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' SPEGIFICATION formmg part of Letters Patent No. 748,217, deted December 29 1903

| Apphcetmn filed March 3, 1903, Renewed Nove

mher g, 1903 Serial Ne 180,478, (No medel)

| To all whom it ma,y COnCer: .
Be it known that I, CHARLES H. RIDER a | the tanks 1, 2, 3, and 4 by means of the pipes

| speolﬁeemon contemmg a full, clear, and ex-
act desorlptlon reference bemﬂ' had tothe ac- !
‘1, 2, 8and 4. The
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~ apparatus embodylng my invention.
20

- 'epeomve of the trilateral perfmated gas-dis-.
~ - tributing tube mounted on the lower ende of_
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the tank A end water from the tank B be-

¢, C?, and C:.

citizen of the United States, residing at Sb
Louis, State of Missouri, have mvented cer- |
tain new and useful Improvements in Appa- |
ratus for Dissolving, Filtering, Condensing,
Evaporetmﬂ',end Separating Organic or Inor- -
ganic Substances, of which the following is a

companying dl‘d.WI[lﬂ‘S formmﬁ' a part hereof.

- My invention relates to 1mprovements in
apparatus for dissolving, ﬁlterme:, condens-
ing, evaporating, and separating organic and
inorganic substances.

In the drawings which form a parb of this
specification, Figure 1 is a front view of an
Fig. 2
Fig. 3 is a ver-

18 an end view of the same.

tical cross-section of one of- the lowel receiv-

ing-tanks of said apparatus. Fig. 4 is a per-

the pipes 3. |
In the dra,wmtrs A 18 an eeld ta,nk B is

a water-tank. Bened,t,h the level of the bot-

tom of tanks A and B is a series of tanks C,
The tanks A and B are con- |
neoted by the horlzontel pipe a, which is
provided with valves ¢’ and a? ‘The tanks |
C C, C?% and C® are connected with the pipe
by means of the valves d, d', d?, and d5.
By reason of the mechanism thue deserlbed
it is possible to introduce to the tanks C, C',
C?, and C® an acidulated mixture of any de-
sued strength, the acidulated mixtare from

ing controlled by the various valves a', a?,

- d, d’ d?, and d?.
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6, and 7. The tank 4 is connected to the tank

Beneeth the tenke C, C’ (‘2 and o are
situated the tanks 1, 2, 3 and 4 which are
connected together by means of the pipes 5,

O3 by means of the pipe 8. The tanks 1, 2,
3, and 4 are connected to the pipe @ by means I

' of the plpe 9, prowded mth the valvee 10
and 11,

Both series of tenks heretofore deecrlbed I
~are keptair-tight during the prooeee of dls-
solution.

The tanks 1, 2, 8, and 4 are provided with
The acidulated mixture | to the desired temperature.
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false bottoms 12

| '-prowded with the cocks 25.

‘the retort 16 from the furnace 17..

from the tanks C C‘r C?, and 05 is admitted to

13, which are plowded with -the stop-cocks
14 Each of the pipes 5, 6,'and 7 is provided
at its lower extremity wwh a perforated as-
dlstrlbutmg tube 15. .-

. At.the side of the tank 4 the retort 16 is
mounted above the furnace 17. The retort
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16 is connected to the condenser 18 by means

of the pipe 19, which passes through the tanks
pipe 19 is conneoted' to
the tank C and the gasometer 20 by means
of the pipe 21, which ] is provided with valves
22,-28, and o4 ‘The tanks 1, 2, 8, and 4 are
The tanks C,
', C? and C8 are connected by means of the
‘pipe 26
4 are provided with the removable plut,s 27,
whieh extend upward and through the false
bottoms 12 and are normally supported by
the bars 28, which are held in position by
means of the screw-rods 29. Beneath the
tanks 1, 2, 3, and 4 I have provided the

| wheeled Gdl 30 preferably running on the

rails 31, as shown in Fig. 2. Beneath the
stop- oook_s 25 1 have provided the vats 32.

- The ore or other substance to be treated be-
ing crushed or ground is placed in the tanks

1, 2, 3,;and 4 through the openings 33, whiech

ere prowded with removable plugs 34 the
removable plugs 34 being attached to cross-
bars 35, normally held in position by the
SCrewW- rods29. The dissolving fluid is formed
in the tanks C, ¢/, C? and C3 as above de-
scribed, the cocks 14 remaining closed. So-
dium or potassium nitrate or a similar sub-

sulfuric or.similar acid is also mbrodueed
into the retort 16. Heat is then applied to

solving mixture. from the tanks C, C,
and 03 is then admitted to the tanks 1, 2 3,

and 4 by opening the cocks 14. Sodmm or
| potassium nitrate is placed in the retort, to-
gether with the necessary quantity of eulfurlc'
acid of the proper strength for the purpose

of generating nitric acid in the condenser
18, while at the same time, being heated by
Ibhe furnace 17, the vapors from the retort 16
| heat the connecmng-plpe 19 sufficiently to
raise the contents of the tanks 1, 2, 3, and 4

The bottom of the tanksl, 2, 3, and
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‘gtance is then placed in the retort 16, and -
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that any desired size of retort may be used, as

