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No, 773,139;

- UNITED STATES

Patented October 25, 1904.

PATENT OFFICE.

WILLIAM H. GESNER, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGN-
‘MENTS, TO CARIBBEAN MANUFACTURING COMPANY, OF NEW YORK,

N. Y., A CORPORATION OF NEW YORK.

DISTILLING AND EVAPORATING APPARATUS.

SPECIFICATION forming part of Letters IP-atent No, 773,139, dated October 29, 1904,
- Application filed Qctober 21, 1903, Serial No. 177,867. (No model.)

To all whom it may concern: -
Be 1t knowr: that I, Wrriam H. G ESNER. a
..citizen of the United States, residing in the
city of New York, borough of Manhattan, in

5 the county and State of New York, have in-

‘vented a certain new and useful Improvement
in Distilling and Evaporating Apparatus, of
which the following is a specification. _

The invention relates to continuous-treat-

1o ment apparatus; and the object of the inven- |

tion is to provide an apparatus of simple con-
struction which shall be economical in opera-
~ tion and efficient in service.

- Theinvention consists in certain novel fea-
15 turesand arrangements of parts and details of
construction, by which the above objects are

attained, to be hereinafter described.
_ The accompanying drawings form a part of
this specification and show a preferred form.
20 of the invention. ' |
Figure 1 is a vertical section, partly in ele-
vation, showing the entire working parts of
the apparatus. Fig. 2 is a horizontal section,
partly in plan view, showing one of the sub-
25 sidiary condensers and receivers. Fig. 8 isa
transversesection,ona larger scale. of the con-

veyer and its casing in which the material

to be treated is subjected to heat taken near:
the discharge end; and Fig. 4 is a section
30 showing a detail of the conveyer construction
on a still larger scale. TFig. 51is a longitudinal
section through certain portions of the casing
and conveyer corresponding to Fig. 1, but on
a larger scale. Fig. 6 is an end elevation of
35 a portion of the casing. Fig. 7is a corre-
sponding transverse section taken on the line
7 7 in Fig. 5. TFig. 8 is a vertical section
through the upper portions of the receivers
‘orsubsidiary condensersand certain connected
40 parts, partly in elevation.
~ dimilarletters of reference indicate the same
parts in all the figures. -
'+ The apparatus comprises a continuously-
running screw conveyer in which the material
45 to betreated is subjected to the action of steam
or-other heating agent, a condenser in which
the volatile elements driven off by the heat

may be liquefied, subsidiary condensers ar-

| being permitted through holes &', produced in

a number of the slower convolutions are solid

| ranged to be used alternately in receiving the

resultant liquids and provided with favorably-
presented cold surfaces on which any uncon-
densed vapors may liquefy, and means for

‘mechanically inducing a flow of the Vapors

from the conveyer to the subsidiary con-
densers. - S

A is a cylindrical casing set preferably at
aninclination to facilitate the downward travel
of the material, and B is an inclosed fixed
foraminous shell of smaller diameter, sup-
ported concentrically therein on longitudi-

nally-extending strips A’ between its under

surface and the interior of the casing, main-
talning the shell axially with an annular space
@ between it and the casing, free circulation

the strips A’. At the upper part of the cas-
ing and extending through to the interior
of the shell is a hopper C, to which the ma-
terial to be treated is supplied continuously
etther by hand or machinery. The upper
ends of the casing and shell are closed by
a cap or circular plug D, secured therein and
also closing the annular space .- The cap
has a central opening provided with a bush-
ing D', forming a bearing for a shaft E, ex-
tending axially of the shell and having a bev-
eled gear-wheel I at its upper end in mesh
with a corresponding pinion ¥’ on a shatt F,

“through which the power to slowly revolve
the shaft K is received. On the shaft E is a

30

continuous spiral flange or screw, matching
the interior of the shell. A portion E? at
the upper end beneath the hopper C is of
quick pitch, adapted to engage and rapidly
compress the material into the interval be-

“tween the succeeding threads E*® of slower

pitch for the purpose of sealing the screw and
casing to prevent the escape of vapors throngh
the hopper C. This portion of the screw and

9{3
and smoothly join the hollow and perforated ~
convolutions E*, forming the main mid-length
portion of the screw. This portion receives
steam under pressure from a boiler (not rep-

‘resented) through a pipe H, arranged axially 95

of the shaft K, controlled by a valve H', and
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entering the axial passage ¢ in the shatt |

through a stuffing-box H°. The passage ¢
communicates, througha radial branch ¢, with
the interior of the first of the perforated con-
volutions E* and circulates through the latter
and through the hollow but unperforated con-
volutions E?, forming the lower end of the
serew. 'The lower ends of the shell and cas-
ing are open, the former to permit the ex-
hausted material to escape freely and continu-
ously and the latter to allow free entrance ot
external air to the annular space ¢. The sup-
ply of air to the space ¢ may be controlled by
an annular damper A*, operated by a handle
A® on the lower end of the casing.

