| 2 Sheets—Sheet 1.
E. HERRING. I

e ~ Alcohol Still .
~ No. 18,094, - . - Patented Sept. 1, 1857.

= = ] = 4 - a
A -vs A h, ] p b ' \
"IL- NN '.‘-:.ﬂ-' e D WAL x
. .
\

A ~ o
o ok > “ et
uh ‘i - el " 9 -
L A -“-:.,

T,
i

Fert L s
L -

Z

N. PETERS. Pheto-Lithapraphar, Washington, D. C,




i

Pa———
-

b e I

P

N M-
| Lep
..m.m oo
% | |
R - ~, 7 N
- 78 “ f.mm: B
/) / d N NIy A
o 7 . A e W L - =z 0
e. S - _p__-r. = f M“” ‘_ H w“u\ f“.._f I \ﬁﬁ
o A _ / AL e
= . , 7 - 1 9
7 7 : 22 b %
| 2 AN RPE=15 N ¥
N o mhmlr “ 2240\ / -
i . I_._-...—\ = B
a) i | P W
wljud A . ‘:.\ /i
3 S e . 7 Y=t
o. - VAN _ A W%
RN 1} LR NN
”_*’__. i ..._____” {.”
VA =21 N4
i . __““ 17 i
2 ” 1 it
e | | el P
NN _ . | )\ VA
..“.__r _ B A/ N
NN __J \/
A, | le“w w“w_
7 - 1 H—
. , m_m..“‘a - "_“mm ; — ,‘m = J
~ . N | N T L \! =
5 = N N m
= 3 A e B«
MaWalighl e " / ! 3
o | el i || < n}ﬂ. :
e ._ . ._ u —1N \ 5
= WO L '\
— S ...mi |} 7 =2 -
4.4 h i Y M 3
), f 2
. = = =
vARY L W\ N u
Lad : ) =y
_..______,"\“....__ i/ ““ : =
mm..m.il.ﬂ _l__-“ _.Jm Y
Y | H” 4
4 ‘N A
W / 7
! / 7
‘.‘ M
7 f
M “
_ /

A ]
‘fd';ff{t\.‘.“:“Jf;fd“-‘-“rﬂff.f‘ﬂ.l}}

NP L
J

M T L W R R e T L TR
b

e T My M T T T T W e, e e
T o AT A Al o N P Aol s Wl T

—

8. Voo 2V SN o 2

—

»

ol
™

- - - - e m e o b w T - - R O W W = o
_ - - — m Emem W e w " o T O E W O W W - e
I I.

A o gy

'x a

y
al
‘2

g R~
: _. | Ql

- ‘ F
k ' - !
i ' . . .
: == = " » :
L]
" -~ * .
-..l._l.l _..rllr..-l.l.‘l.. '
£

..l..._l...l....l..‘.‘..‘.l.h

No. 18,094.




e

- view of my improved still.

~ umans.

UNITED STATES PATENT OFFICE,

EDWARD HERRING, OF WALTON-ON-THAMES, ENGLAND. |

IMPROVEMENT IN SPIRIT-STILLS.

Specification forming part of Letters Patent No. £8,094, dated Sel)te]nber 1, 1857, -

To all whom it may concerre - -

Be it known that I, EDWARD HERRING, of
Walton-on-Thames, in the county of Surrey,
m that part of the United Kingdom of Great
Britain and Ireland called England, a sub-

- Ject of the Queen of Great Britain, have in-

vented certain Improvements in Distilling
Apparatus; and I do hereby declare that the
following is a full and exact description of the
same, reference being had to the accompany-
1ng sheets of drawings, and to the letters of
reference marked thereon. ,
In these drawings, Figure1 is aperspective
Fig. 2 is a cen-
tral longitudinal vertical section showing the
interior arrangement of the distillatory col-
Fig. 3 is a plan of one of the cham-
‘bers in column B, showing the manner in
‘which the wash-pipe is conducted through
sald chambers; and Fig. 4 is an end view of
four of said chambers, showing the fall of the
wash-pipe. o S
‘The nature of my invention consists in.cer-
taln improvements in stills, whereby their
evaporating power isincreased, the movement
of the wash facilitated, and the cleansing of
the still rendered easier and more pertect, said
improvements being epecially intended to
adapt to the requirements of American dis-

tilling, in which a thick and heavy wash is

employed, the best distillatory apparatus used

~in Europe.

