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To oll whom it may concern.:
Be it known that I, Bexgauix S. Linpsey,

"a citizen of the United States, residing at
Baltimore, in the State of Maryland, have

invented a certain new and useful Improve-

- ment in-Stills, of which the following is a
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specification. .
This invention relates to improvements in

stills, and its object is to provide a still for:

producing high proof spirits economically
and effectively by a single continuous proc-
ess; and, furthermore, to employ the alco-
holic vapor, as well as the steam generated
from the drying slop, to furnish heat for
the operation of distillation.

With these objects in view, the invention
consists in a novel construction and arrange-

ment of parts to be hereinafter described’

- and claimed, reference being had to the ac-
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companying drawings forming a part of this
specifieation, in which drawings— ‘
Figure 1 is a'view, partly in elevation and
partly .in section, of the apparatus, parts be-
ing broken away. Fig. 21s a view partly in
elevation and partly in section of the driers.

*Iig. 8 is a detail vertical section on an en-

larged scale showing the upper portion of
the main vaporizer. TFig. 4 1s a horizontal
section through the secondary heater or con-
denser. Fig. 5 is an enlarged detail view of
one of the conveyers of the drier, adjacent
parts being shown in section.

In the drawings, the beér is designated by -

an arrow, the slop by a double-headed arrow,
the alcoholic vapors by an arrow crossed
centrally by a line and the water vapors by

Referring morve particularly to the draw-
ings, in which like reference numerals desig-

nate like parts throughout the several views,"

1 designates a pipe through which the beer
is pumped to the main heater or conecentrat-
ing element 2, where it passes through the
tubes 3 on up through the tubes 4 of the
secondary. heater and condenser or concen-
trating element 5, -and through the pipe 6
to the main vaporizer 7. The heaters 2 and
5 comprise cylindrical vessels which are
each provided with a head 8 near the ends
thereof, through which the ends of the tubes
3 and 4 project, forming an air tight cham-

- ber in each of said heaters between the heads,

55

and surreunding said tubes. The heafers 2

and 5 ave secured together by an air-tight

joint 9. ) e
The concentrating element or main vapor-

izer 7 is provided with a heat conductor
which, in the present instance, is in the
form of a steam jacket 10, and is provided
with a number of compartments 11 formed
by horizontal partitions 12 arranged equi-
distant within the said vaporizer. In each
of said compartments 11 is a cylinder hav-
ing a flange on its lower end secured to the
upper surface of the partition 12; said cyl-
inder forming a cup 13. A pipe 14 has its
lower end secured in an aperture in the cen-
ter of the partition 12, within the cup, and
its upper end projects above the cup, and is
provided with a hood 15 to cause the vapor
to spread in each compartment after it
passes threugh the pipe 14. A pipe 16 has
its upper end sccured in an aperturc in the
partition 12 so as to enter the cup 13, and
has its lower end pojecting ddwn into the
liquid in the next compartment on the out-
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side of the cup 13 therein, said pipe. 16 be- .

ing thus liquid sealed, as’clearly shown in

Iig. 5, to prevent the vapor from passing -

therethrough. The vapor rising in each
compartment 11 passes upwardly through
the pipe 14 and is expanded in the next com-
partment above, and finally passes out
through the pipe at the top of the vaporizer.
As the beer flows into the uppermost com-
partment 11 of the vaporizer 7, it rises there-
in until. it overflows into the cup 13, and
passes out of said cap through the pipe 16
into the next compartment below and so on
throughout the entire series. The pipe 16 of
the lowermost compartment has its lower
end projecting into a cup 17 containing a
liquid to seal said pipe and prevent the
vapor generated in the pipes 18, 19, 20, 29
and 30 from backing up into the vaporizer.

The partially exhansted heer leaves the
vaporizer 7-through the pipe 18 at the lower
end thereof, and passes through the jacketed
pipes 19 and 20 into the pipe 21. After the
liquid passes into the pipe 21 it is termed
slop. Pipe 21 is provided with a' strainer
22. As the slop flows over the strainer- 22,
the excess liquid, or slop, drops through the
strainer, and passes out through a pipe 23 to
a tank or other suitable vessel, and the re-
maining liquid and heavier refuse matter
passes through the pipe 21 to a. drier, which

latter is composed of a number of pipes 24

connected at 25, and each provided with a
screw conveyer 26 to convey the refuse from

| one pipe to the other until the dried ma-

terial is discharged ab 97. The conveyers
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ave operated by means of power ,
to prlleys 28 on the outer ends of the con-
voyer shafts. To the pipe 18 is connected a
pipe 29 which latter is connecled to a pipe
30 extending into a doubler 52.

