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- Process

To all whom it may céﬂcerm o
Be it known that T, EMILE AUGUSTIN BAR-

BET, a ‘citizen of France, and a resident of
- Paris, in the

Republic of France, have in-

vented a new and useful Improvement in

Distilling Alcohols and other Volatile Pro-
ducts, (for which I have obtained patents in

France, No.195,113, dated December 21,1888;
28, |

In Belgium, No. 84,793, dated January
1839; in Great Britain, No. 4,549, dated March
15,1889; in Germany; No. 02,632, dated April
26, 1889, and in Austria-Hungary, No. 54,774
and No. 13,424, dated Agpril 11, 1890,) which

improvement is fully set forth in the follow- |

~ Ing specification.

20

‘brandies from fermented

-and torectification. By

This invention relates more parlticu_laﬂy to |

the treatment of different kinds of Spirits or
liquors of various
both to distillation
means of said inven-
tion alcohols or spirits of very great purity
may be obtained in rectification and the crude

kinds, and has reference

Spirits or brandies from first distillations are

considerably improved. Brandies from wine
and from fruit, rums, liguors, &e., also may

. be obtained of great purity and fine flavor.
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vention.

In the accompanying drawings, which form
part of the specification, Figure 1 isan eleva-
tion of a rectifying apparatus construocted or
modified in accordance with the present in-
Kig. 2 is a similar view of appara-
tus for continuous rectification.

ratus provided with additionalim provements.
Fig. 4 is a similar view of a distilling appara-
tus. Figs.5 and 6 are an elevation and plan,
respectively, of a- distilling apparatus with
additional improvements. |

Referring to Fig.1,the column B of a recti-
fier is connected in the ordinary way by the
vapor-escape pipe b-and liquid-return pipe b’
with the partial condenser or dephlegmator
C,and: this by the pipe ¢ with the refri gerator
or condenser D, which in turn communicates
with the proof-bottle II.

of and Apparatus for Rectifying and |

. _ - Fig. 3 is a |
- similar view of a continuous rectifying appa- |

- _ I have discovered that if the aleoholic lig-
uid from the first plates at the top of the recti-

fying-column be drawn off—say by the outlet-
Pipe R (additional to the vapor-escape b)—

denser or cooler A’’’ and a

this liquid is very mach more free from the

light products than the alcohol which runs
ofi by way of the proof-bottle H. It suffices

to cool this aleohol by an appropriate cooler

(G, and collect it through the

pipé g and proof-
bottle P,

pipe y with the
small test-cock £ |

The difference between the liquid of retro-
gradation drawn from the upper plates of the
rectifier and that which would be obtained

from the proof-bottle H if the outlet-pipe R

were closed is analogous to the results of pu-
rifying spirits by aging, and is comparable

with-the effect of aging wines by the process
~of M. Pasteur. - This process of extraction or
drawing off at a suitable point below where

the return-pipe'd” enters the column so as to
receive the returned liquid can be applied to

‘an ordinary discontinuous rectifier; but this

demands a special oversight on the part of the

pipe R, and terminating in a p
. | - bo

55
in order to have a better alcohol
I than that from the proof-bottle H. S

At Y is a small cooler connected by.'ﬂ;he]

operator, because of the perpetually-chang--

‘ing conditions which attend this sort of rec-
i tification. In particular it is to be noted

that as the amylic oils at the end of each rec-

75

tification come over it is necessary to stop

this sort of extraction for a time.
the commencement of a rectification, since

‘the plates are left foul by the after-runnings

Besides, at

80

of the preceding operation, it is necessary to
walt still for some time until. the bad odors .

