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HENRY SPENCER BLACKMORE, OF MOUNT VERNON, NEW YORK.

PROCESS FOR THEE ELECTROLYSIS OF FLUID SALTS O COMPOUNDS.

No. 884,124, | Specification of Letters Patent. Patented April 7, 1808,
Application filed January 2, 1367. Serial Ho. 350,418,
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To all whom 1t may concern: | - !tusion of the heavy hquid of the digphragm

Be it known that I, HENRY SPENCER | into the electroiyte or independent bodies
BLACKMORE, a citizen of the United States, | of liguid or vice versa, whereby the density
residing at Mount Vernon, in the county et of the liquid diaphragm may be reduced or

'« Westchester and State of New York, have | it may be contaminated with the eleciro- gg
invented certain new and useful Improve- | lyte or its products, and in exposing the
ments in Processes for the Electrolysis of p hquid electrolyte and the independent body
Fluid Salts or Compounds, of which the fol- | or bodies of hquid & the action of an elsc-
lowing is a specification.- = | tric current through communicating. eiec-

i0 . My invention relates to a preeess Lot dis: | trodes, and automatically supplying and g5
sociating alkali salts or compounds 1nto  withdrawing thé:liquid electrolyte and in-
their acid and basic constituents or elements | dependent liquid bodies-with the absorbed
by electrolysis, and has for its object to pro- | or combined jons, by the action of the slec-
vide improved methods for effecting this re~ | tric current actuated by chanee in density

.5 sult in such a manner that the said elements | of the fluids employed and produced with~ »g
will not be contaminated by the salts being | out stopping tie operation.
dissociated, and so that the ions or other | = Thismvention is an 1mprovement on that
products may be withdrawn from tifne to | forming the subject matter of my Dritish
time without stopping the operation; to | Patent No. 24,630 of 1894, and includes new

20 provide methods whereby the liquid salts | and novel features over those claimed 1n the 75

" may be supplied or submitted to the elec-| aforesaid patent whereby the difficulties met
trolytic action, as desired, and, where solu- with 1n re&renéé‘to' the diffusion of the hquid
tions of salts in some menstruum ere em- | diaphragm and various liquids employed,

 ployed that the depleted or weakened solu- and the contamination of products are ob-

o5 tion may be withdrawn and resaturated: to | viated m a practical manner, and the con- g
decrease Tesistance, thus economizing the | tinuous operation rendered feasible, actuated
electrical energy exerted to dissociate the | automatically by the clectyic current em-
salts and convey the ions to their respective | ployed and the changes in densitv of the elec-
electrodes, and further to prevent the con- | trolyte and products produced during the

30 tamination of the products with the salt | operation. gk
being dissociated or electrolytic products The apparatus which I have employed to- -
thereof, by diffusion, by interposing be- | carry out this process is Hlustrated in the ac-
tween the electrolyte and products of elecs | companying drawings in which like charac-

trolysis & heavier liquid diaphragm provided | ters of reference desionate corresponding

o5 with a communicating elastic dialytic sep- | parts throughout, and in which _
tum to prevent the diffusion of the heavier Figure 1 1s a top plan view; ¥ig. 21s & lon-
liquid diaphragm into or through thé elec- situdinal vertical section on the lhines 2—u,
trolyte or pm(ilcts theréot. Fig. 1; Fig. 3 is a transverse verfical section

. Myinvention consists in employing a body | on the lines y—v, Fig. 1;and if1g. 4 is a trans-

10 or bodies of liquid electrolyte or solution of | verse vertical section on the lines z—z, Hig. 1. g3
qsalis to be dissociated and another inde- | The apparatus for producing caustic pot--
pendent body or bodies of lqud; in sepa- | ash (potassium hydroxid) from potassiun
rating the bodies of electrolvte from the n- chlorid, consists of a main or common tan

dependent hodies of liquid through the | A divided transversely by the partitions B,

45 agency of a liquid diaphragm of greater B’, into three compartments communicating i¢
density than either of the said bodies and by through the slotted openings b, ¢, ¢/, Ifig. 3,
the walls or partitions between the electro- | the space within the tank between the par-
lyte and the’independent bodies which ex- titions B, B’, being longitudinally divided
fend below the surface of the said heavier | into three compartments by the partitions

50 liquid diaphragm or conveyer of lons; in | ¢, (7, Fig. 4, and extending nearly to the bot- 105
providing the heavier liquid diaphragm at ) tom thercof, sufficient space being left be-
its point of communication with the lquid | neath the same for the communicating heavy
electrolyte and the” independent bodies of liquid diaphragm which separates the elec-
liquid with an elastic pervious dialytic sep- trolyte from the independent bodies of liquid

5 tum or other means for preventing the dif- | during the operation of the process. These 110

00
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continuous upwardly projecting

