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To all whom it may concern: staggered boiling-caps E of the diaphragm 
Beit known that I, WALTER. E. LUMMUs, of D° and below the surface of the liquid Ein 

Lynn, in the county of Essex and State of Mas- the next chamber D, where it boils the liquid 
sachusetts, have invented certain new and in that chamber. This process is repeated 
useful Improvementsin Distilling Apparatus, in each chamber D as the vapors ascend the 
of which the following is a specification. column. The alternate distillation and con 
My invention relates to new and useful im- densation combined with the diminishing 

Io 

provementsin distilling apparatus, and its ob- heat permits only the most volatile portions 
ject is to separate mixtures of unequally-vola- to survive the ascent, the vapor from the top 
tile liquids into sharply distinct liquid distil- chamber passing through the pipe J to the 
lates consisting, first, of the most volatile in-condenser K, whence it passes through the 
gredient, followed by the remaining ingredi- usual tail-box K° and is collected in suitable 
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similar to Fig. 6, partly in section, indicating ber of the column Cand then passes through 
35 

7, to show the arrangement of the condensing- the next lower chamber, and soon, descend 

ents in the order of their boiling-points or receivers. In each chamber D, the least 
volatility. volatile vapors condense and overflow the 
My invention-consists of certain novel fea-down-pipes H, carried on the diaphragm D°, 

tureshereinafter described, and particularly and flow across the diaphragms FF and fall 
pointed out in the claims. into the liquid of the next lower chamber at 
In the accompanying drawings, which illus- the point of infall L for redistillation. The 

trate a construction embodying my invention, boiling-caps E, as shown in Fig. 4, are stag 
Figure 1 is a general view of a still and a con- gered, so as to produce uniform boiling of 
denser with my improved rectifying-column these liquids or “discards,” which travel 
partly in section. Fig.2is an enlarged trans-across the boiling area to the down-pipes H. 
verselongitidiunal sectional view of two cham- The down-pipes II are located on the opposite 
bers of a rectifying-column. Fig. 3 is an ele-side of each chamber from the infall L, so as 
vation of one chamber, taken at right angles to cause the discards to traverse the boiling 
to the construction shown in Fig. 2 and with area before they are permitted to overflow to 
the shell removed. Fig. 4 is a plan view of the next lower chamber. The overflow or 
the floor of one of the chambers. Fig. 5 is a discard from the bottom chamber returns to 
detail view of the diaphragm forming the floor the still by the pipe B". The cooling liquid 

3O. . - 

taken at right angles to the end elevation passing through the pipe K' enters the header of each chamber. Fig. 6 is a side elevation from the condenser K or other suitable source 

shown in Fig. 1. Fig. 7 is a side elevation of and traverses the pipes G in the top cham 
the course of the condensing medium. Fig. another headerg into the pipe G', connected to 
Sis a sectional view taken on the line SS, Fig. a header g, and then through the pipes G of 

coils. ing through all the headers and pipes in the 
Like letters of reference refer to like parts column to the outlet G, where the flow is 

throughout the several views. - controlled by the valve G. This liquid de 
40 " - - - - - - - - ". - - - ' ', 

the still A, from which the vapors pass by the always moves in a general direction opposite 

