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To all whom it may concern:
PBe 1t known that I, OLIVER L. . BROWNE,
of Syracuse, in the county of Onondaga in the

‘State of New York, have invented new and use-

ful Improvements in Devices for Utilizing the
Heat and Products of Evaporation, of which
the following, taken in connection with the ac-
companying drawings, 1s a full, clear, and ex-
act description.

The chief object of this invention 1s to utilize
the heat and products of steam or vapor gen-
erated in the process of evaporating liquids.

The invention consists, essentially, 1n the
combination,with an evaporating-vessel or se-
ries of such vessels, of a receptacle adapted to

collect the vapor arising from said evaporating

- vessel or vessels, a vapor-duct extended from
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said receptacle, a pump or suction-fan connect-
ed to the vapor-duct to assist the passage of
vapor, and various other devices connected
with said duct to absorb therefrom the heat
and to utilize said heat and also the products
of condensation in the vapor-duct.

It also consists in the combination, with the
aforesaid apparatus, of auxiliary evaporating
appliances, arranged to receive that portion of
the liquid which is in excess of the capacity of
the before set forth evaporating apparatos;
and itfurthermore consists in a novel construe-
tion of a removable cover or receptacle and
means of applying the same and a ventiduet

to the evaporating-vessel; and it also consists

in a novel arrangement for closing the valve
of the ventiduct antomatically with the open-
ing of the lid or cover of the evaporating-ves-
sel, all as kereinafter more fully explained, and
seb forth in the claims. |

In the annexed drawings, Ifigarel 1s an end
view of an evaporating apparatus embodying
my improvements, a portion of the evaporating-
vessels or condensers being shown in section
to better illustrate the means of utilizing the
heat and products of vapor passing through
the ventiduet of the primarily-heated evapo-
rating-vessel. Fig.2isaplan view of the afore-
said apparatus, and Fig. 3 is an enlarged de-
tail view of the construction of the cover and
means of applying the same and the ventiduct
to the evaporating-vessel, .

Similar letters of reference indicate corre-
sponding parts in all the figures. |

V V represent a series of kettles or evapo-
rating-vessels set in a prolonged fire-arch, A, in
any ordinary manner. The top of said kettles
is provided with a vertical extension, «,which
may be either cast on the kettles or formed
separately and fitted to the kettle.
extension @ is provided with a thimble, b, for
the attachment of the ventiduct or vapor-duct
hereinafter described. . -

To the top of the extension ais hinged a lid
or cover, B, which serves to confine the steam
or vapor underneath said cover and within the
vapor-receptacle formed by the extension «.

To the under side of the cover B, I apply a
diaphragm, ¢,with aspacebetween them. This

The said.
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diaphragmis perforated soastoproducearound

the perforations d an npward-projecting burr
or flange, which forms a barrier to the passage
of the water of condensation from between the
diaphragm and cover down through the atore-
said perforations and back to the evaporating-
vessel. The cover and its diaphragm are made
crowning and sloping to one side, so as to cause
the aforesaid water of condensation to run off
from the diaphragm and to be conducted over
the edge of the evaporating-vessel by the over-
lapping edge of the diaphragm.

(G represents the vapor-duet connected to
the thimble b of the evaporating - vessel V.
Said duect is provided with a valve, ¢, which 18
weighted so as to normally stand 1n an open
position. By means of an arm, f, on the outer
end of the axis of the valve, engaging with a
cam, ¢, on the cover or lid B, the valve 1s
swung into a closed position automatically
with the opening of the lid B. 'The vaper-duet
C is extended to and passes in a tortuous or
sinuous course through vats or evaporating-
vessels D and F, situated in any convenient
position ; and to the end of the aforesaid duct
is connected either a pump or a suction-fan,
G, as shown in the annexed drawings, said
suction-fan aiding the passage of the vapor

through the duet C, and also preventing the

escape of vapor through loose jointsin the va-
por receptacle or duet connected therewith,
and thus obviating the necessity of carefully
and expensively constructed steam-tight joints.
The arrangement illustrated in the annexed
drawings is especially designed for the manu-
facture of salt from natural brine. The vessel
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D, which 1s the most remote from the source

of heat, and which i1s heated by the already

partially cooled vapor pipe, receives the crude

brine,and is designed toreduce the same to sat-

g uration, or about 100° salinometer. The brine

passes from the vessel D to a tank, E, in which

1t deposits its impurities, and thence by a pipe,

n, to another evaporating-vessel, I, which first

- receives the vapor-duct C, and is sub]ected to

10 greater heat than the vessel D. In the vessel
- If the saturated brine is reduced to salt.

