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To all whom it may concern:

Be it known that I, WiLLiam E. M. Goss,
a citizen of the Umted States, I‘eSIdlﬂf‘—"clt Laj-

fayette, in the county of Tlppemnoe and State

of Indidua' have invented a certain new and

useful Improvement in Distilling Apparatus,
(Case No. 1,) of which the followmw is a full |

clear, concise, and' exact deSGFIpBIOH lefer—
ence being had to the accompanying draw-
Ings, forming a part of this specification.

My 1nvenuon relates to distilling apparatus
for distilling liquids by first evaporating them
and then eondensmw the vapors. It mayalso
be used as an efﬁeient means for concentrat-
ing solutions, such as those of salts and sug-
ars, by the process of evapomtion |

Promment objects of the invention are to
provide a simple and inexpensive appamtus
of this kind and to secure the highest possi-
ble degree of efficiency in operation.

In the drawing the figure is an illustration,

partlyin section and partly in elevation, of an

apparatus embodying my invention.

The apparatus shown in'the drawing is a
very simple form, intended primarily to show

the principle of operation of the system and

1s shown more or less diagrammatically..
The apparatus shown consists of a set or

series of chawmbers A, I3, C, and D, which can

be simply cylinders adapted to contain the

liguid to be distilled. Thechamber A is pro-
vided with an inlet-pipe a, connected to the
lower end of thecylinder, and this inlet-pipe
1s provided with a pump F. A circulation-
pipe b is extended between the upper end of
the cylinder A and the lower end of the ¢yl-
inder B. In a somewhat-similar way circu-
lation - pipes ¢ and d are extended, respec-

tively, between the chamber B from a point

near the upper end thereof and the lower end
of chammber C and between the chamber C
from a point near to its upper end and the
lower end of chamber D.

The circulation-pipes ¢ and d are provided
with pumps F' and FE® respectively.” The
pump I is adapted to deliver an amount of
water less than that delivered by the pump

than pump F'. This difference in delivery

5o can be secured in various ways-—as, for ex-

[ -

the next largest, and F* the smallest.
“the purpose of the pumps Is to secure a cir-

1,/

-ample, by making the pumps of different
size—in which case I' will be the largest, I
Smce

culation of the water to be distilled through
the successive chambers A B C and into the
chamber D, it is obvious that devices or ar-
rangements other than pumps can be em-
ploved

The chambers B C, and D are provided,
respectively, with gages N N’ N2 respec-
tively, adapted to iudicate the height} of liq-

uld 1n the respective chambers,

The endmost chamber D is provided with
means whereby its contents can be heated,
the arrangement shown consisting of a steam-
pipe (x, extending from a boiler H into and
through the chambeér and returning outside
of the chamber to the boiler, so as to form a
complete circuit for the boiler-steam. This
boiler is shown as being provided with a snit-
able heating device..

A pipe J extends from the top of the end-
most chamber D into the top of the ehamber
C and through the same and thence upwardly
to a point above the chamber B, where it is

connected with a pressure- leducmﬂ' valve L.
A pipe J' extends from the top of the cham-

ber C across to a point above the next preced-
ing chamber B, where it is connected with a
mixing-chamber M, this mixing-chamber M
being conveniently made in a single fitting
Wlth the pressure-reducing valve L. A pipe

) 1s connected with the lower end of the mix-

Ing - chamber M and extends downwardly
thr(mgh the chamber I3 and thence upwardly
to & point above the first chamber A, where
1t 18 connected with a press ure-reducmﬁ‘ valve

A pipe J? extends from the top of the sec-
ond chamber B across to a point above the
first chamber A, where it is connected with a
mixing-chamber M’, which, as in the former
instance, is conveniently made integral With
the pressure-reducing valve L/, A pipe j° is

connected with the lower end of the mixing-
chamber M’ and extends downwardlyinto and
through the first chamber A, the lower end /°
of this pipe forming an outlet or discharge
pipe.

The pressure-reducing valves L L' and mix-
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ing-chambers M M' can be of any suitable or
desired construction. They can of course be
made as separate fittings; but as a preferred
arrangement they are made a pressure-reduc-
ing and mixing chamber in a single fitting, as
shown and previously set forth. Insuch case
this fitting comprises a casting 1, having a
transverse partition 2, provided with a port
3. The port 3 is controlled by a valve 4 on a
valve-stem 5, which extends npwardly out of
the upper end of the fitting. The fitting 1s
also provided with an upwardly-extending
nozzle 6, having its upper end elese to the par-
rition 2.