45 

F into the chamber F, then up through the 

The liquor to be separated is vaporized in scending the column through the pipes G. 
pipe B to the bottom of the square column C, to that of the ascending vapor, and, as the 
consisting of a number of chambers D, having temperature is highest in the bottom cham 
four side walls D'and similar in construction ber, the liquid which leaves each chamber at 
and located one over the other. The mixed its hottest point enters the next lower and 
vapors enter the column C under the surface warmer chamber at its coolest point, and is 
of the liquid E", standing on the floor formed therefore constantly encountering hotter va 
by the diaphragm D' of each chamber D and por and absorbing more heat from the vapors 
cause it to boil and distill off vapor, which in contact with the outside of the pipes G, 
passes around the diaphragm F", then around which are the conductors for the condensing 
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the pipes G, and thence around the diaphragm medium and are arranged in inclined rows, - 
as shown, and act as deflectors to the ascend 
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ing vapors. This absorption of heat effects 
a fractional condensation of the least-volatile 
vapors, which fall in a spray on the dia 
phragms F F and joining the discard from 
the down-pipes II are swept down into the 
next lower chamber to be redistilled. The 
pipes G are arranged in staggered rows, as 
shown, in order to secure increased and uni 
form effect, and by dividing the liquid along 
a number of parallel pipes, as shown, greater 
surface is offered to passing vapors for con 
densation. The pipes G', leading from one 
chamber to another, are arranged so that the 
inlet and Outlet are on opposite sides of the 
chambers D, (see Figs. 3 and 6,) so as to intro 
duce the cooling liquid flowing from the hot 
test end of the higher chamber to the coolest 
end of the next lower chamber, the sections to 
this end being arranged so that the unlike ends 
come one Over the other. The extension EOf 
the diaphragm F when charged with liquid 
prevents the vapors from passing up through 
the down-pipes H, as the liquid forms a seal 
against the vapors which collect in the cham 
ber F and which are thus compelled to pass up 
through the boiling-caps E and into the liquid 
E" On the floor of the chamber above. The dia 
phragms F F serve as conductors to deliver 
the discards from the higher chamber and 
condensed vapors from the pipes G to the 
boiling liquid in the bottom of each chamber, 
and they also form diaphragms on which the 
discards and condensed vapors are spread 
out in thin layers exposed to the action of the 
ascending hot vapors, which by the arrange 
ment of the diaphragms F E are made to take 
a ZigZag course from the bottom of each cham 
ber up and around the pipes G and then up 
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into the chamber F. This construction of a 
Column composed of a series of chambers 
suitably bolted together permits of the ex 
tension of the apparatus by the addition of 
more chambers and also permits of easy 
transportation and erection, and the rectan 
gular form of the said chambe's secures uni 
form action of the liquids and vapors upon 
One another. The diaphragm Dis made sepa 
rate from each chamber and is inserted in 
place, as shown in Fig. 2, and this arrange 
ment provides simplicity of construction and 
also permits easy access to the interior for in 
spection and repairs. The diaphragm D° is 
made Separate from the wall or shell of each 
chamber and assembled between contiguous 
Sections and fastened to flanges of the adja 
cent Sections by bolts or clamps, and the re 
moval of these bolts or clamps permits of 
Opening or sliding out any section for cleans 
ing or repairs, and these diaphragms are not 
integral parts of the separate sections. In 
each chamber D fractional distillation takes 
place in the bottom of each chamber, where 
the liquid E is boiling, and fractional con 
densation takes place between the diaphragms 
FF, where the vapors come in contact with 
the pipes G. The space above the diaphragm 
F forms a chamber F, in which the vapors 
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collect and pass up through the staggered 
boiling-caps E. 
The apparatus above described is especially 

applicable to the distillation of grain or ethyl 
alcohol, which has a boiling-point When a b 
solutely pure of 169°Fahrenheit. This appa 
ratus is designed to produce alcohol of high 
purity from a liquid containing about fifty 
per cent. alcohol and fifty per cent. water at 
the start, which liquid is placed in the still to 
which the column is connected. This mix 
ture boils at about 190 Fahrenheit. The va 
por of this liquid when boiled in the still con 
tains a mixture of Water and alcoholin which 
the alcohol more largely predominates, and is 
led to the bottom chamber of the rectifying 
column, where it partly condenses, filling that 
chamber to the level of the overflow-pipes. 
From the construction as shown it is obvious 
that when the boiling-caps E are submerged 
no vapor can pass through this column with 
out bubbling up through the liquid E", sur 
rounding said caps. As this liquid is slightly 
stronger of alcohol than the vapor, the latent 
heat of the vapor causes the liquid to boil 
gently and distillofa Vapor composed of a mix 
ture of alcohol and water in which the alcohol 
predominates to a still greater extent. The 
same vapor entering the next higher chamber 
at first condenses against the cold Walls and 
coils until the boiling - caps in the second 
chamber are submerged, and the same cycle 
of operations takes place until all the cham 
bers are filled or “charged.” Thenceforward 
until the distillation is complete or until no 
more alcohol remains in the still the opera 
tion is continuous. The vapors arising from 
the still are constantly growing weaker as the 
solution becomes attenuated. The discarded 
or condensed liquids are led back from the 
lower chamber of the column to the bottom 
of the still to be further distilled. The prog 
ress of the operation depends upon the fact 
that each distillation produces a vapor in 
which the more volatile compound is stronger 
than in the preceding operation, or, in other 
words, each distillation produces a stronger 
vapor until the desired concentration is 
achieved. 
Among the substances which may be dis 

tilled in this apparatus are methyl alcohol, 
ethyl alcohol, coal-tar naphthas, creosote, es 
sential oils of all kinds, turpentine, petroleum, 
Coal-tar, WOO(l-tar, gas liquid, and ammonia. 

