Patented Sept. 18, 1902,

C. ORDWAY,
VACUUM EVAPORATING APPARATUS.

‘No. 709,172,

(Application filed Dec, 4, 1601,)

2 Sheets—Sheet |,

(No Model.)

THE NORRIS PETERS 0O, PHOFS.UTHO,., WASHINGTON, D. C.




 No. 709,172 . " Pate ' '
| : Patented Sept. |
C. ORDWAY. P 5, 1902
_VACUUM_ EVﬂPORAT!NG APPARATUS.
" M | (Applica.tiﬂn_ filed Dec. 4, 1801.)
del.) ' .
0 Mo el? 2 Shaets_Shest 2.

Fig2

——

Fs ' =
=R

] 2
- A"/Il - "—“mm “ f. =—— A,
S - = --I _ /ﬂ/n .. |
AfE / B0 A;

&

T ¥
1
ikl
i,
Sl el

N
L
N

- Ay%

: | I

) I ! 1 i ‘ I

| I ., | I

] I ) l I

ey L"""":'-','{-'."\! I o ____I
1 e
X




- ¢ertain new_a,nd useful Improvemen_ts in-
Vacuum Kvaporating Apparatus, of which
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To all whom it may concer:

Be it known that I, CHARLES ORDWAY |
citizen of the United'Suates and a resident of
the city of New York, borough of Brooklyn,
in the county of Kings and State of New
York, (post-office address Times Building,
New York city, New York,) have invented

the following is a speeiﬁcahion reference be-
ing had to the accompanying dI&WIDW‘S for m-
ing a part of the same.

The present invention relates ﬂ‘enemlly to

vacuum evaporating apparatus, and particu-’
lally to the construction of an effect for use
in such apparatus; and it consists in the va-
rious features of construction and the com-
bination and arrangement of parts heremaf-.

ter described and elalmed
The accompanying drawings 111ustrate one

form of an effect embo_dymﬂi the invention,
iIn which the same reference characters refer.

to similar parts in both figures.:

Figure 1 18 a vertical section along the hne_
€T of Fig. 2, and Fig. 2 is a side elevatlon of'

an effect comprising Lhree sections.
Referring to the drawings, A’, A% and A3

represent dlﬁelent sections of  the effect,
which are of substantially the same construe--
Each section comprises the following
‘principal parts, viz: shells B, each inclosing-

tion.

a battery of heating-tubes B'; a liquor-cham-

ber C; a Va;pm'-cha)mbe'r,D; tubes B3, con-
necting the upper-ends of the shells with the.
~c¢onnecting the
lower ends of the shells with the liquor-cham-.
~ber; a jacketed downtake E, connecting the
vapor and the liquor chambers; a vacaum-
leg F, extending downward from the liquor-.
In addition to these principal

vapor - chamber; tubes B*,

chamber.
parts each section is provided with a vapor-
inlet I* and a vapor-outlet D* and its exten-
sion B, a liquor-inlet E* at the lower end of
jacket K’ of downtake K, and liquor-outlet
E? at or near the upper end of the jacket.
Theseveral sectionsare provided with flanges

formed on the liquor and vapor chambers and

on the vapor-outlet tubes E°, by means of

which any desired number of such sections

can be readily united to form a single effect

or can be easily and quickly separated for

1

poses.

‘chamber of the eff
fresh liquorisfed by gravityor by a suitable

The main parts of the individual sections are
also provided with flanges for the same pur-
The sections are supported upon any
suitable base, as (3, below which the vacu-
um-leg Fextends., Theheating-tubes B' may

Fig. 1, theirends are expanded into the tube-

B2 and B* to form heating-chambers, within
which the tubes B’ are located. The vapor-
chamber D is preferably provided with dash-

plates D' and D?, arranged to intercept par-

ticles of solid or llqmd matter which may be

carried with the vapor, the plates D*being in
front of the opening D3, while the pldtes D’
are staggered relatwely to plates D? to cause
| the vapor to take a circuitous path in its pas-
sage through the vapor-chamber to the vapor-

outlet. It is the function of the jacket E' to

provide for the circulation of a body of cool
liguid in contact with the wall of the down-

take for the purpose of lowering the tempera-
ture of the heated liquor therein, and thereby

increase its specific gravity to cause or facili-
tate the precipitation of salts or other solid
matter.-contained in the heated liquor. .

