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This invention, relates to improvements' in 
Submersible: burners and has more particular: 
reference to the type that, are supplied with an 
inflammatory. gaseous mixture, and that... upon 
ignition thereof the resultant hot, gasess issue. 
below the surface of the liquid. 
The present invention finds particular appli. 

cation in the heating and agitation of, the acid: 
baths employed for the pickling of iron and steel. 
and in other applications of a like nature. 

- The object of the present invention is to pre 
went incrustation and obstruction of the orifices. 
from which the heating. and agitating: gases, enter 
the bath, and to prevent the lowering of the level 
of the bath which would otherwise take-place. due 
to evaporation of the liquid. 

It has been ascertained that if a. suitabie 
amount of water is supplied by an inlet to the 
combustion chamber, so that it admixes with the 
inflamed gases or in the fiame:path of the gas 
that the generation of steam in the chamber 
ensues and the issue of Such steam at the mouth 
of the burner orifice or orifices is sufficient,...in its 
action to prevent concentration at said orifices of 
crystalline or other matter, which otherwise. 
forms and in the case of steel pickling. baths: 
mainly consists of ferrous. Sulphate, either anhy 
drous or containing only a small proportion of 
Water of Crystallisation, and it also compensates. 
for evaporation of water from the bath. 
According to a preferred form of the inven 

tion a burner of the type generally conforming 
to that Set forth above is mounted in the main. 
pickling tank or alternatively accessibly mounted 
in an independent tank. So as to provide better 
acceSS for the burner head and valves, whilst its 
Combustion chamber is led into the interior of 
the tank. In either type an extension of the said 
Combustion chamber is arranged to issue from 
its tank housing and enter in a horizontal direc 
tion in or about the floor level of the acid pick 
ling bath, there being circulation of said liquor 
between the main pickling tanks and the inde 
pendent tank. 

In order to keep clean the exit orifices; of the 
gaSeS means are provided for the generation of 
steam within the combustion: chamber of the 
burner and conveniently this is accomplished by 
introducing through a suitably disposed conduit 
a small stream of water which is vapourised 
by the inflammation of the gases within the 
chamber. 
The invention is not necessarily "restricted to 

the case in which the combustion chamber is: 
housed in a separate tank, communicating with 
the pickling tank by two ports as already de 
Scribed. The burner may equally well be placed 
at one end or corner of the bath with a per 
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The invention consists in a submersible burner. 
more particularly for use in iron pickling-tanks. 
wherein access to said burner is: provided above 
the liquor level of said tank and the combustion: 
chamber extends into and is submerged. Within, 
the body of the liquor. heated and whereins an 
independent supply of water is admitted to...said. 
combustion chamber in advance of gas.or flame 
issue orifices thereof. - 
The invention further comprises placing. Said. 

burner. in an independent but communicating 
tank adjacent said main pickling tank whereby 
an extension of the combustion chamber enters. 
and extends into said pickling tank with con 
duits between said independent tank and pick 
ling tank for thernoSyphon or forced flow of 
liquid from one tank to the other. 
In order that the invention shall be more fully 

understood reference is made to the accompany 
ing drawings wherein: . . . . 

Fig. 1 represents in part sectional, elevation, 
the burner mounted in an acid pickling tank, 

Fig. 2 is a part sectional elevation showing the 
burner mounted in an independent adjacent 
tank but communicating therewith for fluid cir 
culation, 

Fig. 3 is a plan view of Figure 2. - 
Referring to the drawings and to Fig. 1 - the 

iron picking tank is of normal construction, 
30 and above, the level of the pickling liquor 2 is a supporting structure 3-carrying the head plate-4 

of the submersed burner combustion chamber 5: 
The burner combustion chamber 5 is supplied 
with a combustible mixture through pipe or pipes 
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forated pipe extending centrally along the bot- . 
tom of the bath or otherwise, as desired. 60 

6 and electrical ignition of the mixture is effected 
by sparking plug-7. The gases from the burner 
combustion chamber 5 pass to an extension of 
chamber 5 comprising a tube 8 which is sup 
ported upon the base 9 of the pickling tanki, 
and a pipe 8-running centrally along the bot 
tom of the tank, said pipe to being perforated at 

permitting the hot gases of combustion and 
steam from the added water to enter the body 
of liquor. Water is introduced through conduit. 
2 and is converted into steam and passes away.' 
with the gaseous products of combustion to the 
liquid treated. In operation the supply of water: 
to the burner has a threefold effect, Since itS.-ad 
mission to the combustion chamber 5 inhibits or. 
prevents, the growth of crystals (in this case fer-. 
rous sulphate) around the issue. Orifices ... by , 
saturation of the products, of combustion with: 
Water vapor and equally can be adjusted in... a . 
manner to equal substantially the rate of evapoat 
ration of water from the liquid pickle and there-- 
by maintain the level of liquid pickle in the tank 
f by compensating. for the losses due to evapo-. 
ration. The forceful issue of the hot gases pro 
vides excellent agitation of the liquid. 
The materials employed for construction of the 
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Said burner and its components are acid resisting 
and for those parts not subjected to intense 
heat, such as the water feed pipe, may be of metal 
coated with ebonite or like hard vulcanised rub 
ber compound. 
In Figs. 2 and 3 an alternative method is shown 

