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To all whom it may concerm:

Be it known that I, CHARLES ORDWAY, a citi-
sen of the United States, and a resident of the

horough of Brooklyn, city of New York,

county of Kings, and State of New York, have
invented certain new and useful Improvements
in Vacuum Evaporating A pparatus, of which
the following is a specification, taken in con-
nection with the accompanying drawing,
which forms a part of the same.

This invention relates to vacuum evaporat-
ing apparatus such as described in my United
Qiates Letters Patent No. 709,172, of Sep-
tember 16, 1902, and No. 755,529, of March
99. 1904, and relates especlally to apparatus
of this description which is to be operated
continuously and in which the precipitated or

crystallized material is continuously removed
from the concentrated liquor in suitable col-

lecting-tanks outside the effect 1tself.

The accompanying drawing, which repre-
sents an embodiment of this invention, 1s an
elevation, parts being shown in section.

The illustrated embodiment of this inven-
tion shows an evaporating apparatus provided
with vertically - arranged heating - tubes, al-

though evaporating - pans or apparatus hav-

ing heating-surfaces of any description may
be employed. An effect is shown as provided
with a number of uptakes 8, which contain
the usual heating-tubes vertically arranged
in this instance, these tubes being suitably
heated in the ordinary way. The vapor-cham-
ber 6 connects with the vapor-pipe 5, and the
liquor - chamber 14 is indicated as having a
oradually-tapering lower end. The jacketed
downtake 7 is indicated as connecting the va-
por-chamber and liquor-chamber and allows

the circulation of liquor through the tubesin |

the uptakes, this liquor descending through
the downtake 7 into the liquor-chamber, the
oage - glass 9 being shown to Indicate the
amount of liquor in the effect. |

The supply-tank 1 is connected by the sup-

ply-pipe 2 with the automatic level-gage 4, a
suitable valve 8 being interposed for manual
regulation whendesired. Thisautomaticgage
ooverns the amount of liquor fed from the

supply - tank into the effect through the

supply - pipe 33, which, as indicated, enters
the downtake-jacket, from which the liquor
is conducted by the pipe 10 into the liquor-
chamber through the valves 11. This auto-
matic gage is provided with the vapor con-
nection 31, leading into the vapor - chamber
of the effect and with the similar liquor con-
nection 82 and automatically maintains the
correct amount of liquor in the effect.

A plurality of collecting-tanks are prefer-
ably -arranged adjacent the effect and on a
somewhat higher level, two of these tanks 22
being indicated in full lines in the drawing.
Each of these tanks is preferably formed with
an inclined screen 23 of suitable construction

to prevent the passage of the precipitated or

crystallized material in the concentrated lig-
aor. A suitable eyeglass 30 may be formed in
the tank, which is also preferably provided
with a discharge-door 25, which 1s shown as

L |

hinged to the tank and secured in closed posi-

"tion by a suitable clamp 26, the joint being ot

course made tight by any desired form of pack-
ing. A suitable vacuum-break 1s connected

to the cover of each tank when a closed form

of tank is employed, this device being 1ndi-
cated as a valved pipe 21. If desired, also, a
similar valved connection may be used to con-
nect the closed tank with the vapor-space ot
the effect. The return-pipe 13, which, as in-
dicated, leads into the liquor-chamber of the
effect through the two connections 12, 18 con-
nected with the collecting - tanks by the
branches 28, each provided with a suitable
valve 27 and leading into the space 24 of the
collecting -tank below the screen. The dis-
charge-pipe 17 connects with the constricted
lower end of the liquor-chamber, which, as
indicated, may be supported on suitable col-
umns 15. | . |

A suitable pump 18 may be used to force
the concentrated liquor through the rest of
the discharge-pipe 19 into the collecting-tanks,
suitable valves 20 being employed to control
the entrance of the concentrated liquor into
the tanks. Tt is desirable for some reagons to

employ closed collecting -tanks and to have
them located on a comparatively high level,
so that the return of the liquor to the efiect
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is caused in whole or in part by gravity. Yet

this is not necessary in all cases, and, if de-
sired, the open collecting-tanks 29 (indicated
by dotted lines in the drawing) may be used,
these tanks having a substantially similar con-
struction and being connected with the dis-
charge and return pipes in a similar way, as
1s Indicated by the dotted connections.

In using this apparatus for the evaporation

of salt or similar material the thin liquor is

preferably continuously fed into the effect.
the amount of liquor supplied being regulated
by theautomaticlevel-gage. Atthesame time
a circulation of the concentrated liquor is con-
stantly maintained through the effect and one
of the collecting-tanks, thisthick liquor, which

may contaln some crystallized material, pass-

ing from the lower end of the liquor-cham-
ber through the discharge-pipe and through
one of the valves 20 into the corresponding
collecting-tank. Thecrystallized material re-
mains above the screen in the tank, the liguor
passing back into the effect through the re-
In this way the liquor within the
effect is kept comparatively free from sus-
pended crystalline matter and the injurious ee-
posit of crystalline material upon the heating-
tubes 1s prevented. When one of the collect-
ing-tanks is substantially filled with erystal-
line material, as can be observed through the
eyeglass, the corresponding valve 20 is shut

and the liquor is directed from the discharge-

pipe 19 into another of the collecting-tanks.
The vacuum in the filled collecting-tank is
broken by operating a valve of the vacuum-

to drain to the desired extent, any remaining
liquor being sucked through the solid mate-

after the valve 27 may be closed and the dis-
charge-door 25 opened so as to conveniently
remove the crystallized material. By again
closing the discharge-door and the valve of
the vacuum-break the empty collecting-cham-

‘ber 1s again ready for use and the vacuum

may be again putupon it by opening the valve

97 or by operating another vacuum connec-
“tlon in the top of the tank.

