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UNITED STATES PATEN T OFFICE,

PAUL GUSTAV KAISER,

Ob CHICAGO, ILLINOIS.

VACUUM-PAN.

No. 868,275.

Speciﬁcationb of Letters Patent.:

- Patented Oct. 15, 1907, .

* S Application fled Januery 81,1907, Berial No. 366,104,

To all whom il may coneern.: .
Be it known that I, Paur GusTav KAI‘-LR, a citizen

of the United States, and a resident of Chicago, in the

“county of (ook and State of Illinois, have invented cer-

tain new and useful Tmprovements in Vacuum-Pans;,
and I do hereby deelare that the following is a fully
clear, and exact description. thiereof, roference being
had (o the accompanying drawings, and to the letters §
of reference marked thereon, which form a part of this
spedification..

This invention relates to an improved evaporafor or
vacuum pan “and more pdltl( ularly to the circulating
tubes. therein, the objec t being to promote cirenlation
of the fluid in such vacuum pan or evaporator and thus
mcrcase the efficiéncy of the device.

"The ecmpudiment of my inyvention herein lllustutod
is of a type ol vacuum pan of ¢vaporator pec uliarly

*, adapted for use in soap factories fur the treating of spent |

20

. which the liquid to he treated passes into a JTower com- -
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"'ing point.

‘Iye; but it will be maniiest that my invention is adapt-’

ed and applicable to many other uses.
“In devices of this general type horc,toiom in use, in

partment therice upwardly through an intermediate
heating compartment denominated 2 steani-chest, and |
thence into an upper compfutment it has been found
desirable to cmploy, for the passage lor the liguid
through the steam-chest, or intermediate compartment,
a plurality of small upright circulating tubes, thus di-
viding the liquid in its upward passage into a plurality
of relatively small columns eadh of which is subjected
to the heat during its upward passage through the steam-

chest and thereby the more readily heated to the hoil-
Spent lye for example contains in wluli(}n

. glycerin and salt, and the purpose of thus trenting the
35
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lye is to separate these ingredients and to first effect

.prcupxtatwn of the salt and subsequently the recovery

of the glycerin. In vacuum pans made as described,

it is found that the ¢irculation becames very imperfect,
that abnormal or undesirable ¢ urrents argformed by e
(‘n‘culatmg tubes of the- stéamechest, through some of
which' the I’\luld’ is passing upwmdly, while through
gthers of which the liquid is passing downwardly tu the
chamibéx below. 1t is also found that the salt precipi-

‘tated by the hoiling action of the liquid accumiilates

uncevenly in the evaporator, “clogging the cire ulating

“tubes and ultimately stopping some of-theni, genet raily

on one side or over a comsiderable area of the sléan-

_chest, th(,rd)y Yedieing the nuinber of effcéetive pay-

- dages. through the steani-chest very considerably and

dimimshing the efliciency of the evaporator or vacuuin
,ﬁam, ‘o rgmedy these and other defeets in previously
¢ xmuffg
in cach Lire ulaqu;tv})(-, wswell as other deviees heve-
inafter referred ‘to}, WM(xt« by “eac N oseparale passage
through the ste'zm (.h(,bt will’'alford a cotsiplete cireula-

%tn}clurm I provide an anxiliary or return tube

tion of the liquid, such ecirculation being effected by
the use of the ahxxhary tubes located within the sev-
eral circnlatory tubes whereby is pmwdul upward pas-

sages separate and distinet from the downward or re-
“turn passages for the liquid. These and other features
of my invention will be more fully understood by ref-
“erenca to the acdompanying drawings in which,—
7+« Tigure 1 represents in vertical scetional clevation, s
vacuum pan embodying my invention, the same being
taken upon the line 1-—1 of Fig. 2. "Fig. 2 is a horizon-
tal or transverse section of the vacuum pan, taken upon
the line 2—2 of Fig. 1, looking in the divection indi-
cated by the arrows,  Tig. 3 is an enlarged vertical sec-
tion of a portion of the upper and lower plates of the

