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"UNITED STATES

Patented August 80, 1904.

PA TENT @FFICE@

LOUIS GATHMANN,

OF WASHINGTON, DISTRICT OF COLUMBIA.

SYSTEM AND APPARATUS FOR DISTILLING.

SPECIFICATION forming part of Letters Patent No. 768,795, dated August 30, 1904.

Application filed Aungust 5, 1903.

Serial No. 168,289, (No model.}

To all whom ¢ may concern:
Be it known that I, Liouts (ATHMANN, a citi-

zen ot the United States, residing at Washing-

ton, District of Columbia, have invented a new

and useful System and Apparatus tor Distil-

lmg, Evapomtmg, &c., of which the tollowmo*
1s a specification. .

My invention relates to improvements in a
distilling or evaporating system and appara-
tus for the same; and 1t consists 1n the follow-
ing essential features—to wit, an evaporating
system 1n a closed circult comprising an evap-
orator or vessel adapted for containing liquid,
means to force an alr-current through the
liguid to be evaporated, a condenser, means

to maintain a minus atmospheric pressure

within the circuit, and details of construction
hereinafter pointed out and claimed.

I do not desire to claim herein the process

of distilling and evaporating, as that forms
the subject-matter of a separate application
for patent filed April 22, 1904, Serial No.
204,369, and entitled *

or refining hydrocarbon oils or spirits, &e.”

Two forms of the apparatusembodying my

invention are shown. in the accompanying
drawings, wherein—

Figure 1 illustrates a perspective view of
the distilling apparatus. Fig. 2 isa plan view
of the same. Fig. 3 1s a perspective view of
another form of apparatus. Fig. 4 i1s a plan
view of the same. Fig. 5 1s a vertical section
of the still or vacuum-pan.

Referring fi
shown 1n FIO’S 1 and 2, 6 1s a still Or VacuumNI-
pan located admcent to the rectif
denser 7', heater 7", heater 8, boiler 9, rotary
puamp 16, and V:;Lc_uum-pump 11. The still 1s
shown to be located over a furnace which is
suitable for imparting the proper temperature
to the-contents of the aforesaid still. The still
may receive 1ts heating medium from the
boiler 9, being heated in any ordinary or suit-
able manner. The rectifier 7, which may be
of any suitable form, receives the heating or
cooling medium in any ordinary or suitable
manner and connects with the still in the usual
way, but 1s located in a vacuum-circuif, as 1s
shown in the drawings. The condenser 7' is

5o also located in the circuit, may be of any suit- |

Processes of distilling

rst to the form ot the apparatus:

er 7, con--

L

able form and connected to the rectifier in the
usual way, asshown, and may receive its cool-
ing medium 1n any ordinary or preferred man-
ner. The heater 8 represents no special form

or make, but may be of any construction, and

s also connected to the vacuum-circuit bV the
e or pipe 14, as shown. The rotary pump

10 may also be of the usual construction, be-
ing also connected and within the circuit, as

shown. The boiler 9 is located adjacent to
anc furnishes heating medium to any desir-
able part of the apparatus and 1s shown fur-
nishing a heating medium to the heater 7",

boiler may be of any usual or preferred con-
struction. 7" 1s a stand for thestill 6. The
vacaum-pump 11 may be of any usual con-
struction and is connected to the vacuum flue
or pipe 14, as shown. 12 1s a valved pipe,
by which the still may be charged.

rectifier. 13’ 1sa reservoir for the condenser.

14 represents the circulating flues or pipes.

