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Lo all whom it may concermn:

Be it known that I, JoSEPH E. CROSS, a citi-
zen of the United States, residing at Brattle-
borough, in the county of Windham and State
of Yermont, have invented a new and useful
Distilling Apparatus, of which the following
18 a specification. |

My invention relates to a distillin g appara-

tus, and has for its object to provide means
whereby liquid may be conveniently and eco-
nomically distilled with rapidity, the condens-
Ing devices being such as to accomplish the
desired object as rapidly as vaporis supplied
thereto. |

Further objects and advantages of this in-
vention will appear in the following descrip-
tion, and the novel features thereof will be
particularly pointed out in the appended
claims. |

In the drawing the figure represents a sec-
tional view of a distilling apparatus con-
structed in accordance with my invention.

1 designates a reservoir designed forthe re-
ception of liquid to be distilled and designed
to be arranged in operative relation with a
heating device or furnace 2, said reservoir
having at its bottom and preferably coexten-
sive therowith a boiler 8, which is separated
from the body portion of the interior of the
reservoir by a partition 4, which in the con-
struction illustrated is of conical shape. This
separating - partition, beneath which is the
boiler, wherein the liquid is to be heated from
the interior of the body portion of the reser-
voir and wherein is arranged the supply of
liquid to be distilled, is of hollow construc-

tion, having upper and lower walls 4* and 4°,

with an intervening space 4¢ forming a cham-

- ber for air or other heat non-conducting me-
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dium to prevent the contents of the boiler
from being reduced in temperature by the
proximity of the liquid in the body portion of
thereservior. Thehollow partition-walls are
extended vertically at the center of the boiler,
as shown at 49, to form a central outlet-tube
for the vapor generated in the boiler, said
central tube having a vapor-outlet 5 at its
open upper end. This vapor-outlet 5 is pro-
vided with a deflector or hood 6 to prevent

50 the liquid contents of the boiler from being

blown vertically any considerable distance

T

beyond the extremity of the outlet or into the
condensing devices hereinafter described,any
liquid which is foreced through the outlet be-

ing caused to drop exteriorly of the tube form- 53

ing said outlet into the body portion of the

reservoir. | |
Centered over the outlet-tube of the Boiler

withits lower edge submerged in the contents

of the main portion of the reservoir is a goose-

neck conveyer 7 of conical construction, the
upper reduced outlet 8 thereof extending
through a suitable opening in the side wall

of the reservoir and being in communication -

with a conductor 9 for vapor discharged
through the passage 5.

Communication between the body portion
of the reservoir and the boiler is established
by means of feeders 10, of which any desired
number may be employed, and water or other
liquid to be distilled may be introduced into
the body portion of the reservoir by means
of a supply-tube 11, a suitable gage 12 being
arranged in communication with the interior
of the reservoir to indicate the height of the
liquid therein; also, a discharge- faucet 13
may be located at the bottom of the main

~chamber of the reservoir to withdraw the con-

tents thereof for cleansing or analogous pur-
poses. - |

Any portion of the vapor generated in the
boiler-chamber which finds its way into the
interior of the main chamber of the reservoir
and is condensed upon the surface of the
cover 14 may be collected by means of a tier
of pans15, having depressed centers,at which
are located outlets 16, arranged in vertical
alinement, with a funnel 17 at the inlet end of
an auxiliary conveyer 18, which is in com-
munication with the downwardly and out-
wardly inclined outlet-arm of the main con-
veyer 7, said collecting-pans being separate

from the reservoir and being supported by

suitable means, such as a rib 19, below the
plane of said top or cover 14. Also said o
or cover may be provided with a downwardly-
contracted flange 20 for carrying condensed
vapor inward and dropping it upon the sur-

| face of the uppermost collecting-pan to pre-

-

vent the liquid from flowing down the walls
of the main chamber of the reservoir.
The condensing apparatus through which

P 95

6o

75

80

90

100




10

20

35

0 641,437

the vapor is conveyed from the still consists ]

of a condenser-chamber 21, arranged in a
cooling-tank 22, which is adapted for con-
taining a cooling liquid, such as water, such
cooling agent beingintroduced through open
top of tank and being removable by means
of a stop-cock or faucet 24. '
chamber 21 is wholly submerged in the con-
tents of the cooling-pan, and the conductor Y,
which is in communication with the con-

denser, is held out of contact with the cooling '

agent by means of a tubular shield 25, extend-

ing from the wall of the tank inwardly to the

wall of the condenser, it being the object to
cause the condensation to occur in the con-
denser rather than in the conductor 9. Dis-
posed centrally in the condenser is a cooling-
tube 26, with which, atits lower end, commu-
nicates an air-pipe 27, extending through the
cooling liquid in the tank and having an ex-
terior open end. .Also surrounding the cool-
ing-tube for a distance above and below the
plane of the discharge end of the conductor
9 is a cylindrical shield 28, and in front of
thedischarge end of said conductoris a guard
or deflector 29, which serves to spread the
vapor as it is discharged into the condenser
and prevent the concentration thereof upon
any particular point of the cooling-surface.
The cylindrical shield 28 is supported by up-
per and lower collars or spiders 30 and 31,
which also serve to hold in place the cooling-
cylinder 26. Thedischarge-tube 32 for liquid
communicates with the lowerend of the con-
denser and may be extended to any desired
point to discharge the liquid into the desired

