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UNITED STATES PATENT OFFICE. 
FRED E KLING AND LUTHER. B. WEIDLEIN, OF YouNGSTOWN, OO. 

GAS-BURNER. ' 

1,202,236. Specification of Letters Patent. Patented Oct. 24, 1916. 
Application filed June 19, 1916. Serial No. 104,540. 

70 all whom it may concern; 
Be it known that we, FrED E. KLING and 

LUTHER B. WEIDLEIN, 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 and more particularly gas 
burners for steam boiler furnaces employed 
in burning blast furnace gases. 
One object of the invention is the provi 

sion of a gas burner of improved construc 
tion having novel means whereby the con 
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 chanaber 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. 
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Still further objects of our invention con 
sist in the provision of the novel construc 
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 forning 
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 
end elevation of the 
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gas burner shown in 
Fig. 1. Fig. 3 is a sectional plan, the sec 
tion being taken on the line III-III of Fig. 
1, showing details in the construction of the air and 
chamber forming part of our improved gas 
burner. Fig. 4 is a sectional end elevation, 
the section being taken on the line.IV-IV of Fig. 3, showing the partitions in the pri 
mary nozzle for delivering the gases and 

as passages in the distributing 

air in stratified layers into the secondary 
nozzle of our improved gas burner. 
In the accompanying drawings, the nu 

neral 2 designates a vertical gas flue lead 
ing downwardly from a horizontal overhead 
gas main (not shown) to the gas inlet 3 of 
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a gas box 4. A dust outlet 5 on the lower . . 
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 vertical 
alinement. The hollow dust leg 5 may con 
veniently be employed as a support for the 
gas box and for part of the weight the 
horizontal overhead gas main located ove the gas box. A gleaning door on the buttom 
of the hollow dist leg provides means for 
removing accumulations 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 steh 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. 
The suspended gas distribiting chambers 

6 are wide and shallow 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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on its ways, the size of the air inlets to the air tubes is lessened so as to regulate the vol. 
ume of air entering the gas burner 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 outlets 19 at the discharge 
end of these tubes, so that in effect the out 
lets 19 form what is substantially a single 
discharge outlet, thin, vertical partition walls 
20 being 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 walls 23, 23, of the gas dis 
tributiug chamber 6, form two wide, shal 
low slots 24 through which the gas enters 
the primary nozzle 21 in two thin flat sheets, 
one above and one below the intermediate 
thin sheet of air emerging from the dis 
charge end 19 of the air tubes 17. (See Fig. 
1 and 3.) The routlets 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 sile of the 
adjacent secondary nozzle. The central 
stratum of air and top and botton stratt 
f 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 chain 
ber 6 (see Figs. 3 and 4), the partitions 27, 
27, preventing mixing of the air and gas 
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 
ing, chamber 28 which is formed integril 
with the ignition chamber 29 and in which 
the stratified gas and air become thoroughly 
mixed. The outlet end of the secondary noz 
zle 25 ind 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 challer 28 are connect ) 

ed by bolts 31 to maintain these adjacent ends in spaced relation. 
"The ignitio chamber 29 is tilt into an 

opening in the front end of the combustion 
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chamber 32 of the steam boiler furnace to 
which our improved burner is shown applied, 
and a refractory iting 33 is 'ovided in the 
ignition cliniei. 29 as well as in the re-- 
fractory line it collistion claiber 32 of the 
toiler firi: 't. .\ 1'et() valle cover 34 which 
is a lapted to lie laced in position intinually, 
is provide to entirely shut aft or close the 
inlet 'ting to the nixing chamber so as to 
revent air leing drawn into the looiler fir 

lace by the stack draft when any one par 
ticular l'oiler frnace of a lattery of boilers 
is not in rise. 
The operatio of otir improved gas burner 
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will be readily understood. The last fur 
lace gases from the gas box. 4 is caused to 
pass through the primary nozzle 21 at high 
speed and in two thin flat streams, and 
causes air 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 eccines mixed with the inner layers 
of the combustible gases in passing through 
the sectilitary nozzle 25 into the mixing 
chamber 2. The outer layers or streams of 
gas all interinetiate laser or stream of 
air, it passing into the mixing chamber 28 
(atists air to be drawn into the Inixing chain her through the top and botton openings 30, 
30, formed by the inlet end 2S. of the mix 
ing chamber and adjacent outlet end of the 
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secondary nozzle 25 so that in entering the 
mixing chaniiler 28 there are two this flat 
streams of gas sandwiched between a central 
ind two outside streams of air. The strata. 