For
the purpose of obtaining a larger cooling-sur-
face the outer surface of the downtake may

beincreased in any well-known way, as may
‘the outer surface of the. jacket, -if desired.
-Any liquid or fluid may be circulated through

the jacket to cool the liquorin the downtake;

but for economy in working it is preferred to
use fresh liquor which1s to be concentrated in
the &ppatatus and to pass it direetly from the

jacket in its heated condition to the liquor-
ect. For this purpose the

pump from a source of supply to pipe KE*in
communication with the lower end of the
jacket, and aftercirculating around the down-
take.1t passes into pipe E2 which communi-
cates with the upper end of the jacket, and
thence througha pipe E°into theliquor-cham-
ber C through inlet A°. | S

In order to promote the free circulation of
the liquor in the liguor-chamber and to pre-
vent or break up the stratification of liquor
of varying density therein, it is important to

convenience of transportation and repailr. | carry the lower end KE° of the downtake well

55

‘be seeured in place in the shells B in any
suitable way. As shown in the drawings,

6o

_Sheets B2 which are clamped between the
flanges of the shells and the adjacent tubes
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down toward the bottom of the chamber, so
that the force of the discharge therefrom will
produce the desired agitation and resulting
circulation of the liquor at or near the bot-
tom of the chamber, where the denser and
more objectionable stratification is liable to
take place. It is also desirable that the
lower end of the downtake bein line with the
flared hole ' at the top of the vacuum-leg
F, so that the precipitates as they are dis-
charged from the downtake will fall directly

into the vacuum-leg rather than be deposited

on the bottom of the liquor-chamber to inter-
fere with the circulation. The bottom or
boot F° of the vacuum-leg should be about
thirty-two feet below the liquor-chamber, and
the 1nelined branch in which the screw con-
veyer K7 works should preferably rise above
the level of the liquor in the effect. |

The chambers surrounding the heating-
tubes B’ within the shells B are provided with
drip-pipes F*% each of which communicates
with the continuous pipe F3, by which the
water of condensation is carried off. A®° de-
notes eyeglasses in the heads of the vapor-
chamber, through which its interior can be
observed and any obstruction of proper cir-
culation can be detected.

As stated, any desired number of sections

may be united to form a single effect, as
shown 1n Kig. 2 of the drawings, and such ef-
fect may be used as an evaporating apparatus
by connecting the vapor-discharge pipe F° of
the last orright-hand section with a condenser

and vacuum-pump and admitting steam or

other heating-vapor into the pipe I’, which
communicates through pipes F* with the in-
terior of the shells B and operates to evapo-
rate the liquor as it passes through the tubes
B’ from the liguor to the vapor eha,mbers the
liquor to be concentrated being fed to pipe
E* which communicates with the lower end

of the jacket surrounding the downtake of

each section, and after GiI‘GUchDiI]ﬂ" around the
downtakes it passes into tube E? and through
tube E2 into the common liquor-chamber C.
Iv is observed that an effect may eomprlse
only a single section, as A’ of Fig. 2, which
would be complete by providing the open
ends of the liquor and vapor chambers with
heads corresponding to heads A% and A! of
section A® and leading the liquor-pipe E2into

‘the liguor-chamber of section A’

It 1s desirable in order to obtain the great-
est efficiency in evaporation to unite several
of the single effects herein described in multi-
ple to ploduee a multiple evaporating appa-
ratus, and this can be readily done in any of
the Well known ways.