k

auxilingy tube therein.  Fig. 4 is a horizontal sectional
detail view of the device shown in Fig. 3, taken upon
 the line 4—4 of Fig. 3, but made un a larger scale. Fig.
5 is 9 view similar to that.of Fig. 1 showing a modifica~

salt ur other precipitate oxtr‘u ted fr(un th(, hquLd under
treatinent. .~ - .
As shown 4n said dmwmvs A indicates, as & wholc,

pan which is provided with supporting brackets e
which rest upon fixed I-beams AL The body or shell
A is closed at its top by a top wall or head A? and at its

the shell A by rivets or otherwise.

- The interior of the eylindric- shell A is (llVldod into
three compartments by two transverse 1)1&1,05 or parti-
tions B BY, secured by rivets or otherwise to the shell

walls of an intermediate compartinent constituting s
steatn-chest . D indicades the lower compartment

Bachof the partitions B B! is provided with s plurality
of openings arranged.in vertical alinement aud adapted

upright, circulating tubes T I, as clearly indicated in
igs. 1, 3 and: 5.

‘the upper compartment 8 through the” intermediate
steam-chest € Sadd tubes may - be sceared in the
I)Jilitiuu,s 1B Bt by expanding the ends of the tubes or
in any other desirable manner. In each of the tubes
I is Jocated a smaller tube 1) arranged wnu,ntnca,lly
in said tubes I,

steamn supply and communicating with th(, interior
of the steamn-chegt, G whereby steat B be - livered
to said steam-chest and civculate therein arvund the
“outside of the tubes T in such anner that any liquid

the cylindrie body or shell of the evaporator or vacuum

. A and which form respectively the upper and the lower,

These circulating tubes form open
cotdlpits-or passages from the Tower compartinent D-to. -

¢ indicales an inlet pipe loa(unu from a source of

passitig through suid tibes will absorb the heal there-.
throug,,h hom suid steawn and thus the tcmpudturb of
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steam-cliest showing a single ‘circulating tube and the. 70

tion at the fower end of the vacuum pan to receive the 75

80

bottom. by a bottom wall or head A%, cach sccured to
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of the ¢ vaporatorand 1 the upper compartment thereof:

1o receive the upper dnd lower ends respactively’of -
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sadd liquid will he raifed and the proper boiling action
of said ligquil witl ensue.  Leading from the opposite
side of the steam-chest C is 2 valved drain pipe C2

At the u pper end of the vacuum pan is a horizontal
haffle-plate " provided with a central opening o and
suspended from said bafile-plate a' hy bolts or rods e
is a smaller central baffle-plate @', Cqunected .with
said top plate A? is a passage or conduit a® through
which the fumes, vapors and gases are permitted to
eseape.  Said passage leads to a condenser, by the
operation of which the gases escaping from the ap-
paratus are condensed and removed and a partial
VaCcuum maintained in the vacuum pan. Near the
top of the vacuum pan, and preferably between the
baffle-plate a* and the plate A? is an inlet o® through
which water may- be admitted to the interior of the
pan A whenever it becomes necessary to wash out and
clean the interior of said pan.

D! indicates a valved inlet pipe commumcatmg
with the lower compartment D through which pipe

“the spent lye, or other material to be treated, is de-

livered to said vompartment D. Ip praciice, it has
been found that this inlet pipe D! may“be convemently
used as an outlet, inasmuch as during the treatment
of the spent lye or other, material, salt or other solids
ate precipitated in the lower compartment D. It is
desirable to drain off such liquid as remainaon the top of

the precipitated.salt and the pipe D! afiords a conven-

. ient otitlet for said liqhid. Furthermore, said pipe D!