To enable others skilled in the art to make
and use my improved still, I will proceed to

~describe itsconstruction and operation, point-

of my own invention, and for which I desire
to secure Letters Patent of the United States.
This apparatus is intended forthe production
of aleohol of the highest strength and purity
at one continuous operation from fermented
mash, wort, or wash, avoiding all oceasion for
‘redistilling or rectifying, and requiring less
than one-fourth the quantity of fuel used by
the ordinary still. It can be made of enor-
mous capabilities, producing upward of a

- thousand gallons of alcohol per hour.
In the drawings, the same part is indicated
by the same letter of reference in all the fig-
ures. _ -
- The dimensions hereinafter stated are given
merely as a guide to proportions, as I do not |

1ng out those parts which I claim as new and

i

limit myself to any particular dimensions, as
they may be varied. |

A and B mark the two distillatory columns
of which the body of the still is composed.

These columns are made of separate compart-

ments, C .C O, &e., the ywalls of which are
made of wood strongly framed, mortised, or

dovetailed together. Each compartmentwhen

placed in the column is bolted to some three
or four adjoining compartments above and
below it, and the whole column is further se-
cured by long rods or bolts D D, &e., extend-
ing from the top to the bottom. These com-
partnients or chambers C C C, &e., are nine
feet long by three feet wide and one foot deep
at one end and eighteen inches at the other,

The compartments in both columns are alike

in form and dimensions, except some five or

six of the upper chambers of column B3, which -

are of the same depth throughout. Thecom-
partments are divided from each other by
diaphragms of metal, B X, &e., placed at an in-
clination to give them a fall of three inches

alternately toward one and the other side of

it

the still, as clearly seen in Figs.1 and 2. Dis-

charge ordrop pipes I, six inches in diam eter,
are fixed, two in each plate, at its lower end.
They stand

passing down through it come within oneineh

of the plate in the compartment below, and

ab the higher end of said lower plate, as seen
in the drawings. At the lowest point of these
plates are two two-inch cocks, G G, &c., for

the purpose of emptying the compartments

entirely when the distillation is completed.
HHHH H, &ec., are heated vapor-pipes,
five of which are placed in each compartment,

as shown. They are four inches in-diameter,
and are placed eighteen inches from the walls .

of the compartment and eighteen inches from
each other along the middle line of the cham-
ber. They ascend, as shown, considerably
above the level of the upper end of drop-pipes
F' F, and, carving over, desend one inch be-
low the level of the top of said drop-pipes.
The construction of these chambers, it will be
seen, 18 such that a liquid poured continuously

into them would be five inches deep at the

lower end and two inches deep at the upper
end of each chamber. When it surpassed the
depth of five inches at the lower end of any

chamber, it would overtlow through the drop-

ve inches above the plate, and
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pipes I I into the chamber below. The still | ter, from which a 15:11)& or tube, S, ascends SIX

is furnished with one or more pipes, K K, for
hot air, and also with one or more pipes, L,
for steam. These pipes are four inches in di-
ameter. The steam employed is supplied by
an ordinary boiler, and the hot air derives its
heat from the furnace of the same boiler. The
supply-pipe, by which water is introduced
into the boiler, passes through the reservoir
of hot-spent wash, which is fed by pipe 0,
as hereinafter described. This arrangement
raises the water to a high temperature before
it passes into the boiler, thus effecting a con-
siderable saving of fuel. The hot-air pipes K
are connected with the compartments by means
of cocks & G above alluded to. They are also
connected with them by thesmall hot-air pipes
M M, &c., which issue from the main K at a
height of eight inches above the lowest point
of the chamber they are intended to supply,
so that their upper endsshall be entirely above
the level of any liquid in that compartment,
and render ifs escape into pipe K impossible.
These pipes M, I make one inch in diameter.
When the still is not in operation, and 1t 18
desired to cleanse it, the hot-aiv pipe K be-
comes a waste-pipe by opening into 1t the
cocks G G G, connected with the lowest ends
of the chambers. The wash thus run off is
preserved for redistillation.
~ Column A, whose construction has just been
deseribed, is called the ‘‘mash-still.”’ Col-
umn B is called the ‘“vapor-still,”’ and is di-
vided into three divisions, N O P, the lower-
most of which, N, is the whisky-still, the mid-
dle one, O, the spirit-still, and the upoermost
one, P, the alcohol-still. The whisky and
spirit stills N and O are constructed in the
same manner as column A, each of their eom-
partments having the same fall, pipes, cocks,
and connectionsasthosein that column. They
have, however, in addition the coils of wash-
pipe W, hereinafter to be described. |