for mounting the submersible burner. In this 
form an independent tank 4 is provided im 
mediately adjacent the main iron pickling tank 
f' said tank f4 being provided with communicat 
ing passages 5 and 6 respectively in the form 
of conduits between the two tanks, the liquid 
level 2' in both remaining thereby the same. 
The burner combustion chamber 5 is in like 
manner to the form shown in Fig. 1 provided 
with a tube 8', which latter passes through the 
conduit 6 into the tank f', and is supported on 
the base 9 of the tank l'. Water is admitted 
to the hot gases by pipe 2'. In this form of 
the invention the hot liquor in operation cir 
culates between the two tanks as indicated by the 
arOWS. 

claim: 
1. The method of heating pickle liquors, which 

comprises burning a combustible mixture, mix 
ing water with the combusted gases to generate 
a water vapor content in Said gases, and dis 
charging the combusted gases and their water 
vapor content into a body of the liquors below 
the upper Surface thereof, and passing the gases 
and vapors through the liquors to compensate 
for the Water evaporated from said liquors and 
prevent incrustation in the Zone of discharge of 
the combusted gases. 

2. The method of heating and agitating an acid 
bath of pickle liquor containing crystallizable 
matter and for maintaining the level of liquor in 
the bath, comprising burning a combustible gase 
Ous mixture to form a stream of combusted gases, 
mixing Water With the stream of combusted gases, 
heating the water thereby and generating steam, 
and passing the combusted gases admixed with 
steam through the bath of liquor below the 
upper surface thereof in the form of numerous 
Small streams to heat and agitate said liquor, 
said water being introduced to the stream of com 
busted gases at a rate substantially equal to the 
rate of evaporation of water from the heated 
bath to compensate for such evaporation and to 
prevent concentration of crystalline matter in 
the zones of said Small streams. 

3. A submersible burner for heating iron and 
steel pickling liquors, comprising in combination, 
a combustion chamber arranged to depend into 
a body of pickling liquor, means on the upper 
end of said combustion chamber for Supplying a 
mixture of combustible gases thereto, means ex 
tending within said combustion chamber for 
igniting said combustible gases, an extension tube 
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4. 
liquor between them, and wherein said combus 
tion chamber depends in liquor in said auxiliary 
tank, Said combustible gas supply means and 
igniting means are mounted on said auxiliary 
tank, and Said extension tube is in the lower 
portion of Said main tank. 

5. Apparatus for heating a bath of pickle liquor, 
comprising a pickle liquor tank, a burner having 
a combustion chamber, means for supplying a 
combustible gaseous mixture to the burner for 
ignition to produce combusted gases, means for 
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connected to the lower end of said combustion 
chamber to receive combusted gases therefrom 
and arranged to extend in the lower portion of 
said body of liquor, Said extension tube being 
formed with a plurality of outlet orifices, and a 
conduit connected with said extension tube in 
advance of said outlet orifices for delivering a 
Supply of Water to said tube for heating by the 
combusted gases and generating steam for dis 
charge with said gases through said orifices. 

4. A submersible burner according to claim 3, 
including main and auxiliary tanks intercom 
municating for circulation of said body of pickling 

Supporting the burner in a submerged position 
relatively to the level of liquor in the tank, an 
extension of the burner combustion chamber 
Connected thereto and disposed in the tank below 
the level of liquor therein and having orifices for 
discharging combusted gases from the burner 
combustion chamber and the extension of said 
combustion chamber, and means connected to 
Said extension of the combustion chamber and 
closely adjacent thereto in heat exchanging rela 
tion and in advance of said orifices for intro 
ducing water to the combusted gases from the 
combustion chamber and thereby generate steam 
for admixture with the combusted gases and 
discharge with the combusted gases from said 
Orifices. 

6. Apparatus for heating and agitating iron 
and Steel pickle liquors, comprising a tank to 
contain a bath of pickle liquor, a burner having 
a combustion chamber, means for supplying a 
combustible gaseous mixture to the burner for 
ignition to produce hot combusted gases, means 
for supporting the burner in a submerged posi 
tion relatively to the level of liquor in the bath, 
an extension connected to the combustion cham 
ber of the burner to receive combusted gases 
therefrom and disposed in the lower portion of 
the tank below the level of liquor therein and 
having Orifices distributed along its length for 
discharge of the combusted gases into the bath 
of liquor, and means connected to the combus 
tion chamber extension closely adjacent to the 
burner and in advance of the orifices for intro 
ducing water to the combusted gases to generate 
Steam for admixture with the combusted gases 
and for discharge of the steam and combusted 
gases through said orifices. 
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