I do not limit myself to the arrangement 
and construction shown, as the same may be 
varied without departing from the spirit of 
my invention. 
Having thus described the nature of my in 

vention and set forth a construction embody 
ing the same, what I claim as new, and desire 
to secure by Letters Patent of the United 
States, is 

1. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, fria 
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phragms in said chambers for directing the 
flow of the ascending vapors and on which 
the descending condensed vapors and discards 
flow exposed to said ascending vapors, means 
in said chambers for causing distillation of 
the ascending vapors by admitting the ascend 
ing vapors below the surface of the liquid in 
said chambers, conductors in said chambers 
for the condensing medium and against which 

io 

15 

ing the conductors in the adjacent chambers 

the said ascending vapors impinge as they 
travel in a direction opposite to the flow of 
the condensing medium thereby causing frac 
tional condensation, means for causing the condensing medium to flow through said 
chambers in a direction opposite to the travel 
of the ascending vapors, means for connect 

to allow the condensing medium to flow from 
one chamber to another, and a condenser into 20 
rectifying-column: which the ascending vapors pass from said 

2. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 

the descending condensed vapors and discards 
flow exposed to said ascending vapors, means 

of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which 

in said chambers for causing distillation of 
the ascending vapors by admitting the ascend 
ing vapors below the surface of the liquid in 
said chambers, conductors located between 
said diaphragms for the condensing medium. 
and against which the ascending vapors im 
pinge as they travel in a direction opposite to 
the flow of the condensing medium thereby 
causing fractional condensation, means for 
causing the condensing medium to flow 
through said chambers in a direction oppo 
site to the travel of the ascending vapors, 
means for connecting the conductors in the 
adjacent chambers to allow the condensing 
medium to flow from one chamber to another, 
and a condenser into which the ascending va 
pors pass from said rectifying-column. 

3. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 

50 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which 
the descending condensed vapors and discards 
flow exposed to said ascending vapors, means 

55 
ing vapors below the surface of the liquid in 
in said chambers for causing distillation of the ascending vapors by admitting the ascend 

said chambers, conductors in said chambers 
for the condensing medium and against which 
the said ascending vapors impinge as they 
travelin a horizontal direction opposite to the 
flow of the condensing medium thereby caus 

65 
ing fractional condensation, means for caus ing the condensing medium to flow through 
said chambers in a direction opposite to the 
travel of the ascending vapors, means for con 
necting the conductors in the adjacent cham 

bers to allow the condensing medium to flow 
from one chamber to another, and a condenser 
into which the ascending vapors pass from 
said rectifying-column. 

4. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which the 
descending condensed vapors and discards 
flow exposed to said ascending vapors, means 
in said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, conductors located between said 
diaphragms for the condensing medium and 
against which the said ascending vapors im 
pinge as they travel in a horizontal direction 
opposite to the flow of the condensing medium 
thereby causing fractional condensation, 
means for causing the condensing medium to 
flow through said chambers in a direction op 
posite to the travel of the ascending vapors, 
means for connecting the conductors in the 
adjacent chambers to allow the condensing 
medium to flow from one chamber to another, 
and a condenser into which the ascending va 
pors pass from said rectifying-column. 

5. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which the 
descending condensed vapors and discards 
flow exposed to said ascending vapors, means 
in said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, conductors in said chambers for the 
condensing medium and against which said 
ascending vapors impinge as they travel in a 
direction opposite to the flow of the condens 
ing medium thereby causing fractional con 
densation, means for causing the condensing 
medium to flow through said chambers in a 
direction opposite to the travel of the ascend-- 
ing vapors, means for connecting the conduct 
ors at the hottest portion of one chamber with 
the conductors at the coolest portion of the 
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next lower chamber to allow the condensing 
medium to pass from one chamber to another, 
and a condenser into which the ascending va 
pors pass from said rectifying-column. 

6. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which the 
descending condensed vapors and discards 
flow exposed to said ascending Vapors, means 
in said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, conductors located between said 
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diaphragms for the condensing medium and 
against which the said ascending vapors im 
pinge as they travel in a direction opposite to 
the flow of the condensing medium thereby 
causing fractional condensation, means for 
causing the condensing medium to flow 
through said chambers in a direction opposite 
to the travel of the ascending vapors, means 
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for connecting the conductors at the hottest 
portion of one chamber with the conductors 
at the coolest portion of the next lower cham 
ber to allow the condensing medium to pass 
from One chamber to another, and a condenser 
into Which the ascending vapors pass from 
said rectifying-column. 