Above the highest plate of the whisky-still
is the bottom plate of the spirit-still O. At
the side of the chamber is fixed a pipe, Q, tour
inches in diameter, and three inches above the
- bottom plate of the chamber. It communl-
cates with a worm-tub or refrigerator, but has
a cock or valve to be closed at pleasure when
it is desired to allow the whisky to proceed
upward and become alcohol.

At the bottom of each of the plates of the
whisky-still, and of one plate above the same,
is a cock, G, for removing the fusel-oil and 1m-
pure spirit when the distillation is completed.
These cocks are one inch in diameter. The
plates of the spirit-still have cocks G for the
same purpose. Theupper chambersof column
BB form the alcohol-still P,and are separated by
plates of metal B E, &ec,, placed horizontally,
and bhaving no vapor or drop pipes, but large
passages or openings for the ascent of the
vapor, at alternrte sides of the still, as shown
in Fig. 2. The bottom plate of this still Is a
plain horizontal sheet of metal (copper) hav-

ing in its center a hole, R, one foot in diame- ! in column B until it begins to flow into the top

inches. This still has no overfiow or drop
pipe, but a pipe, T, at theside, four inchesin
diameter, opening to the exterior of the still,
and connecting with a worm-tub, its office be-

‘ing to conduct the condensed but still very

hot alcohol to be cooled. At the top of the
alcohol-stili P is a large pipe, U, one foot in
diameter, which serves as a vent for the in-
condensable gases and uncondensed alcohol.
It commuuicates with a refrigerator 0r worm-
tub. ‘

From the top of column A a large pipe, V,
one foot in diameter, descends to the bottom
of column B, for the purpose of conducting
the hot air and vapor from the mash-still A to
the vapor-still B. The columns are also con-
nected by wash-pipe W, which, starting from
the wash-pump, enters the top of column b,
is coiled five times in each chamber, as shown
in Fig. 3 of that column, emerges at its bot-
tom, and rises to the upper compartment of
column A, and there discharges itself. In

every chamber of column B there is a coil of

these pipes; but in order not to confuse the
drawings they are only represented in Fig. 2,
in the top chamber of column B. KEach cham-
ber is traversed by five lengths, as shown In
Fig. 3, having a fall of half an inch right
through and half an inch at the bend. HKach
of these coils is connected outside with those
above and below, (see X X, &e., Fig. 1,) thus
forming one continuous pipe, leading from the
wash-pump through all the chambers of col-
umn B, rising from the bottom of the whisky-
still N tothe top chamber of column A ,and there
dischargingitselfoneinech fromthebottom plate
of said chamber. Fig.4,beinganendviewofthe
upper four chambers of column B, shows the
course and fall of the wash-pipe W. The wash-
pump (which is not shown in the drawings) 18
capable of supporting more liquor to the still
than is required, and therefore its rising main,
between columns A and B, is furnished with
pipes Y and Z, leading back to the suction,
and furnished with stop-cocks a ', by which
arrangement part or all of the wash may be
allowed to run back to the suction, and the
supply to the still be thus perfectly regulated.

The hotair,whichisanimportantadditionto
this still, both forthe heating and agitation of
the wash, is supplied by a force-pump or con-
densing-fan, which drives air through a coil
of the hot-air pipe K, so placed that the flame
ofthe boiler-furnaceshall play uponit. Thence
it passes np the pipes K and into the several
compartments through the small pipes M,
the cocks G G, &e., being stopped. It hastens
the vaporization of the wash, and at the same
time, by the agitation it keeps up, prevents
the settling and caking of sediment on the

plates of the chambers. |

The operation of my improved still is as
follows: When commencing distillation, the
wash-pump is set in operation to forcethe wash
through the various coils of the wash-pipe W

[ Y
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chamber of column A. The top return-cock, ] ing through the various chambers of column

a, of the wash-return pipe Y is then partially

~~ opened, bat so as still to allow a little wash to
~fall Into A and gradually cover its various
chambers. Assoonasthe wash hasreached and

covered the bottom plate of column A the re-
trun-pipe to wash force-pump must be entirely
opened and the stop-cock to column A elosed.

