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UNITED STATES PATENT OFFICE. 
BENJAMIN. S. LINDSEY, OF BALTIMORE, IVIARYLAND. 

S. 

1,100,834. specification of Letters Patent, attented June 23, 1914. 
Application filed September 25, 1908. Serial No. 454,754. 

To all whom it may concern; 
Beit known that I, BENJAMIN S. LINDSEY, 

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 

O 

5 

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 
specification, in which drawings 

Figure 1 is a view, partly in elevation and 
partly in Section, of the apparatus, parts be-, 
ing broken away. Fig. 2 is a view partly in 
elevation and partly in section of the driers. 
Fig. 3 is a detail vertical section on an en 
larged scale showing the upper portion of 
the main vaporize. Fig. 4 is 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 beer 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 
an arrow crossed by two lines. . 

Referring more 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 concentrat 
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 surrounding said tubes. The heaters 2 
and 5 are secured together by an air-tight 
joint 9. - 
The concentrating element or main vapor 

r 

izer 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 through the pipe 14. A pipe 16 has 
its upper end secured in an aperture in the 
partition 12 so as to enter the cup 13, and 
has its lower end projecting down into the 
liquid in the next compartment on the out 
side of the cup 
ing thus liquid sealed, as clearly shown in 
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13 therein, said pipe. 16 be-, 
Fig. 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 cup 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 exhausted beer leaves the 

vaporizer 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 
teria is discharged at 27. The conveyers 
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are operated by means of power rainstitted 
to p'ieys 28 on the oute ends of the con 
vayer shafts. To the pipe 8 is connected a 
pipe 29 which iaiter is connected to a pipe 
30 extending into a doubler 52. 
The pipes 24, 20, and 13 and the retain 

pipes 29 and 30 an esti ) inded y intcl.com 
in linicating steai jackets 31, the {{}}|{ect 
ing pipes of the jackets being indicated at 
3a. be iackets are supplied with Super 31. The jackets aire Supplied with Supe 
heated steam through an inlet, 32 at the ot 
tom, and they are provided with a safety 
valve 33 ai... the to, to regulate the steam 
res: irs, it he steam passing through the 

jackets 31, heats the beer in the pipes 9 and 
20, aid the alcohoi which retains through 
pipe 30 as hereinafter described, and also 
heaks the beer or slop in the pipes 24. The 
steam generates in the pipes 24 from the 
drying of the beer, or slop, is collected in 
pies 34, and conveyed through a pipe 35 
to the steam jacket, i0, where a part of the 
stealin is used to heat the beer in the vapor 
izer i, and the remainder is then conveyed 
through a pipe 36 to the heater is where it 
hgats the beer passing through the tubes 4, 
aid is rediced to boiling water, which passes 
'out, through a pipe 37 to the dephlegislators, 
for a purpose which will hereafter more fally appear. 
The steain which coldenses in the jacket 

i () passes out of the same in ti' shape of 
hot water through a pipe 5 to a jacket 8 

: 2, 

which striot inds the pipe i, and assists in 
heating the beer as it passes to the main 
heater 2. The jacket 58 is provided with an 
overflow pipe 59. 

a.i. 
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The alcoholic vapor irising in the heater 5 
and the vaporizer 7, passes through pipes 38 
as Iti 3), then through a pipe 40 to the main 
heater 2, then through a pipe 4 to a doubler 
£2, and up through a pipe 43 to the first of 
the depiegmators or concentrating elements 
44, sailpipe being connected to the top of 

e doubler, and entering the top of the 
dephlegislator. The alcoholic vapor created 
in the pipes 18, 19, 20, 29 and 80 concentrates 
in a pipe 51 which discharges, into the 
colifier 52. The vapor collecting in this 
doubler passes out of the same through a 
pipe 56 which is connected to the pipe 40. 
The dephicgrators 44 are formed with 

heads 45 near each eld, iroigh which heads 
: it in bar of thes 46 ox!!), this forning an 
air {i}}, {.. than or setween said heads, into 
which he oiling w; i.e. lov's from the 

37. The toiling heatei' is, tiroagh the pipe 37. 
4) other thi'(iigi pipes 47. The pipe 4:3 (ads 

i:'on the citier 42 to tie to (if the first 
klephleg) at r 44, and the alcoholic: y : por 
which is conveyed to saic oil let'. }}: 8:?s (it 

lic still e iii's tigh ( : it it: 43 () the 
: ) (; ; lit: it': it hi's ih (; ; ; ; ;- i. lic 'it' iiii ass: 

. . . . . it i. 

tie (ws f' (i.e. depinega: {{) to tie. 

sy y' i? rizer and the pi} is is, $1,2{i : : 
: 

