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UNITED STATES

PaTteENT OFFICE.

FRANCOIS HAECK, OF BRUSSELS, BELGIUM.

IMPROVED APPARATUS FOR COOLING AND AERATING LIQUIDS.

Specification forming part of Letters Patent No. 45,004, dated November 8, 18064,

To all whom it may concern:

Beit known that I, FraANcoIs HAECK, a sub-
ject of the King of Belgium, residing at Brus-
sels, Belginm, have invented an Improved Ox-
ygenator and Cooler for the Use of Distillers
and Brewers; and I do hereby declare that the
following is a full, clear, and exact description
of the same.

Very often in distilleries it is necessary tore-
duce to a very low temperature and at thesame

time to oxygenate considerable quantities of

liguid intended to afterward undergo aleoholie
fermentation. To attain this double end it is
usual to spread these liquids in large shallow
troughs, similar to the cooling-troughs used
in, breweries for the cooling and oxygenating
of worts. .The operation of cooling in these
troughsis accelerated by fans; butas the tem-
perature and the amount of oxygenation which
should be imparted to these liquids are always
the same, in order to produce good fermenta-
tion, while the temperature of the air and
consequently the length of time the liquids
are allowed to remain in the troughs are va-
riable, the operation of cooling and oxygen-
ating the liquidsis not performed for the most
part under conditions favorable to the best
alcoholic fermentation. Now, it is exceed-
ingly easy, by the employmeut of the appara-
tusrepresented in Figures 1to 5, to performthe
cooling and oxyg enatlon of Lhe llqlll(lb with
mathematical precision.

Figure 1 is a plan of the apparatus; Fig. 2, a
welblcal section, and Fig. 3 ahorizontal section.

The open Jaoket ¥, Figs. 1 and 2, is con-
structed in the form of a g'utter. The inner
side, ¢, of the jacket is pierced with vertical
rectangular holes » at small distances from
each other. The liquid to be cooled, coming
from the reservoir sufficiently hot, enters the
narrvow gutter ¥ in a double stream by pipes
0 o/, Fig. 1, in such manner as to produce in
the gutter a circulating motion as rapid as pos-
sible. This circulating motion of the liguid
causes it to passinto the space ¢ by the lateral
holes n from the gutter. By the motion im-
parted to the liquid the portions which pass
through the holes n descend with a uniform
motion into the space ¢ to the widened bot-
tom 4 thereof.

4'is o pipe by which the cooled liguid makes
its exit from d. This pipe rises to the height

necessary for the level of theliquid in the gut-
ter o'. It is fitted with a cock, R, to empty
the space ¢ at the end of the operation. The
refrigerating-water enters by two pipes, e ¢

They extend horizontally the whole length of
the interior of the space, as indicated in Fig.
4, which is a view of the pipee. They are
pierced with holes at top, by which the water
is divided and projected toward the top of the
apparatus, 80 that the whole breadth of the
refrigerating-space is made o act. One of
these pipes Tleads the water to the bottom of
the narrow space at the right of the appara-
tus, while the other plpeleads it to the bottom
of the narrow space at the left of the appara-
tus. By this method of introducing the water
the liquid which descends in the space « is
surrounded on both sides by refrigerating-wa-
ter, which is renewed according to the quan-
tity of liquid which passes through the space
a. The refrigerating - water having become
heated runs off by the pipe j”.

The apparatus thus described is constructed
in parts united by flanges and Dbolts, so that
the four parts—twotogetherin juxtaposition—
which form the apparatus may be entirely sep-
arated to be cleansed by hand.

The two parts which form the space ¢ are -

of tinned copper, and the two parts which form
the vessel surrounding the water are of iron
or wood.

It is easy to understand that by introducing
cold water proportionate in quantity to bhe
quantity of liquid introduced the liguid may
always be reduced to the exact temper‘ttm'e
required for the fermentation.

I now proceed to explain the manner in
which the exact amount of oxygen indispensa-
ble to good fermentation isintroduced into the
]iquid. For this purpose I place at the orifice
of the pipe j/ a cylindrical vessel, A. ¢ is a
division-plateinthis vessel, in which are fitted
a number of small tubes, s, open at their two
ends. (See the vertical section, Fig. 2, A,
and plan, Fig. 5.) These tubes are all of the
same diameter. Immediately above the di-
vision -plate ¢ they have an opening, o,
through which the liquid passes from the
trough and flows through the lower ends of
the tubes. This flowing produces in the bot-
tom of each tube a continuous suction which
draws air through the upper opening, m, of
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each tube. . The current of air mixes with the
current of liquid which passes through the
tubes. It mixes with it also by the falling of
the liquid on the division-plate of a second
vessel placed immediately under the first, and
constructed in every respect the same.

It is obvious that the liquid will be nmore
oxygenated the more tubes and superposed
vessels it passes through. As all the liquid
mass is actuated by the same conditions of
oxygenation, the oxygenation will be homo-
geneous, and will insure an equal and regular
fermentation of the liquid.

. The operation just described for the cooling
and oxygenating of the liquid applies also to
the cooling and oxygenation of worts of beer.

The process above described for regulating
at a fixed temperature and oxygenating toan
exact amount is also applicable to the manu-
facture of vinegar, sinece the production of
vinegar is only an oxygenation of the liquid
by means of air introduced in suitable quan-
tity. The refrigerating and oxygenating ap-
paratusthusdescribed allows ofimparting rap-
idly the exact degree of temperature and the
precise amount of oxygenation necessary for
the best alcoholic fermentation of a liguid,
This apparatus performs the refrigerating of
the liquid by the' process of reducing it into
thin layers or films. The liquid to be cooled
is equally distributed in the central narrow
space of the apparatus by causing it to enter
first as forcibly as possible a narrow gutter,

which it rapidly traverses all round the ap-

paratus, escaping by equidistant lateral ori-
fices formed in the inner side of the gutter.
The cooling medium enters below on both
sides, and is distributed the whole length of

the apparatus; and the oxygenation of the li-
quid 1s effected by means of a vessel or trongh
into which the liquid is carried on coming out
of the refrigerator, from which vessel the li-
quid cannot escape except by flowing through
anumber of tubes open at both ends and trav-
ersed by a quick current of air drawn into
the tubes by the flowing of the liquid, which
air enters the tubes by holes formed at the
level of the bottom of the vessel.

The refrigerating apparatus may be made of
the cyhnducal form.

‘What I claim as my invention, and desne
to secure by Letters Patent, is—

1. The cooler 11ereinbefore described, con-
taining a thin chamber for the ligquid to be
cooled, thin chambers for the cooling liquid,
a perforated gutter or its equivalent to dis-
tribute the liquid to be cooled, a pipe for its
escape, and suitable means for the supply and
esecape of the eooling-liquid, all the parts be-
ing constructed substantially as set forth.

2. The oxygenator hereinbefore described.
composed substantially of two chambers and
perforated tubes, through which tubes air is
drawn by the flow of the liquid, all con-
structed substantially as set forth.

3. The combination of the cooler and oxy-
genator, as described, so that the liquid may
be cooled and o*(yfremted at one continuous
operation.

In witness whereof I have hereunto set my
hand.

FRANCOIS HAECK,

Witnesses:
T. VIRNEBURG,
G. DAWES.