14" represents valves for the same. 17 and
18 are manipulating-valves. 191sa manhole.
20 1s a steam-valve. 21 1s a steam-pipe. 22
18 a valve for regulating the heating medium
for heater 8. 23 1s the return-pipe of the
same. 25 isthe regulating-valve, and 25 the
supply-pipe, of the heating medium for the
heater 7. 26 1s the return-pipe from the
same to the boiler. 27 and 28 are induction
and eductlon ports, respectively, for the cool-
ing medium for the condenser 7. 29 is the
eduction-port for the condensed vapors of the
reservoirs 13 and 13. 30 is a check-valve.
31 1s a vent. 34 1s the discharge-pipe from
the still. 35 1s the heating device for the
boiler and furnace. 36 1sa vacuum-gage. 37
1s a thermometer. 38 1s a pressure-gage.
Figs. 3 and 4 show another form of the
apparatus for carrying out the method on
which this application is based. In this ap-
paratus the rectifier 7 (shown in Figs. 1 and
2) is omitted, for the reason that in many in-
stances the rectifying of the evaporated prod-
ucts is not essential — for example, milk,
syrup, &c. The vacuum-pump 11 isalso omit-
ted, because the rotary pump 10 may act in
the capacity of a vacuum-pump in addition to

q 13 15 a
reservolr for receiving the contents of the
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forcing a cirveulation of air through the ap-
paratus. In some 1nstances the heater 8 may
also be omitted, as the still or vacuum-pan 6
may be sufliciently heated without the aid of
heater 8. The direction of the circulation of
the air 15 shown by arrows and that it enters
the still or vacuum-pan above instead of be-
l(:m.} as shown in Kigs. 1 and 2. By refer-
rine to Kig. 5, which oives, on an enlarged
S Llru the inters ior of the evaporator, it will be
seen that the circulating current in this case
also passes upward
um-pan. Lhis 1s, however, only a preferable
form of an evaporator, as any vacuum-pan of
ordinary or suitable form may be employed
for carrying out my system by adding the
proper implements and having them properly

denser 7" and receives the condensed constitu-
ents from the same.
or pipe. 14" isthe circulating-flue inthe vacu-
um-pan. (Shown in Fig. 5.) 14" represents
valves for flue or pipe 14. 135 represents dis-
tributing-pipes connected with pipe 14’. 16
represents blowpipes. 16" represents arms

braces for bracing the blowpipes. 16"
represents breakers. These parts are only
lustrated m Fig. 5. 17 and 18 are manip-
ulating - valves for producing a vacuum in
the circuit or the vacuum-pan. 19 is a man-

hole. 20 1s a steam-valve. 21 is a steam-
pipe. 22 1s a valve for regulating the heat-

ing medium for heater 8. 23 is the return-
pipe of thesame. 251isa Supply—pipe for the
heating mediam to heater 7. 25 is the reg-
ul.;ttmg-valve of the same. 26 1s the return-
pipe from the heater 7”7 to the boiler 9. 27
and 28 are induction and eduction ports, re-
spectively, for the cooling medium of the con-
denser 7. 29 1s the eduction-port of the res-
30 1s a check-valve. 31 isa vent.

ervoir 13’
4 represents screw-plugs or valves for dis-
charging the contents of the vacuum-pan.
34" is a conveyer. 335 is a heating device for

the boiler and furnace. 36 is a vacuum-gage.
37 18 a thermometer. 38 1s 4 pressure-gage.

40 15 a bearing for
are stutling-boxes forthe

39 1s a sprocket-wheel.
pipe 14". 41 and 49
pipe 14", |

Referring agam to Figs. 1 and 2 of the
drawings, in operation the apparatus so far

capable of such separation by distillation or
evaporation 1s as follows: The still 6 may he
filled with the solutions through pipe 19.
Valve 12" 1s then closed. The vacuum-pump
11 1s designed to cause a vacuum in this dis-
tilling system or apparatus. However, the
rotary pump 10 may also be set in motion to
assist 1n producing a vacuum. This is ac-
complished by closing valve 17 and opening

alve 18.  This will force the air in the ap-
paratus out in the atmosphere. When the
desired vacuum is obtained, which may be in-
dicated by a vacuum-gage, va.