. . . . . . g { } {1}}}s ( ) is thcief' is to he is titler i:. . . . it 
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46, and out through the pipe 45 to the ext 
dephlegmator, and So Oy intil it passes of it. 
of the last dephlegmator through a pipe 49 
to the concloser 50. 
The boiling water which cytes's the first, 

dephlegmator 44 thri it is the pipe 37, and 
the bicol (lic vapor which eite's through 
the pipe 13, trave a railed to each fier. 
downwardly through the first, and third 
dephlegrators. In the second and fortly 
dephlegmatoi's the boiling wate' town down 
wardly while the vapor's flow upwardly. 
The water will natir:ly lose in heit, as it 
passes from one dephleginator to the other, 
but it is not in the apparat is a stifliciently 
long time to cool to an objectionable extent. 
Consequently it will never drop below a ten 
perature of 173° F., which is the vaporizing 
or boiling point of pure ethyl alcohol, thus 
preventing the alcohol from condensing. It 
will therefore be seen that the alcoholic vapor passing from one dephlegmator to 
tle other will always be subjected to a heat 
above the temperature of 173° F., which is 
the vaporizing or boiling point of pure alco 
hol, and below the temperature of 212 F., 
which is the boiling point of water, thus 
preventing the alcohol from condiesing, and 
at the same time contierising the water which 
may be carried into th: cephieginators with 
the alcoholic vapor, and allowing it to flow 
back through the pipe 53 to the city', 'e; 42. 
The alcohol which may be carried rack to 
the doubler 42 will be "ajorized by the 
vapor passing into the doubler 42 through 
the pipe 41, and again carried up through 
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the pipe 43 to the first lephlegmator. The 
heavier part of the irid which fow; it cle 
to the douber 42 will back up through a 
pipe 54 to the ine: te' 2, aid then thro;igh a 105 
pipe 55 to the double 52, where it is re 
vaporized, and the alcholic vapo passes 
Ip through the pipe 5G and joins the vapor 
in the pipe 40. The heavier liquid ice it:- 
lates in the dotbker 52 intil it relea: 
level of the pipe 30, aid ii, the ?ity vs 3:y 
gravity through the ripps 39 a 1 c 3), all 
joins the beer in the pip; S. 

It will be appare it from the cleroi: 
that the stea in generated f") is py: 
beer (ir slop, and the alcohei ic ya 
nish the heit, for the persti; if it: ; ; , 
and ligh priot Spirit: ; 14: first - 
lificially ind ?i'ectively it a 
(iisi itati?). If t it is listic is s' 
in the production of a potai, ie: 
whisky, the . . ) her if its lega;. 
be 'e' teel, or dispersed yit, ti, 

. ": ; , ; ; ; ; : . . . . 
i; ii: , 

the iesired pr: of, or fic 
col{ i \viet stic ij : 
The ( " 'o';) is a ; 
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this 'i'i g the a for Frising in the 
s:iii pipes it cotice: - . fe i? the: i.e. ii., iii 
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same time the vapors in the vaporizer 7 are 
prevented from taking a downward course 
and passing into the EP 18. Without this 
cup 17 there would 

is 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 

10 the same time to force the vapors in the 
pipes 18, 19, 20, 29 and 30 to pass into the 
doubler 52. 
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 
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 
conveying the heating agent generated in 
the drier to the conductor and out of com 
munication with the vaporizer. 

4. ii. a still the combination with a va 
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polizer, a heater, and a dephlegmator, of a 
slop drier, and means for conveying suc 
cessively to and out of communication with 
the interior of the vaporizer, heater and 
dephlegmator, the heating agent generated 
in the drier. . 

is 5. In a still the combination with a heater, 
a drier, and means for directing beer suc 
cessively into the heater and drier, of means 
separate from said beer directing means for 
('cilveying to the heater the heating agent 

to generated in the drier. 
(5. In a still the combination with vapor 

izing means, means for directing beer there 
to, a dephlegmator, and means for directing 
Vapor fren said vaporizing means and into 

5 to 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 
said beer and vapor directing means, for di 

40 

. 60 
6 arent generated in the drier. 

7. In a still the conbination with main 
and supplemental heaters, and means for 
directing beer successively into the heaters, 

65 of a drier, means for directing beer thereto 

enothing to prevent 

and 

recting to the dephlegmator the heating 

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 

70 

ing the generated vapor from the supple 
mental heater to heat the beer within the 75 
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 directing beer thereto 80 
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- 85 
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 
heater, 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- 100 
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 195 
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- 110 
ing the generated vapor from the supple 
mental heater to the main heater to heat the 
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beer contained within the main heater, a 
dephleginator, means separate from said 
beer directing means for conveying to the 15 
dephlegmator the vapor discharged into the 
main heater, means separate from said beer 
directing means for conveying into the de 
phlegmator the agent directed into the sup 
plemental heater, thereby to partly condense 120 
the vapor discharged into the dephlegmator, 
and means, for returning to the drier the 
liquid formed in the dephlegmator. 

