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To all whom it n’ba&y CONCErTL:
- Be it known that I, EMIL HOLTHAUS, a citi-

- zen of the United States,, residing at Canar sie,

Kings county, New York, have invented eer-
tain new and useful Improvements in Evapo-
rators for Tank-Water and the Like, fully
described and represented in the following

- specification and the accompanying drawings,

forming a part of the same.

The object of this invention is to fmnlsh a
cheap and effective apparatus for concentrat-
ing the tank-liguor from rendering establish-
ments the sweet water from sugar refineries,
and 5111111&1 liguids.

My construction belongs to that class 1n
which double or friple effects are secured
from the live steam by discharging the vapor
which 1s generated in one evaporator through
heating-pipes immersed in the liquor of the
succeeding evaporator; but the vapor dis-
charged from the heating-pipes is, In my in-
vention, led to the condenser upon its dis-

charge from the succeeding evaporator. Iam

thus contrary to the ueua,l practice, enabled
to obtain a considerable vacuum in the first
evaporator and thus greatly facilitate the ra-
pidity of the evapomtion, and am thus en-
abled to secure such evaporation at a lower
temperature. In my construction the liquor
is agitated by paddles affixed to a horizontal
shaft, and the heating-pipes are extended
through the liquor at opposite sides of the

- shaft as well as below the same, so that the

35

40

liquor may be driven toward such heating-
pipes in whatever direction it 1s propelled by
the paddles. In my construction the evapo-
rators are formed as tanks and arranged upon
the same level, and are connected by a pipe
below the bottom of the same, so that the lig-
uor may stand at the same level in both, and
an automatic supply of liquorto the first evap-
orator is secured in the usual manner by
means of a ball-valve to maintain a uniform
level during the evaporative process.

The invention will be understood by refer-
ence to the annexed drawings, which exhibit
in diagrammatic form an embodiment of my
invention. -

Figure 1 is an elevation of the apparatus
in 10nn1tud1na1 section where nnshaded, and
Kig. 2 is a cross-section of the evapor etm on
line 2 21in Ifig. 1
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A is a tank containing the unconcentrated

liquid, which would be supplied through pipe
A', and the gases, if foul tank-water be used,
conducted off through pipe A® and dlsposed
of by ceremation or otherwise.

B and B’ are the evaporators, the top of the
first being connected by vapor-pipe C with
heating-tubes D?in the bottom of the evapo-
rator B'. The evaporators are formed ot rect-
angular tanks set upon the same level, and
are connected below the bottom by a pipe 1,
by which means theliquor is sustained in both
tanks at the same level, and a pipe M is pro-
vided to draw the concentrated liquor at
pleasure from the evaporator B'. The liquor
pipes are provided, respectively, with cocks
A chamber J is formed in one
end of the evaporator B by a perforated par-
tition J’, and the pipe K connects such cham-
ber with the tank A by means of a ball-valve
e. 'The valve is arranged to close upon a seat
in the top of a valve-chamber a, and the float
or ball b is attached to the valve by rod ¢ to
close the same when the liquor attains the
desired level. As a partial vacuum is main-
tained in the evaporator B, the combined
weight of the ball and valve is made sufficient
to open the valve when the liquor falls below
the desired level, thus automatically feed-
ing an eddltlonal supply from the reservoir-
tank A.

A heating-coil L is arranged within the liq-
uor in the evaporator B and provided with
boiler connection m and drain-pipe n. Va-
por-chambers D and D’ are formed at oppo-
site ends of the evaporator I3', and the heat-
ing-tubes D*are extended (between the cham-
bers) through the liquor therein. A horizon-
tal shaft fis mounted to rotate in each of the

evaporators and provided with paddles g to

agitate the liquor and bring Tresh portions
eenstantly in contact with the heating coil
and tubes.

The shaft f in the evaporator B 1s suppm ted
upon the perforated partition J' and upon the
opposite end of the tank, projecting outside
of the same to receive the driving power. In
the evaporator B’ the shaft extends across the
body of the evaporator and across the cham-
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ber D, extending outside of the same to re-

ceive the driving power.
Fig. 2 shows the heating-tubes D* arranged




at both sides of the horizontal shaft I, as well
as below the same, and certain of the tubes
extending nearly to the top of the paddles,

~ where the level of the liguor would be main-
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fained. By such disposition of the tubes the

liquor is thrown against the tubes in which-
ever dirvection it is impelled by the paddles,
thus bringing the liquor more rapidly into
contact with the tubes and promoting the
evaporation thereby.