........................

through the still or vacu-

13" 1s a reservolr below the con-

14 is the circulating flue

deseribed to effect a separation of substances

ve 18 1s closed

[ —
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and valve 17 opened. The materials in the
still are then heated to the required tempera-
ture necessary for the volatilization of the
constituents to be separated theretrom. Du
ing this operation the rotary pump 10 forces
a current through the heater 8 into the still
6 upward thmuuh the solutions and carrying
with tl1un the Volatﬂc constituents into the
rectifier 7, where they (the volatile constitu-
ents) are treated in the usual manner—that
1sto say, the heavy constituents—ifor instance,
water—are herein condensed by maintaining
a heat above the boiling-point ot alcohol., but
below that of water. However, the current
passes through and beyond the rectifier, car-
rying with it practically all the lighter con-
stituents—such, for example, as alcohol—into
the condenser 7', where they are condensed
in the usual manner. "he air-current also
passes through and beyond the condenser and
will be practically freed from the volatile
constituents. It 1s then returned into the ro-
tary pump 10, completing one circuit. This
operation 1s repeated until the distillation is
completed as may be desired. Any desired
vacuum may be maintained by pump 11 dur-
ing the entire operation. |

The product of reservoir 13, received from
rectifier 7, may be returned into the still 6 in
the usual manner, as in the distillation of
spirits the contents may contain some volatile
constituents worth saving.

The reservoirs 13 and 13" are provided with
check-valves 30 and eduction-ports 29. In
discharging the contents of sald reservoirs
the check-valves may be closed by opening
valves 29, which prevent fresh atmosphere
from entering the circuit. The products of
reservoir 13, which may be the pure spirits,
are disposed of in the usual manner.

Referring again to Figs. 3 and 4, the prime
operation is practically the same, although
the rectifier 1s omitted, because this apparatus
1s designed to be used, preferably,. for sub-
stances where refining or rectitying the evapo-
rated constituents 1s not essential—for exam-
ple, in evaporation of the volatile constituents
from milk, syrup, &c. The vacuum-pump is
also omitted, because the rotary pump 10 is
designed to produce the desired vacuum, and
this is effected in the following manner: by
closing valve 17 and opening valve 18 before
the distillation commences and during the op-
eration at intervals when i1t 1s found essential.
as shown 1n Fig. 4. This will force the air
out of the apparatus or circuit and into the
atmosphere. However, it (the air) may be
blown into a large condenser. When the de-
sirecd vacuum 1s obtained, which may be in-
dicated by a vacuum-gage, the valve 18 is
closed and valve 17 opened, and the remain-
ing air 1s circulated through the apparatus.
During the operation the valve 30 may be
openect; but valve 29 should be closed. When
occasion arises, valve 30 should be closed and
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valve
densed fluid from the reservoir 13'. By the
proper manipulation of these two valves
either by hand or automatically the atmos-
phere will be prevented from entering into
the eireuit, similarly as described in the op-
eration of Figs. 1 and 2.

Referring to Fig. 5, the sprocket-wheel 1s
designed to impart a slow rotation to circula-
tion pipe or flue 14’ in the still 6. Thismove-
ment is imparted to the air -distributing arm
15 and blowpipe 16, which form a rake. 16
represents arms or brfmec; for supporting the
blowpipe 16. 16" represents breakers. The
rotation of the rake may not be essential at
all times during the operation. "In the evap-
oration of the volatile constituents of milk,
syrup, &c., it may be essential only atter the
materials reach a pasty state. The object of
this rotation is to break the paste into small
This gives large and fresh area
for evaporating the volatile constituents rap-
idly, thereby saving time and handling of such
products. The dried or partially-dried prod-
ucts may be further treated. after leaving this
apparatus. However, as this is not a part of
thisinvention itis not further described. The
direction of the current of air through this
apparatus is also shown by arrows. It will

be understood that an absolute vacuum i1s not

obtainable, nor is it desirable; but it is de-
sirable to have a low atmospheric pressure 1n
the still, because the lower the pressure the

lower is the boiling-point of the materials to

be distilled. This is a well-known physical
law, and it isextensively employed in vacuum-
pans 1in the process of making sugar, &c.
However, they apply only surface evapora-
tion: but to facilitate the evaporation in any
system I propose to produce a vacuum and
force a current through the solution to be lis-
led and further pr oduce a minimum pres-
sure above the solution and & maximum pres-
However, another circulating
fluid may be employed in place of air. Forin-

stance, in the distillation of oils steam may

be used

It will be understood by the foregoing de-
seription that the distillation and evaporation
is effected under the most favorable condi-
tions—Ttirst, under a vacuum; second, under
a circulation of rarefied air. It will also be
seen that the alr-current may be of practically

the same air throughout the entire operation,
which is of 1importance to many substances,

because the alr 1s practically sterilized.