In operation it is preferred that the feed

of the liquor to an effect should be so pro-

portioned to its evaporation and discharge
that the level of the liquid alone apart from
the vapor caused by evaporation—that is to
say, the liquor-level — assuming that no
evaporation is taking place in the effect, will
be somewhat above the lower ends of the

709,172

heating-tubes B, preferably at about one-
fourth to one-third the height of these tubes.

The cireculation of the llqll()l" after 1t enters 7o

the liquor-chamber is through the tubes B,
through the heating-tubes B’ to the vapor-
eham_bel‘, and thence through the downtake
to the chamber again, and this circulation
may be continued until the desired concen-
tration is reached, when the liquor -may be
drawn off at the discharge A7 or until the

75

solid matters contained in the liquor have

been sufficiently precipitated therefrom.

A multiple-effect evaporator OO[DpI‘lSI]]U‘ a
number of effects of the construction herein
described 1s especially advantageous and ef-
ficient in the concentration of llquors which
contain a considerable proportion of solid
matter which i1s precipitated by cooling the
concentrated liquor—as, for example, salt so-
lutions,caustic-soda solutions containing free
salt, &nd certain saccharin solutions.

ID 18 readily seen from the foreﬂomﬂ' de-

seription and accompanying drawmgs that
whenever it is desired to obtain greater heat-
ing - surface in an evaporating effect any
number of additional sections may be easily
and quickly united to such effect and that
the several sections of an effect may be read-
ily separated from each other; also, that the
main parts of each section are easily remov-
able for the purposes of cleaning and repair

and that such parts, as well as the sections

themselves, are interchangeable, which con-
tributes to the ease and facﬂlty of erecting a

large evaporating apparatus.

It is evident that many modifications may
be made in the construction of the evaporat-

1ng efiect herein described, and shown in the
drawings, and that parts of such construction
may be used without employing all of the
same.

I do not, therefore, desire that my in-
vention be limited to the particular form of
apparatus shown in this case; but what I
claim as new and wish to protect by Letters
Patent 1s set forth in the appended claims.

What is claimed as new is—

1. Inevaporating apparatus, an eﬁeet com-
prising a serles of similar sections each of
sald sections being provided with flanges to
readily assemble the same to form said effect,
each of said sections comprising a vapor-
chamber, a liquor-chamber, a vertical down-
take connecting said vapor-chamber and said

liquor-chamber and extending nearly to the
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bottom of said liquor- eha,mber two batteries

of vertical heating-tubes arra,nﬂ'ed adjacent
sald downtake on either side of the same,
flanged connections connecting said heating-

‘tubes with said vapor-chamber and said lig-

uor-chamber to enable said heating-tubes to
be readily removed from said chambers, a
vacuum-leg connected with said liquor-cham-
ber substantially in line with said downtake,

-a boot at the lower end of said vacuum-leg,

a Screw conveyer communicating with said

- boot, said liquor-chamber being formed adja-

cent said vacuume-leg with g flared hole to di-

125
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 rect matelml into said vaceuum- 1e
surrounding said downtake and colmectlom
to feed the llquor into said jacket to cool said
~downtake and to feed said liquor from sald
jacket into said liquor-chamber. .

709,172

a jacket

2. In evdpomtmw a,ppamtus secblonal ef-

fect comprising a series of similar sections

. bolted together by connecting-flanges formed

- onsaid sections, each one of said sections com-
prising a vapor-chamber, a liguor-chamber, a

. 10
~ vertieal downtake connecting said vapor-

- chamber and said llqnm*-cha,mber and two
. batteries of heating-tubes arranged on either

o

- 20

side of said downtake and eonnected to said

liquor-chamber and said vapor- chamber to

form a sectional effect which may be readily
~varied in capacity by v.fuymfr thp number of -

sections in said effect.