10. In a still the combination with main 
and supplemental heaters, and means for 125 
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 30 



drier, thereby to partly vaporize the beer 

O 

5 

returning to the drier the liquid formed in 
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for conveying to the supplemental heater. 
the heating agent, generated within the 
within the supplemental heater, means sep 
arate froin said beer directing means for 
conveying the generated vapor iron the 
slippieniental, heater to the main heater 
to heat the beer contained within the 
main heater, a lephlognato!', lineans Sep 
arate fron said beer directing means for 
conveying to the dephlegmato) the vapor 
discharged into the main heater, Eleans 
separate from said beer directing means 
for conveying into the dephleginnator the 
agent directed into the supplemental heater, 
thereby to partly condense the vapor dis 
charged into the dephlegmator, means for 
the dephlegmator, means for vaporizing the 
said liquid during its s: to the drier, 
and means separate from Said liquid return 
ing leans for directing the generated vapor 
to the main heater. . it. In a still the combination with a drier, 
a dephlegmator, means for withdrawing 
from the dephlegmator the likitic follie 
therein by condensation, and for conveying 
said liquid to the drier, and means for partly 
vaporizing said liquid during its passage to 
the drier, of main and supplemental heaters, 
means for directing beer into said heatei's 
successively, means separate from the beer 
directing means for colseying to the stippie 
mental heater the heating agent generated 
in the drier, therely to partly vaporize the 
beer within the secondary leater, nea is sel 
a rate from the beer directing eans for eth- | 
veying said generated vas' and the first 
nated vapor to the mail heater to h; at the 
beer (' intained withi said in); in le: {{er. 
Jeals sea'ate 'i' in ties cer tirectiig 
leans for conveying silii valo' ('on tie 

hail eat '' () he tieph legin it 1', and tea is 
separate frch he beer directing ne: i) for 
('x''ying the heating gent from the st 
lenient a heatei' () sail depi legital or to 

larity ('sidense this sap)" within the de 
; File:2na (". - 

12. ; ; ; } { {" '}}} at it with a via 
izer at : 1: {{" ', if a driel', means f i' 

directing beef silei'essively int1 he heater, 
'; orizer anti tries', said liver enfeiring the 

it'' is the ''}} f : ). It is sai'iate 
it's si; it licer (iii'ecling it'ai is ' (li'''{ij}: 
st cessively () the vitize' a it heat '', the 
heat is g are it genei'a fel in the Erie'. the re. | 
ty ( : 'Fly vac) 'ize the coin its (if it 
te: '': ; ; \; (riz'i'. : : ea is separate 
fi'i si i is (re' (iii', 4'; its teains ( ' ' '.' y - 
i; ; ; ; ; ; ) of saic hi'i jig is: 'it frc: the 
litr ( , it at the ic: ' ) is its a lis-it; 
i; ; ; ; ; ; ; ; ' '. | 

i:. . . ; still the c{}})ii): iiii with : 
le: ; ; ) a di'i: . if cats fir enveyi . 
{{" 'roi; tie heater to tic' (drier, s: it it'i' 

884. 

eEateria: a drir . . form) of slop, means 
{{}r coia' ' ' to the leaf cI, and means 
Sep: rate froin said beer Conveying means 
for tilizing the heating agen' generated 
in the drier for heating the beer prior to its 
(iischarge into the heater. 

i4. In 3, still the combination with a 
heater, means for directing beer thereinto, a 
pirality of cephlegmators, 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 
beer directing and conveying means for con 
veying a generated heating agent from the 
drier i? the heate!' at respective dephleg 
nator's successively, said heating agent being 
gradually reduced in temperature during its 
cott'sc through the heater and dephlegma 
tors, to separate steam from alcoholic vapor 
by condensation, and means separate from 
said beer directing and conveying means for 
directing generated vapor from the heater 
to the depliegnator, successively. 

lii. In a still the combination with a heater, 
c: }ls for directing beer thereinto, a plu 

rality of dephleginato's, a drier, and means 
for 'i it 'ty is ice from the heater to the 
(rier, said bee clering the drier in the 
fort) of slop, of nea is separate frol) said 
heel' directing and conveying means for con 
veying a generated heating agent from the 
drier to the heater and respective dephleg 
in att)}'s sticcessively, said heating agent be 
iggi’a (lili y reduced in tenperature during 
its collise through the heater and dephleg 
a 's, to sel: 'ite steam fron alcoholic 

V:\{ } i y Cercle :ation, incans separate from 
saic leer tirecting all conveying means for 
(iii'e ('i jig genei'ai et wait front the heater 
{c} the cliegi}} at ti's st'(''ssively, and means 
for retiriliig to the trici the liquid formed 
ly c't indensatioi within the dephlegmators, 
Slic conveying means inciding means for 
partly vaporizing the liquid, and means for 
directing sail gener": el vapor to the vapor 
generatici within the cate". 

