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- the lowermost chamber 4 is in communica-
tion with: the chamber immediately beneath |
through a pipe 12 which extends from ap-

O

To all whom it may coricern:

formed ‘in the chambers.

CARL L.:SCHALITZ, OF. SAN FRANCISCO,. CALIFORNIA.

' EVAPORATOR.

'No.909,028. . Specification of Letters Patent.  Patented Jan. 5. 1809,
" Application filed May 8, 1908. Serial No, 431,689, ' o

_Be it known that I, Caru L. Scmasirz, a

citizen of the United States; residing in the
~city and county of San Francisco and State
of California, have invented new and use-
tul Improvements in Evaporators, of whickh

the following is a specification. =~ -~
My 1invention relates to evaporators, and

1 sugar refining. - o

- The object, of this invention is to provide
an upright multiple-effect evaporator, there-
by economizing space and giving a maxi-

mum of heating surface; also to provide

‘means for removing the condensed moisture
from the evaporating chambers; and to pro-
vide means for maintaining a uniform heat
1 the evaporating chambers, and for Treg-

lating the heat consistently with the vacaum

+ 'The invention consists of the parts and
- the constructior’ and combination of parts

as hereinafter more fully described and
- claimed, having reference to.the accompiiny-

L

ing drawings, in which-—

L]
-

© A represents a casing of any suitable size,
‘shape or material.” It is preferably in the
form-of an upright cylinder, and its interior.
18’ davided off .into a series of superposed

hambers by’ suitable convex partitions 2.

A steam coil 3 for heating purposes is ar-
-ranged in the bottom of the initial or lower-

most chamber 4, this coil connecting with

a steam pipe 5 leading from any suitable
source ot steam supply. The exhaust steam

from coil 3 passes out at 6. . Each chamber

in the evaporator-is also provided with a

steam coil, or a pair of coils, as here shown

at T; these coils. having their ends 8 pro-
- Jecting down: through the partition 2 into:
the chamber below,  preferably  centrally

thereof. These coils. 7 each discharge at
their lower extremities proximate to the pe-

riphery of the evaporator into a drain pipe
91 these several drain pipes 9 leading into -
the drain trunk 10 which connects at each

ericl to the condenser 11. ) |
Iiach chamber in the evaporator above

proximately the center of an upper chamber

- 7 _Figurel 1s a vertical section of the device.
-Fig. 2 is a transverse section. - |
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| near the bottom of the chamber immediately
' The drain pipes 9—10 and condenser :11
“are suitably eonnected with an exhauster or
pump 13.--
~ The operation of the apparatus-is as tol-
- lows: The material to be evaporated is first’

the inlet pipe 14. The steam is turned on
1nto coil 3 and the pump set in operation.
The steam in the coil 3 heats up the ma-
‘terial in.the lower-chamber 4, and the ex-
haust created through the coils 7 and their
inlets 8 in the several chambers produces a
" partial vacuum in each of the chambers.
‘This results in causing the syrup or. other
hquid in the lower chamber to boil at a
‘point, somewhat less than 212° Fahrenheit.

| " The steam rising. from the b.(jiling liquad mn
| chamber 4 1s drawn out through the outlets

‘8 of the coil 7 immediately above to the ex-
“hauster. Of course, the same suction is ex-
erted through the several series of coils
above. The material .to be evaporated is

| continually fed = in -under suitable head
through the inlet 14 and finally reaches the
| mouth of the pipe 12 in chamber 4. It -is

at this moment .that the suction in chamber

draws up a portion -of the liquid in chamber
‘4 into chamber 15.. This liquid spreads out
over the floor of the chamber, and soon the
heat from the -steam' rising from chamber

this elevated material in chamber 15 to boil-
g ; and the steam rising from chamber 15
1s drawn out- through the coil 7 in the bot-

instance. The liquid in the chamber 15
‘gradually accumulates until it- covers the
mouth of the pipe 12 in that chamber, where-
upon the vacuum. created in chamber 16
draws up the liquid into chamber 16, and
this spreads. out. and. is heated and boiled
‘again 1n the same way. Its steam is ex-
hausted in-a similar manner, and the cham-
bers. 17-—18—19 above are gradually filled
to the level of their respective pipes 12; the
final evaporated product being drawn:off
through the. outlet 20. The condensed mois- -
ture 1n the several series of coils 7 flows out
through respective pipes 9 and. downward
‘through the pipe 10 to a suitable boint

to a point adjacent to the periphery and i hauster, while the steam has an opportunity
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admitted into the lower chamber 4 through
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15 immediately above begins to act and
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4 and circulating through the coils 7-sets
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tom of chamber 16 above, just as in the first
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where 1t 1s finally discharged from the ex-
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~denser 11.
pipes 12 in the several chambers 4—15—16, -
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boil at 200° Fahrenheit.

liquid will boil at 180°. Fahrenheit.

