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f[b wll 1 whom zst Ly cmwern

" Be it known that I, OTTOKAR IIOFMA\TN 3
“¢citizen of the United Statee and a resident of
Argentine, in the county of Wyandotte and
State of Kansas, haveinvented a certain new
‘and useful Evapmatmﬂ Apparatus, of which
. the following is a full elem

- geription. -- SR |
- My invention seeLs to pr 0V1de an efﬁmentf
apparatus for concentrating by evaporation
solutions of metallic and alkah salts for the

IO
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purpose of crystallizing such salts from the

solutions in which they are held and of con-

“eentrating liquids which are commonly used
- To this end I have de-.
| :'_"-_Vleed a novel evaporating appamtus which
~ comprises a pan traversed by hot-air tubes,
- serving the purpose of hwh]y heating the 80-
lution poured into the pan..
so fed into the pan that 1t is gradually,
: though quickly, heated to the temperature of
- vaporization and that 113 eme1 ges f1 om the pan.:

o .hlghly concentrated. | |
‘The pmtwular arr anﬂ*ement of the supplvf
,'_and discharge pipes whereby a continuous
operation of my apparatus is secured con- |
stitutes one of the novel feai ares . of my m -
| . - * | 'which air .is blown into the cor respondmﬂ*

in the ehemlca,l arts.

The Solutmn is

vention.

The mventwn emlslete fur Lher in the novel-- @
o --'eonetructlon and. combmatmn of pal ts here--"
. '--nmfter described and claimed. T

"~ Referenceis to be had to the accom panym cr-__
 drawings, forming part of this specification, |
o sumla,r ch&u acters of reference in dlcatlnﬂ‘ 11ke '.

35-_'_'p

arts-in both the ﬁﬂ‘ures

tubes C me made of metal Whmh wﬂl not be |

and exaet de-—__

perfect as possible.

‘the partltlon-walls

-gumforml)

~|.and pl.a,nks securely. fastened towethel |
cover G is formed with an opening'which re-
‘celves a SU(,tl()Il*plpe H, of suitable metal.
'----Lhele be a number of evaporators in use, the
| pipe H of each will be connected with a com- -
‘mon suction-pipe I, made of wooden staves. =
If but one evaporatm be used, the pipe H is

‘direetly connected with a suetlon fan. |
-_-'?1e011late the -suction, a elide h may be ar-
:13.110'6(1 in the pipe H N

- Inthe drawings, mee 1 isa partlal 101:1--;:'
- gitudinal vertical seetlon of my 1mpr0ved ap--
- ,--’-,pa,ratus, and Fig. 2 isa partial houzonta,l sec--;'{_.

- tion on the lme 1lofFig. 1. =
"My evapomtmw appdmtus consaste ef an
evapomtmg—pan A of suitable dlmensmns,:;’
-but preferably- long and sha,llow supported
- on beams a, 1est1nﬂ' on timbers.
is made of lea,d iron, or other material, de-
pending upon the nd,tl:ue of ‘the solutlon to |
~ be concentrated, and is. snuwly contained in |
~.awooden tank B so that the radiation of the
~ heat may be redueed to a minimum.  Ex-.
~ tending lonmtudmally through the pan A are |
hot-air tubes C, suppmted &bove the bottom.
~of the pau by transverse. strips c.

The pan A

"These |

T cmroded by the solumon o e evaporated
fI‘he tibes C are united at one end by S-

shaped connections. D with a furnace E. If

The furnace E has a combustion- eha,mbel

the evapemtmmtubes be made of lead, short
iron tubes d are inserted therein, to which
iron tubes the S-shaped eonneetlons D are .
_fastened as clearly indicated in Fig. 1. =~

6o
e, to which fuel is supplied, preferably, by
‘underfed mechanical stokers, for the reason
that the combustion of the fuel should be as
In the rear of the fur-.
‘nace and in communication with the combus—;_
‘tion-chamber are two narrow chambers ¢’ €%,
,placed one behind the other and eonnected.,_._
by passages, as indicated by dotted llnes in -

‘The chamberse"e*serve
the purpose of precipitating and retaining |
‘ashes and cinders and of distributing heat; .
The rear chamber e? is p10V1ded: '

70 -

with cast-iron tubes 3, corresponding innum-

‘ber with the S-sh&ped connections D and re-
ceiving the lower ends of the said S-shaped
‘connections, so that the evapor atmg tubes C
‘communicate with the furnace E. .