The pipes 24, 20, and 18 and the refuvrn
i G anrd 80 are surounded by intercom-

ine steam jackets 81, the comneet-
indicated at

£ the jackets being
ackets ave supplied with super-
steam through an inlet 32 at the bot-
and they arve provided with a safety
3¢ ab the top, Lo regulate the steam
s, The steam passing through the
ackeis 31 heats the beer in the pipes 19 and
20, and the alvohol which returns through
piper 3¢ as hereinafter described, and also
heats the beer or slop in the pipes 24. The
stenm generates in the pipes 24 from the

drying of the beex or slop, is_collected in
pipes 24, and conveyed through a pipe 35

to the s

n is used to heat the beer in the vapor-
and the remainder is then conveyed
hrough' s pipe 86 to the heater § where it
heats the beer passing throngh the tubes 4,
and is reduced to boiling water, which passes
‘out, through a pipe 87 to the dephlegmators,
for o'purpose which will hereafter more

fally appear,

The stea which condenses in the jacket
10 passes ovt of the same i i ghape of
hot water through a pipe 57 to a jacket §8

which surrounds the pipe 1, and assists in

heating the beer as it passes fo the main
heater 9. VThe jacket 58 is provided with an

. overilow pipe 59,
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The alcoholic vapor vising in the heater 5
and the vaporizer 7, passes through pipes 38
awd 39, then through a pipe 40 ¢o the main
heater 2, then through a pipe 41 to a doubler
42, and up through a pipe 43 to the first of
the dephlegmalors or concentrating elements
44, said pipe being connected to the top of
the doubler, and entgfing the top of the
dephlegnator. The aleoholic vapor eredted
in the pipes 18, 19, 20, 29 and 50 concentrates
in @ pipe 51 which: discharges into the
doubler 52. The vapor collecting in this
doubler passes oub of the same through a
pipe 56 whicl is” connected to the pipe 40,
" The dephiegmators 44 are formed with

heads 45 near ench end, thirough which heads

o mumiber of tnbes 46 open, thus forming an
air tight chamber hetween said heads, into
which the boiling water {lows frem the
heater ©y throngh the pipe 37, The noiling

o

syatar ffows from epe dephlegmator to the

other through pipes 47, The pipe 43 Teads
From the doubler 42 to the top of the first
dephlegmator 41, and the aleoholic va
which is conveyed to sald doubler, passice
ot fhe snme hrough the wad pipe 43 Lo the
wop 6l et dephley The ales

halte vapol

the yator,

steam jacket 10, where a part of the-

| exidd pipes Lo concenlente in H

1,166,834

46, and out through the pipe 48 o ¢
dephlegmator, and so on nntil il passes

of the last dephlegmator through a vipe 49
to the condenser 5.

The beiling water which enters the fed
dephlegmator 44 through the pipe 37, and
the sleoholic vapor which enters through
the pipe 48, travel parallel to each ofher,
downwardly through the first and third
dephlegmators. In the second and fowth
dephlegmators the boiling water flows down-
wardly while the vapors flow upwardly.
The water will naturally lose in heat ag it
passes from one dephlegmator (o the nther,
but it is not in the apparatus a sufliciently
long time to cool te an-objectionable extent.
Consequently it will never drop below a tem-
perature of 178° K., which is the vaporizing
or boiling point of pure ethyl alcohol, thus
preventing the alecohol from condensing. Tt
will therefore be scen that the alecholic
apor passing from one dephlegmator to
thie other will always be subjected to a heat
above the temperature of 173° T, which is
the wvaporizing or boiling point of pure alco-
hol, and helow the temperature of 212° I,
which ig the hoiling point of water, t
preventing the aleohol from eondousing

