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To all whom it may concern:

Be it known that I, JAMES DICK GILMOUR,
chemist, asubject of the King of Great Britain
and Ireland, and aresident of the city of Glas-

5 gow, Scotland, have invented a new and use-
ful Improved Apparatus for the Electrolytic
Decomposition of Alkaline Salts, of which the
following is a specification.

This invention has reference to and com-

1o prises an improved apparatus for the elec-
trolytic decomposition of alkaline salts, prin-
cipally of the halogen series, in the manufac-
ture of caustic soda and caustic potash. The

apparatus operates by circulating.the mer-:

1§ cury between upper and lower vessels by the
intermittent pulsating action of a caustic-
liguor pump, electric-current supply being
provided, with means for permitting circula-
tion of mercury between the vessels and pre-

20 venting the chlorin compounds in the inner
vessel from . mixing with the caustic alkali
formed by reaction between the water and the
sodium amalgam in the outer vessel. By
these improvementsno mechanical movement

25 of any part of the apparatus or separate
pumping of mercury is required; there is no
necessity for special cooling arrangements,so-
dium is always present and prevents mercury
being attacked by the chlorin, and the space

30 occupied by the apparatus is reduced by
about one-half over the appliances hereto-
fore in use; and in order-that others skilled
in the art to which my invention relates may
understand how same may be carried into

35 practice I have hereunto appended a sheet
of explanatory drawings, in which— -

Figure 1 is an elevation showing in section
the apparatus. - Fig.-2 is a plan view of the
vessels of the apparatus, the covers being re-

40 moved, and Fig. 3 isa detached view showing
the arrangement . of tubes and check-valves
by which the mercury may flow between the
vessels. '

In carrying out my invention I make an up-

45 per inner vessel A and a lower outer vessel
I3 of such materials as will not be destroyed
by the action of caustic alkali, chlorin, or
other halogen, the outer vessel B being pref-
erably formed of wood oriron and the inner

5o vessel of wood or porcelain.

The inner vessel A is preferably somewhat
shorter than the outer vessel B, and fits closely
at the sides into the outer vessel B to within
one-eighth to a quarter of an inch from the
bottom of the same, so that water or other 53
liguid may be forced in at the one end at B’
and passed under the inner vessel A and flow
out at the other end B% Into each vessel a
layer of mercury a b is placed about an eighth
of an inch deep. These two layers ¢ b com- 60
municate with one another by means of two
sets of tubes o' a? one set placed toward the
back and’ the other toward the front. The
tubes a* preferably project about one-eighth
of ‘an inch at the one end above bottom of 65

‘vessel A, while the tubes o' similarly project

about one-sixteenth of an inch at the other
end up into the inner vessel A, The two
tubes pass down into hollow tubular projec-
tions b’ 0% closed at their lower ends but open 7o
at their upper ends, so as to be in communi-
cation with the other vessel'A, and thus forni

a seal.

The inner vessel A is fitted with carbon or
suitable electrodes C, coupled up by the wire 5 5
C' to the anode-terminal C?, which is con-
nected up to the positive pole of a4 dynamo or
equivalent source of electricity. A solution
of an alkali-metal chlorid is introduced into
the vessel A, and this vessel is closed by a 8o

‘cover C? and is fitted with a pipe C* for the

escape of the chlorin or gas generated toany
suitable colleeting apparatus.
'The outer vessel Bis coupled up by the ter-

‘minal D? to the negative pole of the dynamo 8;

or other source of electricity, and preferably
has a conductor consisting of an overhung
spindle D' and a series of connecting-bars
comprising an iron orlike grating D?®in com-
munication with the mereury b at bottom of go
the outer vessel B. The electri¢c current be-
ing turned on, chlorin is given off at the elec-
trodes C of the inner vessol A and carried off
by the pipe C*and sodinm amalgam is formed
with the layer of mercurya at the bottom of g3
the same. Water is now pumped into the

outer vessel by means of an ordinary plunger-
pump H through a pipe I leading to an over-
head distributing trough or cistern I'. From
this cistern the water would flow by pipesE to 100
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the vessels B at intermittent intervals. The
trough I’ is necessary only when there are
several vessels to be fed and is employed to
secure a uniform distribution of the water to
the several vessels, the trough emptying itself
between each pulsation. By the action of
the water-pressure the mercury is made to
flow into and recede from the inner vessel A
through the tubes 6% a? and ' o/, the flow of
mercury returning by gravity to the vessel B
between the pulsations of the pump, and a
continuous circulation of the mercury is thus
kept up between the two vessels B A. The
mercury flows into the vessel A from the ves-
sel B through both tubes ¢’ and «?, but re-
turns to the vessel B principally, if not
wholly, through the shorter tubes a’, it being
preferable to have the weak caustic liguor
meet the strong amalgam toward that end
of the vessel. The seals prevent the c¢hlorin
compounds in the inner vessel A mixing with
the caustic alkali formed between the water
and the sodium amalgam in the outer vessel
B. In place of sealsI may, as shown in Fig,
3, use check-valves I I, the one, F, being

. placed at the lower part of tube a’ and the

30

35

other, F', at top of tube o?, so that the mer-
cury shall flow up the tube a® by the pulsat-
ing action of pump and down the tube o' by
the action of gravity. Thewater is pumped
in through the pipe E to the outer vessel B
and passes under the inner vessel A, thor-
oughly serubbing - the mercury, and passing
out at the spout end B? it is circulated from
the tank J by the pipes J' and I by the pump
H until it reaches a convenient strength of
caustic alkali. Theoverflow of liquor takes
place by the pipe J? to the ordinary evapo-

"rators for further concentration, and fresh
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water is admitted by the pipe H* and regu-
lating-valve H? from the cistern H'.