2

dividing partitions C, (¥, divide the tank into
three compartments,viz., anode compartment
D and the cathode compartments E, E'.
Over the anode compartment D and the
cathode compartments
domes I which consist preferably of sheet
lead and rest upon oblong and sectionally an-
gular frames or peripheral shoulders G se-
cured to the projections and to the sides of
the tank near the top and provided with a
' lange G’
thereon, the said domes being provid?ad at

- their ends with the handles H whereby the

19

same may be readily removed or replaced
from or over the various compartments
D—E, or E/, the bottom of the domes being
sealed by a fluid such as carbon tetrachiorid
located in the channel I within which it rests,

. thus rendering the compartments D—E, E,

20

N
Gt

30

substantially closed when the domes are in

position except as to their regular inlet or

outlet ducts. -
Liocated within the anode compartment D

-is the anode K which consists of & number of

strips of carbon fastened together with car-
bon connections in such manner as to form a
grid the space between each carbon strip of
which allows the gaseous products evolved
during the process of electrolysis to escape in
an upward direction. These carbon grids
are placed in the anode compartment D

- transversely and rest upon the electrical con-

40

ductor consisting of two longitudinal strips

k, k', resting upon the supports I, I/, Fig. 4,
which electrical conductor communicates at
one end with the electrical conductor XK,
Kig. 2. Within the cathode compartments
B, B, 1s located a grid M, M/, which consists
of strips of copper located longitudinally of

the compartment and communicating with

~ the electrical connections M”’, which copper

45

50
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grid constitutes the cathode during the proc-
ess of electrolysis. Communicating with the
cathode compartments are the outlet pipes
or ducts N, N, through which the hydrogen
or other gaseous products evolved in the
cathode compartment during the process of
electrolysis are discharged, while communi-

cating with the anode compartment is the:
outlet pipe or duct O through which chlorin

or other gaseous electro-negative preduct | _ _
electrolyte, resulting in the lowering of the

evolved In the anode compartment is dis-
charged. Communicating with the cathode
compartments K, 1Y) through the slotted
openings ¢, ¢’, 1s the supply and discharge
compartment P, Fig. 2, communicating with
which is the water inlet  controlled by the
Hoat valve r and the discharge valve S con-
trolied by the valve T actuated by the bal-
ance float U, the supply and discharge valves
bemg so regulated that as the liquid in the
lower part of the compartment P increases
1n density by reason of the formation of caus-

tic potash which accumulsates therein, the bal-

ance float Urises and opens the valve T, allow-

, I are placed the

834,124

ing the heavy caustic potash solution to pass
out through the discharge pipe S and through |

the conduit S'; at the same time the heavy
caustic potash solution is discharged from

the compartment P, the level of the liquid in
the compartment is lowered, which results
in the dropping of the float » which opens the

valve R and admits a supply of water, thus
automatically maintaining the level of the
fluid in the compartment, as the heavier
caustic potash solution is automatically with-
drawn. When the caustic potash solution
has been withdrawn to its normal level, the
balance float U will again have fallen, thus
reclosing the discharge valve T. By the ac-

| tuation of the.discharge and supply valves

T, r, the liquid is maintained in the cathode
compartments at a uniform level while the
caustic potash solution formed is automatic-
ally discharged therefrom as it forms?

The balance float valve U consists of a
metal air-tube provided with a cap and load-

70

15

a0

ed or weighted by introducing a substance,

such as shot or mercury, in such proportion
that when submerged in the liquid it will

float upon a caustic potash solution of calcu-

lated density and sink below the surrounding
fluid of less density while carrying the arm
which actuates the opening and closing of the

valve T. This float valve may be regulated

in such a manner as to be actuated by any
heavy fiuld of a predetermined density with
relation to 1it. | .

Communicating with the anode compart-

{ ment D through the slotted openings b is the

supply and discharge compartment W, Fig.
2, provided with the overflow pipe X com-
municating with the conduit X’, and the
electrolyte supply pipe Y controlled by the
valve Y’ actuated by the balance float valve
4, which float valve is so regulated that, as
the density of the solution of electrolyte, such
as potassium chlorid supplied to the anode
compartment from the compartment W
through the slotted openings b, becomes de-
pleted by electrolytic action, resulting in
the discharge of chlorin at the anode which
passes up through the liquid and off through
the discharge pipe or duct O, and the forma-
tion of caustic potash at the cathode by the
electrolytic separation of potassium from the

density of the electrolyte solution in the com-
partment W, the said balance float falls,
thereby opening the valve Y’, and allowing a
graduated portion of the electrolyte or potas-
stum chlorid solution to enter the compart-
ment W and thereby supply fresh electrolyte

for that removed by electrolytic dissociation..
As the fresh electrolyte solution enters the

90

00

160

105

110

120
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compartment W, thereby increasing its den-

sity, the graduated float valve naturally rises
and automatically shuts off the supply of
electrolyte solution as the density increases.