are carried off by the alcoholic vapors them-

i selves. For continuous rectification, how-
-ever, the withdrawal of the liquid of retro-
‘gradation presents greater advantages, since

the yield is constant and there is no special

oversight to be maintained, and the aleohol - -
- 90

8o withdrawn is of very great purity with re-
spect to light produets. N

Referring to Fig. 2, the crude spirits are de-

prived of the products more volatile than al-

cohel-in the column-still A, provided with a

feed-pipe o/, a small rectifying-column A’ ', a
partial condenser or dephlegmator A’’’ a con-
pipe «’”’/, lead-

ing therefrom to a proof-bottle M. At N is

05

shown the regulator (of ordinary construe-

tion) for governing the supply of steam to the

100
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still. _Th'e crude spirits, deprived of their

~ light impurities in the still A, are fed to the

- similar in all the figures.

rectifier B by the feed-inlet pipe a, which 1s
also the outlet-pipe for the still A. The paris
C, D, H, R, G, and P are the same as in Kig.
1, and in general parts similarly lettered are

Below the feed-inlet a of the rectifying-

|

- column B and ecommunicating with the lower

£O

partof the said column is a still or vaporizer in

" the form of a steam-heated column B’, hav-

ing a spent-wash outlet for the exhausted lig-

uid, (such as shown at ¢ in Fig. 3, the bottom

of the column being omitted in Fig. 2,) and
provided at suitable points, as at £ and m,
above said outlet with draw-offs. The draw-

- off % is for conducting the amylie oils in liq-

aid form to the cooler K, whence they pass to

~ the proof-bottle L. By the draw-off m vapor

20
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~condensed in the apparatus C, whereby the |

35

may be conducted into the condenser or cooler
Z, {(which communicates with a proof-bottle

7’ by pipe z,) in order to ascertain the degree

of exhaustion of the spent liquid.
At N’ is the regulator for governing the

admission of steam to the distilling or vapor-

izing column B’.  The column B is supplied

“at the feed-inlet ¢ with a stream of partly-

purified crude spirits, the volatile constitu-

ents of which are vaporized, and the vapors,

after being rectified in their passage upward
by the successive partial condensations which
eliminate the heavy impurities, are partly

aleoholic portion is separated from the lighter
impurities, and this condénsed liquid, being

returned to the top of the rectifierB, isdrawn |

off from the upper plates thereof by the out-

let-pipe R. The traces of lighter impurities

 which may have remained in the spirits from

40
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the still A find their escape by way of the
proof-bottle H. Theheavierimpuritieselimi-
nated in the column B are carried down and
drawn off below. = .. o |

The aleohol of retrogradation which escapes
by the proof-bottle is equivalent in freedom.
from-lighter impurities to alcohol of double

-rectification; but with respect to the heavier
impurities it  has been subjected only to a
- single rectification, and consequently is not
50

as the lighter impurities, it suffices (see Fig.
3) to interpose a rectifier J between the out- ;

chemically pure. To bring it to absolute
purity with reference to the heavier as well

. let- R for -the:pasteurized alcohol from the

55
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reetifier B.and the cooler G and proof-bottle

P.  This rectifier, as shown, is provided with |
a &till or vaporizer in the form of a steam-

heated column J communieating with the

ywer part of .the column J, and also with a
condenser or dephlegmator I' connected in

- the usual way with the upper part of said

- ‘eolumn J by the vapor-escape j and the re-

turn-pipe 7° and by the pipe ¢’ with the con-
denser or cooler . - S
At N is the regulator for governing the ad-

mission of steam for heating the column J”.

The alcohol withdrawn from column B by the

.

| The

~alcohols or for fruit (including grape) bran-
dies and other liquors. -
|,

crude spirits it suffices to apply thereto the -

436,764

outlet R, in pla.ée of being sent directly into
the cooler G, is subjected to a supplementary

rectification in the column J, the alecoholic

vapors ascending through the plates, and the

heavier impurities which have been retained

‘Dbeing eliminated by the successive partial

condensations. The purified alcohol passes
through the condenser or cooler G to the
proof-bottle P. The heavier impurities de-

scend to the base of the rectifier, and to pre-

vent their accumulation therein a return-pipe

» discharges them into the rectifier B. A

small cock suffices to regulate the return-flow

through this pipe, as the volume is very small..