at the same time condensing the water which

roay be carried into the dephiegmators with
the aleoholic vapor, and allowing it fo flow
back through the pipe 58 to the doubler 42,
The aleohel which may be carried back to
the doubler 42 will be vaporized hy the
vapor passing into the donbler 42 through
the pipe 41, and again carried up throngh
the pipe 48 to the first dephlegmator.  The
heavier part of the lauid which Hows linck
to the doubler 42 avill hack up throngh a
pipe 54 fo the heater 2, and then throngh
pipe 55 to the doubler 52, wherve 10 i re-
vaporized, and ihe alesholic vapar passes
up through the pipe 56 and joins the vapor
in the pipe 40. The heavier liquid aecmnn-
lates in the doubler 52 until it veaches e
Tevel of the pipe 30, and it thew lows by
gravity through the pipes 29 wad 30, sl
joins the beer in the pipe 18

T will ‘be apparvent from the foresoing
that the steam cenerated from (he
heer or slop, and the aleohelic vay
nish the hedt for the operation of
and hioh proot s are (ired

nomically and effoctively 1o
digtilation,  T1 the fnvention
in the production of a pot :
whisly, the number of dephlegmat

be vedueed, op disp

the desired proof, or the

aleohol when used fn oo
The cup 17 forms o divisinn bebween the

vaporizer T and the pipes 18, 10 :

S0, thos foreing the v

with, o
tred annl
1 plant,
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same time the vapors in the vaporizer 7 are
prevented from taking a downward course
and passing into the pipe 18. Without this

cup 17 there would be nothing to prevent-

the vapors in the vaporizer 7 and the pipes
18, 19, 20, 29 and 30 from inter-mixing, and
in operation there would be no control over
them. (The idea is to force the vapor in the
vaporizer 7 to pass into the pipe 38, and at

the same time to force the vapers in the

pipes 18, 19, 20; 29 and 30 to- pass into the
doubler 52. B

"What is claimed is:
_ 1. In a still, the combination of a vapor-
izer, a heater, said heater being in com-
munication with said vaporizer, a drier for
the slop, and means for carrying the vapor
generated from the drying slop to the va-
porizer and the heater for heating said
heater and vaporizer. _
_ 2.In a still, the combination of a heater,
a’ vaporizer, a connection -between said
heater and vaporizer, means for passing the
material to be distilled through said heater
and vaporizer, a drier, means for supplyin
the vapors arising from-the drying materia
to -said vaporizer, said vapor passing
through said vaporizer to said heater, a
dephlegmator communicating with said
heater, said vapors being condensed and
supplied to said dephlegmator. :

3. In a still the combination with a va-
porizer and a conductor for heating the va-
porizer, of a drier for slop, and means for
conveving the heating agent generated in
the drier to the conductor and out of com-
munication with the vaporizer.

4. Iun a still the combination with a va-

porizer, a heater, and a dephlegmator, of a

slop drier, amd means for conveying suc-
cessively to and out of communication with'
the intericr of the vaporizer, heater and

dephlegmator, the heating agent generated

in the drier.
3. Ina still the combination with a heater,

.a drier, and means for directing beer suc-

“cessively into the heater and drier, of means

sepakate from said beer dirvecting means for

~_couveving to the heater the heating agent
607

generated e the drier.
6. In a still the combination with vapor-

“ixing means, means for divecting heer there-
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“to.a dephlegmator, and means for directing

vapor frem said vaporizing means and into
the dephlegmator, ‘of a drier, means for
directing beer from the vaporizing means
to the drier, said beer entering the drier in
the form of slop, and means separate from
gaid beer and vapor directing means, for di-

recting {o the dephlegmator the heating

agent generated in the drier.