E’is a cock set in the projeeting end of

the shaft, communicating through the axial
passage ¢ and a radial branch ¢ with the last

ot the hollow unperforated convolutions E’.
serving to drain therefrom any water ot

‘condensation or other liquid collected 1n the

SCrew. - |

A?is a chamber placed at the lowest por-
tion of the casing to receive any liquid escap-
ing from the space ¢ and lead 1t through a

- pipe A® to any suitable receptacle.

30
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(+ is a condensing-worm in communication

with the upper portion of the space @ and
bathed, as usual, in water at a low tempera-
ture in a tank G'. Its outlet G* at the lower
end, branches, as indicated at ° &, the sev-
eral passages being controlled by the three-
way cock G°, by which the flow may be di-
rected through either branch to either of two
subsidiary condensers and collecting-tanks M

and N, preferably in the form of tall cylin-

drical casings having removable covers M’
N’. The branch G°® leads to the upper por-

tion of the receiver M, and the branch G*1is

similarly connected to the receiver N.
Kach subsidiary -condenser or receiver 1s

equipped with a series of depending hollow

partial partitions or diaphragms arranged
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with their planes parallel with each other and

supported from the under face of the cover.
The partitions are of different lengths, the
shortest, L./, being adjacent to the branch in-
let, and the others, 1%, L’, and I/, of succes-
sively-increased length. Water at low tem-
perature is supplied to the interiors of the
two series of partitions through a pipe L,
having branches L’ L%, Fig. 6, controlled by
valves 1" 18 leading to headers L, from which
distributing-pipes L' convey the water to the
upper portions of the first partitions, L..
These are connected at their lower portions
through obliquely-arranged pipes I." to the
lower portions of the partitions L, which
connect to the next partitions, L°, through
pipes L at the top. .The partitions L’ de
liver their water through a second set of 1n-

elined pipes, LY, Fig. 1, to the bottoms of the

longest partitions, L, from which the water
escapes through pipes L at the top to head-

773,139

ers I.® and thence through discharge-pipes
L'*toany convenientdrain or receptacles. By
this construction the water circulates through
the partitions and cools their plane surtaces,
which thus serve as auxiliary condensers for
any vapor in the receivers M and N.

The water supply and discharge is through
the covers M’ N’. and the pipes are provided
with ordinary unions LY, Fig. 8, to allow the
covers, with their attached partitions, to be
easily removed and replaced by any suitable
lifting device connected to the eyes M* N

K is an exhaust-fan or other device serving
to induce a partial vacuum in the receivers or
subsidiary condensers through pipes K' K7,

connected to the upper portions below the
COvVers. | |

" Material to be treated, which for the pur_-
poses of thisdescription may be understood

to be those portions of the tea-berry or winter--

oreen plant containing volatile oils, 1s sup-
plied to the hopper in sufficiently finely di-
vided condition, either moist or dry, In quan-
tities suficient to fill or nearly fill it, and thus
serve to close its discharge-opening. The ma-
terial passing through the latter is caught by
the serew, compressed, and forced downward
along the shell. Assoon asitreaches the per-
forated convolutions E* it is subjected to heat
and the penetrating and opening action of
the steam, which escapes through the pertfora-
tions into both sides of the thin spiral mass.
The temperature is rapidly raised and the vola-
tile elements driven off in the form of vapor
mixed with steam. This action is continued
until the material reaches the hollow but un-
perforated portions E of the screw and should
be.of sufficient duration, governed by the

length of the screw and its rate of revolution

and the temperature of the steam, to drive off
all the desired volatile matter in the material.
When the unpertorated hollow convolutions
are reached, the supply of steam directly into
the mass ceases, and the latter is then gradu-
ally dried by the contact with the hot surfaces,
and the material falls from the open end of
the shell in a dry condition, exhausted of all
the elements volatilizable at the temperature
to which it has been subjected. The vapors
mingled with steam escape through the per-
forations in the shell into the annular space
a, from which they are drawn to the.worm G
by the partial vacuum therein and are con-

