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CASE B.

Lo all wchom it may coneern :

Be it known that I, GUSTAV A. HAGE‘\IA‘\TN
of Copenhagen, Denm.:uk have invented a

new and useful Improvement in Method and

Apparatus for Evaporating Uiquids; and I do
bereby declare the following to be a full, clear,
and exact description thereof, reference being
had to the accompanying dmmun forming a
part of this specification, in Whlch——

1"‘1*31118 1 15 a section oi an apparatus em
bodying my 1nvention and adapted for carry-
Ing out my improved process. Ifig. 2 is a top
view of the receiver; and Ifig. 3 1s an enlarged
view of the upper eud of one of. the pipes or
conduits.

Like letters refer to like parts .wherever
they occur.

My 1nvention relates to method and appa-
ratus for evaporating and concentrating sac-
charine and other liquids; and it consists,
first, 1n applying heat to both sides of a thin
centmuous or flowing film of liquid, the vapors
arising being carried off by means of air-cur-
rents 111du(,ed by either a suction or blast;
and, secondly, in a series of vertical tubes or
plpes, inclosed or jacketed so as to be heated
upon one surface by the direct contact of the
heated medium, and upon the other surface
by communication with means for inducing
air-currents ; and, thirdly, in slotting or per-
forating the end of the pipe or tube, and com-
bining the same with a cup or similar device
for causing the liquid to distribute itself in
film over the surface of the pipe.

I will now proceed to describe my inven-
tion, so that others skilled in the art may ap-
ply the same. +

o represents a cylinder, which may be of
wrought-iron or other Smtable material, and
18 closed at both ends by heads b ¢, perforated
for the reception of tubes or pipes d Through
the lower head b these pipes pass water- tlght
being secured by any suitable packing, but
through the upper partition ¢ they may pass
loosely. Between heads b and ¢ are arranged
a serles of three or more diaphragms, ¢ f g &,
through which pipes d pass loosely—the di-

ameter of the openings for the passage of the |

pipes gmduall; decreasing from f toward e,

the object of the dmphragms being to disseini-

nate the steam or other heating medium.
Upon the upper ends of the tubes d are formed
or secured collars or cups r, to direct the
liguid from the receiver against the surface
of the pipes—the pipes being perforated, or
preferably provided with oblique cuts, to dis-
tribute the liguid in an even film over the
surface of the tubing. The lower end of these
pipes pass, watei-‘1ght, through head 6. To
the lower end of cylinder or jacket a 1s secured
a-short cylinder or extension, ¢, with which is
connected a pipe, ¢, leading to a fan or other
suitable blower, k, for inducing a current of
atr; and to the lower flange of ring ¢ is at-
tached the concave or kettle-shaped bottom 7,
having a draw-off opening, ¢’- Above the -
diaphragm or head ¢ are two or more rings,
n p, forining an extension of the jacket a, and
divided by a perforated diaphragm, 7, info an
npper chamber or receiver for the reception
of the liquid, and an intermediate chamber,
connected with jacket @ by pipe m, for con-
ducting off the vapor-charged air. The inter-
mediate chamber 1s traversed by filaments or
wires &/, which direct the liquid from the re-
ceiver into cups » on the upper ends of the
pipesd. [ is an inlet-pipe, connected with the

| jacket @ at or near its upper end, and «/ is an

exilt or exhaust pipe at the lower end, the
waters of condensation being trapped from the
jacket by pipe <.

The above 1s the general construction of
devices used by me, and the method of em-
ploying the same is as follows:.

The saccharine or other liquid is admitted
to the receiver p in a steady stream, and, es-
caping through the perforated bottom, 1s con-
ducted by the filaments or wires s to the cups
r of pipes d, and 1s thence distributed by
means of the perforation or cuts in a thin
film over the surface of pipes d, from the lower
end of which it drips into the kettle or bot-
tom j and flows thence by pipe ¢’ to a suitable
reservoir. The thin film of liquid, in its down-
ward course, meets a current of air induced
by a suitable fan or other blower—-said air-
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current being previously dried and heated, if | I claim, nnd desire to secure by Letters Patent,

preferred—takes up vaporsand hastens evapo-
In the meautime steam (genemlly waste
steam) has been admitted to the surface of

the pipe opnosite the surface covered with |

the film of liquid, and the heat requisite for
inducing evaporation thus obtained, the water
of condensatlon belng trapped off in an y suita-
‘ble manner.

In the arrangement of the devices herein
shown, the hiquid to be evaporated is con-
ducted by copper wires s to collars or cups r
surrounding the ends of the pipes d, is thence
dlstrlbuted in a thin film over the mteuor Sur-
face of the pipes, descending meets an upward

current of air induced by fan £, and finally |

drops 1nto kettle 7, passing thence to the reser-
voir., Steam 18 admitted to jacket ¢ by a
pipe surrounds the outside of pipes d, 1s dif-
fused by diaphragms e, f, g, and &, and 18 ex-
hausted or escapes from pipe #/. The air from
fan &, which has passed through pipes d, be-
commﬂ heated and surcharged with mmsture,
is conducted from chamber ; %, through pipe m,
into jacket a, where any heat is utxllzed and
any waste water of condensation, together
with that from the steam, is trapped off by
means of pipe ¢, the air finally escaping with
the waste stea,m through pipe #’.

It is evident the ennre procedure mlght be |

. d, and the film and air currents on the outer
surface thereof, without avoiding either the
- method or apparatus herein specified.

Having thus described my invention, what

|

i

18—

1. The process herein described for evapo-
rating and concentrating liquids, consisting
in exposing a thin, continuous, or flowing film

of liquid to heat applied on both sides thereof,

and to the action of an induced alr-current
substantially as specified.

2. In an evaporator for evaporafing and
concentrating liquids, the combination of one
or more vertical tubes or pipes, an inclosing
jacket or cylinder, a series of perforated heads
or diaphragms, and two or more induction
and eduction pipes communicating with the
jacket and wvertical tubes, substantially as
and for the purpose specified. -

3. The combination of eylinder a, hanng
perforated heads b ¢, and induction and edue-
tion pipes ! w, with tubes d, and blast or ex-
haust fan k, substantially as and for the pur-
pose specified.

4. The combipation of- blower E, pipes d,

cylinder or jacket a, having heads b ¢ y, pipe
m, and eduction-pipe u, substantially as aud
tor the purpose specitied. .

5. The tubes d, having one end cut or per-
forated, and provided with a cup for receiving
a Ilqmd and directing it against the surface

of the pipe, subbtantldlly as spectfied.

In testimony whereof I, the said GUSTAV

- | A HAGEMANN, have hereunto set my hand.
. reversed, viz: the steam passed through pipes |:

GUSTAV ADOLPH HAGEMANN.

Witnesses:
ATUG. TRHAG,
J. V. ROODAMME.
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