In the case of the fitting forming the con-
bined valve L. and chamber M the pipe J 1s

connected with the upper end of the fitting |

and the pipe J' with the lower end thereof.
The wire-drawing occasioned by the passage
of matter from the pipe J through the par-
tially-closed port 3 reduces the pressure of
such material, as result of which the apper

part of the fitting acts as a pressure-reducing

valve. The matter coming from the pipe J’
passes into the nozzle 6 and there becomes
mixed with the matter coming through the
port 3, the lower part of the fitting acting as
a mixing-chamber.

The apparatus thus constructed will oper-
ate as follows: The water to be evaporated 1s
delivered into the bottom of the chamber A
through the supply-pipe a. From thischam-
ber it passes to the chamber B by way of the
pipe 0, and thence a portion of that received
by I3 passes into the chamber C by way of the
pipe ¢, and a portion of that received by C
passes onto chamber I) by way of piped. The
endmost chamber D is eontinually heated to
a high temperature, depending, of course,
upon the pressure of the steam issuing from
the boiler H, and this chamber is the only
one to which heat is applied from an exter-
nal souarce. The liquid within this chamber
D will become evaporated, and the wvapor
will 1ssue into the pipe J, through which
it will circulate. In passing downwardly
through the portion j of the pipe J—that is,
the portion contained within thechamber C—
the vapors will become condensed, and the
condensate will pass upwardly through the
remaining portion of the pipe J and into the
pressure-reducing valve L. From the Valve
L the condensate will passinto the pipe 7 and
in so doing will have its pressure reduced an
extent dependent of course, upon the con-
struction or arrangement of the valve L. It
will eirculate through the pipe 7' and into the
pressure-reducing valve L/, where its pressure
will again be reduced, after which it will
again pass into the pipe 72 and discharge
through the discharge end 7 thereof, The
condensation in the pipe portion 7 of the va-
pors from the chamber D heats the liquid in
the chamber C and causes the same to evap-
orate to a greater or less extent. These va-
porsissue into the pipe J', through which they
pass to the mixing-chamber M, where they

sure-reducing valve L.
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‘mix with the condensate coming from the
pressure-reducing valve L. The vapors thus
mixed with the eond ensate pass with the same
into the pipe 7', and in passing downwardly
through this pipe these vapors become con-
densed. The condensate thus formed circu-
lates through the remaining portion of the
pipe 7" with the other condensate and has its
pressure reduced by the pressure-reducing
valve L', as deseribed in connection with said
other eondeneate and thence paeees into the
pipe 7° and out the discharge eudg thereof.
The condensation in the pipe 7' of the vapors
from the pipe J’ heats the liquid in the cham-
ber B, and this heating effect is increased by
the passage in said pipe 7’ of the condensate
from the pipe J. A portion of the liquid thus
heated evaporates,and the vaporsthus formed
issue into the pipe J* and thence into the
mixing-chamber M', where they mix with the
combined condensate coming from the pres-
These vapors are
condensed in the pipe 7% and this condensate
issues with the combined condensate from the
pipes J and ;' through the discharge-pipe 7°

It will be understood, of course, that the
process is continuous and uniform. The lig-
uid to be distilled is fed continuously to the
first chamber A and circulates continuously
through it and toand through the other cham-
bers I3, C, and D. The evaporation of the
liquid oceurs simultaneously in all of these
chambers except the first, and the vapors is-

sue in steady streams into the respective va-
por-pipes and are continuously condensed by

the contents of the preceding chambers, and
the condensate from the various chembers
collects in the return -duct formed by the

pipes and is discharged in a steady stream
‘through the outlet 3.

Thus there is brought
about a continuous forward flow of the liq-
uid to be distilled, a continuous evaporation
and condensation, and a continuous return
flow of the condensate.

It will at once appear that since the pres-
sure-reducing valve Li causes the pressiure in
the pipe 7' to be lower than that of the pipe s
the temperature of the former 1s lower than
that of the latter, and consequently the pipe 7’
will not heat the liquid in the chamber B to
as high a temperature as that to which the
liquid in the chamber C is heated. The tem-
perature of the liquid in the chamber B will
therefore be lower than that of the liquid in
the chamber Cand its pressure less. IFor the
same reason the temperature and pressure of
the liquid in the chamber A will be lower than
thatof B. As a result the ingoing stream of

liquid to be distilled has its pressure raised

repeatedly in passing from chamber to cham-
ber and the outcoming or return stream of
distillate has its pressure and temperature

reduced as it returns from chamber to cham-

ber. The temperature of the discharge is de-

sirably made to approach as near as possible
to the temperature of the liquid supplied the
| first chamber through the supply-pipe.
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It will be seen that by my invention I util- | bers réspeebively preceding, means whereby

1ze both the vapors resulting from evapora-
tion and also the condensate resulting from

-condensing such vapors in heating the liguid

10
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20

to be distilled.