The pulsating action of one pump H will
be sufficient for a number of cells, pipe con-
nections being taken from the cistern I’ to
these. The hydrogen gas generated in the
chamber B’ of vessel B escapes by the pipe G.

It will be seen that there is no mechanieal

~movement of any part of the apparatus, nor

is there any separate pumping of the mer-
cury, the mercury being circulated entirely
by the pulsation of the caustic-liquor pump.
The large quantity of liquor that can be cir-
culated prevents the necessity of special
cooling arrangements, and the tubes project-
ing into the inner vessel insure that sodinm
shall always be present and prevent the mer-
cury being attacked by the chlorin, and the
anode being nearly directly above the cath-
ode the space occupied is reduced by about
one-half,

I claim as my invention—

1. Apparatusfor the electrolytic decompo-
sition of alkali-metal salts, comprising upper
and lower vessels, mercury in the vessels,
means whereby the mercury may flow between
the vessels and means adapted to cause the
mercury to eirculate from vessel to vessel by

695,302

the variation in pressure of the causticliquor,

substantially as described. :

2. Apparatus for the electrolytic decompo-
sition of alkali-metal salts, comprising an in-
terior and exterior vessel, anodes in the in-
terior vessel and mercury in the bottom of
such vessel acting as cathode, mercury in the
exterior vessel and tubes connecting said two
vessels, and a pump adapted to force caustic
liquor -intermittently through the exterior
vessel, whereby the mercury is caused to cir-
culate from vessel to vessel, substantially as
and for the purpose described.

3. Apparatus for the electrolytic decompo-
sition of alkali-metal salts, comprising an in-
terior vessel, an exterior vessel in which it is
fitted, so as to leave a passage beneath the in-
terior vessel, mercury in each vessel and tubes
connecting the mercury, and inlet for caustic
liquor to the exterior vessel and an outlet
therefor and a pulsating pump to pump the
caustic liquor, whereby the mercury is caused
to circulate by the different pressure of caus-
tie liquor in the exterior vessel, substantially
as and for the purpose described.

4. For the electrolytic decomposition of al-
kali-metal salts, a caustic-liquor pump, in
combination with an interior vessel contain-
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ing an anode and a mereury cathode and an -

exterior vessel having mereuryin electric con-
tact with said mercury cathode, conduits for
the circulation of the mercury between the
vessels; said conduits having means to pre-
vent the chlorid compounds in the interior
vessel from mixing with the liquid in the ex-
terior vessel and means for circulating the
mercury by the flow from the caustis-liquor
pump, substantially as set forth.

5. Apparatus for the electrolytic decompo-
sition of alkali-metal salts, comprising a pul-
sating and circulating pump, interior and ex-
terior vessels containing mercury, piping from
the pump to the exterior vessel, conduits con-
necting the vessels which are fitted together
to permit the circulating liquor to flow from
one end of the exterior vessel down under the
bottom of the interior vessel, to scrub the
mercury in the exterior vessel and pass out
above the mercury at the opposite side of the
exterior vessel, an anode in the interior ves-
sel, said mercury acting as cathode, and

means to pass continuously electric current-

between the anode and ecathode, substan-
tially as set forth. :

6. Apparatus for the electrolytic decompo-
sition of alkali-metal salts, comprising a pul-
sating and circulating pump, interior and ex-
terior vessels, piping from the pump to the
exterior vessel, an anode in the interior ves-
sel eonnected to the positive pole and mer-
cury in both vessels, in contact with the neg-
ative pole of a source of electric-current sup-
ply, said mercury acting as the cathode, and
conduits adapted to permit the circulation of
the mercury between the interior and exte-
rior vessels upon the varying of pressure in
the exterior vessel, substantially as set forth.
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7. Apparatus for the electrolytic decompo-
sition of alkali-metal salts, comprising an ex-
terior vessel, a terminal therein surrounded
with mercury, an interior vessel, an anode
therein, said interior vessel fitting the exte-
rior one to leave a conduit beneath the inte-
rior vessel, mercury in the bottom of both ves-
sels, tubes connecting the bodies of mercury
and means for supplying caustic liqguor with
pulsation to the exterior vessel at one side,
and a delivery end of higher level than the

mercury, whereby on the pulsation of the
supply means the mercury is caused to cireu-
late between the two vessels, as and for the
purpose described. )
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.
. J. D. GILMOTJR.
Witnesses:
JOHN SIME,
WuM. McKENZIE.
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