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1o all whom it May Concern: -

Be it known that I, ALBERT A. DENTON, a
citizen of the United States, residing at Bava-
ria,in the county of Saline and State of Kansas,
haveinvented certain new and useful Improve-
ments in Apparatus for Evaporating Liquids
by Air, of which the following is a Specifica-
tion, reference being had therein to the accom-
panying drawings.

The object of this invention 1S to improve
the apparatus for cvaporating liquids by air
for which Letters Patent were granted me De-
cember 23, 1884, No. 509,775, and April 6, -
1386, Nos. 339,388, 539,389, and 339, 390.

It consists in an Improved construction of
the basin or pan containing the liguid to be
cvaporated in the apparatus previously de-
seribed,

It also consists in using a seum-guard for -
the liquid-conveyer.

It also consists in using the aforesaid appa-
ratusasableacher, exposing cane-juice or fruit-
Juices in thin films to the action of sulphurous-

~acid gas or other suitable substanee, in con-

nection with defecating and clarifying pans, to
which lime or other chemicals may be added
for the purpose of clarifying the liguid, and to
which sugar or other soluble substance may be
added for the purpose of Increasing the density
and raising the boiling-point of the liquid, as
described in my patent dated December 23,
1834, No. 309,776, or an evaporating-pan for
the purpose of evaporating the water from
the liquid, and thus Increasing the density and
increasing the temperature of the liquid in
order to coagulate theim purities,in connection
with a finishing pan or basin containing the
alr-evaporating apparatus described in this

- and 1In my previous Specifications, and also
40

1n connection with an alr-evaporasing appa-
ratus, constructed as described, to which eold
alr is admitted for the purpose of exposing
the warm liquid to cold air, for the purpose of
quickly cooling the liquid in thin films, and at
the same time evaporating it. |

It also consistsin constructing this combined
apparatus, consisting of bleaching apparatus,

detecator, clarifier or evaporator, and air |

evaporatorand cooler, so that one furnace, one
fire, and one fireman may, when desired, fur-
nish the heat necessary for these combined
purposes. -
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‘well as evaporating; Fig. 6, a detail showing

|

Figure 1is a perspective view of thisdevice
with part of the casing broken away and top
removed; Fig. 2, a detail in perspective of the ss5
pan; Fig. 3, a detail in view of the pan modi-

Mied; Fig. 4, a detail showing the scum-guard

as applied in use; Fig. 5, a perspective view
showing the apparatus used in clarifying as

60
modification of the same.

A single-slat liquid-conveyer, or a series, or

a compound-slat liquid-conveyer, or a Series,

may be placed in a basin or pan having a flat
bottom, as shown in Fig. 1, containing the
liqguid to be evaporated or operated on. In
this case it is necessary to have a sufficient
depth of liquid over the hottom of the pan to

1mmerse the lower slatsof theliquid-conveyer.

The basin or pan A may have the shape of
a trough or semicircle, fitting the arc of the
circle deseribed by the slats of the liquid-con-
veyer when passing under the lower wheels,
as shown in my other applications. Thisform
diminishes the quantity of liquid necessary to
properly immerse the lower siats of the ligquid-
conveyer to the least possible quantity. In
cases where heat is applied to the liquid un-
der the basin or pan this construction also
largely inereases the heating - surface of the
basin or pan, which is also desirable.

It is sometimes desirable to admit the Iiquid
to be evaporated continuously to the basin or
pan A, and to draw off the evaporated liquid
continuously from the basin or pan, Instead of 83
at Intervals, and to perform the evaporation
while the liquid is passing or moving through
the basin or pan. I accom plish this by con-
structing the basin or pan A, Fig. 1, having a
flat bottom divided by partitions ¢, so that 90
the liquid passes through the channels be-
tween the partitions, and through openingsor
Spaces ¢ ab each alternate end of the parti-
tions, so that the liquid enters continuously
at ‘one end of the first channel in the basin at g5 |
@, passes along that chaunel and around the
partition, returning in the second channel, and
SO on, passing backward and forward aCross
the pan until it reaches the point of exit at 3,
where it passes out of the pan. The single- roo
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slat conveyers or the compound-slat conveyers
D D evaporate the liquid in each channel ag
the liguid passes through the channel op char.
- I nels of the basin or pan,




S trough to the outlet b into the next trough, or |

" out of the pan, and being evaporated by the |

15 liquid-conveyers while passing' through the |
. troughs. Tn this form, also, 1 3 refer to have

[

::_,"I..