In this way, neither the va-
pors nor the condensate from the different
chambers being discharged from the appara-
tus, there is no loss, except such as occurs
from radiation and from the discharge by rea-
son of the temperature of the samme exceeding
that of the supply. It is therefore apparent
that the apparatus is capable of giving the
highest economy, it being possible by reduec-

Ing the radiation to the lowest possible ex- |

tent and causing the temperature of the dis-
charge to approach as nearly as possible to the
temperature of the supply to cause the effi-
clency to approach one hundred per cent.

Iv is obvious that the construction of the
apparatus can be greatly varied. The num-
ver of chambers c¢can be increased and de-

creased. Thearrangementof the vapor-pipes

~in connection with the same can be changed,
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and other alterations can be made within the
knowledge of those skilled in the art.” It will
be understood that the apparatus shown is
merelyillustrative for the purpose of showing
Iny invention, | - o

In the apparatus as constructed with the
number of chambers shown there will be de-
livered from the outlet 9° a mixture of water
and uncondensed steam. When the number

of chambers is increased to seven,-this mix- |

ture will be substantially all water, and it will
be the same when the number of ¢chambers is
tnore than seven. DBy increasing the number
of chambers better results are obtained, the
efficiency of the apparatus is generally in-
creased, and the temperature of the discharge
18 lowered. - .

What I ¢laim as my invention is—

1. The combination with a series of con-
nected chambers, of means whereby both the
vapors from one of such chambers and the
liguid resulting from the condensation of va-
por given off by another of such chambers
can be employed in evaporating the contents
of one or more of the other chambers, and
means for inducing flows of the liquid to be
evaporated and of the condensate in opposite
directions. o |

2. The combination with a series of con-
nected chambers, of means whereby both the
vapors from all of said chambers and the lig-
uid resulting from the condensation of such
vapors can be employed in evaporating the
liquid to be distilled, and means for inducing
flows of the liquid to be distilled and the con-
densate in opposite directions.

3. T'he combination with a series of con-
nected chambers, of means for heating the
endmost chamber, means for delivering the
vapors from such chamber to the next pre-
ceding chamber so that they act to heat the
contents thereof and become condensed there-
by, means for similarly delivering the vapors
from each of the other chambers to the cham-

the condensate resulting from the condensa-
tion of vapors from each chamber can be em-

70

ployed in heating the contents of the cham-

berspreceding the one at which condensation
occurs, means for indueing the flow of the
liquid to be distilled from chamber to cham-
ber toward the endmost chamber, and means

for inducing a return flow of the condensate

from chamber to chamber away from said
endmost chamber, substantially as set forth.
4, The combination with a series of con-
nected chambers, of means forinducing a for-
ward circulation of the contents of the cham-
bers through the series, and means for caus-
ing a return cireulation or flow of the vapors
and liquid resulting from the condensation
of the vapors in such a way that both the va-
pors from each echamber and the liquid re-
sulting from the condensation of these vapors
act 1o evaporate the liquid to be distilled.
9. The combination with a series of con-
nected chambers, of means whereby the va-
pors from each chamber can be employed in
heating the contents of the next preceding
chamber and also whereby the liquid result-
ing from the condensation of such vapors can
be employed in heating the coutents of the
chamber preceding the one heated by the va-

pors, and means for indueing flows of theliq-

uid to be distilled and the cvondensate from
chamber to chamberin opposite directions.

6. The combination with a series of con-
nected chambers, of pipes forming a single
continuous return-duct for the vapors from
sald chambers and also for the condensate ot
such vapors, said duct being associated with
thechamberssothatthecontentsthereofserve

to evaporate the contents of the chambers,

means for conveying the vapors from all of
sald chambers into said duct, means for in-

i ducing a forward flow of the liquid to be dis-

tilled from chamber to chamber, and means
for inducing a flow of the condensate in said
duct 1n a direction opposite to the flow of the
liguid to be distilled. ' _
7. The combination with a series of con-
nected chambers, of means for inducing a
forward flow of the liquid to be distilled from

‘chamber to chamber toward the endmost
chamber, means for heating said endmost

chamber, pipes forming a single continuous

return-duct for vapors and liquid of conden-

sation, so arranged that the contents of said

i duct serve to evaporate the contents of the

chambers of the series, means for conveying

| the vapors from each of said chambers into
| sald duct, and means forinducing a flow of the
vapors and condensate in said duct in a di-

rection away from said endmost or hottest
chamber, substantially as set forth.