7. In a still-the combination with main
and supplemental heaters, and. means for
direeting heer successively into the heaters,
of a drier, means for directing heer thereto

a

. from the supplemental heater, said beer en-

tering the drier in the form of slop, means
separate from said beer directing means for
directing to the supplemental heater the
heating agent generated in the drier, there-

by to partly vaporize the beer within the

supplemental heater, and means separate
from said beer directing means for convey-

‘ing the generated vapor from the supple-

mental heater to heat the beer within the
main heater. :
8. In a still the combination with main

-and supplemental heaters, and means for di-

recting beer successively into the heaters, of
a drier, means for divecting beer thereto
from the supplemental heater, said beer en-
tering the drier in the form of slop, means
separate from said beer directing means for
directing to the supplemental heater the
heating agent generated in thé drier, there-
by to partly vaporize the beer within the
supplemental heater, means separate from
said beer directing means for conveying the
generated vapor from the supplemental
heater to heat the beer within the main
Leater, a dephlegmator, means separate
from said beer directing means for directing
the said vapor from the main heater to the
dephlegmator, and means separate from
said beer directing means for conveying the
heating agent from the supplemental heater
to the dephlegmator to partly condense the
vapor discharged into said dephlegmator.
9. In a still the combination with main
and supplemental heaters, and means for di-
recting beer successively into the heaters, of
a drier, means for conveying beer from the
supplemental heater to the drier, said beer
entering the drier in the form of slop, means
separate from said beer directing means for
conveying to the supplemental heater the
heating agent generated within the drier,
thereby to'partly vaporize the beer within
the supplemental heater, means separate
from said beer directing means for convey-
ing the generated vapor from the supple-
mental heater to the main heater to heat the
beer contained within the main heater, a
dephlegmator, means separate from said
beer directing means for conveying to the
dephlegmator the vapor discharged into the
main heater, means separate from said beer
dirvecting means for conveying into the de-
phlegmator the agent divected into the sup-
blemental heater, thereby to partly condense
the vapor discharged into the dephlegmator,
and means. for returning to the drier th
liquid formed in the dephlegmator. '
10. In a still the combination, with main
and supplemental heaters, and means for
directing. beer successively into the heaters,
of a drier, said beer entering the drier in the
form of slop, means for conveying beer from
the supplemental heater to the drier, means
separate from said beer directing means
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for conveving to the supplemental heater.
the heating agent generated within the
drier, thereby to partly vaporize the beer
within the supplemental heater, means sep-
arate from said beer directing means for

conveying ‘the generated vapor from the
sipplemental | heater to the main leater
to heat the beer contained within the
main beater; o dephlegnator, means sep-

arate from said beer directing means for
conveying to the dephlegmator the vapor
discharged into the main heater, means
separate from said beer directing means
for conveying into the dephlegmator the
agent directed into the supplemental heater,
tliereby to partly condense the vapor dis-
charged into the dephlegmator, means for

. yetwrning to the drier the liquid formed in
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Cconveying the hea

the dephlegmator, means for vaporizing the
gaid Tiquid during its refurn to the drier,
and mesns separate from faid Tiquid retirn-
ing means for directing the generated vapor
to the main heater. ‘

11. Tn a still the combination with a dvier,
a dephlegmator, means for withdrawing
from the dephlegmator the lignid formed
therein by condensation, and for conveying
said Hequid to the drier, and meuns far partly
vaporizing said Jquid during its passage to
the drier, of maimand sipplemental heaters,
means for directing beer into said heaters
snccessively, means separafe from the beer
dirceting means for conveying fo the supple-
mental heater the heating agent genvrated

5 in the drier, thereby fo pavtly vaparize the

beer within the secondary healer, means sep-
arate from the heer divecting means for con-
veying said generated vapor and the first
named vapor to the main heater to heat the
heer contained within sald ain heater,
menns separate  from Hies beer directing
means for conveying said vapor from the
wain heater to the depblegmator, and means
sepurate from the beer directing mepns for
ting ngenl from the sup-
plemental beater to anid dephleginator to
partly condense the vapor within the de-
phiegmator. '

{9, Tn n stitl the eombination with a va-
porizer and w heater, of a drier, means for
divecting beer sueressively into the heaters
Fnporizer and drier, said heer entfering {he
drter in the form of slop, means separale
fron satd beer direeting means for divecting
crecessively Lo the vaporizer and heater, the
hesting agent genciafed in the drier, there
by fo partly vaporize the contents of the
Lonter wndd vapori and means separate
Prom wnid heer directing weans for convey-
P n portion of wid heating agent from the
hont the beer prior Lo s admisien

Jeter o
L thie header,

1 onostill the eombination with
wber andd o diier, of means for eonveyin

i i
weet {romn (he heater to thedriery sakd beer

n
“
1

1
}

enter vo drie .+ form of slop, means
for con s b o the heater, and means

separate froin said heer conveying. means
for wtilizing the heating agen® generated
in the drier for heating the beer prior to its
discharge into the heater.