' receptacle 33.
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- condenser at a econdensing temperature.

60

In ordertosecure a proper circulation of air

through the cooling-tube 26, this tube is left:

open at both ends, so as to be in direct com-
munication with the interior of the cooling-
tank 21, which is surrounded by water, and
also in communication with the discharge-
tube 32, which latter tube necessarily forms
a cold-air inlet-tube, which supplies cool air
from the outer atmosphere to the interior of
condensing apparatus. Theair-pipe27,which
is surrounded for the greater portion of its
length by the water within the cooling-tank
22, acts in the capacity of a vent-pipe for the
interior of the condensing apparatus and
serves to throw off any odor without an ap-
preciable loss of steam. The said pipe 27
also permits of a sufficient displacement of

heated air by the cool air rising through the

tube 32 to maintain the interior parts of the
B

reason of the construction and armngemen{
of parts described it will be obvious that the
cool air rising through the discharge-tube 352
will circulate throngh and around the cooling-
tube 26, thus materially assisting the action
of the water in the tank 22 {o maintain the

condensing-surfaces materially cooler than

the incoming steam. _ -
‘From the above description it will be seen

in the first place that while the area of the |

The condenser- i

boiler-surface exposed to the heating device
is extended the depth of such boiler is slight
to accomplish arapid generation of vapor,said
boiler being fed continuously by means of the
feeders 10, and the gage 12 serving to indi-
cate to the operator the depth of waterin the
main chamber of the reservoir. By reason of
the fact that the boiling-chamber 3 1s very
shallow and that its upper side or wall is con-
ical and inclines from the outer edge toward
the center, and, further, by reason of the

central vapor-outlet tube being of a much

larger area and capacity than the tubular
feeders 10, the relatively small quantity of
liquid contained in the boiler 3 is rapidly
vaporized and, naturally seeking its escape
through the largest outlet, passes throughthe

vapor-outlet 5 into the conveyer 7. As the
liquid in the boiler becomes vaporized the

same is necessarily replenished by the liquid
passing from the main portion of the reservoir
through the feeders 10, and at this point it
may be observed that inasmuch as the feed-
ers 10 are arranged near the outer surface of
the boiler and contiguous to the shallowest

portion thereof the liquid is quickly heated

and brought to the boiling-point, and the va-
por impinging against the inclined top wall
of the boiler rushes toward and into the cen-
tral vapor-outlet. On account of the small
size of the feeders 10, although conveection-
currentspassing therethrough willnecessarily
heat up to some extent the main body of the
water in the reservoir, yet this will not inter-
fere in the least with the independent and
quick ebullition of the relatively smallamount
of water contained in the boiler 3. The va-
por escaping from ‘the boiler passes through
the conveyver 7 and the conductor 9 to the in-
terior of the condenser, of which the inner
and outer concentric walls are formed by sur-
faces maintained at a condensing tempera-

"ture by suitable ecooling agents—in other

words, the condenser is of annular construc-
tion and is arranged between two cooling ele-
ments consisting, respectively, of the inner
tube 26 and the tank 22. From the generator
the condensed vapor passes directly into the

discharge-tube 31 and thence to the vessel

provided for its reception.
The described arrangement of the boiler-

.outlet and the hood 7 submerged at its lower

end in the contents of the liquid-receiving
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chamber provides for maintaining an even

pressure throughout the reservoir to avoid
injury to the parts thereof, it being obvious
that an excessive pressure in the hood will
cause the depression of the liquid within the
loweredgethereof, and consequently the com-
munication of such pressure to the interior
of the liquid-receiving chamber. It also in-
sures the passageof the vapor directly through
the conveyer 9 to the condenser and as far as

possible aveids condensation within the re-

ceptacle 1.
In practice various changes in the form,
proportion, and the minor details of construc-

125

130




IO

20

30

35

40

435

55

- 6o

641,437

tion may be resorted to without departing
from the spirit or sacrificing any of the ad-
vantages of the invention.