Simultaneously with the supply of the fresh.

1340
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sieetrolyte solution, the 'depleted or weak- | stimﬁ;é-“i;heandde and the electrodes M, M/,

ened slectrolyte solution is automatically dis- | will constitute the cathode. Klectrolytic
charged through the overflow pipe or duet X | action then at once starts and chlorin 18’
“and the conduit X’. By this means g solu- | liberated in the anode compartment, which,
~5 tion of electrolyte of uniform density is main- | passing up through the electrolyte accumu- 74
“tained in the anode compartment with the | lates above the liquid between it and the
- simultaneous discharge of the depleted ele¢- | dome F over the anode compartment and
“trolyte solution autgmatically with the proc- | passes out through the discharge pipe O
~ess of electrolytic dissociation. = | through which 1t i1s conveyed to a gasometer
10 In carrying out my invention for the pro- | or bleach chamber. At the same time the 75
“duction of caustic potash and chlarin from | potassium ion passes through the heavy
- potassium chlerid, T proceed as follows: I | caustic potash diaphragm to the cathodes
first make a solution of caustic potash-ap- | M, M’, where it forms causticpotash with the
“proximately 48° B., and place the same 1n | liberation of hydrogen gas, which hydrogen
15 the lower part of the tank ‘A, as shown in | gas passes up through the liquid and ac- go-
‘Fig. 4, until it shall have reached 2 point just | cumulates between it and the demes I over
‘below the level of the slotted inlets of the | the cathode compartments, passing out
-anode and cathode compartments b, ¢, ¢. | through the discharge pipes N, N’, to a gas-
- Upon this solution of caustic potash I place | ometer (not shown). -
90" & film of powdered cannel coal or carbonized | = As the process of electrolysis proceeds the g5
~ gilicon or silicon carbid the gravity of which | caustic potash produced in the cathode com-
“has been reduced by heating with carbona- | partments naturally increases the density of
ceous material. This heavy caustic potash | the liquid therein while the continuous de-
~ solution in the bottom of the tank A forms a | composition or depletion of the potassium
o5 liquid diaphragm and seal between the anode | chlorid 4n the anode ‘compartment reduces go
~and cathode compartments by reason of the }its density. Asthis process proceeds and the
partitions C, (U, terminating below the sur- | electrolyte solution in the anode compart- .
face thereof. A solution of potassium chlo- | ment becomes depleted, the balance valved
- 1id of about 24° B., is then supplied to the | float Z in compartment W, Fig. 2, drops or
30 anode compartment and a solution of caustic | falls by reason of the decreasing density of 95
- potash of like density supplied to the cathode | the fluid therein and by so doing-automat-
compartment until the two solutions shall | ically opens the valve Y’ and allows a por-.
‘stand in the various compartments at a uni- | tion of solution of potassium chlorid to enter
~ form level resting upon the lower heavy solu- | the compartment W through the supply pipe
35 tion of caustic potash which acts as a liquid | Y from the reservoir with which 1t com- 100
~diaphragm during electrolytic action. municates until the density has become so
~ The fine dust of powdered cannel coal or | increased that the float valve again rises and
- carbonized silicon is so prepared that it will | shuts off the supply of potassium chlorid
“sink in the lighter solutions in the various | solution. Simultaneously with the supply
40 compartments and remain resting upon the | of fresh electrolyte solution the lighter de- 105
heavy caustic potash solution or diaphragm. | pleted remaining electrolyte is discharged
‘This film of substance resting upon the | through overflow pipe X and the conduit
 heavy liquid caustic potash diaphragm forms | X’ to a reservoir where it can be recharged
‘g sort of skin or elastic medium whereby the | with more potassium chlorid for the further
45 diffusion of the separate liquids into each | continuance of the process. Simultaneously 110
~ other is prevented or largely obviated. This | with the supply of fresh electrolyte for the |
thin skin or film of dialytic substance merely | depleted solution in the anode compartment,
constitutes a means whereby the osmosis | is the discharge of the caustic potash solu-
~ of the various liquids is.prevented or largely | tion formed in the cathode compartment and
50 obviated whereby their density is substan- | supply thereto of fresh water as the heavier 115
~ tially uniformly maintained. This dialytic | solution of caustic is discharged. This 1s
film is more or less elastic in its character so | controlled and regulated in the compart-
“that any disturbance of the fluids by agita- | ment P communicating with the cathode
~tion largely prevents them from mixing | compartments through the slotted openings
‘55 with .each other. - | ¢, ¢, by the balance float valve U controlling 120
 When the various fluids have been intro- | the valve T. A% the caustic potash solution
duced into the apparatus as aforesaid, the | accumulates in the cathode compartment
electrolyte supply pipe Y is put in com- | it passes out into the communicating eom-
- ‘munication with the tank containing a supply | partment P, and being of increasing density
60 of electrolyte of uniform density while the | it raises the float valve U, thereby opening 125
supply pipe Q is put in communication with | the valve T .and allowing the heavy caustic
a water supply. A current of electricity is | potash solutivn to be discharged through
then passed through the apparatus, through | the pipe S and. conduit 3. As the elec-
the electric connections M’ and X', in such | trically produced caustic potash solution 1s
65 a manner that the electrode X will con- | thus discharged the-level of the liquid 1n the 130
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cathode compartment P is simultaneously