(5. a still tie ('tiliation with a va 
porizei", a dephlegiator, and a drier, of 
leans for directing cer siccessively into 
the viciizer and drier, leans separate from 
said 'yee' directing eams for conveying to 
the waterizer and delegrator the heat 
ing agent tenerated in the trier, a doubler, 
: 'eli'i it extei dig from the doubler 
it the drier, calls for conveying vapor from 
said retiri) is to the dot iller, means for 
(i) \{A: \, r from the vaporizer and 
it iiile!" to the deplicgnator, and means for 

s' inveying to the dot iller the liquid pro 
ice y enciensation within the dephleg 

tai ()'. it. a siiii the coinioiation with a de 
illegali for at a drier, of a doubler, means 
Boy' d'aiiii) g icid for ined by condensation 
frt is the depiegnato;' to the doubler, a 

70 

75 

80 

85 

90 

95 

i00 

105 

O 

il 5 

120 

25 

3. 

  



1,200,834 . 5 

heated return pipe for receiving said liquid 
from the doubler and directing it to the 
drier, means for collecting vapor from the 
returnpipe and directing it into the doubler, 

5 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 
erated in the drier to partly condense the va 

10 por in the dephlegmator. 
18. In a still the combination with a va 

polizer, a dephlegmator and a drier, of a 
doubler, means for directing liquid formed 
by condensation from the dephleginator tO 

15 the doubler, a heated returnpipe for receiv 
ing said liquid from the doubler and direct 
ing it to the drier, means for collecting va 
por from the return pipe and directing it 
into the doubler, means for directing the 

20 vapor from the doubler and vaporizer into 
the dephlegmator, and means separate from 
the return pipe, for directing to the dephleg 
mator the heating agent generated by the 
drier to partly condense the vapor within 

25 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 

30 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 

35 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 

40 agent generated in the drier to partly con 
dense the vapor in the dephlegmator. 

20. In a still the combination with a va 
porizer, a depllegmator, and a drier, of a 
doubler, means for conveying liquid formed 

45 by condensation from the dephlegmator to 
the doubler, means for retaining a portion of 
said liquid within the doubler to seal said 
conveying means and prevent the flow of 
vapor from the doubler to the dephlegmator, 

50 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 

55 doubler and vaporizer into the dephlegma 
tor, and means separate from the return 
pipe, for directing to the dephlegmator the 
heating agent generated in the drier to 
partly condense the vapor in the dephleg 

60 nator. 
21. In a still the combination with a de 

phlegmator, a heater and a drier, of a dou 
Abler, means for conveying liquid formed by 
condensation from the dephlegmator to the 

65 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 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 
dephlegmator. 

22. 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 coöperate with the liquid to heat 
the contents of the heater, means for con 
veying the vapor from the heater to the de 
phleginator, and means separate from the 
return pipe for directing to the dephlegma 
or the heating agent generated in the drier, 
to partly condense the vapor in the dephleg 
mator. w 

23. 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 dephlegulator 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 coöperate 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 
returnpipe, for directing to the dephlegma 
tor the heating agent 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 
contents of the heater. - 

24. 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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ceiving the liquid fro; the double: and di 
i'ecting it to the drier, means for collecting 
'aper fro; the return pipe and directing it 
into the dottlier, means for directing the 
Vaipur it's a lie lot liter and heater into said 
heater to coöperate with the liquid to heat 
the contents of the eater, means for con 
veying the vapot' from the heater to the de 
phleginator, and means separate from the 
return pipe, for directing to the dephlegma 
to the heating agent generated in the drier, 
to partly condense the vapor in the dephleg 
mator, said last named means including a 
vaporizer and a secondary heater for partly 
vaporizing the contents of the yaporizer and 
Secondary heater, and means for conveying 

3,100,834 

ondary vapor from the vaporizer and Sec 
h the heater to the first, anied heater wi 

vapor from the couiler. 
25. In a still the combiiation with con 

centrating means, of a driel' for slop, and 
meals for conveying the heating agent gen 
erated in the drier, to the concentrating 
means along a path separate from the path 
of the liquid being concentrated. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
BENJAMIN. S. LINDSEY. 

Witnesses: 
CHAPIN A. FCRGUSON 
WM. H. WASON. 

20 

25 

  