14, In & still the combination with a
heater, means for divecting beer thereinto, a
plurality of dephlegmators, a drier, and
means for conveying beer from the heater
to the drier, said beer entering the drier in
the form of slop, of means separate from said
heer diveeting and conveying means for con-
veying a generated heating agent from the
dyier Lo the heater and respective dephleg-
mators suceessively, said heating agent being
gradually reduced in temperature during its
course through the heater and dephlegma-
tors, to separate steam from aleoholic vapor
Ly condensation, and means separate from
said beer directing and conveying means for
divecting genevated vapor from the heater
to the deplhilegmator suceessively.

15. Tna still the combination with a heater,
moans for divecting beer thereinto, a plu-
rality of dephlegmuators, a drier, and means
for conveying heer from the heater to the
drier, said beer entering the drier in the
form of slop, of means separate from said
beer divecting and conveying means for con-
veying a gencrated heating agent from the
drier Lo the heater and respective dephleg-
mators snccessively, said heating agent be-
ing gradunily redueed in temperature during
its coupse (hroneh the beater and dephleg-
malors, to separate steam from aleoholic
vapor by cendensation, means sepa rate from
arid heor directing and conveying means for
divecting generated yapor from the heater
to the dephlegnntors suecessively, and means
for returning to the drier the Tignid formed
by condensation within the dephlegmators,
said conveying means inclnding means for
parily vaporizing the luid, and means for
diveeting said penersted vapor to the vapor
generated within the heater.

16, Tnog still the combination with a va-
porizer, a dephlegmator, and o drier, of
means for diveciing beer snecessively into
the vaporizer and drier, means sepavate from
anid heer divecting means for conveying to
the vaperizer and dephlegmator the heat-
ing agent penevated in the drier, a doubler,
a rotirn pipe extending from the doubler
to the drier, means for conveying vapor from
said refuen pive to the doubler, means for
Feonveying vapor from the vaporizer and
douliler fo the dephlegmator, and means for
conveying Lo the doubler the liquid pro-
dueed by condensation within the dephleg-
malonr :

17, T a still the combination with a de-
phlegmutor and a drier, of 2 doubler, means
L Tor deaining Hauid Tormed hy condensation
i from the dephlegmatos fo the doubler, a

=
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heated return pipe for receiving said liquid
from the doubler and directing it to the
drier, means for collecting vapor from the
" return pipe and directing 1t into the doubler,
means for directing the vapor into the de-
phlegmator from the doubler, and means
separate from the return pipe, for directing

_ to the dephlegmator the heating agent gen-

10

15

20

erated in the drier to partly condense the va-
por in the dephlegmator. ,

18. In a still the combination with a iva-
porvizer, a dephlegmator and a drier, of 4
doubler, means for directing liquid formed
by condensation from-the gephlegmator to
the doubler, a heated return pipe for receiv-
ing said liquid from the doubler and direct-
ing it ta the drier, means for collecting va-
per -from the return pipe and directing it
into the doubler, means for directing the
vapor from the doubler and vaporizer .into

. the dephlegmator, and means separate from

25

30
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the return pipe, for directing to the dephleg-
mator the heating agent gcnerated by the
drier to partly condense the vapor within
the dephlegmator.

19. In a still the combination with a de-
phlegmator and a drier, of a doubler, means
for draining liquid formed by condensation
from the dephlegmator to the doubler, means
for sealing said draining means to prevent
the escape of vapor thereinto from the dou-
bler, a heated return pipe for receiving said
liquid from the doubler and directing it to
the drier, means for collecting vapor from

‘the return pipe and directing it into the
doubler, means for directing the vapor into
the dephlegmator from the doubler, and
_means separate from the return pipe, for di-
recting to the dephlegmator the heating
agent generated in the drier to partly con-

" dense the vapor in-the dephlegmator.