30
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removable cover D2,

is shown as branched, each branch being provided with
a valve, and the said branches entering .the compart--
ment D at different levels. . The purpose of this con-
struction is to permit the llq_llld to be drawn from dif-
forent levels according to the amount of salt which may
be present. The precipitated salj is taken from said
compartment D through a manhole provided with a
The compartnignt E is likewise
provided with a manhole through which an operator®
may cnter the pan for the purpose:of cleaning the
interior thereof, szud manhole havmg a removable
cover D%,

D?* indicates a valved -pipe or conduit connected
with the bottom wall A%of the.vacuum pan, communi-

‘cating with the compartment D and suitably connected
with a sewer or drain, whereby the washout water

brought. into the pan A thro‘ugh the conduit af may
be drained off and pass to a sewer. . .
(* designates a steam pipe connected with the main

- steam supply pipe C! dnd opening into the compart-

50

5

L=

ment D, Said steam-pipe C* is provided with a valve
¢. The purpose of this pipe connection is as'follows:
In evaporating pans it is always necessary to create a
substantial vacuum in said pan in -erder to lowcr the
hoiling point of the material to be treated. Kfter the
pan has been washed out by allowing water to enter

through the egduit @, as hiereinbefore referred to,. this:

vacuum must be again created.  For this purpoese the

_valve ¢is opened and steam allowed to enter and fill the

" pan, displacing the air therein and forcing it out

60

. @®creates a substantial vacium in the apparatus.

N

through the passage @®.  The valve ¢ is then closed axid
condensation of the steam escaping thiough the passage
Dur-
ing the continued vperation of the pan, the gases pro-
duced by the cvapnmhon of the contents thereof are,

condensed and removed and a substantial vacuum
- thereby maintained in the pan. At the,end of the
 evaporating operation, air is admitted to the apparatus
and the vacuum therein destroyed by means of a-valve

‘cover D? to be opened,, for when & partial vacuum exists
in the apparatus, said cover is held tightly upon its seat
by the atmospherlc prpssure upon the outer surface of
said cover. -

Referring more particularly to the construction of the

tubes F F, hereinbefore referred to, the inner tubes .F!

“are somewhat longer than the tubes F and are arranged
with their upper and lower ends below the upper and
lower ends of said tubes F. Said tubes F* are held cen-
trally in the tubes F by ineans of three transvessely dis-
posed centering pins . f* f* f* which extend radially
through the tubes F' and project from the sides thereof
and are of a length équal to thé interior diameter of the
tubes F. 'The top and bottom pins f* and f? are arranged
in such a manner that the ends thereof contact with the

. inneér walls of the tube I near the top and bottom of

the pins f! and f3, and its ends contact with the inner’
faces of the tube I' near the center thereof. By this

. const;ruction the inner tube F! ig prevented from mov-
ing la’cerally within the tube F and said.tubes are held
in concentric relation to each other. The tubes F! are
sipported within the tubes F by hangers f* f*, the upper
ends of which:are outwardly curved and adapted to en-
gage and rest upon the upper edges of the tubes F. Iii
‘the lwer parts of said hangers, which'depend from the
uppeg edges of the outer tubes, within the latter, are
apertures for the receptmn of the ends of the upper cen-
Jering pins fL. .

The hangers arranged as descnbed susta.m the inner
within the outeér tubes in the position described,
namely, with the top of each: tube F* at a considerable

h distance below the top of the tube F. ' Inasmuch as the
inner: tubes F* are longer than the outer tubes ¥, the
lower.ends of said inner tubes will project downwardly
into thc compartment D considerably below the lower

| an essential feature of my invention and, while'I have
shown a simple and preferred form of construction in
mean§ for sustaining the inner within the outer tubes,
1°do not desire to be Hmited to the details of construc-
tion shown and described, as it is manifest that other
means may be employed for $he puirpose stated, with-.
‘out departing from the spirit of my invention.-

tion is illustrated in Fig. 5 of the drawings. In the
form of my. invention hereinbefore described,- the Te-
moval of the man-hole cover D?, for the removal of the

um pan and destroys the existing v#guum, so that the
process of restoring said, vacium st be effected as
many times as it becomes neceisary to remove the ac-
cumulated salt. The apparatus. is, therefore, inter-
mlttent in itg operatmn and the modification of my in-
velition is Aesigned to make this operation-continuous.
To effect this result, the bottom wall A3 of the shell A
is downwardly and inwardly extended so as to form 2
funnel, with an opening in the bottom thereof, which

is.connected with a comparatively large valved conduit

a’. This is necessary in order to permit the manhole’

ends of the tubes F.+ This arrangement of the tubes is-
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said tubé F, while the pin.f? is placed transversely to
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Another form of vacuum pan embodying my inven-.
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prempltated salt, admits air into the interior of the vacu-
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(! which latter opens into a receptacle or bin G situ-
ated just below said conduit and having acapacity con-

siderably less thah the capacity of the vacuum pain..

