defined
in the appended claims.

We. claim :-—

1. In a gas burner, the combination with
a combustion chamber, an ignition chamber
opening into the combustion chamber, and &'
mixing ciumls © opening into the ignition
chamber, of a1 secondary nozzle arranged to
discharge air and combustible gases into said
mixing chamber in thin flat stratified layers,
the adjacent ends of said mixing chamber
and nozzle forming secondary air inlets
opening into the mixing chamber from the
atmosphere and arranged to deliver a.flat
thin stream of air to the mixing champer
above and below the stratified streams of
combustible gases from the secondary noz-
zlg a primary nogzzle opening into said see-
ondary noszle and arranged to deliver a
plurality of thin flat stratified streams of
combustible gases and an intermediate layer
of air into the secondary nozzle,.a gas dis-
tributing chamber for supplying gases to the
a series of air tubes in said
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distributing chamber opening info the aé-

“mosphere and having flattened ends armnged
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to deliver an intermediate layer of air to
the primary nozzle, and a gas box for sup-
plying combustible gases to “said digtributing
chamber.

2. In a gas purner, the combiuution with
a combusmon chamber, an 1gmtmn chamber
opening inte the combustion chamber; and
a mixing chamber opening into the ignition
chamber, of 1 secondary nozzle to discharge
air and combustible gases into said mixing
chamber in thin flat stratified layers, the ad-
jacent ends of said mixing chamber and Hou-
zle forming secondary air inlets opening into
the mixing chamber from the utmos )Jwre
and arranged to deliver a flat thin m‘ream
of air to the mixing chamber above and be-
low the stratified streams of combustible
gases frow the secondary nozzle, a primary
nozzle opening into said ﬂnmnc'{dfv nuzzle
and arranged to deliver a pluraiity of thin
flat streams of combustible gases and au
intermediate laver of air into the secondary
nozzle, a gas dﬁtnbutmﬂ chamber for snp-
plying gases to the primary nozzle, a series
of air tubes in said distributing chumber
opening into the atmosphere and h(nmf*

flattened enffls arranged to deliver an inter
mediate 1 :wer of the air {o the prmx"n

nozzle, a gas hox for supplving combustible
gases to said distributing ehamber, and
means for regulating the supp}* o air and
gases to said distributing chamber.

3. In a gas burner, the combination with
a combnstion chamber, an ignition chamber
opening into ihe combustion chamber, sand a
mixing ohamber opening into fhe i
cham‘m;. of a secondary non}o ar
discharge thin flat qtra’nﬁm
and combustible gases
chamber, the adjacent ends of sajd wizing
chamhber and nozzle forming sceondary air
inlets opening inte the mixing eh: lmin ¢ frem
the atmosphere and ary an«wd to deliver flat
thin streams of air to the mixing chamber
above and below the stratified strewms of
combustible gases from the secondary nosz-
zle, a primary nozgle opeulng inio said sec-
ondary nozzle and arranged to deliver a plu-
rality of thin flat streams of combustible
gases and an intermediate layer of air into
the secondary nozzle, a gas disiributing
chamber for supplying gases te the priranry
nozzle, said distributing chamber having «
series of air tubes opening into the atmos-
phere and having flattened ends arranged
to deliver an intermediate layer of air to the
primary nozzle, a gas box for supplying
combustible gases to said distributing chan
ber, and means for controlling the air sup-
ply to said air tubes.

4. Tn a gas hurner, the combination with
a combustion chamber, an ignition chamber
opening mto the combustion chamber, and

a

s mixing chamber opening into the ignition
chamber, of a secondary nozzle to disch 1arge
thin btr‘atiﬁei ayers of air aud combustible
gases into said iixing chamber, the adja-
(wnt ends of said mixing chamber and noy-
zle forming secondary air inlets opening inta
the mixing chamber from’ the atmosphere
and arvanged to deliver flat thin streams of
alr to the mixing chamber above and below
the stratified lavers of combustible guses
from the secondary nozzle, a primary noz-
zle opening into said secondary nozzle and
arranged to deliver a plurality of thin flat
streams of combuastible gases and an inter-
mediate layer of atr into the secondary noz-
ele, w gas distributing chamber for supply
my gases to the tnzm iy nozzrle, a sericy of
air tubes in said distr ibuting chamber open-
ing mto the atmosphere and having {lat-
tened ends arranged to deliver an inter-
mediate | alr to the primary nozzle,