7. In an apparatus of the character de 
Scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which the 
descending condensed vapors and discards 
flow exposed to Said ascending vapors, means 
in said chambers for causing distillation of the 
ascending Vapors by admitting the ascending 
vapors below the surface of the liquid in said 

thereby causing 
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chambers, conductors in Said chambers ar 
ranged in inclined rows for the condensing 
medium and against which the said ascending 
vapors impinge as they travel in a direction. 
opposite to the flow of the condensing medium 

fractional condensation, 
means for causing the condensing medium to 
flow through said chambers in a direction op 
posite to the travel of the ascending vapors, 
means for connecting the conductors in the 
adjacent chambers to allow the condensing 
medium to flow from one chamber to another, 
and a condenser into which the ascending va 
pors pass from said rectifying-column. 

8. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
flow of the ascending vapors and on which the 
descending condensed vapors and discards 
flow exposed to said ascending vapors, means 
in said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, conductors arranged in inclined 
rows for the condensing medium and located 
between said diaphragms and against which 
conductors the said ascending vapors impinge 
as they travel in a direction opposite to the 
flow of the condensing medium thereby caus 

6 o 

ing fractional condensation, means for caus 
ing the condensing medium to flow through 
said chambers in a direction opposite to the 
travel of the ascending vapors, means for con 
necting the conductors at the hottest portion 
Of one chamber to the conductors at the coolest 
portion of the next lower chamber, and a 
condenser into which the ascending vapors 
pass from said rectifying-column. 

9. In an apparatus of the character de 
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scribed, a still, a rectifying-column for receive 
ing the vapors from said still and consist 
ing of a series of communicating chambers, 
boiling-caps in the bottom of said chambers 
through which the ascending vapors pass be 
low the surface of the liquid, down-pipes com 
municating with said chambers and through 
which the condensed vapors and discards 
pass downwardly and adapted to maintain 
the level of the liquids on the bottom of each 
chamber above the outlet of the boiling-caps 
whereby the ascending Vapors pass through 
said liquid and distillation takes place, means 
for preventing the ascending vapors from 
passing through said down-pipes, diaphragms 
in said chambers for directing the flow of the 
ascending vapors and on which the descend 
ing condensed vapors and discards flow ex 
posed to said ascending vapors, conductors in 
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said chambers through which the condens 
ing medium flows and against which said 
vapors impinge as they travel in a direction 
opposite to the flow of the condensing medi 
um thereby causing fractional Condensation, 
means for causing the condensing medium 
to flow through said chambers in a direction 
opposite to the travel of the ascending Vapors, 
means for supplying cooling liquid to said 
conductors to cause fractional condensation 
of the ascending vapors, means for connect 
ing the conductors at the hottest portion of 
One chamber with the conductors at the cool 
est portion of the next lower chamber, and 
a condenser into which the ascending vapors 
pass from said rectifying-column. 

10. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, boil 
ing - caps in the bottom of said chambers 
through which the ascending vapors pass be 
low the surface of the liquid, down-pipes com 
municating with said chambers and through 
which the condensed vapors and discards pass 
downwardly andlocated on oppositeside from 
the discard-inlet and adapted to maintain the 
level of the liquids on the bottom of said cham 
bers above the outlet of the boiling-caps where 
by the ascending vapors pass through said 
liquid and distillation takes place, means for 
preventing the ascending vapors from pass 
ing through said down-pipes, diaphragms in 
said chambers for directing the flow of the as 
cending vapors and on which the descending 
condensed vapors and discards flow exposed 
to said ascending vapors, conductors through 
which the condensing medium flows and lo 
cated between said diaphragms and against 
which conductors the said ascending vapors 
impinge as they travel in a direction opposite 
to the flow of the condensing medium whereby 
fractional condensation takes place, means 
for causing the condensing medium to flow 
through said chambers in a direction opposite 
to the travel of the ascending vapors, an inlet 
and an Outlet to and from said conductors on 
opposite sides of said chambers, means for 
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supplying cooling liquid to said condenser to 
cause fractional condensation of the ascend 
ing vapors, means for connecting the conduc 
tors at the hottest portion of one chamber with 
the conductors at the coolest portion of the 
next lower chamber, and a condenser into 
which the ascending vapors pass from said rec tifying-column. 