densed and delivered to one or the other of

the two receivers where any liquid immedi-
ately talls. Any uncondensed vapor coming
in contact with the cold surfaces ot the parti-
tions are condensed thereon, and the result-
ing drops trickle down and join the liquid 1n
the bottom of the tank. The vapor tends by

its levity to rise in the space @, and its travel

through the worm to the tanks M and N and
itscirculation thereinareaided by the exhaust-
fan K, tending to maintain a partial vacuum
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in the tank in service and to induce a current |

toward the latter throughout the whole sys-

tem. The liquid, consisting of condensed va-

pors of water and volatile matter, accumu-
lates in the tank until its level reaches nearly
to the lower edge of the partition 1.}, as indi-
cated by a series of water-gages. (Notshown.)
Then the water-supply to the partial parti-

tions of that tank and the suction-pipe from

the fan K is shut off, and the other tank is
connected, the flow from the worm being cor-
respondingly diverted by the three-way cock
G°. The tanks are thus used alternately.
The liquid is allowed to stand until separated
into layers by gravity, and the portions are

drawn off through cocks J, entering the tanks

. M and N at different levels.
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Modifications may be made in the forms
and proportions, and parts of the invention
may be used without.the whole. | |

The perforations in the screw may be
omitted, depending on the transmission of
heat from the surtfaces alone in treating ma-
terials on which it is undesirable to allow
steam to act directly, as in evaporating oper-

~ations the vapor driven off, if valuable, may

be condensed, as before, or may be allowed to
escape before entering the worm. In this

arrangement the hollow imperforated convo- |

lutions E°, forming the lower end of. the
screw, as shown in Figs. 1, 3, and 5, are con-
tinued to the solid convolutions E® at the up-

per end, taking the place of the perforated

convolutions E*, as will be readily understood.
Instead of steam hot air under pressure

‘may be employed under some conditions, or

other gases or vapors may be used for which
certain volatile elements have an affinity, thus
serving as vehicles therefor to be afterward
separated therefrom. " | |

The inclination of the casing should be va-

ried to conform to the conditions obtaining
in the treatment of various materials.

“1mportant that the material shall practically

45

close the hopper and also the spaces between

the convolutions of the serew, so that the
steam shall act against the mass before its
pressure becomes too iow for effective service.
I claim— S
1. In an apparatus of the character set

torth, a screw conveyer having a portion of

1ts convolutions solid and a portion hollow, a

perforated - shell receiving said screw con-

veyer, means for supplying heat to said hol-

It is

low convolutions, and a casing of larger di-

ameter than said shell and inclosing the latter.

2. In an apparatus of the character set

forth, a screw conveyer having a portion of

1ts convolutions solid and a portion hollow,

‘part of said solid portion being of quicker

pitch than the remainder, means for supply-
ing heat to said hollow portion, a perforated

3
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shell receiving said screw, and a casing of

larger diameter than said shell and inclosing
the latter. | -
3. In an apparatus of the character set

torth, a screw conveyer having a portion of

1ts convolutions solid and a portion hollow,

part of sald hollow portion being perforated,
means for supplying heat to said hollow por-
tion, a perforated shell receiving said con-

70

veyer, and a casing of larger diameter than

said shell and inclosing the latter.
4. In an apparatus of the character set

torth, a screw conveyer having the convolu-

tions at one end solid and at the other hollow
and unperforated, and the intermediate por-
tion hollow and perforated, means for sup-
plying heat to said hollow portions, a perfo-
rated shell receiving said conveyer, and a cas-

ing of larger diameter than said shell inclos-

ing the latter.

5. In an apparatus of the character-_set |

forth, a screw conveyer having a portion of
1ts convolutions hollow and means for sup-
plying heat thereto, a perforated shell re-
celving sald conveyer, a casing of larger di-

ameter than said shell and inclosing the lat-

ter with an annular space between them, and
a condenser connected to said space.

6. In an apparatus of the character set
forth, a screw conveyer having a portion of
its convolutions hollow and means for sup-

| plying heat thereto, a perforated shell re-

celving sald conveyer, a casing of larger di-

ameter than said shell and inclosing the latter
with an annular space between them, a con-

denser connected to said space, and means as

an exhaust-fan for inducing a current from

said space through said condenser.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses., - - N |

. WILLIAM H. GESNER.
 Witnesses: | |

Rost. CoNnNOR,
(CHARLES R. SrEARLE.
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