75

As shown in ‘Fig. 1, each S-Shaped connec- S -

evaporating-tube whenever it may be neces-

‘sary to. drive out the fine ashes or emdeIS]
| which may have pessed the chambels e e ef_

,’:.the furnace. . |
"The evapor atmﬂ*—pan A is. entu ely cover ed

'.:by a wooden cover G, consisting of joists g =~
The

._'_tlon Dreceives a small valved pipe F, through - o
8o .

Ifr
90

To -
95

‘"The ends of the ev epmatme tubes C Op-"-::;'_.'

nected with a pipe , leading to the said cham-

thlou':rh the evaporating-tubes.

| '-Poblte the furnace are connected with a draft- |
| chamber J, of masonry. A strong draft is
produced in the chamber by a fan K, con- 100

‘Dber J, whereby the ‘furnace- -gases are drawn =
It there be

a numbm of empomtels eaeh wﬂl be pm—' o




~ found in actual

18

" nace end the pan A-is provided with an over-

20

2

-vide.d with a draft-chamber J and a fan K. |

The cooled gases drawn from the chambers J

by the fans K will be conducted by pipes k'

to a common underground flue I. and thence
to a chimney. The draft through the evapo-
rating-tubes could obviously be produced by
direct connection with a chimney; but I have
practice that the draft ar-
rangement described is more efficient.

The dilute solution to be corcentrated is
supplied to the tr?gz A by means of a funnel

o bowl M, inserted in the cover G at the end

farthest from the furnace. By means of a |

valved pipe N the bowl is supplied with so-
lution. The bowl and pipe are separated,

as shown in Fig. 1, to facilitate the regula-

tion of the stream of solution. Near its fur-

flow-tube O, as shown in Fig. 2. L
In operation the pan A is filled with dilute

- solution to the level of the overflow-pipe O,

tion-fan K set in motion.

whereupon the furnace is fired and the suc-
. When the solution
in the pan has been sufficiently heated, the

suction-fan connected with the pipe H or I is

- started todraw off the vapors.- The solution

39

in the pan is kept at the same level by open-

ing the valve of the supply-pipe N from time
to time until by a test of the liquor near the

overflow O it is found that the desired degree
of concentration has been attained. Then a

continuous stream of solution is allowed to

~ enter the pan, thereby causing a constant

35

overflow through the pipe O. If the influx
‘be properly regulated and the furnace well !
served, the outflowing solution can be eon-

- stantly kept at the desired point of concen-
- tration without difficulty. Thus a continu-

40

~ous dilute stream enters the apparatus and
a continuous coneentrated stream flows from
‘the pipe O. The hot furnace-gases enter the

- tubes at one end, give off their heat to the

- solution, and emerge from the tubes at a

45.

temperature of about 50° centigrade. It is

evident that as the hot furnace-gases in their

- progress through the tubes gradually come

- in contact with colder portions of the solution
‘they must yield their heat, and that there-
~ fore the utilization of the heating- power of |

name to this specification in the
two subscribing witnesses.

 OTTOKAR HOFMANN,

 Witnesses: _ _
"WARREN B. LIPPINCOTT,
- R. H. HaTCcHETT.

683,281

thé fuel is most efficient. Since the evapo-
rating-pan is covered the suction-fan not only
removes all the steam through the pipe H
and keeps the working room entirelv free

from vapor, but creates a partial vacuum,

whiceh facilitates evaporation.

Having thus described my invénticjn, I

claim as new and
Patent-= - |

1. An evaporating apparatus comprising a
furnace; a precipitating-chamber for ashes
and cinders behind the combustion-chamber
of the furnace; an evaporating-pan; tubes
extending through the evaporating-pan lon-

desire to secure by Letters

‘gitudinally and having connection at one end
‘with the precipitating-chamber of the fur-
‘nace; a cover for the evaporating-pan; a sue-

tion-pipe inserted in the cover to withdraw
the vapors; a solution-supply at the end of
the pan farthest from the furnace; and an

‘overflow for the pan near the furnace, where-
by the solution enters the pan in a continu-

ous cold stream. and leaves the pan at the
overflow in a continuous concentrated hot
stream. o | -

- 2. Anevaporating apparatus comprising a

furnacej precipitating-chambers for the fur-

naee, serving the purpose of precipitating

‘ashes and einders; a horizontally-mounted
shallow evaporating-pan; tubes extending

longitudinally through the pan and having
connection with the rear precipitating-cham-

the pan near the furnace, whereby the solu-

tion enters the pan in a continuous stream
al common temperature and leaves the pan
at the overflow in a hot concentrated condi-

tion. . | | |
- In testimony whereof I have signed my
presence of
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ber of the furnace and with a flaid-pipe at
one -end, and. with a draft-chamber at the
other end; a controlled solution-supply re-
‘mote from the furnace; and an overflow for

go
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