and gas entering the mixing chamber 
8 it 'e thoroughly commingled and as the 
rimary nozzle is machined the mixture of 

gas and air is uniformly distributed over the 
s:ntire width of the gas burner in a thin 
wile stream, and owing to the uniform mix 
" ; of gas and air entering the mixing 
chamber, the amount of excess air require 
is low and results in a high temperature of 
combustion, while the thin layers of gas are 
so thoro ghly 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. 
NEE in the construction and ar 

rangement of the parts may be made with 
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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 is to the combustion chamber, and a 
mixing citium, it opening into the ignition 
chamber, of a secondary nozzle arranged to 
discharge air and combustible gases into said 
mixing cilamber 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 chamber 
above and below the stratified streams of 
combustible gases from the secondary, noz zie a primary nozzle opening into said sec 
ondary nozzle 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 
primary nozzle, a series of air tubes in said 
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distributing chamber opening into the at 
mosphere and having flattened ends arranged 
to deliver an intermediate layer of air to 
the primary nozzle, and a gas hox for sup 
plying combustible gases to said distributing 
chamber. 

2. In a gas purner, the combination with 
a combustion chaniber, an ignition chamber 
opening into the combustion chamber, and 
a mixing chamber opening into the ignition 
chamber, of a 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 foz 
zle forming secondary air intets of sening into 
the mixing channer from the satiosphere 
and arranged to deliver a flat thin streal 
of air to the mixing chamber above and ie 
low the stratified streams of combustible 
gases from the secondary nozzle, a rinary 
nozzle opening into said secondary lozze 
and arranged to deliver a plurailty of thin 
flat streams of combustible gases and a 
intermediate layer of air into the secondary 
nozzle, a gas distributing chamber or ; ; )- 
plying gases to ti he primary nozzie, a series 
of air tubes in said distributing chamber 
opening into the atmosphere and having 
flattened ends arranged to deliver an iter 
mediate layer of the air to the primary 
nozzle, a gas hox for supplying cominstible 
gases to said distribating chain he', 
means for regulating the supply if air 
gases to said distributing chamber. 

3. In a gas hurner, the combinatiri with 
a combustion chamber, an ignitial chaniel 
opelling into the combustion chamber, and a 
mixing chamber opening into it: ignitio: 
chamber, of a secondary nozzie arre gred to 
discharge thin flat stratifie? a sers of air 
and combustihle gases into said fixing 
chamber, the adjacent ends of silic ixing 
chamber and n}zzle forming serindary air 
inlets opening into the mixing chiraber frin 
the atmosphere and arranged to deliver flat 
thin streams of air to the mixing chamber 
above and below the stratified stre: iris of 
combustible gases from the secondary now 
zie, a primary nozzle opening is is, said sec 
ondary nozzle and arranged to deliver a jiu 
rality of thin flat streams of contistible 
gases and an intermediate layer ?f air into 
the secondary nozzle, a gas distribiiting 
chamber for supplying gases to the irira-ary 
nozzle, said distributing chamber having a 
series of air tubes opening into the tints 
phere and having flattened ends arranged 
to deliver an intermediate layer of air to the 
primary nozzle, a gas box for supying 
combustible gases to said distributing chai 
ber. and means for controlling the air stan 
ply to said air tubes. 