When a_quantity of salt has accumulated in the com-

- partment D, the valve in the conduit G* may be opened,
the salt allowed to descend and the valve then closed,’

it being evident that the small amount of air entering
the vacuum pan from the receptaclé G to equalize the
pressures therein will not subslantially impair the par-
tial vacium in said pan. The salt is removed from the
compartment G through a door G=.. - A suitable valved
drain-pipe G3 may conveniently be located at the hot-
tom of the compartment G for draining off the liquid
which passes irito said compartment with the salt.

In order to completely describe the operation. of
the apparatus, let it be assumed that the pan has been
washed out by the inflow of water at the conduit a®
(Fig. 1).. This water is allowed to  pass out through
the outlet pipe D?, as before stated. The valves con-
trolling the pipes «f, D! and D and the air tight doors
Dt DS are then closed. The valve ¢ is opened and
steam allowed to enter the pan and by its condensa-
tion effect a partial vacuum in the pan as above de-
scribed. ‘The spent lye, or material to be treated is
ihen allowed to enter the compartment D, under pres:
sure if necessary, filling said compartment and rising
through the tubes F and F, until the level of the lig-
uid or material reaches about six'inches above the
top of ihe tubes ¥, or higher if desired. Steam then
being admitted to the steam compartment, the liquid
in contact with the inner walls of the tubes F is brought
to the Doiling point by the transmission there-

through of .heat derived from “the steam, and said
‘liquid being of less density than the liquid within the
‘tuhes F!, rises while the liquid within the tybes B!

descends. . In this manner a continuous circulation
of the liquid takes place through all the tubes, the
heated liquid rising through the passages ‘between
the. tubes and the cooler liguid descending through
the inner tubes Ft. The lighid in passing out-of the

lower ends of the tubes F* mingles with the liquid in-

_ the. compartment D.and serves to heat the contents

. 45
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“of 'said compartment. Such mingling of the circulat-

ing liq‘uid with the liquid. in the compartment’ D is
facilitated by the extension of the lower ends of the
tubes F! helow the lower ends of tubes F. Tt is to be
noted also that, as the liguid will descend through
the tubes F! with considerable force, it will serve to
agitate the liquid below ?md bring the liquid near the

hottom of the compartmeént D.in contact with the cir- |
" culating liquid. C ’

I regard this construction. antl arrangemé-n't of the

tubes as a great improvément in the art, as continu- |

ous circulation of the liqTliid through every tube abso-
lutely prevents the clogging of the tubes by the pre-
¢ pitated salt, as is common in the operation of vacu-
um pans now in use.

tion through all the tubey alfo insures a comparatively
level deposit or agcumulation of the precipitated salt
“and prevents the b&gking_ on one side which ordinarily
results when part of the tubes become stopped -or
~ clogged or which results from irregular circulation.
‘Moreover, the regular and uniform cireulation through
_ all the tubes prevents the liquid

frour foarying and

" said tubes affording communication betweg

This ‘constant uniform circula- |

8

boiling over, as in other constructions which require
numerous catch-alls and baffle-plates to prevent the
liquid from passing out, and pipeste lead it back to
the evaporating pan. In my improved apparatus,

the liguid rising in the space between tubes F*and F, -

on reaching the top of tube F?, descends through tube
F* into compartment D, thereby maintaining a per-
fect circulation without disturbing the liquid above
the tubes. As a result, violent ebullition and loss By

boiling over are prevented, and the capacity of tlﬁa
75

evaporator .increaged. As an additional means of
-preventing any liquid from passing into the outlet
pipe a® during the boiling operation, I have provided
‘the baffle-plates a! and ¢*. Any liquid or solid mat-
ter which may strike said baffle-plates falls back, while
the gases and vapors pass into the space between the
baffie-plates a! and of, and through-the opening. a* to
the outlet passage a®.  The liquid is subjected to this.