" lowered and with such lowering the float r

10

15

20

therein.

falls and opens the valve R thus admitting:

a portion of water in voluie equal to that of
the caustic potash solution discharged, there-

by.maintaining an automatic discharge of

the caustic potash solution as electrically

produced and an automatic supply of water

therefor to maintain the level of the liquid

The openings between the cathode com-
partment and the supply and discharge com-
partment P, and the anode compartment and

-the supply and discharge compartment W,

are all slotted or of elongated form so that
the liquids can be supplied to and discharged
from the wvarious compartments with as
little disturbance as possible to the liquids

within the said compartments, thereby facili- -

tating the supply and discharge of fluids
without disturbing to any appreciable extent

~ the heavy caustic potash solution which acts

29

30

30

as a diaphragm in the lower part of the ap-
paratus. It can be therefore seen from the
foregoing description, that my process con-
sists in forming caustic potash and chlorin
from potassium chlorid solutions and sup-

plying and discharging. the electrolyte and

the products produced, automatically with

and by the amount of electric current sup--

plied, actuated by the varying densities of
the electrolyte and products of electrolytic

“issociation, through the medium of grad-

uated mechanical devices so located and
adjusted that the varying densities of the
fluids, supply and discharge, the electrolyte

“thereto and the products of dissociation

40

therefrom, automatically with the electro-
lytic actlon. . o
It should be noted that the septum or

~ septi employed for the purpose of preventing

the diffusion of the electrolyte, independent

~body or bodies of liquid, or heavy hlquid
diaphragm from diffusing into each other,

whereby the products might become con-
taminated, or the gravity of the various
liquids so reduced or altered that the process
could not be successfully carried on without

“producing contaminated products, consists

of a thin film of elastic substance located be-

tween the liquids in such a manner that an

CA
Cn

¢0

69

outside disturbance of the fluids would not |
- cause the diffusion of the various liquids mto -
This sep- |

tum or septi, which may be located between-

each other to an injurious degree.

the heavy liquid diaphragm and the hqud
in the cathode compartment, the heavy

liquid diaphragm and the liquid in the anode

compartment, or both as the case may be, or
may consist.only of a few interpoised parti-
cles of a substance which will interrupt,
neutralize, or destroy any vibratory or un-

‘dulating motion communicated to the fiuids;

and the-septum or septi as.employed 1s in
no sense to be considered as & separate and

884,124

distinet diaphragm from the heavy liquid
diaphragm as employed in the process, but
simply as a means for preventing or mini-

mizing the diffusion of the various hquids

into each other. | _
The septum or septl may also consist of a

series of strips, rings, or spirals, without

departing from the spirit of my invention; so

arranged as to have an intervening space or

channel communicating with the liquids of
various densities between the .separate or
interposed strips, rings, or spirals in such 2

‘manner that the surface of the heavy liquid
in communication with the highter liquids 13

so proportionally reduced that any move-
ment of the lighter liquids will not agitate

the heavier separating liquid diaphragm to

any injurious -degree, and which septum or

70

75

80 .

septi while allowing fluid communication be--

tween the liquids of different density, acts

88

as a medium to interrupt, neutralize or

destroy any vibratory, undulating or other

movement between the fluids whereby the

density of either might be altered or inju-
riously changed. . -
 The material which I prefer to employ as

00

septum or septi, between the fluids of vary-

ing density, for prevention of agitation, cir-
culation, or diffusion thereof, is pulverulent
carbon, or carbon containing substance such
as lignite, cannel coal, or other bituminous

variety or anthracite, or other coal (prefer-

ably anthracite or the grade of bituminous
known as cannel coal) for the reason that it

is practically inert to the electrolyte or elec-

other fluids or substances present, a non-
conductor of electricity, and is naturally of
such selective density, as to remain nor-
mally interpoised between the fluids of lesser
and greater density. - Instead of coal I can
employ inert carbids, animal or bone char-
coal, or other carbon contaiming substance,
the carbon of which may be either chem-
ically or physically combined, or both, which
may be available for use under the existing
conditions or character of the substance em-
ployed, or formed during the operation of
the process. The apparatus and. process
therefore includes as an important and dis-
tinguishing feature a fluid or liquid dia-
phragm consisting of an ion conveying fluid
provided with a means such as a normally
interpoised pervious septum or sepil GoD-
taining solid, semi-solid, or inert substance
preferably of pulverulent or elastic nature,
suspended, interposed,-pr interpoised, be-