layer of
s box for supply ing combustible gases to
tributing chamber, and means for

e the supply of gases to said dis-
e f‘Eumﬂw
@ ogas burner, the combination with
stion chimuber, an ignition chamber
nio the combu sl.mn chamber, and a
chismber opering into the ignition
chinn her, of a aw‘u:'uinl‘y nezzle to discharge
thi titied layers of air and combustible
5 it swid ninsing chamber, the adjacent
vnds of sadd miking chamber and nozzle
forming sceondary alr inlets opening into
the wnxing chamber from the atmosphere
wind arrunged 6o deliver thin streams of air
e mixing chawber above and below the
s of cowbustible gases from the
: + nozzle, n primary nozzle opening
ko saiedl secondnry nozzle and arranged to
deliver a plucalifty of thin flat streams of
combmsiible guses and an intermediate Loyer
of nir into the s secondary nowle, a gns dis-
tribug vhamber for supplying gases to
the primary nowzle, a series of sir tubes in
said distributing chamber opening into the
almosphers and having flattened ends ar-
ranged to deliver an intermediate layer of
air to the j‘u‘*maz‘v nozzle, & gas box having
a distributing chamber stpended from each
end thereof, “and means connecting the gas
box with a source of combustible gases.

6. In a gas burner, the combination with
& combustion clizmber, an inwardly flaring
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ignition chenber opening into said- com-
bustion chamber, and a mixing chamber
i m.u 'wm} ignition chamber, of a

s male dise iuugmg air and combusti-
ul. rase® inbo said mixing chamber, the ad-
jueont ends of said mixing chamber and
nozzle forning seeondary air inlets opening
into #aid miving chaumber from the atmos-
re. u distmbuting chamber connected to
the onbranee ond of ﬂw said nozzle and ar-
vanged to deliver the combustible gases in
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a plurality of steatified layers into said
mixing chamber, a series of atr tubes in said
distributing chamber arranged to deliver
air centrly into said uuxing chamber, said
tubes having flaring ends opening into the
distributing chamber and having rear ends
connecting into the atmosphere, means for
supplying combustible gases to the dJistrib-
uting chamber, and =mezanyg for regulating
the air supply to said air tubes,

7. In a gas burner, the combination with
n combustion chamber, an mwardly flaring
ignition chamber opening inte said combus.
tion chamber, and o mixing chamber open-
ing into said ignition chamber, of a burner
nozzle discharging air and combustible gases
into said mixing chamber, the adjucent ends
of said mixing chamber and nozzle forming
secondary air inlets opening into said mix.
ing chamber from the atmosphere, a dis-
tributing chamber connected to the entrance
end of the said nozzle and arranged to de-
liver the combustible guses in a plu ality of
stratified Iayers into suid mixing chamber,
a series of air tubes jin said distributing
chamber arranged to deliver air centrally
into said mixing chamber, said tubes having
flaring ends opening into the distributing
chamber and having rear ends connecting
into the atmosphere, means for controlling
the supply of combustible gases to said dis.
tributing chamber, means for supplying

1,202,736

combustible gases to the distributing cham-
ber, and means for regulating the air supply
to said air tubes. ‘

8. In a gas burner; the combination with
& combustion chamber, an inwardly flaring
ignition chamber opening into said com-
bustion chamber, and a mixing chamber
opening inte sald ignition chamber, of a
burner nozele discharging air and combusti-
ble gasep into said mixing echamber, the ad-
jacent ends of said mixing chamber and
nozzle forming secondary air inlets opening
into said mixing chamber from the atmos.
phere, a distributing chamber connected to
the entrance end of the said nozzle and ar-
ranged to deliver the combustible gages in
a plarality of stratified layers into said mix-
ing chamber, a series of air tubes in gaid
distributing chamber arranged to deliver
air centrally into said mixing chamber, said
tubes having flaring ends opening into the
distributing chamber and having rear ends
connecting into the atmosphere, means for
supplying combustible gases to the distrib-
uting chamber, and means for regulating
the supply of gases and air to the gas
burner. : ‘

In testimony whereof we have hereunto
set our hands.

FRED E. KLING.
LUTHER B. WEIDLEN.
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