3. In evapomtmwappamtus an effe(,t com-
..Dl‘lbII]H a series of similar sections. prowded

with flan ges to readllv assem ble said sections,

25
“extending nearly to the bottom of said liquor-

each of said sections comprising a vapor--
“chamber having bafile-plates, a liquor-cham-
ber and a vertical downtake connecting said-

vapor-chamber with said liquor- cha,mber and

~chamber, batteries of tubes mounted adja-
- cent qa,ld downtake and connected to said lig-

30
“chambers and vapor-chambers in communi-
cation to form common 11(11101* and vapor

: ‘chambers.

uor-chamber and said vapor-chamber, said

sections when assembled having the liquor-

4. In evapm‘atmw apparatus, an effect COLN-

pnsmn* a series of similar sections, sald sec-
tions being prowded with opposing flanges on

~the vapor and liquor chambers of said sec-

“tions to be bolted together to readily connect
said beetlonq tomther each of said sections

Lompmsms}; a Va,por-ehdmber a liquor-cham-

~ber, a vertical downtake connecting said

B chambers and two batteries of hea,tmf‘f tabes

s

~ Dber,

arranged on either side of said downtake and

connected to said hquor chamber and Sa,ld
vapor- chamber.

5. In evaporannfr apparatuq, an effect com-
prising a series of similar sections, said sec-

‘tions being provided with opposing flan ges on
- the vapor and liquor chambers of said sec-
tions to be bolted together to readily connect
said sections and form an effect having a
~ common vapor and liguor chamber extending

the whole length of the same, each of S_&Id

baffle-plates arranged therein, a liquor- cham-
A, vertlea,l downt&ke cmmmtuw Sald

- sections comprising a vapor-chamber having
g5

| chmnber _

chambers and two batteries of heating-tubes

‘arranged on either side of said downtake and

connected to said liquor- chamber and said
P

ﬂpor-chamber
6. Inevaporating apparatus an effect com-

prising a vapor- chamber a liquor-chamber

provided with a vacnum- le avertical down-

take connecting said vapor- “chamber and said
liguor- chamber and extending nearly to the

bottom of said hquar-c,hamber and substan-
tially in line with said vacuum-leg o, batteries

of heating-tubes connected to scud liquor-

chamber and said vapor-chamber, a jacket
surrounding said downtake and connections
by which llquor fed to said effect enters said

;]acket to cool the liquor in said downtake

and is fed from said jacket into sald hquor

T ect com-

. In evaporating apparatus,an e

_pPlSlI’J”‘ a vapor-chamber, a liquor- -chamber, a
vertical downtake connecting  said vapor-
chamber and said liquor- ehambel and ex-

tending nearly to the bottom of said liquor-
chamber batteries of vertical heating-tubes
arr a,ncred adjacent said downtake mld com-

‘municating with said vapor-chamber and said
liquor- ehamber a vacuum-leg connected to
sald llqunr-chamber and bubstantlally in line
with said downtake, means to remove mate-
a jacket surround-

rial from said vacuu m-leg,
ing said downtake and means to secure a cir-

cul&tmn of fluid in said ]a,ekeb to cool said

downtake.
8. In evaporating apparatus, an effecb COM -
prising a vapor- chamber a liquor-chamber,

with said vapor- ehamber and said liquor-

chamber, avertical downtake communicating
~with smd vapor - chamber and said hquor
chamber, a jacket around said downtake,

means to supply fluid to said jacket to cool

the liquor in said downtake and means to re-

move precipitated m&temal from said liguor-

‘chamber.

9. In evaporating apparatus, an effect com-
prising a vapor-chamber, a liguor-chamber,
heating-tubes connected to said vapor- eha,m-

ber and said liquor-chamber, a downtake con-
‘nected to said vapor-chamber and said liguor-

chamber, a jacket surrounding said down-

take and means to cause a circulation of ﬂu1d
in %ald Jacket to eool said downtake.

CHANS. ORDWAY
-Witnesses: |
JOHN N. MOORE,
H. B. KELDRIDGE.
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