At Qisaheat exchanger or regulator for heat-

ing the liquid to be supplied to the column
| A by means of the spent liquid from the recti-
fier B. 'The cooled spent wash passes away
by the pipes ¢° ¢% which keep the regenerator
Q full of spent wash. At g'is a direct con-.

75

30

nection provided with a valve which is ordi-

ever it is desired to draw-off the spent liquor
from the said regenerator.

and passes to the column through the pipe o’
In consequence of the removal of the lighter

impurities, and the complementary rectifica-

tion in the column J for the heavier impuri-

- Liquid from col-
nmn A enters the regenerator by the pipe af

‘narily closed, but which may be opened when-
90

‘ties, the alcohol obtained at the proof-bottle =
P is, in the full sense of the word, alcohol of

double rectification chemiecally pure and neu- |

tral, and thisresult is obtained very economic-

1
—

ally. I o |
_ processes described are applicable by
extension to distilling-columng for industrial

. In column apparatus which yield strong

I10C

“IC!

purification by means of the outlet R, cooler

‘G, and proof-bottle P, and the extraction of
"the heavy oils by means of the pipes k, cooler

K, and proof-bottle Z. In Fig. 4 the distilling-

column A¥ is supplied by the pipe c¢* from the

wash-heater C*, which also acts as a partial

“condenser or dephlegmator for the rectifying-
column B*. The vapors from the still A* pass
‘through the pipe a*into therectifying-column

B*, and having been purified and concentrated
therein by elimination of the heavier impuri-
ties pass into the wash-heating dephlegmator
C*, by means of pipe b/, from which the con-

densed alcoholic liquid is returnea to the col-

umn B* by pipe b’, while the lighter impuri-

1 g X

11

L2

ties pass through the condenser or cooler D

to the proof-bottle H. The alcohol which
passes by the pipe R and cooler G to the proot-

bottle P will be a fair grade of rectified alecohol
if the fermented material is.of good quality.

Communicating with the loewer part of the
column B* is a still or vaporizer in the form

“of a steam-heated column B**, provided with
the draw-off k& for the amylic oils.

12

I3

" Forthespecial purification of wine, brandy,

“and tafia the arrangement of Fig. 5 is adopted.
| Al wines are not, or have not, been capable .
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of yielding cognac brandy, and partieu'la,rly'.
15 this true of the wines of the Midi, which are

generally fermented at too high a temperature.
In them are found impurities higher than al-
cohol and also amylic impurities, like the
products from the industrial fermentation of
grains, beet-roots, or molasses. By the new
or improved process of withdrawing the alco-
hol of retrogradation and extraction of the
oils it is possible to remove the bad odors, to
age the brandy, and to deprive it of the taste
of the lees, while at the same time preserving
the bouquets and aromas desired by con-
sumers. By like means it is possible to ob-
tain fromthefermented liquor, or liquor from
sugar-cane molasses or from sugar-cane itself,

& true rum, aged and free from all bad odors. |

Referring to Figs. 5 and 6, the fermented

liquor from the wash-heating dephlegmator C* |

is introduced through the pipe ¢* into the col-
umn-still A* and is therein exhausted of its
aleohol, the vapors passing by the pipe a* to
the rectifier B*. The alcoholic vapors, con-

fying-plates, pass into the partial condenser
or dephlegmator C¥*,from which the condensed

liquid is returned to the rectifier, while the |

lighter products pass tothe condenser orcooler
D, and thencetothe proof-bottle IT. As shown,
a branched pipe ¢’ connects the tops of coolers
D and E with the lower partof the dephlegma-

tor C*, for conducting into said dephlegmator
the liquid which has been already utilized to
reduce the temperature in the coolers D and
G. Bythepipe R the purified aleohol is with-
drawn. Itiscooledin the vessel G and passes
to the proof-bottle P. = S