>3

condensed 1n the enlarged part of the con-
As the mouth of each of the

etc., becomes sealed by the rising liquid in
‘theqe chambers, the vacuum in the chamber

above becomes correspondingly 1ncreased;

and consequently the boilineg point in the

chambers is correspondingly reduced. Thus,

for example, there may be five inches of
vacuum in chamber 4 and the liquid will
In chamber 15
there will be ten inches of vacuum and the
chamber 16 there might be fifteen inches of
vacuum and the hqmd will boil at 160°

Fahrenheit; and so on, until.in chamber 19
there mlo'ht be twenty-seven inches of vacu-

um and. the hquld Would boﬂ at 100° Fah-
renheit. -

In order to smt%bly reguhtte the admls::.lon _
of the steam to the initial steam coil 3 and
control thé heat by the amount of vacuum, I

have shown the pipe leading to.the steam coil
3 as provided with a valve 1 which may be
opened by the pressure of the steam flowing
from pipe .

~stem 92 which pivots to a lever 23, the latter
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‘mercury in the cup 25.
quantity of mercury in the cup 25 to hold

- being fulerumed at one end to 24, and carry-

ing a mercury cup 25 at the oppO::lte end, A

small pipe 26, which may be ten or twelve

inches in 1e110fh has-one end entering cham-
ber 4 and the other end dipping into the
There is a sufficient

the valve 21 cloqed until say five inches of

‘vacuum 1s created in chamber 4, which will
result in drawing say five inches of mer-
cury up into the pipe 26. This will reduce
the amount of mercury in the cup 25 so as

to allow the steam pressure on the under

side of valve 21 to force open the valve and
admit steam into the coil 3. Thus, by n- |
creasing or decreasing the quantity of mer-
cury in the cup 25, the amount of vacuum |

1 the several evalmratmw chambers may
he regulated accordingly, “and the heat in

the %everal chambers maintained uniform.

The partitions 2 are preferably made
arched, as shown, so that any moisture con-

denqmo on the under side of these. parti- |

tions will drain towards the periphery of

the shell A and there be caught by the an--
‘the moisture so

nular shelves or shields 27;
collected passing out th1'0u0h small outlets

28 into the drain pipes 9. It 1s understood
that these outlets 28 are not large enough to
interfere. with the proper suction and cn'-

| culation through the coil 7.
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Evaporators

‘Having thus described my

In

This valve is provided with a |

‘built according to these |
“specifications are 111 use at the present time,
and are operating successfully.

'. uwentmn, 1

means for
chamber, said steam coil having an inlet
and an eutlet a valve in theinlet, “and means

means for creating a vacuum eﬁ'
chambel a valve controllmn' the a mission
of steam to said coil, said valve having a

909,028

to rise upwards through the pipe 10 and be | what I claim and desire to secure by Letters

Patent 1s—
1. In an ev aporator havmﬂ' an evaporator

chamber, a steam coil therem means for

.'3_5

creating a vacuum effect in said evaporator

chamber, and means mcludmcr an automat-

ically ()peratmrr valve in the inlet to the

70

steam coil for retrul'ltmfr the admission of

| steam to the steam coil by the vacuum 1n

S“tld chamber. -

2. An’evaporator having an evaporatmn
chamber, a steam coil in said chambey,
' creating a vacuum effect in said

controlled by the vacuum in the chamber
for operating said valve. S
3. An evaporat(rr having an eva,poratmtr

chamber, a steam coil In the chamber,
t in the

stem, a lever to whlch the stem 1s cohn eated
said lever carrying a mercury cup and
weighted with  mercury normally to hold
the valve closed, and a pipe entering the
evaporating chamber .:md dlppmﬂr into the
mercury in sald cup.
4. An evapordtor
supergoaed evaporating “charnbers, said
chambers. divided one from the other by
arched partitions, a coil resting on the top

o1 - each partltlon and having one: end ex:
tending 1into the chamber beloww and the
| other end connected with a suitable exhaust
'_apparatus, ‘an exhaust apparatus therefor,
a steam coll for heating the initial chamber
said coil having an inlet and an outlet, a

valve in the uﬂet and automatlcally con-

.’trolled by the vacuum in the chamber, and
| 'p1pe<_=, for the flow of the hquld to beevapo-

rated’ leading from -respective chambers
‘1b0ve and opening into the chambers below.

5. An evaporator having multiple evap-

orating chambers arranged.one above the
other' means for smlultdneously creating a
vacuuin ' effect in. the several chambers, a
steam coil for heating the lowermost ¢ham-
ber, a valve in said mlet and means con-

_?_trolled by the vacuum. for operating the

valves, and suitable connections between the

'cllambers whereby on the production of a

vacnuin effect in said chambers the mate-

ral to be evaporated 1s hifted _successwely

through the several chambers.

In testlmony whereof I have hereunto set

my hand’ in . ‘presence’ of two SlleCI‘lblHﬂ‘
m‘rnesses. | | =

-CAR_L _. L.- SCHALITZ.
Wltnesses | I
Cuanres EpELMax,

C‘ C. Conx.
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