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UNITED STATES

PATENT

OFFICE.

LOUIS D. TIOBSON AND HERMAN E. BLAIR, OF CINCINVATI, OTII7

EVAPORATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 816,187, dated December 20, 1898.
| Application filed November 1, 1897, Serial No, 667,024, (o model.) |

To «ll wlony it May coneeri:

Be it known that we, Louis D. HossoNand
ITERMAN E. BLAIR, citizens of the United
States, and residents of the city of Cincinnati,

in the county of ITamilton and State of Ohio,

have invented certain new and useéful lmn-

provements in Mechanism for the Manufac-

ture of Salt,of which the following is a specifi-

The several features of our invention and

~ “the various advantages resulting from their

use conjointly or otherwise will be apparent

- from the following description and claims.
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In the accompanying drawings, making a

parié of this applieation andin which similap

letters of reference indicate corresponding
parts, Figure 1 is a view, partly in side eleva-

tion and partly in vertical central section,of |
- anapparatusillustrating ourinvention.- Iig.

9 is a plan view of the apparatus. -
The primary object of our invention Is to

economize heat employed 1a the evaporation

of the liquid of the brine, and we accomplish
this by the utilization of theheatwhich would
otherwise be wasted. | |

We accomplish our object by our inven-
tion, which is as follows:

A indieates the vessel in which the evapo-
ration of the water or liquid from the salt
brine is effected. This vessel has a boltom
inelined, preferably, from all sides downward
toward the center, and there at 1ts lowest
point is provided with a large exit-pipe A
having a valve A% which latter controls the
passage of salt, &e., through this pipe A.
76 facilitate this evaporation and cause the
same 10 take place rapidly, we provide a se-

 ries or coil of pipes B, which we locate in the

40

 also provide this pipe B with a valve I3® out- |
- side of the point where the pipe leaves the

50

vessel A below the height at which the liquid
is maintained in said vessel. e transmit
steam through this pipe. We provide this
heating-pipe B with a valve B*, outside of the
enfrance of the pipe into the vessel A, and we

vessel. Thus the amount of steam to enter
the pipe is regulated by the valve B*, and the
steam and any condensation of water in the
pipe are held back in the pipe, as desired,
by the valve B3, In the ordinary process or
evaporating brine the vapor therefrom is al-
lowed to pass into the open air and disap-

| pears therein. ‘When the vessel is an open

one, the vapor passes directly into the open
air above; but where the vessel is closed the

‘vapor passes out through the free e¢nd of an

escape or exit pipe C into the open air.
In our invention the vessel A is closed, and

53

we provide an exit-pipe C and connect it to

the upper part of the vessel A, but we donot

60

allow the vapors therefrom to pass into the

op~un air. ,On the contrary, we employ the
heat of these vapors and the air which we in-
troduce purposely therewith to heat the brine
preparatory to introducing it into the vessel
A and also to heat the air, which, we- intro-

obvious. To the aforementioned ends we
provide a drum or heater containing a case
or cylinder D eontaining numerous parallel
pipes or flues D% At each end of the c¢ylin-
der D is & chamber, one of which is indi-
cated Dy the character D® and the other by
DY  These chambers are formed by dia-
phragms D° extending across the cylinder as
does a head and separating the space on one
side of the diaphragm from that on the other
side. The ends of the tubes or flues D* are

at their respective ends connected to per-

forations in these diaphragms after the man-
ner of a tubular boiler, and thus establish

communication between the chamber D° and

the chamber D% Between the diaphragms
D3 ig formed a long ¢hamber D, whose area
is to an extent occupied by these flues.. We
establish communication between this chham-
ber and the vapor, &e., area of the vessel A,
and we do this by connecting what would
otherwise be the free end of the exit-pipe C
with this chamber DS To the other end of
this chamber we connect an exit-pipe E. In
order to establish a definite and reliable and
uniform circulation as desired of vapor, &c.,

L dueo into vessel A for a purpose Hereinaiter
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from the vessel A into and through the cham-

ber D¢ and thence out of the same by way of
an exit, as ¥, we connect the chamber D®
with an air-pump F by means of an air-pipe
I and we connect the chamber D* with the
vapor-space of the vessel A by means of a
conduit G. The place where this condult &
enters the vessel A is preferably for obtain-

ingz the most advantagéous results located at

a point farthest from where the conduit-tube
C i connected to the vessel A. Thusairen-
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tering from conduit G is compelled to travel
across the chamber before entering the tube

.

- consequently have given off much of their
- ‘heat before passing out through exit-pipe E.