At a lower point on the still or vaporizer
B** thefetid oils (amylic, butylic, and essence
of the lees) are withdrawn by the pipe Ik,
which conducts them to the cooler K. From
the cooler K they pass to the proof-bottle L.

otilllowerdown theheavierethers—oenanth ic,

pelargonic, raisin essence, &e.—are collected,

they being taken off by the pipe W and con- |
~ducted to a coil in the cooler K alongside of

that for the amylic oils. On the large cham-

ber at the base of the column A* g vapor-col- |
lector or draw-off W’ is also provided, which

has for its object not only the verification of
the proper exhaustion of the ligquor, but also
the drawing off of the heaviest ethers and es-
sences which are particularly hard to distil.
T'hey pass through the condenseror cooler D’

- to the proof-bottle X. These essences of

slight volatility from the twostills are agree-

- able to the taste, and characteristic of cognac

6o
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brandy. These liquids from the two proof-
bottles X and U are added tothe alcohol from
the proof-bottle P, they seeming to dilute the
spirit and increase its specific gravity and to
restore toitthe pleasant bouquets and aromas
oressences. The brandyorrum thusobtained
istree from both thelighter impurities and the
amyuc impurities while having.the agreeable

‘an im portant industrial result is attained by

the process. Atthebaseof eachof the columns

18 a pipe q* ¢*¥, respectively, for drawing off

the spent liquor. They aresiphon-pipes and
empty into an intermediate chamber g% from
which a discharge-pipe ‘¢* leads away.

In place of connecting the column with out-
let R directly with the column for exhaustin

column would be operated to make weak
crude spirits, which would be cooled, deliv-

ered by a pump into an elevated vat and

thence fed to a column provided with a de-

phlegmator and an outlet for the alcohol of
retrogradation, as shown, for the columns B*

or B/, exactly as it would be fed to the puri-

fiers or-continuous rectifiers. A heat-ex-

changer or regenerator may also be used asa
preliminary heater for the crude spirits. This

3

70

. _ £ 15
the liquid to be distilled orrectified, itis clear

that two separate or indirectly connected ap-
paratus may be used. In this case the first

30

arrangementisto be preferredin manycases— -

| notably, first, in works having a column pro-
centrated and purified more or less from the |
heavier impurities by the action of the recti- |

ducing weak spirits, for the rectifying appa-
ratus with means for withdrawing the liquid
of retrogradation can then be set up without

interfering in any way with the distillatory

column; second, in countries where the in-
dustrial arts are but little cultivated, for

11t is much easier to aitend to two independ-
ent or indirectly connected apparatus than

0O

95

where they are directly connected. In this

latter case it is in fact necessary to have in-

telligent and attentive workmen for distillers

in order to get good results," Further, the

100

rectifying-column provided with means for
withdrawing the liquid of retrogradation may

be substituted for the purifier or column ap-

paratus for removing the lighter impurities
in the continuous rectifying process. In fact,
experience shows that the expulsion of the

light ethers is often better by such rectifying-

column than by the purifier itself; besides,

105

11O

such column has the advantage over the puri- -

of theheavier impuritiesas well. This double
purification demands, it is true, a larger ex-

penditure of steam, but there exist cases in

which the crude spirits are so foul with the

‘heavierimpuritiesthat this preliminary elimi-

nation of the fusel is most useful forimprov-

| ing the aleohol. Tt is easy to understand this

arrangement, it being found in Fig. 3 by sup-
pression of the column A and feeding the

crude spirits directly to the rectifier B after

the same have been heated in the regener-
ator Q. | . ]

-~ Between the column Band the final column
J a meter may be interposed to facilitate the
conduct of the apparatus. -
It is also possible to introduce free steam
into the vaporizer or lower part of the recti-
fying-column instead of heating the same by