- Thehot-air pump or fan isnow to be put in op-

eration, and the steam:-pipe I from the boiler

to be opened at the bottom of column A. The
~hot air and steam rapidly vaporize the wash,

and the heated vapor, passing up through the
various chambers of column A by the hot-

' ~vapor pipes H H, &c., issues from the top
~ chamber into the large pipeV, which conduets
1t tothe bottom chamber of column B, through

the various chambers of which it again rises,

. enveloping the coils of the wash-pipe W and
- rapidly heating the wash contained in them.

The cock at discharge-pipe of wash-pump is

now opened and the return-cock @ partially or |

entirely closed, toallow the wash to descend in-

. to A-and the distillation to proceed continu-

- ously. Thewash, nearly boiling, flowsina con-
~tinuousstreamintothe various chambers ofthe

mash-still A, and passesdownward from cham-

ber to chamber through the overflow or drop
pipes F' K, &ec., and in its passage is spread
1nto strata: as many times as there are dia-

~ phragms in the column. The inclination of
. the diaphragms keeps up a constant flowing
~ actionin the liquid, which continually exposes

new surfaces to the most searching action of
the hot air and steam, either separately or
combined, which, constantly blowing into the

wash, rapidly deprive it of its alcohol.: By |

the time the wash reaches the lowest chamber
of column A it is completely robbed of spirit,
and 1s discharged through pipe b, which is in
the form of an inverted siphon many feet

- deep, 'to prevent the escape of hot air and

- steam along with the now spent wash. The
- reservoir which receives the hot spent wash
- has passing through it in a coil the water-sup-

ply pipe of the boiler, so as to raise the water
to a high temperature before it enters the

- boiler, and thus economize fuel. Though the

heated vapor, on issuing from the top of col-

e . umn A and descending into the botfom of B
. through pipe V, contains much alcohol, it is ;
‘not yet strong or pure enough; but in aseend-

B1it envelops the various coils of wash-pipe W
and parts with its heat to the wash that is pass- -

1ng through them:. This condenses its more

watery portion, fusel-oil, &e., upon the coil of
pipe W, and these condensed matters, falling -
upon the diaphragms, descend through the
drop-pipes F. On reaching the botton: cham-
ber of column B these aqueous portions, fusel-
oil, &e., are found still to contain a little al-
cohol, and are therefore drawn off through
pipe ¢ and conveyed to the hot faints vessel or
suction of wash force-pump, and are thence
pumped with the wash into column .A and
enfirely deprived of spirit. The vapor thus
becomes more and more alcoholic as it ascends
until it reaches the uppermost chambers of col-
umn B;j when it is perfectly pure, and as the
wash in pipe W is in this partof the still nearly
or quite cold it condenses the heated vapor into
aleohol, (boiling,) and in this state it passes
through pipe Tinto arefrigerator. Theincon-
densable gases and such alcohol as has not
been condensed pass through the large pipe U,
and thence into a refrigerator.~ - |
The boiler and furnace, the hot-air force-
pump, the wash-pump, the worm-tubs, &e.,
are omitted in the drawings,.as being unneces-
sary to a clear understanding of the inven-
tion, they being of any convenient construc-

‘tion and operating in the usual way.

Having thus fully described my invention
and in what manner the same is to be con-
structed and operated, what I elaim, and de-
sire to secure by Letters Patent of the United
States, is— |

1. Giving to the diaphragms which sepa-
rate the chambers an inclination or fall toward
alternate sides of the still, as deseribed and
represented, and for the purpose specified.

2. The introduction of hot air substantially

1n the manner described for the purpose of

alding in the evaporation of the wash and

keeping it in agitation to prevent the clogging -
of the still. |

Theabovespecification signed and witnessed
this 6th day of June, A. D. 1857.

EDWARD HERRING.

Witnesses: -
~ H. H. Young,
CHAR. If'. STANSBURY.
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