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Lo all whom it may concern: S |
Be 1t known that I, ALBERT A. DENTON, a
citizen of the United States, residing at Bava-

' ria, in the county of Saline and State of Kan-
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sas, have invented certain new and useful Im-
provements in Apparatus for Evaporating
Liquids by Air, of which the following is a

specification, reference being had therein. to

the accompanying drawings.

- The object of this invention is the improve-
ment of the apparatus for evaporating liquids

by air for which Letters Patent were granted
me December 23,1884, No. 309,775,and Aprilé,
1386, numbered 339,388, 339,389, and 339, 390,

‘and for which a patentapplication is now pend-

ing, filed on the same day with this.
Figure 1 is a perspective view showing com-

pound slats and the arrangement and connec-

tion thereof, with means to move then. Hig.
2 1s a side elevation of the apparatus as in

-use, the one side and the top of the casing

removed; Fig. 3, a detail in perspective of one.
of the disks on its axis, with one of the sepa-
rating-thimbles in position; Figs. 4 and 5, de-
tails of the arrangement of the troughs.

~ In this apparatus the object is to cheapen .

and to simplify the construction. |
In this apparatus the object, also, is to im-

provethe working of the apparatus by causing

the air to pass the shortest possible distance
through the wet evaporating-surfaces of the
liquid-conveyer, for hot and dry air is very
quickly saturated, and also has its temperature
rapidly lowered when passing over wet sur-
faces, and to aftain the best results the air

should be allowed to escape from the apparatus

as soonas or rather before it is fully saturated.
I accomplish these results in the following
way. 1 construct a compound slat, A, Fig. 1,

by using a single axis, B, instead of using a

double or compound axis, as heretofore. This.

ax1s may be a piece of gas-pipe, as that has
less weight and’ greater rigidity than a solid
axis, and its open ends also give an casy
method of attachment to the attachment-links
of the supporting-chains. Plateés or disks of
circular or other suitable form, F I, having a
central perforation,®,to receivethe axis B,are
placed upon the axis a suitable distance apart
to allow air to pass freely between these plates
or disks, and also to pass easily through the

!

liquid in the basin N, Fig. 2. These disks
may be soldered or otherwise rigidly fastened

to the axis B, or suitably - flanged collars or
thimbles P, Fig. 1, may be placed on the axis
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B, between the disks,to keep them the proper
distance apart and in proper position, and in

this case the disks may be loose and free to
turn upon the axis B. I form the next com-
pound slat, Fig. 1, in the same way, except

‘that the disks are spaced differently upon the

axis B, so that each alternate compound slaf;
may work partly within the preceding and the
succeeding slat, as shown in Fig. 1. These
compound slats, when placed upon the chains
H H, Fig. 1, by connecting them with the at-
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tachment-links D D, Fig. 1, and the chains

placed upon the upper sprocket-wheels, T I,
and the lower sprocket-wheels, J J, and the
angle wheels or rollers K K, as shown in Fig.
2, compose the liquid-conveyer B.

The object of the angle wheels or rollers K
K is to cause the compound slats to descend
Into and ascend vertically from the liquid in
the basin N, Fig. 2, as that is the best way to
immerse or wet the slats, and also to cause the
compound slats to pass horizontally, or in an
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inclined position, over the air-heater or the |

air-heaters L. L, as the hot air passes vertically

a short distance only over the wet surfaces of

30

the liquid-conveyer E when in that position.
In this construection the part of the liquid-con-
veyer L, Fig. 2, which is below the angle-

wheels K K is the wetting portion, and the
horizontal part of the liquid-conveyer E is the
evaporating part of the liquid-conveyer.
Under the horizontal part of the liquid-con-
veyer I, Fig. 2, I place a drip-pan, M, to re-
ceive the liquid which drops from the liquid-
conveyer Il while it is in motion, and to return

Q0

1t to the basin N, which contains the liquid ..
being evaporated. This dri p-pan M is placed

a sultable distance below the liquid-coveyer E,
Fig. 2, to allow the air to enter above the drip-
pan M, and then pass vertically up through
the wet surfaces of the liquid-conveyer E.