Io 11. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, boil 
ing - caps in the bottom of said chambers 
through which the ascending vapors pass be 
low the surface of the liquid, down-pipes com 
municating with said chambers and through 
which the condensed vapors and discards pass 
downwardly and located on the opposite side 
from the discard-inlet and adapted to main 
tain the level of the liquids on the bottom of 
said chambers above the outlet of the boil 

25 

ing-caps whereby the ascending vapors pass 
through, said liquid and distillation takes 
place, means for preventing the ascendingva 
pors from passing through said down-pipes, 
diaphragms in said chambers for directing the 
flow of the ascending vapors in a zigzag course 
and on which the descending condensed va 
pol's and discards flow in a zigzag course ex 
posed to said ascending vapors, conductors 
through which the condensing medium flows 
and located between said diaphragms and 
against which conductors the said ascending 
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vapors impinge as they travel in a direction 
opposite to the flow of the condensing medi 
um thereby causing fractional condensation, 
means for causing the condensing medium to 
flow through said chambers in a direction op 
posite to the travel of the ascending vapors, 
an inlet and an outlet to and from said con 
ductors on opposite sides of said chambers, 
means for supplying cooling liquid to said con 
denser to cause fractional condensation of the 
ascending vapors, means for connecting the 
conductors at the hottest portion of one cham 
ber with the conductors at the coolest portion 
of the next lower chamber, and a condenser 
into which the ascending vapors pass from 
said rectifying-column. 

12. In an apparatus of the character de 
scribed, a still, a rectifying-column for recciv 
ing the vapors from said still and consisting 
of a series of communicating chambers, means 
in said chambers for causing distillation of 
the ascending vapors by admitting the ascend 
ing vapors below the surface of the liquid in 
said chambers, conductors in said chambers 
for the condensing medium and against which 
the ascending vapors impinge as they travel 
in a direction opposite to the flow of the con 
densing medium thereby causing fractional 
condensation, means for causing the condens 
ing medium to flow through said chambers in 
a direction opposite to the travel of the as 
cending vapors, means for connecting the con 
ductors in the adjacent chambers to allow the 

5 

to another, and a condenser into which the as 
cending vapors pass from said rectifying 
Column. 

13. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, means 
in said chambers for causing distillation of 
the ascending vapors by admitting the ascend 
ing vapors below the surface of the liquid in 
said chambers, conductors in said chambers 
for the condensing medium and against which 
the ascending vapors impinge as they travel 
in a direction opposite to the flow of the con 
densing medium thereby causing fractional 
condensation, means for causing the condens 
ing medium to flow through said chambers in 
a direction opposite to the travel of the as 
cending vapors, and a condenser into which 
the ascending vapors pass from said rectify 
ing-Column. 

14. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, dia 
phragms in said chambers for directing the 
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flow of the ascending vapors and on which 
the descending condensed vapors and discards 
flow exposed to said ascending vapors, means 
in said chambers for causing distillation of 
the ascending vapors by admitting the ascend 
ing vapors below the surface of the liquidin 
said chambers, conductors in said chambers 
for the condensing medium and against which 
the said ascending vapors impinge as they 
travel in a direction opposite to the flow of 
the condensing medium thereby causing frac 
tional condensation, means for causing the 
condensing medium to flow through said 
chambers in a direction opposite to the travel 
of the ascending vapors, and a condenser into 
which the ascending vapors pass from said 
rectifying-column. -- 

15. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 
ing the vapors from said still and consisting 
of a series of communicating chambers, means 
in said chambers for directing the flow of the 
ascending vapors and on which the descend 
ing condensed vapors and discards flow ex 
posed to the said ascending vapors, means in 
said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, means in said chambers through 
which the condensing medium flows in a di 
rection opposite to the travel of the said as 
cending vapors for producing fractional con 
densation of the ascending vapors, means 
for causing the condensing medium to flow 
through said chambers in a direction opposite 
to the travel of the ascending vapors, and a 
condenser into which the ascending vapors 
pass from said rectifying-column. 

16. In an apparatus of the character de 
scribed, a still, a rectifying-column for receiv 

: condensing medium to flow from one chamber ling the vapors from said still and consisting 
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of a series of communicating chambers, means. 
in said chambers for directing the flow of the 
ascending vapors and on which the descend 
ing condensed vapors and discards flow ex 
posed to the said ascending vapors, means in 
said chambers for causing distillation of the 
ascending vapors by admitting the ascending 
vapors below the surface of the liquid in said 
chambers, means in said chambers through 
which the condensing medium flows in a hori 
Zontal direction opposite to the horizontal 
travel of the said ascending vapors for pro 
ducing fractional condensation of the ascend 
ing vapors, means for causing the condensing 
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medium to flow through said chambers in a di 
rection opposite to the travel of the ascend 
ing vapors, and a condenser into which the 
ascending vapors pass from said rectifying 
Column. 

In testimony whereof. I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 23d day of 
July, A. D. 1901. 

WALTER, E. LUMMUS. 
Witnesses: 

A. L. MESSER, 
C. A. STEWART. 

  