It 1s of course understood that the separate
collecting - tanks and the circulating means

connected therewith may be employed in con-
- nection with either a single-effect apparatus
“or may be connected with each effect of a mul-

- tiple-effect evaporating apparatus, and, fur-

55

60

65

thermore, may be employed in connection
with effects or evaporating-pans having heat-
ing-surfaces in the form of vertical, horizon-
tal, or inclined tubes or formed in other ways,

Those familiar with this art may make many

changes in the form, number, and proportions
of parts of this apparatus. Partsof the same

‘may be used in connection with other devices
and parts may be used without employing all
-of the same without departing from the spirit
of this invention or losing the advantages of

There--

the same. I do 11613., therefore, desire to be

limited to the details of the disclosure which -

has been made in this case; but |
What I claim as new, and what 1 desire to

secure by Letters Patent, 1s set forth in the

appended claims:

1. In vacuum evaporating apparatus, an
effect comprising heating means, a vapor-
chamber,adownwardly-tapering liquor-cham-
ber and a jacketed downtake connecting said
vapor -chamber and said liquor-chamber, a
supply -tank an automatic level-gage and a
valved supply - pipe connecting said supply-
tank, said gage and said effect, a plurality of
collecting-tanks, each of said collecting-tanks

comprising a screen, a discharge-door, an eye-

glass and a vacuum-break, a return-pipe con-
nected to said effect and provided with valved
connections with said collecting-tanks, a pump
and a discharge-pipe connected with said lig-
uor-chamber and with said pump and having
valved connections to said collecting-tanks to
operate them alternately.

2. In vacuum evaporating apparatus, an
effect comprising a downwardly-tapering lig-

uor-chamber, a supply-tank, an automatic

level-gage and a supply-pipe connecting said
supply-tank, said gage and said effect, a plu-
rality of collecting-tanks, each of said tanks
comprising a screen and a discharge-opening,
a return-pipe connected to said effect and pro-
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vided with valved connections with said col-

lecting-tanks, a pump, and a discharge-pipe
connected to said liquor-chamber and pumnp,
and having valved connections leading to said
collecting-tanks to operate them alternately.

3. In vacuum evaporating apparatus, an

LOO

effect, a supply-pipe to feed liquor into said

effect, a plurality of closed collecting-tanks,
each of said tanks comprising a screen and a
discharge-door, a return-pipe connected to
said effect and said tanks, a pump, and a dis-
charge-pipé connected to said effect and said
pump and provided with valved connections

leading to said collecting-tanks to operate

them alternately. |

4. In vacuum evaporating apparatus, an
effect, a supply-pipe to supply liquor to said
effect, a plurality of collecting-tanks, a return-
pipe connected to sald effect and said tanks
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and a discharge-pipe connected to.said effect

and having valved connections leading to said
tanks to maintain a continuous circulation of
concentrated liguor from said effect through
one of said tanks. |
- 9. In vacuum evaporating apparatus, an
effect, a plurality of collecting-tanks formed
with screens, a return-pipe connected to said
effect and to said tanks, a discharge-pipe con-
nected to said effect and said tanks and means
to allow a continuous circulation - of concen-
trated liquor from said effect through one of
sald tanks. |

6. In vacuum evaporating apparatus, an
effect, a collecting-tank adjacent said effect, a
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return-pipe connected to said eftect and said
tank and a discharge-pipe connected to said
offect and said tank to allow a circulation of
concentrated liquor from said effect through

‘said tank to remove the precipitated material

from said liquor before returning the same to
said effect. - |
7. In vacuum evaporating apparatus, a
effect, a plurality of closed collecting-tanks,
each of said tanks comprising a screen, a dis-
charge-door, an eyeglass and a vacuum-break,
a return-pipe connected to said effect and said
tanks and a discharge-pipe connected to said
effect and having valved connections with said

tanks to operate them alternately.

8. In vacuum evaporating apparatus, an
effect, a supply-pipe to supply liquor to said
effect, a closed collecting-tank adjacent said
effect, a return-pipe connected to said effect

and said tank, a discharge-pipe connected to
said effect and said tank and a pump to cause
a circulation of concentrated liquor from said

o

20

effect through said tank to continuously re- -

move precipitated material from said liquor.
9. In vacuum evaporating apparatus, an
effect, a supply-pipe to supply liquor to said
effect, a collecting-tank adjacent said etfect, a
return-pipe connected to said effect and said
tank. a discharge-pipe connected to said effect
and said tank, and means to cause a circula-
tion of concentrated liquor from said eflect
through said tank to continuously remove
precipitated material from said hquor. -

CHARLES ORDWAYX.

Witnesses:
Harry L. DUNCAN,
JEssiE B. Kay.
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