‘ . : L »
‘tween the fluids of varying density to pre-
‘vent circulatory diffusion, or osmosis, dur:g

the process of electrolysis. The movable or
elastic nature of the septum or septi, when

solids are employed, may be designated asa.
fluid solid, or anti-osmosic or anti-diffusion

fluid;-for the reason that the inert particles
may move or flow on or about each other

_ 100
trolytic products, or by-products thereof, or

105

110

115

120

130




884,124

within the anti-osmosic or anti-diffusion
zone, without msterial interference, while

absorbing, dispersing, or neutralizing the cir-

- gqulatory energy of the electrolyte or other

3

10

13

20

29

30

45

60
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fluid present, whereby diffusion of the com-
patible, or mixable fluids or liquids present,
such as the liquefied salts employed as elec-
troiyte or products produced, of solvent

menstruum 1 which liquefied, either em-

ployed as electrolyte or obtained as product

produced, with the mixable separating flzid

or hiquid diaphragm is largely prevented,
thus admitting of the ready employment of
mixable hquids or fluids of varying density
without increasing or decreasing the density
of elther by diffusion or contamination of the

product during the operation of the process.”

The term ‘“‘liquid’’ used in this specifica-
tion and claims, with relation to the charac-
ter of the materiais emploved, is inténded to
include any fluid form of the substance
which may exist normally, under ordinary

cireumstances or conditions, as fluid, or |

which 1s or has been liquefied by pressure,
reirigeration, solution i sclvent menstruum,
heat or otherwise, which may be adaptable
or emiployed for the purpose set yorth.
Having thus deserithed my invention, what
I claim as new and desire to secure, by Let-
ters Patent 1s:— “ . -
1. The process for electrolysis of fluid salts
or compounds, which consists in providing a

body of electrolyte and an independent-hody |

of fluid, separating said fluids from each
other by a fluid of greater density, capable of

‘acting as a conveyer of ions, and a communi-
cating or intervening septum or septi for pre-
venting the diffusion of the fluids into each
other, and passing a current of electricity

irom and to suitable electrodes, communi-
cating with the electrolyte and the independ-
ent body of fluid, through portions of the
electrolyte, the mdependent body of fluid,

~and the separating Huid of greater density

and its intervening anti-diffusion septum or
Sepil. |

2. The process for electrolysis of fluid salts
or compounds, which consists in providing a
body of electrolyte and an independent body

of fimd, separating said fluids from each |

other by a nuxable fluid of greater density,

capable of acting as a conveyer of ions, and a
communicating or intervening septum or
sept: for preventing the diffusion of the fluids
into each other, and passing a current of elec-
tricity from and to suitable electrodes, com-
municating with the electrolyte and the in-
dependent body of fluid, through portions of

the electrolyte, tlie independent body of .

fluid, and the separating mixable fluid of
ereater density and its intervening anti-dif-
fusion septum or septi. -

3. The process for electrolysis of fluid
salts or compounds, which consists in pro-
viding a plurality of bodies of electrolyte and

k

]

I

independent hodies of fluid, separating the

- bodies of fluid from each other by a bﬂgy or
bodies of fluid of greater density capable of

acting as & conveyer of 1ons, and a com-~ -

| municating. or infervening septum or sephi .
for preventing the diffusion of the fluids into
i €ach ‘other, and passing a current of elec~
tricity from and to suitable electrodes, com=
d the in-

ortions
of the electrolyte, the independent body or
bodies “of fluid, and the separating fluid of
greater density and its intervening amii-

municating with the electrolyte a:
dependent bodies of fluid, throug

d1

usion-septum or septi.

4. The process' for electrolysis of fluid |

salts or compounds, which consists in pro-
viding a plurality of bodies of electrolyte and

70

TS

80

idependent bodies of fluid, separating the
bodies of fluid from each other by a body or

bodies of mixable fluid of greater density,
capable of acting as a conveyer of.ions; asnd &

communicating or intervening septum or
septi for preventing the diffusion of the
fluids mto each other, and passing a current
of electricity from and to suitable electrodes,
communicating with the electrolyte, and the

89

90

independent bodies of fluid, through portions
of the electrolyte, the independent body or

-bodies of fluid, and the separating mixable

fluid of greater density and its intervening
anti-diffusion septum or septi. _

5. The process for electrolysis of fluid
salts cr compounds, which consists in pro-
viding a body of electrolyte and an inde-

pendent body of fluid, separating said fluids

from each other by a fluid of greater-density,
capable of acting as a conveyer of ions, and
a communicatin% of intervening permeable
septum or septi Tor preventing the diffusion

of the fluids into each other, and passing a.

current of electricity from and to suitable
electrodes, communicating with the elec-
trolyte and the independent body of fluid,
through portions of the electrolyte, the in-
dependent body of fluid, and the separating
fluid of greater density and its intervening
anti-diffusion septum or septi.