10
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These heated pipes D*communicate their
hheat to the air passing from the blower
through them, and thus theheat in vessel A
isincreased bythe heatthusintroduced. This

faet, will be the better appreéciated when we

state, as. we now do, that by accurate tests
when the temperature of the air entering the
chamber D% is 40° Fahrenheit the tempera-
ture of the same air when entering chamber
135 (at the other end of the heater D) is 170°
Hahrenheit; butwentilizethesheat vetremain-
ing in this vapor, &c. We connect the exit-
pipe K with the upper end of 'a worm H, lo-
cated in a vessel J,thelowerend of the worm
passing out of the lower poriion of the vessel
in an exit-pipe H®: Ths bottom of this ves-
sei has preferably an inclined bottom gimilar
to that of vessel A, and in the lowest point

therzof is an exit or delivery pipe conduit 3%,

consrolled by a valve J5. |
In the process of evaporating the brine &

certain amount of salt will be deposited in

.-the vessel J, and this will at proper intervals

-l
R

of éime bs withdrawn through the conduit J=
"The top of the worm is helow the line where

the upprer gurface of the Hguid in the, vessel
J is maintained. - This liguid is brine.
A conduit-pipe Is has its inlet or mouth in

the upper part of vessel § below the level

- where the brine reaches and bhas its outlet

40
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ond connected to the lower portion of vessel

A, as shown. A pump L (shown conveniien-
ally) is losated in the pipe K and operates
to Graw ths brine from vessel Jd through the
first portion K*of pipe K and force it through

the second portion I8° of pipe K intc the ves- |

sel A. The vapors, &ec., coming through pipe
K pass through worm H and give off their

- heat, and then in a comparatively cold con-

- t:rf"-gm-'vity-ﬁnd t-he"pum p L ba*diﬁpanaeﬂ'wﬁh;

dition pass out into the waste exit-pipe H=.
- In case the vessel J be Incated at an alti-

tude above the vessel A the brine from ves-

33l J can be conducted to vessel A by means

In such event the branch pipe K%, unless em-

nioyed as a siphon, will take the course indi-
cated by dotted lines K4, and a controlling-

valve will take the place of the pump.
A summary of the entire process is as fol-

- lows: Both of the vessels A and J are filled
- with brine to their regulation height.

oteam

is then admiited to the heating-coil B. The

blower ¥ and the pump L are started. The
steam in the eoil gradually heats the brine A
~to0.the boiling-point. . . |
airintroduced by the blower ¥ through the
pipe & comes in contact with the vapor rising
ifrom the brine.

in the meantime the

Thig air alsc itself absorbs

When the blower is started, the waste
heat from the vapor and air passed through
exit-pipe 'C and filling the chamber D and
surrounding the tnbes D? heats them, and

ER | - 616,187

the vessel, and thus it moves, carrying what-
ever liquid it has itself taken up and blowing
along withit the vapors it cannot thus absorb,

‘and gntering the drum. To thelatter by con-

tact is imparted much of the heat present in
the vapor and air, and the temperature of the
drum is raised. 'The fresh air entering and
passing through the drum D is consequently
raised in temperature and carries this heat
into the vessel A. Meantime the air carries
the vapor not condenséd in the drum on into
vessel J and through the coil H. There it

gives off its remaining extra heat and issues

from the waste exit-pipe H* The tempera-
tare of the brine in vessel J is thus raised.
As the liguid of vessel A decreases in bulk
by reason of evaporation the-deficiency thus
sceurring is supplied from the vessel J, the

warm brine in the latter being supplied so as

to keep the vessel A full to the regulated
height. As these various processes are Con-

 tinued ths teraperature of the drum rises and

a0 does that of the brine in vessel J until all
parts are as-hot as their maximum working
capacity will perinit. Asfast as the salt forms
in sufficient quantities in the lower portion of
vessel A 1t is withdrawn. |

Where & steam-sngine is employed to op-
arate the blower and pump, (when latter is

| present,) we preferably . utilize the waste

ateam from the engine by, passing it through
the piping B of vessel &, and so far as ol-
tainable waste steam is desirable for heating
this piping. ST
While the drum or heater is preferably of
the deseription shown, it may be of other con-
structions, 8o loug as it performs tire function
of untilizing the waste heat of the vapor and
air from the vessel A. SRR
Of course that feature of our invention
which consists of the drum and blower and
theirconnections and their combination with
vessel A may be used without the worm 1,
&c., of vessel J, and the worm } might be
nsed without thedrum and blower, being con-
nected directly to the vessel; but such an
omission would largely reduce the advantages
of our invention, which primarily includes

all of the apparatus, combined substantially.

as we have shown and described it. .