In Fws 1 and 2 the drawings show but one
rectifier or receiver and one condenser. How-
ever, in some instances—for example, in the
distillation of crade petroleum or when there
are several constituents of different volatility
to be evaporated—any number of rectifiers
and condensers may be employed and the con-
stltuents concdensed in the order ot their vola-
tility. ~ Rectifier” isused tosignify a recelver

29 opened for withdrawing the con-

or I*eceptacle in which a fractional condensa-

tion 1s effected.

It is obvious that many modi
sugoest tlremselves—for instance, as to the
proper temperature to be apphed while the

apparatus is in operation, particularly where
there are a number of volatile constituents.ot

i

‘different volatility to be evaporated in the

still and be separated from each other. In
this system the same rule may be followed as
is usually practiced in distilling—that 1s, the
lighter volatile constituents are first evap-
orated and the temperature is gradually raised
step by step until all the volatile constitu-
ents are evaporated and separated as may be
desired. However, in someinstances the tem-
perature may be raised at once to the highest
boiling-point under which all the constituents
will vaporize. The separating may then be
effected by the proper rectifiers ancl condens-
ers. Still in each instance the vacuum, vol-
ume. and force of the air or fluid current may
be varied as may be found most advanta-
geous at every stage of the operation and ac-
cording to the materials to be treated. '

It is obvious that the deta1.
may be modified without departing from the
spirit of the invention, and I do not wish,

‘therefore, to be limited to the forms shown in

the drawm s,

3
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T am aware that prior to my invention stills

and evaporators have been made whereby a
vacuum is obtained in conjunction with heat-
ers, condensers, and vacuum-pump. FThere-

tore I do not clmm such a combination broadly;

but
- What I do claim as my invention, and desire
to secure by Letters Patent, is—

1. In an evaporator, the combination of a
heating means adapted to heat liquid; means
for c1rculatm0" an air-current through said
liquid; means for maintaining said clrculatmg
air below normal atmospheric pressure; means
for returning said air through said circuit;
and means for condensing the evaporated lig-
nid prior to communication with the vacuum-
pump, for the purpose set forth. |

9. In a distilling apparatus, the combina-

tion of a heating means, adapted to heat lig-

uid; a rectifier for causing fractional conden-
sation; means for circulating an air-current

through the heated liquid and through the

rectifier; means for maintaining said circulat-

ing alr below normal mtmosphemc pressure;
means for returning said air through said:

circuit; and means for condensing the evap-

orated liquid prior to communication with the

vacuum-pump, for the purpose set forth.

3. In a distilling apparatus, the combina-
tion of a heating means, &d%pted to heat lig-
uid: a rectifier for causing fractional conden-
sation: a condenser communicating therewith;
means for circulating an air-current through
the heated liquid, through the rectifier and
through the condenser; means for maintain-
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ing sald circulating air below normal atmos-

pheric pressure; and means for returning said
alr through said circuit, and means for con-
densing the evaporated liquid prior to com-
munication with the vacuum-pump, for the
purpose set forth.

4. Anevaporating system working in closed
circuit, comprising an evaporator: means to
maintaln the alr in said circuit below normal
atmospheric pressure; means to cause said air
to circulate within said circuit and through
the liquid in the evaporator: and means for
condensing the evaporated liqguid prior to com-
munication with the vacuum-pump. for the
purpose set forth.