4. In a gas burner, the combination with 
a combustion chamber, an ignition chainher 
opening into the combustion chamber, and 
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a mixing chamber opening into the ignition 
chamber, of a secondary nozzle to discharge 
thin stratified layers of air and combustible 
gases into said lixing chamber, the adja 
cent ends of said mixing chamber and noy 
zie forming secondary air inlets opening into 
the mixing chamber from the atmosphere 
aliki arranged to deliver flat thin streams (f 
air to the mixing chamber above and below 
the stratified layers of colnbustible grases 
fi'on the Seconday nozzle, a primary noz 
Zie opening into said secondary nozzie and 
arranged to deliver it plurality of thin flat 
streams of combstible gases and an inter 
me?ti: it layer of air into the secondary noz 
alie, a gas distril). Eig chamber for Sully 
ing gases to the primary nozzle, a series of 
air tubes in said tistributing chaube' open 
ing in to the atrosphere and having flat 
icle sends arranged to deliver an inter 

e i ayer of air to the primary nozzle, 
3 box for stilying combustible gases to 
listributing chamber, and nea as for 
lig tie Slipily of gases to said dis 

la re!'. 

ei chi sasher, an ignition chairlier 
{i} is: into the clini listion chamber, and a 
it ixing ch: univer tel; if g into the ignition 
chial her. (If a sei' (iary Itzzle to discharge 

it stratiite ayel's of air and combustible 
s it said it is it g chamber, the aljacent 

{ i saic ixing ghataber and nozzle is 

f irri, st"coid:liy air iniets operling into 
tie ixing chat her from the atmosphere 
at ari'an:red to deliver thin streams of air 
if the Ji Xiig chair be above and below the 

i : vs. 's of combustible gases from the 
id: ' ). O. Ze, primary nozzie Opeling 

is te: sail secoiliary nozzle and arranged to 
fieliver a pirality of thin flat streans of 
cona histible grises and an intermediate i:yer 
of air into the secondary nozzle, a gas dis. 
trii: , ; ; ; ; bei for supplying gast's toy 
the primary nozzle, a series of air tubes in 
said distributing chamber opening into the 
atmosphere and having flattened ends ar 
ranged to deliver an intermediate layer of 
air" to the firinary nozzle, a gas box having 
a distributing chamber suspended from each 
ens thereof, and means connecting the gas 
box with a source of combustible gases. 

i. in a gas lirner, the cohnbination with 
it initistion climber, an inwardly flaring 
igiliticit ('a lite' opening into said com 
ii Istion chaire', and a mixing chamber 

into said ignition chamher, of a 
r Zzie discharging air and combusti 

f: it's it? saic mixing chamber, the ad 
t eids of said mixing chamber and 
Frning seendary air inlets opening 

; it mixing chamber from the atmos 
a listributing chamber connected to 

ant: it's end of the said nozzle and ar 
ra, get to deliver the combustible gases in 
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a plurality of stratified layers into said 
nixing chamber, a series of air tubes in said 
distributing chamber arranged to deliver 
air centrally into said uixing chamber, said 
tubes laying flaring ends opening into the 
distributing chamber and having rear ends 
connecting into the atmosphere, means for 
supplying combustible gases to the distrib 
lating chamber, and Ali Ras for regulating 
the air supply to said air tubes. 

7. In a gas burner, the combination with 
a combustion chamber, an unwardly flaring 
ignition chamber oleiling into said combus 
tion chamber, and a mixing chamber open 
ing into said ignition chamber, of a burner 
nozzle disclarging air and combustible gases 
into said ixing chamber, the adjacent ends 
of Said laixing 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 sail nozzle and ari'anged to de 
liver the conibustille gases in a plurality of 
stratified layers into said mixing chamber. 
a series of air tubes in said distributing 
chamber arranged to deliver air centrally 
into said mixing clhamber, said tubes having 
flaring ends opening it to the distributing 
chamber and having rear elids connecting 
into the atmosphere, means for controlling 
the supply of combustible gases to said dis 
tributing chamber, means for supplying 
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combustible gases to the distributing cham 
ber, and means for regulating the air supply 
to said air tubes. 

S. In a gas burner; the combination with 
a combustion chamber, an inwardly flaring 
ignition chamber opening into said com 
bustion chamber, and a mixing chamber 
opening into said ignition chamber, of a 
burner Iozzle discharging air and combusti 
ple gases into said mixing chamber, the ad. 
iacent 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 gases in 
a plurality of stratified layers into said mix 
ing chamber, a series of air tubes in 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 
supplying combustible gases to the distrib 
uting chamber, and means for regulating 
the supply of gases and air to the gas 
burner. se 

In testimony whereof we have hereunto 
set our hands. 

FRED E. KLING. 
LUTHER B, WEDLEN. 
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