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J OHN HOWABTH OF SALEM MASbACHUSETTS

IMPROVEMENT IN APPARATUS FOR EVAPORATING AND CONCENTRATING LIQUIDS

Speedleatmn fermmrr pmt ef Lettele Pfhtent No 112,347, da,tefl Mfueh 7, 18 1 a,iit_ede'ted
| A ST | | Mmch 1, 1871 |

S I JOHN HOWARTH of balem in the countv ]
) _ef Essex and State: ef Messa;ehusette have in-
“ o vented - certain Imprmfements 1 Appamtus
.7 for Evaporating and Concentrating qumde,
o b T of which the followmg isa Speelhc’mtlon
. Tigure 1 is a side. elevation of my inven- |
R A ‘rlon
Timim eelumn B, and I‘w 3 a plan view. .
oo The obJect of thls invention is to produee a
[ . ﬂpld concentration and evaporation of liquids,
o0 suchas Sulphete of iron, sulphate of copper, &c.,
© - with a view to the ery etalllzetmn of the same
- by the ntilization of the utmost amount of heat
L0 employed; and it consists, mainly, of a vertical
7 columnor reservoir: provlded Wlth two per-
o forated transverse partitions and filled be-
. tween the same with coke or other porous ma- -
© o terial, below which ‘is a chamber or cistern
L --':-_:_.fconnected with a‘pipe or flue from the smoke-
7 box of a steam-boiler, the products of com-
LA f..-i_'_bustlon from which pass ‘upward through the
- cokeinto a horizontal tube containing an in-
.~ jeetor, to which steam is admitted -from a
w7 boilery and, passing thr(mgh said 1nJecter, 18
o foreed, togethel. with the -products of com-
bustlon “from the furnace tlnough the tubes
S0 passing throuﬂ'h tanks contmnm g the ﬂmd 1:0
o be treated. -

Tig. 2 is ¢ SeCtIOIl‘Ll elevetmn ef the

In the drawm g, A represents a steam boﬂer

:;f-'-*';-pl ovided with setety—mlve L and smoke- plpef
- oDy which latter communicates with a circular
R ehambel or cistern, G, which is surmounted-
7 by a eylmdueal column or tower, B. This |
w0 latter is provided with a cep, I‘ ilom whwh.
07 ';_if.-passes a horizontal pipe, E.

Hrepr esents the perfor ated bottom of eelumn

B and K represents a circular pan or vessel,
AR provuled with a perforated bottom, F, and
o legs ', which rest on the top of celumn B,
1em1uﬂ* sPaees I between the vessel K and
S ;column B. The space between perforated bot-
o0 tom H and vessel: K is filled with coke or
o other porous material.’

Between the VGSSBl K

i gi;_i-j,"l_and cap I is an annular ‘space, f.

ot - Porepresents an 1n3eet0r p'btented by me
. March1,1870,inclosed in the pipe E, and con-
S nected Wlﬂl the boiler A by a pipe, S.

The pipe B terminates in the flaring portwn

f': ',E ,which communicates with the pmrallel pipes
© . O.. These latter are located in the bottom of
;__'the t‘mk O, and pass throuo‘h the s"hme, as | 1s to insure the uniform hemtmﬂ‘ of the ﬂmd to

shown in I‘lg 3. The tank O is dlvided into .

‘three compartments, C! C* C3, the pert C! be-
ing connected to o2 by a Slpll()ll plpe, V, and

(ﬁ to (.J3 by 311)11011 pipe V.
I _Operation.
’l‘he ste'ml generated in the boiler A is t1 ans-

‘mitted through the pipe S to the injector P,

‘and, rushing through the same and tube ]] |
exh'msts the air from the column B, the latter -
being pa,rtnlly filled with coke, as above de-

seribed. - The exhaustion of the column B will

cause the heated products of combustion from

boiler A to rash through pipe D into cham-

‘ber G -and upward through column B into
pipe E, where it mingles with the steam from
'anector P, and is forced through pipes O,

superheatmg the steam, and passing out ot

the opposite ends of S’md pipes. into the air.
The fluid to be treated is placed in the com-
partment C! of tank C, from whence 1t lows
through siphon V into compartment C2.
‘these two compartments it is heated by the
pipes O, and. then flows into compartment C°,
from whenee it flows through the pipe » 111t0_

the vessel K in the upper pa,rt of column B,
through the perforated bottom of which it
falls into the -coke or other porous filling of = .
| the column B, and, percolating through the
-same, 1ts volatlle p01t10ns are eva,pomted by
| the he&ted products of combustion which are
-passing upward, as above deseribed.