65

70

80

treatment for a period of timne mecessary to properly

precipitate the contained salt and allow the gases,
vapors, etc. to pass off -into the condenser and -until
the liquid is of the reguired density. - The valve a7 is
‘then opened allowing air to enter the apparatus and’

. destroy. the vacuum therein, after which the manhole

cover D iy oper_ied and the salt removed, and if neces-
sary the pan flusbed out. . '
1t will be understood from the foregoing that while

85°

90

my improved device is adapted for the. evaporation of

liquids containing salts or other solids in solution, and
thé recovery of said golids, it is equally well adapted
for the partial-or coé;(;lete evaporation of liquids not
containing solids in #olution and my invention covers’

95 -

an apparatus for partially or completely evaporating

liquids of all kinds, whether they contain solids in so™
lutionor not. . . a
* Iclaim as Iy invention:— .

1, A vacium pad having an upper and a lower compart-
ment ‘and ‘an intermediafe steam-chest, a plurality of cir-

culating tubes - passing through sald steam-chest, -said ’

tubey affording communication . between s:_i_id upper and
jower compartments, and smaller auxiliary tubés located
concentrically withln each of said circulating tubes and

100

105 -

communicating at their lower ends with said lower com- *

partment, said tubes having their upper ends not higher
than the level of the upper ends of said circulating tubes.
2. A vacuum pan having an upper “and a lower cqm‘»
partment, and an intermediate steam-chest, a plurality of
cireulating tubes passing ‘through the sald steam-chest,
] aidt “upper
and lower compartments, and auxiliary tubes lgeated con-
centriealty -within said circulating tubes, ‘said auxiliary
tubes hhving their upper ends -below the upper ends of
said cirﬁ:u}ating tubés and communicating: at ._thefr lower
ends with said lower compartroent. Teeooo
3. A vacuum pan having an upper and a’ lower com-

. partment-and an intermediate gteam-chest, & plurility of
. cireylating
tupes affording communication between sald upper . and

tubes pdssing through sald steam-chest, said

sald circulating: tubes, the, upper ends of said auxiliary
tubes being~hel6w the upper ends of the large circulating
tubes, and the hwer ends of_suid auxiliary, tubes depend-
ing below the lower -ends of said cirenlating tubes and

"opening into said lower compartment.

4, "A. vacuum pan having an upper and a Jower com-

partment and an intermedinte steam-chest, a plurality of

_circilating tubes passing through the sald steam-chest,

said tubes affording communication hetween said upper
and lower co;:ﬂ'partm%nt's, auxiliary tubes located. within
each o sald circulating tubes, and, means for supporting

110
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iswer compartments, and auxiliary tubes jocatéd within *
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the auxiliary tubes in sald cireulating tubes embracing
hangers having hooked upper ends engaging the upper
marging of sald circulating tubes.

5. A vacuum pan having an upper and 2 Jower compart-
ment and an intermediate steam-chest, a plurality of cir-
eulating tubes passing through the said steam-chest, said
tules affording communication between said upper and
lower cempartments, and auxillary tubes located centrally
within each of said eirculating tubes, sald auxiliary tubes

10 being each provided with a plurality of radially extending

868,875

centering pins projecting beyond the periphery thereot and
contacting with the irner face of the circulating tube sur-
rounding it, . o
in testimonys that I claim the foregoing as my inven-
tion I affix my signature in the presence of two witnesses,
this 24th day of January A. D. 1907,
’ o . PAUL GUSTAY KAISTR.
Witnesses : '
Q. CLARENCE POOL®,
D. EvELYN MARMOXN.
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