6. The
salts or compounds, which consists in pro-
viding a body of electrolyte and an inde-
pendent body of fluid, separating said fluids

from each other by a mixable flmd of greater

density, capable of acting as a conveyer of
1ons, and a communicating or intervening

- permeable septum or septi for preventing the -
diitusion of the fluids into each other, and
passing a current of electricity from and to

suttanle electrodes, communicating with the
electrolyte and the independent body of
fluid, through portions of the electrolyte, the
mdependent body of fluid, and the separat-
ing mixable fluid of greater density and its
intervening anti-diffusion septum or septi.

process for électrolysis of fluid

100

105 -

110

115
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7. The process for electrolysis of fluid.

| salts or compounds, which consists in pro-

130
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viding a luré,lity of bodies of electrolyte and

independent bodies of fluid, separating the
bodies of fluid from each other by a body or

bodies of fluid of greater density, capable of
acting as a conveyer of ions, and a com-

niunicating or intervening permeable septum .

or septi for preventing the diffusion of the

~ fluids into each other and passing a current

of electricity from and to suitable electrodes,
communicating with the electrolyte and the
independent bodies of fluid, through portions

of the electrolyte, the independent body of

- fluid, and the separating fluid of greater den-

15

sity and its intervening anti-diffusion septum

or septl. o _
8. The procéss for electrolysis of fluid

‘salts or compounds, which consists i pro-

viding a plurality of bodies of electrolyte and

20

25

30

10

independent bodies of fluid, separating the
bodies of fluid from each other by a body.or
bodies of mixable fluid of greater density,
capable of acting as & conveyer of lons, and a
communicating  or intervening permeable
septum or septi for preventing the diffusion

of the fluids into each other and passing a
current of electricity from and to sutable |

electrodes, communicating with the elec-
trolyte and the independent bodies of fluid,
through portions of the electrolyte, the in-
dependent body of fluid and the separating
fluid of greater density and its intervening
anti-diffusion septum or septi. .

9. The process for electrolysis of fluid salts
or compounds, which consists in providing a

5 body of electrolyte and an independent body

of fluid, separating said fluids from each
other by a fluid of greater density, capable of
acting as a conveyer of ious, and a communi-
cating or intervening elastic septum or septi
for preventing the diffusion of the fluids mto
each other, and passing a current of electric-
ity from and to suitable electrodes, commu-
nicating with the electrolyte and the mde-
pendent body of fluid, through portions of
the electrolyte, the indépendent body of fluid,

~and the separating fluid of greater density

o
o

GO

‘and its intervening anti-diffusion septum or

septl. -

- 10. The process for electrolysis of fiuid
salts or compounds, which consists 1n pro-
viding a body of electrolyte and an independ-
ent body of fluid, separating said fluids from
each other by a mixable fluid of greater den-
sity, capable of acting as a conveyer of 10mns,

and a communicating or mtervening elastic’

septum or septi for preventing the diffusion
of the fluids into each other, and passing a

“current of electricity from and to suitable

electrodes, communicating with the electro-

Iyte and the independent body of fluid

- through portions of the electrolyte, the In-

dependent body of fluid and the separating
mixable fluid of greater density and its inter-

.- vening anti-diffusion septum or septi.

65

11. The process for electrolysis of fluid

884,124

| salts or compounds, which consists In pro-

viding a plurality of bodies of electrolyte and
independent bodies of fluid, separating the °

bodies of fluid from each other by a body or

bodies of fluid of greater density, capable of
acting as a conveyer of ions, and a communi-

cating or intervening elastic septum or septi
for preventing the diffusion of the fluids mto
each other and passing a current of electric-

ity from and to suitable electrodes, commu-

70

79

nicating with the electrolyte and the mde-

pendent bodies of fluid, through portions ot

the electrolyte, the independent body of fluid,

and the separating fluid of greater density
and its intervening anti-diffuston septum or
septi. ' o ‘

12.
salts or compounds, which consists in pro-

The process for electml}%sis of fluid

80

viding a plurality of bodies of electrolyte and

independent bodies of fluid, separating the

bodies of fluid from each other by a body or
bodies of mixable fluid of greater density,

89

capable of acting as-a conveyer of ions; and a

communicatingiorintervéning elastic septum .

or septi for preventing the diffusion of the

fluids into each other, and nessing a current
of electricity from and to suitable electro::es,

90

communicating with the electrolyte and the -
independent bodies of fluid, through portions

of the electrolyte, the independent body of
fluid, and the separating fluid of greater den-
sity and itsintervening anti-diffusion, septum
or septi. |

13. The “process for electrolysis of fluid

salts or compounds, which consists i pro-
viding & body of electrolyte and an independ-