' a steam-coil. A permanent supplementary

means for controlling the working of the ap-

fier of getting rid not only of the lighter but

115

120
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paratus may be secured by placing in the
perfumescharacteristicof theseliquors. Thus I neighborhood of the feed-plates a thermom-
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eter or thalpetammeter
tends to become exhausted the temperature
rises. If the feed is excessive, the alcoholic
strength increases and the temperature of
ebulhtwn correspondm oly falls ~

1.- The
tion of fermented liquids or reectification of
crude spirits, consisting in vaporizing the vol-
atile constituents,eliminating the heavier im-

purities from the mixed vapors by successive

partial condensations in a rectifying-column,

which heavier impurities are carried down
the column and withdrawn below, separating
the alcoholic portion from the lighter impu-

rities by partial condensation in a condenser

or dephlegmator returning the alcoholic por-
tion 10 the top of the column for action of
the ascending vapors, from which the heav-
ier impurities have been removed, and with-
drawing the alecohol from near the top of the
eolumn to avoid contamination bysuch heav-

ier impurities, substantially as described.

2. 'The process of carrying on distillation or
rectification, eonsisting in distilling off the

lighter 1mpur1tles from the fermented liquor

or the erude spirits, evaporating the volatile
constituents of the thus partially purified

- liquor or spirits, eliminating the heavier im-

- 3°

35

purities by successive par tial condensations

in a rectifying-column, which heavierimpuri- |

ties are carried down and withdrawn below
as a liquid, separating the alcoholic porticn
by partial condensation in a condenser or
dephlegmator from the lighter impurities

- whiceh have escaped the ﬁrst operation afore-

40

45
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said, returning the alcoholie portion to the
action for a brief time of the ascending
mixed vapors freed from the heavier impuri-
ties, and withdrawing the aleoholic portion
near the top of the coluinn, substantially as
described. .

3. The process of carrying on distillation or
rectification, consisting in vaporizing the vola-

crude spirits, eliminating the heavier impuri- |

- ties by successive partial condensations in a

rectifying-column, which heavier impuarities

~ are carried down and withdrawn below, sepa- |

rating the alcoholic portion from the lighter {

“impurities of the vapors by partial condensa-
“tion in a eondenser or dephlegmator, return- |

ing the aleoholic portion so separated to the }

top of said column, withdrawing it near the

top and subj eeting the same to a supplement- |

ary rectification, substantially as deseribed.
4. The proecess of distillation or rectifica-

tion, consisting in thefollowing steps: vapor-

izing the volatlle constituents, eeparatm g the |

aleohohe portion and lighter constituents |

. from the heavier 1mp11r1t1es withdrawing the

65

aleoholie portion from the mixed vapors by |
partial condensation, separating the amylie |
oils. from the said heavier impurities, and |
finally distilling from the residuum the ethers

process of carrying on the distilla- |

|
|

436,764

If the apparatus | and  essences heavier than ‘amylie oils, and

adding such products to the alcoholic portion,
substantially as described.

5. The combination of a rectifying-column,
a dephlegmator or partial condenser, a vapor-
pipe connecting the two, a return-pipe for the
condensed alcohol leading to the top of the
column, and another pipe , a.short distancebe-
low the top of . the column for withdrawing
the alcohol, substantially as deseribed.

6. A reehfym o-column prowded with an
outlet from the upper part in addition to the
vapor-eseape,in combination withadephlegm-
ator or partial condenser connected with the
said column through said vapor-escape, and

715

8o

having a return-plpe connected with the up-

per part of said rectifying - column, and a
cooler connected with said rectlfylng col-

scribed.

7. A rectifying-column, provided Wlth an
outlet from the upper part in addition to the
vapor-escape and with a still or vaporizer
communicating with the lower part of said
column, in combination with a dephlegmator
oY pa,rtia,l condenser connected with the up-
per part of said column through said vapor-
escape and also by a return-pipe, and a. pre-
liminary still or still and rectifier from which

umn through such outlet, substantially as de- '

Qo

' the liquid exhausted of-certain congtituents gs

is delivered to said first-mentioned still 01 )

vaporizer, substantially as described.