25

the heating-surface.
or pan A, contal

¢ is admitted continuously to ‘the
~ Aand may be drawn off continuously,

D while it is passing throt

. Thismethod has many advantages,

f the pan,

so that the

12, nto the next channel,
lighter liquid on the surface 1s retained. The
bottom of the pan may also consist of a series

of troughs or corr _
liquid-conveyerspassing through thesetroughs
or corrugations, as show _ .
liquid being admitted to the first trough ab «,.
passing along that trough and through outlet

¢ into the next trough, and passing along that | uids, it is necessary

| evaporate them. Ins

nin

4

“rated, isconsiderably inereased, and the liquid.
‘basin or pan

gh the | ml}ghs or

channels of the pan.

of liquid operated on at a time the sooner the
evaporation is performed.

I am aware that evaporating-panshave been

eonstructed with partitions and the liguid
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evaporated while mov
the pan, th
ouslys but
pan of.an air-evaporating apparatus has been
thus constructed, or that the evaporation in
such basin or pan has ever been performed by
traveling liquid-conveyers working in such
channels or troughs. |

In some cases I place a guard around the
lower part of the liquid-conveyer in the ligquid
in the basin A, asshownat f, Fig. 4. The 0b-
ject of this guard 1s to prevent the scum On
the surface of the liquid from adhering to the
slats of the liquid-conveyer.  The impurities
are coagulated and the scum is formed in the
hotter parts of the liquid which are more re-
mote from the liquid-conveyer, much more than
near the liquid-conveyer, because the evapo-
rating-surfaces of the ligquid-conveyer arc algso
cooling-surfaces, and the greater degree of heat
in the parts of the pan more remote from the
liquid-conveyer determines the coagulation of
the impurities and the formation of scum 1n
these parts rather than at the liquid-conveyer.
The object of the guard f, Fig. 4, 18 to prevent
the scum being thrown by the boiling of the
liquid, or while it 1S skimmed. off, upon the

ing through channelsin
¢ ligquid bel

surfaces of the slats of the liquid-conveyer and | shown in Fig. b.

ngations, the bottom of the | face of the liquid from coming in conta

shown in Fig. 3 at d d, the |

and the

, liquid is evaporated by the liguid-conveyersD gas. Theliquid then passes into a defecaling- '

ng admitted continu- |
T am not aware that the basin or.

_  If pfefef?to;havfeithﬁ openings or spaces e, 11 |
 the alternate ends of the partitions, near the |
denser liquid

channel, while the |

allowing free access of the liquid > ]
to the .Ii;qum-zcongveyer,z and extends above the:

ugar and SIT’U.p fI'Om: |

| por or gas, similax
{ was allowed me

educed to a minimam, | may be fo isnlphi
of the bottom of the basin | formed in this apparatus, and the

o the liquid to be evapo- } the bisulphite may then be added to theliguid

thod has ma es, for none |
- of the liquid. is retained long in the basin or |
pan exposed to heat, and the less the quantity |

353,292 =

| surface of the lignid around the liquid-con-
veyer, thus pr

eye eventing the

~ In manufacturing s

cane-juice or
evaporating

s

uch cases 1 use,

to that for whic

;thiil éﬁlfllis to the action of sulphurous-acid gas; |
| or a solution of sulph

| which is to be clarified; but I prefer to expose
‘the cane-juice or
sul

¢ _ ffruib;jﬁicia to the fumes. of
phur in this app

pan, 2,where lime 0

ing-pan. In the clarifying-pan heat 1s ap-
plied,and the liquid is boiled until 1ts density
18 increasedlsufﬁciently to raise its boiling-
point and to 1ncrease its temperature to a de-

other saccharine liquids, and in BTN
fruit-juices and otherimpureliq-- '
to clarify as well as to.
_ irst, Fig.
. consisting ot an apparatus for . -
| exposing 1argeisuz1€facesojfjlijqnid to air or va-

_ _ urous gas and of water:
rmed, or bisulphite: of lime may be:
solution or

o | 01111]g-p011]tt() CO- T¢
| agulate the impurities, and the clear lignid 13

h a patent
No.

or other suitable chemicals
may be-added to clarify the liqunid. The liquid

oree sufficient to complete the coagulation of

the impurities.