- What we ¢laim as new and of our inven-

tion, and desire to secure By Letters Patent,

18— -

1. The combination of the brine-evaporat-
1 ing vessel, and steam-piping therein, and a
| vapor and gas exit pipe C, and an air-inlet
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pipe G and an air-drum or air-heater I), hav-

ing tubes, and connected to the pipes C and
G, so located that both pipes C and G enter
the vessal A in planes above where the sur-

face of the liquid therein is maintained, and’

a blower connected to the air-heater, sub-
stantially as described, and an exitrpipe It
from the blower, all adapted for enabling the

heater to carry air through the air-heater to

the evaporating vessel A and thereby recon-

- & certain amount of the liguid of the brine in | vey to vessel A and its contents tho heat pass-

12§
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ing‘olit._ from vessel A"in its vapors and ;gas

. through the outlet-pipe C, such heat being

communicated to the air-heater and said air
from the blower as it passes through the air-
heater, and before said. vapors and gas pass
out of the air-heater through exit-pipe K, sub-

‘stantially as and for the purposes specified.
2. The ecombination of the brine-evaporat--

- - ing-vessel, and steam-piping therein, and a

IO

vapor and gas exit pipe C, and an air-inlet

. pipe G and an air-drum or air-heater D, hav-

20

ing tubes, and connected to the pipes C and
&, so located that both pipes C and G enter |
‘the vessel A in planes above where the sur-

fuce of the liquid therein is maintained, and

s blower connected to the air-heater, substan-
_tially as deseribed, and an exit-pipe E from

the heater, all'adapted for enabling the blower
to carry air through' the dir-heater to the
evaporating vessel A and thereby reconvey
to vessel A and its contents the heat passing
out from vessel A in its- vapors and gas
through the outlet-pipe C, such heat being
communicated to the air-heater and said air
from the blower as it passes through the air-

heater, and before said vapors and gas pass.

out of the air-heater, through éxit-pipe E,

" and a brine vessel J, having a conduit of pip-

35 _ . .
"7 let pipe. G, and the vapor and air exit pipe C,

- ing through it, this piping being connected
- 30 {othe exit-pipe E, fromtheheater; aud nreans

‘for conveying the brine from vessel J to ves-

sel A, substantially as and for the purposes

specified. - -~ . | . S
3. The combination of the vessel A, having
interior steam-piping, and having the air-in-

~ andthe drum or heater D, having diaphragms

D¢, and end chambers D?, D% and tubes from

- diaphragm to diaphragm, and the chamber D°
40

between the diaphragm, into which conduit |

(! enters, the blower, and tube }* connecting
the blower and chamber D& chamber D* be-
ing connected to pipe G, and the exit-pipe I

‘from chamber D® and a vessel J, having the |

.

L

| piping H with exit, the outlet‘end of pipe E 45 -

being connected to the inlet of pipe H and a
| conduit from the brine-chamber J to the ves-

sel A, substantially as and for the purposes.

+

specified.

" 4. The combination of .t'he vessel A having so

interior steam-piping, and having the air-in-

g

.lot-pipe G;-and-the vapor and airexit pipe C, |

and the drum or heater D, havingdiaphragms
D5 and end chambers D?, D, an:%mbes from
| diaphragm to diaphragm, and the'chamber D°
between the diaphragm, into which the con-
duit C enters, the blower, and tube F* con-
necting the blower and chamber D°, chamber
‘D¢ being-connected to pipe G, and the exit-

‘pipe E from chamber D¥, and a vessel J, hav»
ing the piping H, connected to the outlet of.
‘pipe E, and itself provided with exit H* and

a conduit from the upper portion of the brine-
chamber J to the lower portion of vessel A,
and a pump L in said conduit, substantially as
and for the purposes specified. |

5. The combination of the brine-evaporat-
ing vessel, and steam-piping therein, and va-

por and gas exit pipe C therefrom, and an air-

inlet pipe G thereto both conduits C and G

being connected to the upper portion of the
| vessel, and an air-heater distinet from the.

brine - evaporation vessel, and a blower, the

-gir-heatér having a compartment connected

with the blower and with the air-inlet pipe
‘@&, and a second compartment connected to

| the exit-pipe C, and having an exit-pipe, the

first two compartments arranged in conjunc-
tion for enabling the air passing through the
first compartment to receive heat by trans-

55
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mission from the hot vapor and gas in the

for the purposes specified. . I
.~ - LOUIS D. HOBSON.
. | HERMAN E. BLAIR.
~Attest: - . L

N. G. ALBACH, |
- WM, R. LAUDMEIER:

second compartment, substantially as and
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