IIavmc-' described my invention, ~what 1
claim 1s—

1. In a distilling apparatus, a reservoir di-
vided interiorly by a partition consisting of
parallel-spaced walls, respectively formmﬂ'
the bottom of a super Jacent liquid-receiving
chamber and the top of a subjacent b01ler-
chamber, said walls being extended upwardly
at their centers to form the spaced walls of a
vapor-outlet, which is in communication with
the boller-chamberandextendsintothe liquid-
receiving chamber, feeders spanning the in-
terval between said partition-walls to connect
the liquid-receiving chamber with the boiler-
chamber, and a vapor-conveyer in communi-
cation with S‘ud outlet, substantially as speci-
fied.

2. Ina dlstllhng apparatus, a reservoir pro-
vided with a boiler having a vapor-outlet pro-
jecting therein, a main conveyer arranged
within the hqmd chamber of the reservoir, in
communication with said vapor-outlet, vapor-
condensing pauns also arranged in the liquid-
chamber, and a conveyer for receiving liquid
from sald pans and conducting it to sald main
conveyer, substantially as descr*ibed.

3. Inadistilling apparatus, a reservoir pro-
vided with a boiler having a vapor-outlet, a
vapor - conveying device within the liquid-
chamber of the reservoir in communication
withsaid outlet, centrally-depressed condens-
ing-pans also auanﬂ'ed in the liquid-receiving
chamber and p10V1ded with central outlets,
and a conveyer in- communication with said
vapor-conveying device, and provided with a
hopper for receiving liguid from the condens-
Ing-pans, substantially as specified.

4. Inadistilling apparatus, a reservoir pro-
vided with a boiler having a vapor-outlet, a
vapor-conveying device within the liquid-
chamber of the reservoir in communication
with said outlet, an interior annular support
arranged on the wall of the liquid-chamber,
separate eentmll} -depressed vapor- _condens-
ing pans of different depths peripherally
mounted upon said support and provided
with central outlets, and a conveyer in com-
munication with said vapor-conveying device
and provided with a hopper for receiving
liquid from the condensing- pans, substan-
tially as specified.

. In adistilling apparatus, a reservoir pro-
vided at its bottom with a boller having an up-
wardly-extending vapor-outlet, a vapor-con-
veying device inclnding ) hood, inclosing the
discharge end of said vapor-outlet, and water

sealed by submersion in the liquid-chamber |

within the reservoir, and a deflector spanning

said vapor-outlet to prevent liquid from pass-

e

ing through the hood, substantially as speci-
fied.

6. In a distilling apparatus, a reservoir pro-
vided at its bottom with a boiler having an up-
wardly-extending outlet, and above the boiler
with a liquid-receiving chamber into which
the outlet projects, and vapor-conveying de-
vices including a hood fitted over the boiler-
outlet for submersion at its lower edge in the
contents ot the liquid-receptacle, substa,n-
tially as specified.

7. In a distilling apparatus, the combina-
tion with a va,porizin gdevice, of thecondenser
having atank orreceptacle fora coolingagent,
a vapor-condensing chamber arranged within
the tank or receptacle and in communication
with the vaporizing device, said vapor-con-
densing chamber being pr owded with an out-
let for condensed vapor, a tubular shield ar-

| ranged inside of the vapor-condensing cham-

ber adjacent to the inlet-port thereof, and a
deflector interposed beftween said tubulm

shield and said inlet-port, substantially as set

forth.

8. In a distilling apparatus, the combina-
tion with a vaporizing device, of a condenser
havingatankor receptacle fora cooling agent,

a vapor-condensing chamber arranged within
the tank or receptacle and p10V1ded with an

‘outlet for condensed vapor, & vapor- conveyer

connecting the vaporizing device with said
Vapor'-condensing chamber, and extending
through the-tank or receptacle at a point in-
termediate the top and bottom thereof, a tu-
bular guard or shield inclosing the portion of
the conveyer within the tank or receptacle, a
tubuiar shield arranged inside of the vapor-
condensing chamber adjacent to the inlet-
port thereof, and a deflector interposed be-
tween sald shield and the inlet-port, substan-
tially as set forth.

J. In a distilling apparatus, the combina-
tion with a vaporizing device, of a condenser
having a tank for a cooling agent, a vapor-
condensmg chamberarranged within thetank
and In communication wwh the vaporizing
device, said vapor-condensing chamber being
pr owded at one end with an outlet for con-
densed vapor, said outlet being in communi-
cation with the outer air to also form a cool-
air inlet, a cooling-tube supported within the
vapor-condensing chamber and open at both
ends, and a pipe leading through the tank and
connected at one end with said interior cool-
ing-tube, substantially as set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

JOSEPH E. CROSS.

Witnesses: |

H. H. CrosBY,
~J. H. MERRIFIELD.
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