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. Apphca,tlon ﬁled December 10, 1893 Serial No 698 889

To ail whom it may concern: |
Beit knownthatl, ROBERT LUDWIG MOND

a citizen of Enﬂ'land residing at No. 20 Ave-

nue road, Reﬂ'ents Pa;rk London ‘England,

‘have mvented a certain new and nseful Im-

proved Method of Heating Liquids, (for which

I have applied for patents in Austria, dated
September 28, 1898, No. 48 /4,793; in France,
dated July 5, 1898 No 279,611; in Germany,-
in Great Brltam dated
May 14, 1398, No. 11 062; in Hunﬂ*a,rv, dated
June ‘7‘3 1898 and in Russm, dated June 15,

1898,) of which the followmn' is a Speelﬁea-

t1on.

In heating liquids for the purpose of gen-
erating steam or Vapor for distilling or.con-

walls of the vessels containing the liquid or
to the interior of tubes or condmts immersed

in the liquid and is communicated by con-

duction through the walls of -the vessels or
conduits. My invention relates to means of
imparting heat to liqunids in a more direct

manner by passing through the liquid to be
heated finely-divided molten metal or alloy
which has been heated by direct action of |

flame and hot combustion-gases upon the
metal or alloy.

In the ﬂccompmlymn- ‘drawi ing the figure is
a vertical sectional viewof an appalatus suit-
able for practicing my improved method or
process. |

In carrying out my invention I select a

metal or alloy which has a melting-point be-

low the temperature to which the liquid has
to be heated and a boiling-point considerably

‘higher than the temperature to which this

metal or alloy has to be heated, so that after

passing through the beated liqnid the metal

or alloy still remains in a liquid condition.

Referring to the accompanying drawing, it
will be seen that above a combustion-cham-
ber ¢ bricks b or other refractory bodies are
built up with interstices between them, asin
the chamber of a regenerative furnace, and
above these there is a shallow trough ¢, with
anumber of nozzlesand deflectorsd. A boiler

- e has in its upperpart a similar trough « and

5O

deflectors 4. From the bottom of the com-
bustion-chamber aapipe f leads to a pump g,
and from the pump a pipe & leads into the

upper part of the boiler ¢ over a curved re- |

* Cewmﬂ'-dlsh@

a pipe T leads toa receiving-dish 7 at the up-

per part of thestructure eontammn'the bricks
b. In the course of the pipe % in certain
cases a pump ! may be arranged. The ap-
paratusoperates as follows: The combustion-
chamber. a being snpphed with combustible
gaseous mlxture which is ignited, the flame
and products of combustlon ascend through
the interstices of the bricks b, heating them

F1 om the bottom of the bmler e o
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to a high temperature, and escape by open-

ings m, which may lead to achimney. Mol-
ten metal or alloy is forced by the pressure

| in the boiler e, aided, if necessary, by pump

[, up the pipe k where it. is discharged into
the dish 7. It flows into the tray c and through
the nozzles at its bottom in streams that are

broken up by the deflectors d into drops which

descend through the interstices of the bricks
b, becoming highly heated, these drops col-

leetmo' at the bottom of the combustion-cham- |

ber . Thence the heated molten metal is
pumped into the boiler e, where it descends

in drops through the llqmd to the bottom,

whence it again ascends by the pipe £ to be
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agalin heated and so on continuously. The -

pump /is necessary in starting the apparatus
when there is not sufficient pressure in the
boiler.

When the heated liquid s under pressure,as
in the case of a steam-boiler, the molten metal
or alloy is forced or adm1tted by automatic
feeders or other suitable appliances into the

8o

boiler, and after passing throngh the water it

is dlschal cod at the bottom under pressure,
so that it rises or can be raised by pumping
or otherwise to the heatmﬂ' chamber to be
heated again and to be again forced or ad-
mitted 1nt0 the boller. As such a boiler 1s

Q0

not heated from the outside, the walls of 1t
can be made of any des1red thickness, and

steam of very high pregsure can be obtalned
with perfect sa,fety and very economically.
In cases where the heated liquid is in open
vessels—as, for instanece, when it is tobe con-
centrated by evaporation—the heated molten
metal or alloy descends through the liquid by
oravity, and after being d1scharged at the
bottom of the vessel it is raised by pumping
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or otherwise, so.as to be again heated and to

pass again throuwh the 11qu1d
The metal or alloy selected for heatmg lig-




nids, as above desclibed must be such tﬁ:it
it has a bmhng-pmnt e,bove the temperature

- - to Whlch it -is heated and that it does not

I.'ID
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chemically act or is not acted on by the hq-_
‘uid through which it is passed.

As it is necessaay to maintain the metal or

alloy in a fluid condition, the heating-cham-

ber and the liquid to be aeted on and the ves-

sel containing it are preferably heated in the-
first place by any convenient means to a tem-

perature somewhat above the fusing-point of

~ the metalor alloy, which must itself be melted
-in the first instance. -- -
- For heating the fused metal or alloy it |
_should be’ dletrlbuted as completely as possi-.
ble over the material in the heatingzchamber,
andin applying it to heatliquid it should also |1
“be: thoroughly distributed, so ds to pass in
_pBumerous sm ell stx eame or drope thm 1 ﬂ'h the
..-hqmd | . R
. - The: appamtus 1llustrated by the aeeom- |
. panyingdrawing is Gnly tvplcal of many that

~.could be em ployed in carrying my invention
 intoreffect, and therefore I do not-wish to be

30

“understood as confining nlyself to any pm-—.
ticular apparatus. 3
- It has heretofore been pr eposed b0 V‘];pO- |
~ rize liquids and heat air by placing a bath of
metal oralloyina. vessel heated by a fire and
lfercmg water orairthrough a perforated pipe
“intothe:lower part of the fused metal-or al-
“loys’ but.suchmethod doesnot constitute my
invention andisnot claimed by me.

Accord-

ing to my invention the metal al ready melted

= w50

is heated with exposure of great surface in

direct contact with hot gases from a furnace

35

and the heated metalin ﬁnely -divided streams

or drops descends through the water or liquid

| to be heated, after whleh the metal is carried
Dback, rehea,ted and again forced. in finely-
-'d1v1ded streams or dwps throurrh the wa,tm

or liquid.

Having thus descnbed the nature of thls
.mvention and the best means I knowof carry-
'mg the same into practical effect,.l claim—

The method herein desembed of heating
f“hqmds, .WhICh consists in reducing metal or

40

alloy to-a molten- mass, ‘heating the melted

;metdl forcing the same in finely- dnnded COn-
| dlbmn throu ﬂ'h the liquid tobe heated, remoy-

ing the melted metal from.the llqmd and re-

'-heatmn* the metal for subsequent passaga
thl mwh the liguid, substantmlly as set forth.

9. The method herein described of heating

"':11q111ds which consists of melting metal or
alloy, heating the melted metal or: allov indi-
‘rectcontact w1t11 hot gases, passingthe heated
metal through ‘the llqmd 130 be heated, sepa-
rating the melted metal from the llquld and
T eheat ng said metal for subsequent passage
through the liquid, substantially asset forth.

In tesmnony whereof I have hereunto set
my hand in presence of two subscribing:wit-

-116988‘5

ROBFR T LUDWIG MOND.
W’1tnesses |
CHAS. ROCHE,
B, PHILLIPS.
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