5. Anevaporating system working in closed
circult, comprising an evaporator; means to
maintain the air in said circuit below normal
atmospheric pressure; means to cause said
alr to circulate withinsaid circuitand through
the liquid 1n the evaporator; means for dis-
tributing said air through said liquid; and
means for condensing the evaporated liquid
prior to communication with the vacuum-
pump, for the purpose set forth.

6. Anevaporating system workingin closed
circult, comprising an evaporator: means to
maintain the air in said circuit below normal
atmospheric pressure; means to cause said air
to circulate within said cirenit and through
the liquid in the evaporator; a rotating rake
for distributing said air; and means for con-
densing the evaporated liquid, for the pur-
pose set forth.

7. In a distilling system, a still: means for
heating said still; a rectifier communicating
therewith; means for drawing off condensates
therefrom; means for heating said rectifier;
a condenser communicating therewith: means
for cooling said condenser; means for draw-
ing off condensates therefrom: means for
drawing an air-current through the still, rec-
tifier and condenser; a vacuum-pump adapted
to malntain saict circulating air below normal
atmospheric pressure, for the purpose set
forth.

8. In an evaporating apparatus, an evapo-

rator; external air-forcing means; air-heating

means; and tubular connections whereby said
alr-forcing means 1s adapted to circulate air

throughsaid air-heater and through said evap-

orator and fluid therein contained. in a closed
circuit, said tubular means including a plural-

1ty of heating-tubes normally immersed in the |

contents of the evaporator andopen at or nvar
thelr lowest point, substantially as described.

9. In an evaporating apparatus, an evapo-
rator, external air-forcing means, air-heating
means, tubular connections whereby said air-
forcing means is adapted to circulate air
through saic air-heating means and through
sald evaporator and liquid therein contained.
in a closed circuit, sald tubular connections
including a tubular rake adapted to rotate in
sald liguid, substantially as described.

768,795

10. The combination of two liquid-recepta-
cles; means for maintaining them at different
temperatures; connections between the recep-
tacle of lower temperature and the receptacle
of higher temperature; means for withdraw-
ing condensates from the first-named recepta-
cle; a connection, other than that hereinbefore
specified, for connecting the first-named recep-
tacle with the second receptacle; means situ-
ated 1n said connections for diminishing the
pressure of the gas within the system, and
other means for circulating the gaseous fluid
through the system, all substantially as de-
scribed.

11. The combination of two liquid-recepta-
cles; means for maintaining them at different
temperatures; connections between the recep-
tacle of lower temperature and the receptacle
of higher temperature; means for withdraw-
Ing the condensates from the first-named re-
ceptacle; a connection, other than that herein-
pefore specified, for connecting the frst-
named receptacle with the second receptacle:
means situated 1n said connections for dimin-
1shing the pressure of the gas within the sys-
tem, and other means for circulating the gase-
ous fiuid through the system, and a tubular
ralke for distributing said gaseous fluid in the
second receptacle, substantially as described.

12. The combination of two liquid-recepta-
cles; means for retalning them at different
temperatures; connections between the recep-
tacle of lower temperature and the receptacle
of higher temperature; means for withdraw-
ing the condensates from the first-named re-
ceptacle; a connection, other than that herein-
before specified, for connecting the first-
named receptacle with the second receptacle:
means situated 1n said last-named connection
for diminishing the pressure of the gas within
the system; other means for circulating the
gaseous fluid through the system, and a heat-
ing device to restore the lost heat to the gas
before 1t again circulates through the liquid
1n the still, substantially as described.

13. In a system ot distilling and refining
working in a closed circuit, comprising a still
and one or more condensers: means for main-
talning a circulating gascous medium through
sald still and condensers: and other means for
maintaining sald circulating medium below
atmospheric pressure, for the purpose set

- forth.

14. In an evaporating apparatus, an evapo-
rator, means to cause alr to circulate through
sald evaporator, through the liquid therein
contained and out through external air-forc-
Ing means in a closed circuit, said circulating
means inciuding a plurality of tubes open at

or near theirlowest point, substantially as de-
seribed.
LOUIS GATHMANN.
Witnesses:

PAuL (GATHMANN,
Or110 (GATHMANN.
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