3. A rectifying-column provided with an
outlet from the upper part in addition to the.
vapor-escape, and with a still er vaporizer

| communicating with the lower: part of said

column, in combination with a dephlegmator
or pa,rtlal condenser connected with the up-
per part of said column through said vapor-

t escape and also by a return—plpe and a pre-

liminary still and rectifier from which the
liguid exhausted of certain constituents is de-
livered to said first-mentioned still or wapm-

la- | izer, substantially as described.
tile eenstiruents of the fermented liquid or |
outlet from the upper part in addition to the

9. A rectifying-colnmn provided with an

vapor-escape, in combination with a partial
condenser ordephlegmatorconnected with the
upper part of said column through Sald vapor-
escape and also by a return-pipe, a supple-

| mentary rectifying-column connected with

the first-named column through said outlet,
and a cooler or condenser eonneeted with the

L upper part of said supplementary rectifying-
- column, substantially as deseribed.

10. A distilling or reectifying apparatus,

'comprlemg a rectlfymfr column provided

‘with a feed-inlet at or near the base of said
eolumn and a still or vaporizer below said
feed-inlet, also with .a draw-off intermediate
the said feed-mlet and said still or vaporizer,
also with a vapor-escape, and an additional
outlet near the top of the rectifying-column,
and also with.a dephlegmator connected with
the said column through the said vapor-es-

ICC
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115

20

125
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- cape and through a retﬁru-—pipe entering the

IO

20

30

sald column above said additional outlet,

substantially as deseribed.

11. A distilling or rectifying apparatus,
comprising a rectifying - column provided
with a feed-inlet at or near the base of said
column and a-still or vaporizer below said

feed-inlet, also with two or more draw-offs at |

different points-intermediate the said inlet
and the said still or vaporizer, also with a
vapor-escape and additional outlet near the
top of the reetifying-column, and also with a
dephlegmator or partial condenser connected
with said eolumn through said vapor-escape

and through a return-pipe entering the said
column above said additional outlet, substan-

tially as deseribed.

12, A distilling or rectifying apparatus,
comprising a rectifying-column provided at
1ts upper part with a vapor-escape and an ad-
ditional outlet, in connection with a still or

~vaporizer communicating with the lower part

of said column and provided with two draw-
offs at Jeast, in addition to and at different
points above the spent-wash outlet, and a
dephlegmator or partial condenser connected
with the upper part of said column through
said vapor-escape and also by a return-pipe,
substantially as deseribed. |

13. A distilling or rectifying apparatus,
comprising a rectifying - column provided
with a vapor-escape and additional outlet at
or near the top of said column, a dephlegma-

- tor or partial condenser connected with ‘the

5

| said column through said vapor-eséape, and 3 5

!

through a recurn-pipe entering the said col-
umn above sald additional outlet, and two
condensers or coolers and proof-bottles con-

nected with said rectifying-column, one
through the said dephlegmator or partial

condenser and vapor-escape and the other
thiough the said additional outlet, substan-
tially as described. | -

14. A distilling or rectifying apparatus,
comprising a column provided with a vapor-

40

E

escape and an additional outletator nearthe

top of said column, a dephlegmator or partial

~condenser connected with the said column:

through said vapor-escape and through a re-
turn-pipe entering said column at its upper
part, a sfill or vaporizer communicating with
the lower part of said column and one or more

draw-offs above the spent-wash outlet of the

sald still or vaporizer, and three or more con-
densers or coolers and proof-bottles connected

- with said rectifying-column and still or vapor-

h .

izer, one through the dephlegmator and va-
por-escape, a second through said additional
outlet, and the remainder through the said
draw-offs, substantially as described.

In testimony whereof I have signed this

Specification in the presence of two subserib-
| Ing witnesses. S -

EMILE AUGUSTIN BARBET.

- Withesses: _
R. J, PRESTON,
GEORGE R. OSCHERMER.
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