8. The combination with a series of con-
nected chambers, of means for inducing a
forward circulation through the chambers in

succession, means for heating the endmost

chamber, pipes forming a single continuous

‘return-duet for vapors and produets of con-
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densation, said duct being associated with |

the chambers so that the contents thereof
serve to heat the contents of the chambers,
and arranged to convey the contents thereof
in a backwardly direction from chamber to
chamber; pipes adapted to convey the vapors
from all the chambers into said duet, means
for mixing the vapors from the chambers
properly with the liquid of condensation in
the duct, and means for reducing the pres-
sure as required by the difference in temper-
ature of the different chambers.

9. The combination with a series of con-
nected chambers, of means for causinga for-
ward circulation thrwough the chambers in
succession, means for heating the endmost
chamber, pipes forming a single continuous
return-duct for vapors and products of eon-
densation, said duct being associated with
the chambers so that the contents thereof
serve to heat the contents of the chambersand
arranged toconvey such contents backwardly
from chamber to chamber, pipes adapted to
convey the vapors from all the chambers into
said duct, means for mixing the vapors from
the chambers properly with the liquid of
condensation in the duct. and means for re-
ducing the pressure as required by the dif-
{)erence in temperature of the different cham-

ers.

10. Anapparatusof the class specified, com-
prising aseries of connected chambers, means
for causing a forward circulation of their con-
tents through all of the chambersin the series
in succession, means for heating the endmost
chamber, pipes extending through the cham-
bers so0 as to form a single continuous return-
duct for the vapors and liquid of condensa-
tion, said pipes being provided with reducing-
valves between each chamber, and being ar-
ranged to convey the contents thereof back-
wardly through the series of chambers, vapor-
pipes extending from each chamber to said
duct, and mixers at the connections of said
vapor-pipes with said duect.

11. Anapparatusof the class specified, coin-
prising a series of chambers connected so as
to permit a forward circulation of their con-
tents through all of the chambers in the se-
ries in succession, means for heating the end-
most chamber, pipes extending through the
chambers so as to form a single continuous
return-duct for returning the vapors and liq-
uid of condensation backwardly throughout
the series of chambers, said pipes being pro-
vided with reducing-valves between each
chamber, vapor-pipes extending from each
chamber to sald duect, mixers at the connec-

tions of said vapor-pipes with said duct, and |

713,297

pumps for inducing a circulation of the con- 6o

tents of the chambers through all of the same
in succession. |

12. In an apparatus of the class specified,
the combination of means for holding the lig-
uid to be distilled, means for evaporating a
portion of the same, means for inducing a
flow of the liquid toward such portion, means
whereby the vapors produced by such evap-
oration can be employed in evaporating an
incoming portion of the liquid, means whereby
the condensate from such vapors can be em-
ployed in heating and evaporating another
incoming portion of the liquid, and means for
inducing a return flow of the condensate in a
direction opposite to the incoming flow of the
lignid to be distilled.

13. In an apparatus of the class specified,
the combination of means for holding the lig-
uid to bedistilled in separate portions, means
for causing the evaporation from one of such
portions, means for inducing a flow of the lig-
uid from portion to portion to such first-men-
tioned portion,means for maintaining thetem-
perature and pressure of the various portions
successively lower than in said portion where
the evaporation is caused, whereby such por-
tion becomes the hottest one and the others
successively cooler, means for employing the
products of evaporation from the hottest por-
tion in heating and evaporating the preced-
ing portions, means for employing the prod-
ucts of evaporation from the other portions
in heating and evaporating the respectively
preceding portions, and means for inducing
a flow of the products of evaporation in the
form of both vapor and condensate from
chamber to chamber in a direction from the
hottest to the coolest portion, substantially
as set forth. . |

14. In an apparatus of the class specified,
the combination with means for holding the
liquid to be distilled, of means for inducing
a forward circulation or movement thereof,
means for evaporating a portion of the liquid,
and means for inducing a cireulation of such
vapors and the condensate therefrom in a di-
rection opposite the direction of flow of the
liquid to be distilled, whereby both the vap-
ors produced by such evaporation and the
condensate therefrom can be employed in
evaporating the remaining portion of the
liguid.
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In witness whereof I hereunto subscribe my

name this 7th day of March, A. D. 1900.
WM. F. M. GOSS.
Witnesses:
W. G. GLASBOWER, Jr.,
W. D. PENCE.
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