Fig. 1 of thedrawingsisnotdrawn to a scale.
Any suitable fluid may be used in the retort
16 and its vapors distilled in the condenser
18. Thus the apparatus is susceptible of
many uses in which it is not desired to em-
ploy nitrie or other acid within the tanks, in
which event water may be used as the heat-
irg medium in the retort 16, and the steam
will be condensed by the condenser 18, thus
affording a convenient source of supply for
the distilled water necessary in laboratory
work. The gases and vapors generated by
the application of heat to the retort 16 pass
through the pipe 19 to the condenser 18, heat-
ing the pipe 19, and thus supplying heat to
the substance contained in the tanks 1, 2, 3
and 4, The gases and vapor arising from
the ore as they rise to the tops of tanks 1, 2,
and 3 are gradually forced into and through
the pipes 5, 6, and 7 to the bottoms of the ad-
jacent tanks 2, 3, and 4, respectively. The
excess of gases and vapor formed in the tanks
1, 2, and J is therefore finally forced into the
tank 4 through the pipe7and is thence forced
upwardly through the pipe 8 to the bottom
of the tank C°. 'The metallic, acid, or other
values contained in the gases aud vapors thus
discharged through the pipe 8 are forced to
pass successively through the contents of the
tanks C3, C*, C', and C by means of the con-
necting-pipes 26. The function of the tanks
C, C', C*% and C®is therefore not only to re-
ceive and discharge the acidulated mixture
used in the dissolution of the substance being
treated, but also serves to condense and save
the metallic or other values contained in min-
eral or other substances which are known to
be sensitively volatile and which are lost
when thesubstance is dissolved in an open re-
ceptacle. When the operation of dissolution
is complete, the fluid matter in the tanks i,
2, 3, and 4 is discharged into the vats 32 by
opening the cocks 25. The remaining con-
tents of the tanks 1, 2, 3, and 4 are then
washed with water ddmltted from the tank B

.through the pipe 9 by opeuning the valves 11,

Any excessive pressure of gas from the tanks
1, 2, 3, and 4, C, C', C*, and C5, or the retort
16 is dccommodated by opening the valve 24
and permitting such excess to flow into the

- gasometer 20, thus preventing the waste of
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any of the gases or vapors generated during
the use of my apparatus. When the ore in
the tanks 1, 2, 3, and 4 has been completely
decomposed by the action of the acids and

. vapors to which it has been exposed, the in-

soluble remainder is washed out of the said
tanks by loosening the scerew-rods 29 and re-

moving the bar 28 and plug 27, thus per-
| mlttmg such contents to drop mto the car 20, |

My apparatus is susceptible of and adapt-
ed to agreat variety of uses.

W hen used as __

748,217 -

an evaporator, the substance to be evaporated
will be placed in tanks 1, 2, 3, and 4, the
valve 24 closed, and valves 22 and 23 opened.

The heated discharge from the retort 16, pass-

ing through the pipe 19 past the base of the

' pipe 21, tends to create suction, and thereby

form a partial vacuum in tanks C, C', C¢, and
C3, which for the purposes of this operation
are used as condensers. During the process
of evaporation the valves 11 d d' d* d° and
stop-coeks 14 and 25 are closed.

Having thus described my invention, what
I claim as new, and desire to have secured to

me by the grant of Letters Patent, is—

1. A device of the class named, consisting
of an acid-tank, a water-tank, an upper se-

, | ries of tanks connected with the acid-taunk

and the water-tank and to each other, a lower
series of tanks adapted to receive the sub-
stance to be treated, connected to the upper
series of tanks and to the water-tank and to
each other; a retort, means for heating the
retort, a plpe passing from the retort bhroucrh
the lowel series of tanks, and a condenser
into which the last-named pipe extends, snb-
stantially as and for the purposes speeiﬁ_ed.

2. A device of the class named, consisting
of an acid-tank, a water-tank, an upper se-
ries of tanks connected with the acid-tank
and the water-tank and to each other, alower
series of tanks adapted to receive tne sub-
stance to be treated, connected to the upper
series of tanks and to the water-tank and to
each other, a retort, means for heating the
retort, a pipe passingfrom theretortthrough
the lower series of tanks, a condenser into
which the last-named pipe extends, and a
gasometer connected with the pipe issuing
from the retort and with the upper series of
tanks, substantially as and for the purposes
speclﬁed

3. A device of the class named, musmbmw
of a lower series of tanks a,da,pted to receive
a substance 10 be evaporated, pipes connect-
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ing the lower series of tanks together, a re- -

tort, means for heating the retort, a pipe pass-
ing from the retort through the lower series
of tanks, an upper series of tanks, pipes con-
necting the upper series of tanks together, &

I10O

pipe connecting the upper series of tanks to

the lower series of tanks, a pipe connecting
the upper series of tanks to the pipe passing
from the retort, and a condenser into which

T15

the pipe passing from the retort extends, sub- -

stantially as and for the purposes specified.
~In testimony whereotf I have signed my

name to this specification in presence of two

subserlbmﬂ* witnesses.

OTIARLES H. RIDER.

Witnesses:
ALFRED A. KICKS,
M. G. IRION.
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