95

100

ent body of fluid, separating said fluids

from each other by a fluid of greater density,
capable of acting as a conveyer of ions, and 2
communication or intervening carbonaceous

septum or septi for preventing the diffusion

of the fluids into each other; and passing a

- current of electricity from and to suitable

electrodes, communicating. with the  elec-
trolyte and the independent body of fluid,
through portions of the electrolyte, the inde-
pendent body of fluid, and the separating

fluid of greater density and- its intervening

anti-diffusion septum or septi. -
14. The process for electrolysis of- fluid

salts or compounds, which consists i provid-

ing a body of electrolyte and an independent

body of fluid, separating said fluids from each -

other by a ixable fluid of greater density,

capable of acting as a conveyer of lons, and a

communicating of intervening carbonaceous

septum or septi for preventing the diffusion

of the fluids into each other, and passing a

current of electricity from and to suitable

electr()?{es, communicating with the elec-
trolyA€ and the imdependent body of fluid,
through portions of the electrolyte, the mde-

pendent body of fluid and the separating

mixable fluid of greater density and 1ts inter-
vening anti-diffusion septum or septh-

105

110

115

120

130
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'15. The process for electrolysis of fluid
salts or compounds, which consists In provid-

ing a plurality of bodies of electrolyte and |
independent bodies of fluid, separating the

bodies of fluid from each other by a body or
bodies of fluid of greater density, capable of

cating or intervening carbonaceous septum

or septi for preventing the diffusion of the |

fluids mto each other, and passing a currvent
of electricity from and teo suitable electrodes,
communlcating with the electrolyte and the.

independent-bodies of fiuid, through portions |

o

-

greater density and -its
diffusion septum or septi. _
19. The process for electrolysis- of Huid

intervening anti-

bodies of fluid from each other by a body or
bodies of fluid of greater density, capable of
acting as a conveyer of lons, and a communi-
cating or intervening - carbon contaming
septum or septi for preventing the diffusion
of the fluids into each other, and passing a

of the electrolyte, the independent body of
fluid, and the separating fluid of greater den-

sity and its infervening anti-diffusion septum .

or septi.

-~ 16. The process for electrolysis of fluid
salts or compounds, which consists in pro-

viding & plurality of bodies of electrolyte and

-~ independent bodies of fluid, separating the

bodies of fluid from each other by a body or
bodies of mixable fluid of greater density,
capable of acting as a conveyer of ions, and a
cominunicating or intervening carbonaceous
septum or septi for preventing the diffusion

- of the fluids into each other, and passing a

30

39

current of electricity from and to suitable
electrodes, communicating with the electro-
ilyte and the mdependent bodies of fluid,
through portions of the electrolyte, the inde-

pendent body of fluid; and the separating
mixable fluid of greater density and its inter

!

vening anti-diffusion septum or septi. - .

. 17. The process for electrolysis of fuid

- salts or compounds, which consists in provid-

- body ‘of fluid, separating said fluids from |

40

5{}

60

ing a body of electrolyte and an independent

each other by a fluid of greater density,
capable of acting as a conveyer of ions, and a
communicating of intervening carbon con-
taining septum or septi for preventing the

diffusion of the filuids into each other, and |

passimmg a current of electricitv from and to
suitable electrodes communicating with the
electrolyte and the independent ‘body of
fluid, through portions of the electrolyte, the
mdependent body of fluid, and the separating

fluid of greater density and its intervening

anti-diffusion septum or septi.

18. The process for electrolysis of fluid
salts or compounds, which consists in pro-
viding & body of electrolyte and an inde-
pendent body of fluid, separating said fluids-

5 from each other by a mixable fluid of greater

density, capable of acting as a conveyer of
1ons, and - a communicating or intervening
carbon containing septum or septi for pre-
venting. the diffusion of the fluids into each

from and to suitable electrodes, commumni-.

~ cating with the electrolyte and the inde-

65 fiuid, and the separsting mixable fluid of | electrolyte and the independent body of

pendent body of fluid, through portions of

the electrolyte, the independent body of

electrodes, communicating with the elec-
trolyte and the independent bodies of fiuid,
through portions of the electrolyte, the inde-
pendent body or bodies of fluid, and the

current of electricity from and to suitable

salts or compounds, which consists i pro-
' viding a plurality of bodies of electrolyte and
i-independent bodies of fluid, separating the
acting as a conveyer of ions, and & communi- |

70

75 .