Instead of thus boiling
its density, sugar or any suitable soluble sub-
stance may be added to the liguid in sufficient
quantity to increase the density of the liquid
at once,instead of by long-continued boiling,as

_ 59
described in my process for making sugar for
which Letters Patent were g

ranted me ecem-
ber 23, 1884, No. 309,776. In this case, after

the sugar or other soluble substance is added
and the liguid has the proper density, heat 13
applied until the liquid is near its now high
boiling-point. Then the heab is removed and
the liquid is skimmed, and the now clarified
semi-sirup is drawn off into the air-evaporat-
ing apparatus 4, described in this and in my
previous specifications, and the evaporationis

proper temperature. When

theligunid to 1ncrease

completed at the

11O
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the liquid has attained the proper density, 16

is drawn from this air-evaporating apparatus
into a similar apparatus, 5, for exposing large
surfaces of liquid to air, and the liguid 18 ex-
posed in thin films to cold air,and it is quickly
cooled, and this cooling

further evaporates the liquid, all of which 18
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process also still
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basses or flows backward and forward

Insome cases the
with, and with some liquids the first or the
defecating pan may be also dispensed with,and
In some cases the cooling apparatus may be
dispensed with, as in IFig. 6. In other cases,
however, the combination of the bleaching ap-
paratus, the defecating-pan, the clarifying or
evaporating pan, the alr-evaporating finishing
apparatus,and the cooling apparatus is greatly
pretferable.

ters Patent, is— B
L. In an air-evaporator, a basin or trough
for the Jiquid, made in semicircular form, and

titlons into channels, the partitions having
Openings at alternate ends, so that the liquid
- ACross
the pan through the channels, the liquid being
admitted continuously, and being evaporated
by the single-gslat or compound -slat liquid-
tonveyers in each channel while flowing
through the pan, and _
pan continuously, as set forth.

3. Inan alr-evaporator, 2 basin or pan hav-
ing a bottom composed of a series of troughs
oreorrugations corresponding to the single-glat
or compound-slat liquid-conveyers used, the
troughs being connected by pipes at their al-
ternate ends, so that the liquid flows forward

and returns across the pan through the troughs
Or corrugations, and from one trough to an-
the connections, the liquid be-
continuously, and being evapo- |

other through
ing admitted

bleacher may be dispensed |

also passing out of the

rated by the liquid-conveyers while

through the troughs and passing out of the

pan continuously, the troughs or corrugations
form fitted to the arc

having a semicircular
of the circle described by the single or com-
pound slats of the liquid-conveyers while Pass-
Ing under the lower wheels, as set forth.

4. In an air-evaporator having a basin di-
vided by parallel partitions into channels or
troughs, the alternate openings or connections
of one channel or trough to the next, near the

| bottom of the channels or troughs,to retain the

less dense liquid on the surface, asset forth.

5. In an air- evaporator,
combination with the slatsor liquid -conveyers,
and a trough or basid, as deseribed, a scum-

guard, f, in the trough or basin and at the
- [ lower end of the

slat or conveyer, substan-
tially as deseribed. - N

6. Inevaporatingsi rup, fruitjuices, and like
liquids, the process of €xposing large surfaces
of the liquid to air, vapor, or gas, for bleach-
Ing or clarifying by the fumes of sulphur or
other gas, or by use of bisulphite of lime, then,
after the first clarification has been performed
by heat,adding clarifying chemicals when the
liquid is boiling, adding at the same time sugar
or other clarifying substance to increase the
density, and evaporating the liquid thus treat-
ed by an air- evaporator apparatus, as de-
scribed, all substantially in the manner set
forth, - -

In testimony whereof T affix
in presence of two witnesses.

| ALBERT A. DENTON.

Witnesses: _ -
- ORLO HUBBARD,

H. DickEy.
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