~The drip-pan may consist of a plain shallow
basin or trough, which receives the liquid
which drips from the horizontal part of the
liquid-conveyer, and returns it to the basin
containing the liquid which is being evapo-
rated, as 18 shown in Fig. 3. The drip-pan

0s

ICO




{m

Y0

2 I S 353,291

may also be composed of troughs a a a, with
spaces between the troughs, which spaces al-
low air to ascend between the troughs, and
then through the horizontal part of the liguid-

conveyer, and these tronghs may overlap cach

other in such manner as to prevent the liquid.
which drips from the liquid-conveyer from

passing between the troughs, and from falling
upon the furnace underneath the troughs, as 1S
shown in Fig. 4. o |
The spaces between the tronghs may be pro-
tected by suitably-formed shieldsd, as in Fig.
5, which arrest the falling drops of liquid and

convey them to the troughs « @, which return

the liquid to the basin containing the liquid
which is being evaporated, and spaces may be
allowed between theseshieldsband the troughs
& ¢, S0 that air may ascend between the trou ohs,

and also pass through the liquid - conveyer
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above the troughs, as shown in Fig. 5. By

these means the heater may be underneath the.

drip-pan and the liquid-conveyer, and the air
may ascend more uniformly through the liq-
nid-conveyer than is the case in Fig. o, and
all parts of the evaporator are nearer the
source of the heat and then pass vertically up

through the wet surfaces of the liguid-con- |

veyer L.

evaporated may be admitted to the drip-pan
M, Fig. 2, by the pipe Q. The liquid passes
through the drip-pan M into the basin N,
where it is taken up by the disks which com-
pose the compound slats of the liquid-con-
veyer, and is carried through the hot air as-

cending from the air-heaters L L, and the hot

air evaporates water from the liquid. By ad-
mitting the liquid at Q, Fig. 2, to the drip-
pan M the drip-pan M IS prevented from be-
coming dry, as would be the case when but
little liquid dropped from the liquid - con-
veyer E, and the surface of the liquid in the
drip-pan M is also an additional evaporating-

- surface, as it is also in contact with hot air.
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The air-heater I, or the air-heaters L L, may
be placed under the drip-pan M, as shown In
Fig. 2, or in any other suitable position. The
air-chamber O may be of any suitable shape

to cause the air ascending from the heater Li

to pass through the compound slats which
compose the liquid-conveyer K.

In some cases the air-heater L, Fig.2, may b'“e'

dispensed with and afan, 8, Fig. 2, may be used
to cause currents of air through the apparatus,
and the evaporation may be performed by air

liquid being evaporated will

will often be desirable to use both the heater
and the fan at the same time. By the pecu-}!

. _ _ |
at any temperature when the nature of the
permit; but it

liar arrangement of the conveyer the air is 60
admitted vertically across the conveyer.

In
this modification of my evaporator there 1s a

| very large evaporating-surface, and therefore

ajr in this way it gains access, while in 1its

presents a form of construction best suited for
the larger operators. By admitting the fresh

driest state, to the horizontal parts of the lig-

uid-conveyer, and thus Insures the very best

results. -
“What I claim as my invention, and desire

to secure by Letters Patent, 15—

1. In an air-evaporator for 1iquids; a liquid-

conveyer consisting of a vertical part for wet-

ting the evaporating-surfaces, and a horizon-
tal or inclined part for evaporating the liquid 75

| which adheres to the surfaces of the disks, as

- - | with a central or nearly
- In operating this apparatus the liquid to be }

part and an inclined part, as described, a hori-

and an air-heater and a fan, as set forth.

mitted vertically through the horizontal part

seb forth. . f _
9. In an air-evaporator, in combination with
a liquid-conveyer consisting of a horizontal .
O
zontal or inclined drip-pan to recelve the l1q-
nid dropping from the liquid-conveyer and to
return it to the basin, as set forth. |
3. In a compound slat, a single central axis,
as set forth.,
4. Tn acomponnd slat, singledisks or plates,
| | | central perforation
fitting the central axis, and soldered or other-

s
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wise rigidly attached to the central axis, as
set forth. _ - o

5. In a compound slat, a collar or thimble
fitting upon the axis, and preferably flanged

Q0

for keeping thesingle platesor disks1n proper

position, as set forth. |

6. In an air-evaporator, the combination of 95
a liquid-conveyer consisting of a vertical part
and a horizontal part,and angle wheels or roll-
ers, and a drip-pan and a basin containing the
liquid to be evaporated, and an air-chamber

7. In an air-evaporator, the combination of
a liquid-conveyer consisting of a vertical part

‘and a horizontal part, and angle-wheels, and
a drip-pan and a basin contalning the liquid,

and an air-chamber and a fan, as set forth.
8. In an evaporating apparatus, as de-

seribed, in combination with the liguid-con-

veyer, consisting of a vertical and horizontal

part, as described, a fan whereby air 1s ad-

of the conveyer, substantially as described.
In testimony whereof T affix my s ognature in

presence of two witnesses. | :

ALBERT A. DENTON.
Witnesses: '
OrLo HUBBARD,
C. A. HUBBARD.
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