The top of the second evaporator is con- |

nected by pipe E with a vacuum-pump I, and
the outlet-chamber D’ at the terminal of the
heating-tubes D* is also connected with the
pipe E. A pipe G with suitable cock is pro-

vided to draw from the chamber D' the water

condensed in the tubes D=

- The operation of the apparatus is as fol-
lows: The cock M’ is closed and the cocks K’
and I’ are opened and the liquoris permitted
to enter through the ball-valve until the evap-
orators are filled to the proper level, when the
valve closes. Theshafts fare rotated by suit-

able means, asby the pulleys //, and the liquor

is thus agitated by the paddles g. The per-
forated partition J' protects the ball-float b
from the currents which are produced by the
agitator, while the perforated partition J’ per-

~ mits the liquor to flow freely from the cham-
ber J as it is supplied by the valve. Live.
steam is circulated through the coil L, and the

vapor generated in the evaporator B passes
from the pipe C and tubes D? to the vacuum-
pipe E. The vapor generated in the evapo-
rator B’ is drawn off through the same pipe,
and a partial vacuum is thus maintained in
both the evaporators. The water of conden-

~ sation 18 drawn from the chamber D’ through
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the pipe G by a suitable pump. Asthe con-
centration proceeds in both the evaporators,
thelevelis maintained by the automatic open-
ing of the valve e, and a test is made from
time to time until the desired strength of the
liquor 1s attained, when the supply-cock K’
is closed and the cock M’ is opened and the
Iliquor drained from both the evaporators,
passing from the first into the second through
the pipe I. The cock M'is then closed and
the cock K' opened and the evaporators re-
filled until the ball-valve closes automati-
cally. The agitation of the liquor greatly fa-

cilitates the evaporative process, while the
mtroduction of fresh liquor through the valve
e, to maintain a uniform depth of the same,
preserves the dilution of the liquor in the
highest possible degree as the evaporation
progresses, and thus facilitates the boiling of
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the liquor and the disengagement of the

steam. -
It will be understood that stulfing-boxes

“would be required around the shafts 7 where
they extend from the evaporator into the open

0o

air to receive the rotary power; butsuch and -

other details of constriuction are omitted from

the drawings, as they are well understood in

the art and form no part of the present in-
vention.

I donot claim the ordinary double or triple
effect produced by conducting the vapor
which is generated in one evaporator through

the heating-tubes in the succeeding evap-
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orator, but have so constructed my series of

evaporatbors that a connection exists between
the heating-tubes D* and the suetion-pipe of

the condenser or vacuum-puinp.
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T am aware that ball-valves are old, as well

as agitators, in various forms of apparatus,
and do not therefore claim the same except
in the arrangements Lierein set forth.

Maving thus set forth the nature of the in-
vention, what I claim herein is—

1. The evaporator-tank having vapor-
chambers D and D’ at opposite ends, the ro-
tary shaft fextended through the evaporator

and provided with paddles g, the heating-

tubes D? connecting the chambers D and D'

through the evaporator, and arranged below
and at both sides of the shaft I, and suitable

connections from the evaporating-chamber
and the chamber D’ to the vacuum-pipe, the
whole arranged and operated substantially as
set forth.

2. The rectangular evaporator-tank I hav-
ing perforated partition J' forming chamber
J near one end, the rotary shaft f supported
upon such perforated partition and upon the
opposite end of the tank, and provided with
paddles ¢, heating-pipes L supplied with live
steam, the vapor-pipe C extended from the
upper part of the evaporator, a supply-tank
connecting with the chamber J by an inlet-
pipe K, and a ball-valve applied to the inlet-
pipe within the chamber J and protected from
the movements of the liquor beyond the per-
forated partition, as and for the purpose set
forth. |

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

EMIL HOLTIIAUS.

Withesses:
THOMAS S. CRANE,
I.. LEE.
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