. 45
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20. In a still the gotbination with a va-
porizer, a dephlegmator, and a drier, of a
doubler, mearis for conveying liquid formed
by condensation from the dephlegmator to
the doubler, means for retaining a portion of
snid liquid within the doubler to seal said
conveying means and prevent the flow. of
vapor from the doubler to the dephlegmator,
a heated return pipe for receiving liquid
from: the doubler and directing it to the
drier, means for collecting vapor from the
return pipe and directing it into the dou-
bler, means for conveying vapor from the
doubler and vaporizer into the dephlegma-
tor, and means separate from the return
pipe, for directing to the dephlegmator the
Leating agent generated in the drier to
partly condense the vapor in the dephleg-

60 mator. :

o1. In a still the combination with a_de-
phlegmator, a heater and a drier, of a dou-
/bler, means for conveying liquid formed by

7 condensation from the dephlegmator to the
65 heater and from said heater to the doubler,

' dephlegmator.

S

said liquid constituting means for heating

 the contents of the heater to partly vaporize

said contents, a heated return pipe for re-
ceiving the liquid from the, doubler and di-
recting it to the drier, means for collecting

‘vapor from the return pipe and directing 1t

into’ the doubler, means for directing the
vapor from. the heater and doubler into the
dephlegmator, and means separate from the

‘return pipe, for directing to the dephleg-

mator the heating agent generated in”the
drier to partly condense the vapor in the

992. In a still the combination with a de-
phlegmator, a heater and a drier, of a dou-
bler, means for conveying liquid formed by
condensation from the dephlegmator to the.
heater and from said heater to the doubler,
said liquid constituting means for heating
the contents of the heater to partly vaporize
said contents, a heated return pipe for re-
ceiving the liquid from the doubler and di-
recting it to-the drier, means for collecting
vapor from the return pipe and directing it
into the doubler, means for directing the
vapor from the doubler and heater into said
heater to codperate with the liquid to heat
the contents of the heater, means for con-
veying the vapor from the heater to the de-
phlegmator, and means separate from the
return pipe for directing to the dephlegma-
tor the heating agent generated in the drier,
to partly condense the vapor in the dephleg-
mator. ) -

93. Tn a still the combination with a de-
phlegmator, a heater and a drier, of a dou-
bler, means for conveying liquid formed by
condensation from the dephlegmator to the
heater and from said heater to the doubler,
said liquid constituting means for heating
the contents of the heater to partly vaporize
said contents, a heated return pipe for re-
ceiving the liquid from the doubler and di-
recting it-to the drier, means for collecting
vapor from the return pipe and directing 1t
into the doubler, means for directing the
vapor from the doubler and heater into said
heater to codperate with, the liquid to heat
the contents of the heater, and means for
conveying the vapor from the heater to the
dephlegmator, and means separate from the
return pipe, for directing to the dephlegma-
tor the heating ageént generated in the drier,
to partly condense the vapor in the dephleg-
mator, said last named means including a
secondary heater for partly vaporizing the
conténts of the heater.

o4, In a still the combination with a de-
phlegmator, a heater and a drier, of a dou-
bler, means for conveying liquid formed by
condensation from the dephlegmator to the
heater and from said heater to the doubler,
said liquid constituting means for heating’
the contents of the heater to partly vaporize
said contents, a heated return pipe for re-
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recking it to the drier, means for collecting
vapor frem the return pipe and directing it
into the doubler, menans for directing the
vapor from the Jdoubler and heater into said
Leater to codparnte with the liquid to heat
the conteuts of the heater, means for con-

the Tiguid from the doubler and di-
1

veying the vapor from the bester to the de~

phlegmator, and means separate from the
return pipe, for directing to the dephlegma-
tor the healing agent generated in the drier,
to partly condense the vapor in the dephleg-
mator, said last named means including a
vapoiizer and a secondary heater for partly
vaporizing the contents of the vaporizer and
sceondary heater, and means for conveying

1,100,834

vapor from the vaporizer and sceondary

heater to the first named heater swith the

vapor from the doubler.

25, In a still the combination with con-
centrating means, of a dricr for slop, and
means for conveying the heating agent gen-
erated in the drier, to the concentrating
means along a path separate from the path
of the liguid being concentrated.

In testimony whereof 1 affix my signature
in presence of two witnesses.

BENJAMIN 8. LINDSEY.

Witnesses:

Cuarin A, TereusoN
War, H. Warsom,

25



