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TEN T’HFFI CE.

J OHN HOWARTH OF SALEM MASSAGHUSETTS

. o IMPROVEMENT IN APPARATUS FOR EVAPORATING AND CONCENTRATING LIQUIDS

Speolﬁoetlon fornnnﬂ‘ pert of Lettere Petent No 112, 348, deted Meroh 7 1871 entedftted
- R o Ma,rohl 1871 : -

I J OHN HOWARTH of Solem in the oounty-:"'.
of Essex: ond Stote of Moeseohusetts ‘havein-

for Emporetmg ‘tnd Conoentratmg Liquids, _: the boiler A to the outer ends of pipes I, with -

ot which the following is a specification :
Flgule 1 is a sideelevation of my invention,
Flg 2 is a plan view of the same.

1111es y y and 2 2, Fig. 2.

“The object of this 111ventlon is’ to concen-
trote and evoporate liquids like brine, alumin.
~ solution,ammonia, &e., for oryst&lllzatlon and |-

1t oonsmts of a emtable tank, divided into three'

compartments, under two of which is a flue or

pessege oommumootmg with a flue from the

" smoke- box of a boiler-furnace, while in -the

~ other are three or more. horuonta,l pipes, all
connected atthe ends by transverse tubes, .-],nd
~ receiving steam from a boiler by means 'of Q@

- suitable. pipe, which steam, after circulating
thlongh said tubes, 1s returned in o oondensedf

form to the boﬂer. R

It also consists of a eteem 1nJeot01 placed in
the flue from the smoke-box, by means of
* which the. produots of - combustlon from the
- furnace are drawn and- forced through the pas-
-gage under the tank nnd mlngled Wlth the

'- ff-" - steam,

The deta,lle of oonstruotron and method of
operatron W111 be more fully desorlbed herein-

In the d1 a,wmg A represente a steam boiler
over a emtable fuln&oe B is a shallow tank,
ot any suitable rna,terlel dlﬂded mto three
oompertments CDE. |

K 1epresents a ta,permg case or ﬂuo leodlnn*

from the smoke-box of boiler. A to the tank B y
~and’ containing- one- of my injectors, G, (pot-

- ented March 1, 1870, .Y which latter 18 supphed

 with steam from the boiler A by pipe H and

velves Land J. “The case orflue K opens into

@ passage, M, under the divisions C D of tank
B Dald poss%ge runs directly through tank B
'and opens at the. oppomte end ot the eame, a,s_-

ohown at m, Fig. 3.

FEFF represont porellel tuhes or heaters
runnm o along the bottom of division E of tank
B Said tubes are of the semi- elhptlo shape

'“ © o in oroes oeotmn shown 1n I‘lgs 4 and- 5, and

Tig. 8isa
- side elevation with a section through line z 2,
- Fig. 2; and Flgs 4and 5 are sectlons t111 ough

: ere couneoted at thelr mner ends by the shortel

tubese | |
R represents an 111d11ot1on -pipe leading from

which ends it is oonneoted as shown in I‘w O,

T represents an eduotlon-plpo leading from the

inner end of one of the pipes F to a point 11:1
the boiler below the water-mark., =

‘n represents a siphon- -pipe; oonneotmﬂ divis-
ions C and D, and O is a similar pipe, con-
nectlnﬂ‘ dlwslons D and H. -

0pemtwn

The ﬁmd to be ooneentrated 18 plaoed 111- a
cold state in the division C of tank B, from:

whence it afterward flows through plpe ot into
division D, Steam being admitted to injector

G through pipe H, it will be forced violently

‘through the flue K and passage M, thereby
| exh&ustmg the smoke-box of the boﬂer and
-causing the heated products of combustion to
rush through the flue K and passage M around
‘injector K, mingling with the steam and super-

‘heating it, ::md_ heating the fluid in divisions
C D, that in division D receiving the most

-' heet ‘being nearest the boiler and furnace.

'l‘he fluid being heated in division D to the
utmost topaolty of the latter, it is transferred,

-through pipe O, to the oompertment i and on
the pipes F, whlch are heated by the steam
{rom pipe R In this division the tempera- .
-ture of the fluid receives its highest degree,
and 1ts volatile portions. are evaporated and
the liquid sufficiently concentreted to be drawn
off for crystallization. o
- After the steam from pipe R has GlI‘Glﬂ’Lth o
-through the pipes I and become condensed it -
is returned thlough pipe T to the boiler, the

pipes I bemg in o,ll cases ebove the high- wetel i
line. = |

The use of steam in connection with the

‘heated products of combustion hasthe impor-
tant advantage of keeping the surfaces of the

flues and passages through which it passes
perfectly clean, preventmg the accumulation
of soot, espeolelly when bituminous coalis used.

The mJeotor in all cases keeps up a strong

blast without relying on a chimney, exoept in

first stortmg the fire to get up steeln. - After
thle is done the chlmney ﬂue 18 closed by a
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damper and all the gases are drawn through

the injector, and can be forced in any direc- |

tion and to any reasonable distance required.

Having thus fully described my invention,
what I claim as new, and desire to secure by
- Letfers Patent, is—

1. The combination of tank B, injector K,
and boiler A, substantially as desecribed.

2. The combination of pipes or heaters If,
connected as shown, pipes R T, and boiler A,
substantially as described. '-

3. The combination of tank B, having divis-
~1ons G, D, and E, connected by siphon-pipes
7 0, heaters If, and pipes R T.

4, The mode of utilizing the condensed
steam used to charge the heaters I' I by re-

E
|

turning the same to the boiler afterit has done |

B122,34%

1ts work, by the means substantially as de-
seribed.

5. The mode of employing the waste pro-
ducts of combustion by means of injector K in
the partial evaporation of liquids in pans or
divisions C and D, and completing the evap-
oration in the division E by the employment

of the balance of steam generated through

heaters I, substantially as set forth.
In testimony whereof I have signed my name
to this specification in the presence of two sub-

scribing witnesses.

JOHN HOWARTH.

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