-In

After
passing through the column the concentrated .

fluid falls through the perforated bottom H.
1 into the chamber G, from whence it may be

drawn into suitable vessele for crystallization.

In case, however, the fluid is not sufficiently

eoneentratecl it may be pumped back into the

"_'compa,rtment (*and beallowed to passthrough

the column again. This operation may be re-
pe&ted as eften as the nature of the fluid re-
quires.

The pereus ﬁllmﬂ in the eolumn B plesents
a wide extent of heeted surface to the falling

liquid, while the material readily absorbs heat

from the products of combustion. Charcoal,

‘pumice-stone, brick, wood chips, or shfl,vmgs,

&e., may be used 111 place of eoke, but I pre-

| fel the latter.

‘The object of '.the subdivision of the tmk C
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a given degree, and the division C!, being
nearer the outer ends of pipes O, does not re-
ceive as muck heat as thedivision C2, at which
point the temperature is highest, and wherein |
thetluid is heated tothe temperature which itis |
necessary to have before it lows into the col-
umn B. S |

The apparatus is designed for the treatment
of fluids which are not injured by contact with
the products of combustion, such as sulphate
ot Iiron, sulphate of copper, &ec., while for
fluids which are liable to injury from such con-
tact, L employ an apparatus which is the sub-
ject of a separate application of the same date.

It will be seen that trom this arrangement
I derive a twofold use of the heated products
of combustion : first, in heating the fluid as it
percolates through the porous filling of the
column B, and, second, in heating the fluid in
the divisions C! C? of tank C by passing, to-
gether with the steam from injector P, through
pipes O. |

The tank C must be constructed of sufficient |
length to derive all the heat from the waste
products passing through pipes O that can be
practically absorbed. + |

The transferring of the liquid from one di- |
vision of the tank C to another by means of
the siphons serves to precipitate impurities
contained therein before passing into.the evap-
orating-columnu.

Hayving thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— |

1. The combination of the boiler A, pipe D,
and cistern G, substantially as described.

2. The combination of the boiler A, pipe D,
cistern G, and column B, substantially as de-
seribed. |

3. The column B, having perforated bottom
H and perforated vessel K, and cap I, as and

for the purpose set forth.

- 4. The combination of the injector P, pipe
S, boiler A, pipe D, cistern G, and column B,
substantially as described.

5. The combination of the last combination
with the pipes II I and tank C, substantially
as deseribed. |

6. The tank C, constructed in compartments
C! C? O3, connected by siphon-pipes V V7, and
having pipes O running through the bottom,
substantially as described.

7. The combination of the tank C, con-
structed substantially as described, pipe #,and

column B, by which means I precipitate the

impurities contained in the hot liquid to be
evaporated, and whereby this liquid is purified
before passing toand through the evaporating-
column, thus securing the greatest economy of
the evaporating agent.

8. The combination of the steam and the
waste products of combustion, and by the
means substantially as described, for heating
and evaporating liquids. -

9. The process described, whereby I am en-
abled to use the heat from the waste products
of combustion twofold—that is,in heating the
liquid in tank C and in evaporating or con-

centrating the same liquid when passing

through the column B, the porous filling of
which is first heated by the products of ¢om-
bustion passing through the coke or other
agent on 1ts way to the pipes in the bottom
of tank O, substantially as described.

In testimony whereof I have signed myname
to this specification in the presence of two sub-
scribing witnesses. |

JOHN HOWARTH.

Witnesses: |
CARROLL D. WRIGHT,
CHARLES I'. BROWN.
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