H represents an evaporating-vessel or vat,

designed as an auxiliary means for comp]etlnw
~ the process of evaporating the brine and crys-
15 tallizing and graining the salt, said vessel be-
Ing employed whenever the vapor-duct in the
vessel K is found incapable of furnishing suf:
ficient heat to evaporate the purified and sat-
urated brine as rapidly as it is furnished by
2o the vessel I). The brine can be drawn into
the vessel H either direct from the vessel D,
by a pipe,m, or from the tank E by the before-
described pipe n, which has a two-way cock, o,
which allows the brine to be shut off from the
25 vessel I and turned into the vessel H. The
auxiliaryevaporating-vessel H is heated either
- by live steam or by exhaust-steam derived
from the boiler of the engine usnally employed
about salt-works, said steam being conducted
32 to the vessel H b3 a pipe, 7, whmh 1s extended
In a serpentine or tortueus course through said
vessel. A pipe, j, extended from the end of
the tortuous pipe ¢ to the water-space of the
boiler and provided with a check-valve or in-
35 jector, &, returns the condensed steam to the
boiler.

It will be observed that the vats or vessels
act as condensers on the vapor-duct C. The
products of condensation of the vapor in the

40 duct € are utilized by means of a pipe, £,
which taps the vapor-duet C at one or more of
its lowest points and leads to a suitable recep-
tacle, R, in which to collect the produects of
condensatlon for further uses. By suitable

45 traps,l,onthe pipe k the ingress of air through
said pipe and to the duct C is prevented.

In order to make the fan G serve the dou-
ble purpose of producing a draft in the vapor-
duct C and a blast on the fire of the furnace

so A, 1 connect to the discharge end of the fan a
duct, Li, and extend the said duct to the fur-
nace and direct its discharge to the most ef-
fective part thereof.

_Havingdescribed myinvention, what I claim

5o as new, and desire to secure by Letters I—’at
ent, 15—
| 1 An ev apomtmn apparatus comprising
two or more evaporating-vessels or setsof snch |

| vessels, the primary heating agent being dp-

plied to the first vessel or set of vessels, and
the succeeding vessels being heated by the va-
por generated in the preceding vessel and con-
ducted to the said succeeding vessels by suit-
able ducts or passages, aided by the draft in-
troduced by a pump or suction-fan, substan-
tially as set forth.

- 2. The within- described means of utilizing
the heat and products of condensation, con-

sisting in the comblnatwn with an evaporat

ing-vessel or series of quch vessels, of a recep-

tacle adapted to collectthe vapor d]ﬁ'lblnﬂ‘ from
sald evaporating vessel or vessels, a vapor-

duct connected with said receptacle, a con-

denser or condensers applied to the vapor-
duct, a trap to prevent the ingress of air
through sald duct, a receptacle to collect the
products of condensation, and a suction-fan or
pump connected to the vapor duct, all as and
for the purpose set forth.

3. The combination, with an ewpordhmw
vessel or series of such vessels, of a recepta-
cle adapted to collect the vapor from said ves-
sels, a vapor-duct connected with said recep-
tacle, a condenser applied to said duect, and a

pamp or suction-fan connected with the vapor-.

duct and having its discharge directed to a
farnace to apply thereto a blabt substantially
as set forth. |

4. In combination with the evaporating-ves-
sel D, heated by the vapor-duct C, and the
purlfylng tank I, the auxiliary evaporatmg
vessel H, heated by the auxiliary steam-pipe
t, a8 ShOWIl and set forth.

D. The evaporating-vessel V, having the ex-
tension a, provided with the thimble b, and the
lid B, hmﬂ‘ed to said extension, as shown and
set forth.

6. In combination with an evaporating-ves-
sel, the cover B, having the diaphragm ¢, with
steam-passages through it, and with a barrier

around said passages to prevent the return of

condensed steam to the evaporating-vessel,
substantially as specified.

7. The combination, with the evaporating-
vessel V and ventiduct O, the valve ¢, closed
auntomatically by the opening of the lid B, as
set forth.

- Intestimony whereof I have hereunto signed
my name and affixed my seal, in the presence
of two attesting witnesses, at Syracuse, in the
county of Onondaga,in the State of New York,
this 29th day of October, 1831.
- OLILVER L. T. BROWNE. L. S.]

Witnesses: |

- W C. BAYWIOND
C. H. DUELL.
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