.80

separating fluid of greater density and its

intervening anti-diffusion septum or septi.
20. The process for electrolysis of fluid

85

salts or compounds, which consists in pro-

viding a plurality of bodies of electrolyte and

independent bodies of fiuid, separating the

bodies of fluid from each other by a body or

bodies of mixable fluid of greater density,

capable of acting as a conveyer of ons, and a

communicating or intervemng carbon con-
taining septum- or sept1 for preventing the

90

diffusion of the fluids into each other, and

passing a current of electricity irom and to
suifable electrodes, communicating with the

‘electrolyte and the independent bodies of

independent body or bodies of fluid, and the
separating mixable fiuid of greater density

and 1ts intervening anti-diffusion septum or
septl. |
21. The process for electrolysis of fiuid

salts or compounds, which consists in pro-
100

viding a body of electrolyte and an inde-
-pendent body of fluid, separating said fluids
from each other by a fluid of greater density,
capable of acting as a conveyer of ions, and a
communicating or Intervening septum or
septi of pervious carbon for preventing the
diffusion of the fluids into each other, and

suitable electrodes, communicating with the
electrolyte and the independent body of
fluid, through portions of the electrolyte,

‘the independent body of fluid and the

separating fluid of greater density and. its
Intervening anti-diffusion septum or septi.
22. 'The process for electrolysis of fluid
salts or compounds, which consists in provid-
g 8 body of electrolyte and an independent
body of fluid, separating said fluids from each

95

fluid, through poriions of the electrolyte, the -

100

110

. passing a current of eleetricity from and to

115

120

other by a mixable fluid of greater density,

a communicating or intervening septum or
septl of pervious carbon for preventing the
_diffusion of the fluids 1into esth other, and
passing & current of electricity from:and to

suitable electrodes, cemmunicating with the

1 each | capable of acting as a conveyer of ions, and
other, and passing a current of electmclty |

125
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fiuid, through portions of the electrolyte, the
independent body of fluid, and the separat-
ing mixable fluid of greater density and its
intervening anti-diffusion septum or septi.

- 23. The process for electrolysis of fluid
salts or compounds, which consists in provid-
ing a plurality of bodies of electroiyte and in-

dependent bodies of fluid, seﬂarating the

bodies of fluid from each other by a body or
bodies of fluid of greater density, capable of
acting as a conveyer of ions, and a communi-

cating of Intervening septum or septi of per-

~vious carbon for preventing the diffusion of

15

20

28

30

35

40

a0

oY
(b |

60

60

the fluids into each other, and passing a cur-
rent of.electricity from and to-suitable elec-
trodes, communicating with the electrolyte
and the imdependent bodies of fluid, through
portions.of the electrolyte, the-independent
body of fluid, and the separating fluid of
greater density and its intervening anti-diffu-
sion septuin or septi.

24. The process for electrolysis of fluid
salts or compounds, which consists in provid-
ing & plurality of bodies of electrolyte and in-
dependent bodies of fluid, separating the
bodies of fluid from each other by a body or

~bodies of mixable fluid of greater density,

capable of acting as a conveyer of ions, and a
communicating of Intervening septum or
septl of pe
diffusion of the fluids into each other, and
passing a current of electricity from and to
suitable electrodes, communiecating with the
electrolyte and the independent bodies of
fluid, through portions of the electrolyte, the
ndependent bodies of fluid, and the separat-
mg mixable fluid of greater density and its

mtervening anti-diffusion septum or septi.

25."The process for electrolysis of fluid

salts or compounds, which consists in pProvid-

g a body of electrolyte and an independent
body of fluid, separating said fluids from each
other by a fluid of greater density, capable of
acting as a conveyer of ions, and a communi-
cating or intervening pervious septum or
septi containing coal for preventing the diffu-
sion of the fluids into each other, and passing

a current of electricity from and to suitable

electrodes, communicating with the elec-
trolyte and the independent body of fluid,
through portions of the electrolyte, the inde-
pendent body of fluid, and the separating
uid” of greater density and its intervening
anti-diffusion septum or septi.

26. The process for electrolysis of fluid

sadts or compounds, which consists in provid-
‘g a body of electrolyte and an independent
body of fluid, separating said fiuids from each

wll

other by a mixable fluid of greater density,
‘apable of acting as a conveyer of ions, and a
cominunicating or intervening pervious sep-

tum or septi containing coal for preventing

the diffusion of the fluids into each other, and
passimg a current of electricity from and to
suitable electrodes, communicating with the

pervious carbon for preventing the

884,194

electrolyte and the independent body of |

fluid, through portions of the electrolyte, the

‘independent body of fluid, and the separat-

ing mixable fluid of greater density and its
mtervening anti-diffusion septum or septi.
27. The process of electrolysis of fluid
salts or compounds, which consists in provid-
ing a plurality of bodies of electrolyte and in-
dependent bodies of fluid, separating

bodies of fluid from each other by a body or

bodies of fluid, of greater density, capable of

acting as a conveyer of ions, and a communi-

7

the

cating or Intervening pervious septum. or

septi containing coal for }])ﬂreventing the diffu-
sion of the fluids into each other, and passing
a current of electricity from and to suitable

electrodes, communicating with the elec-

trolyte and the inde%endent bodies of fluid,
through portions of the electrolyte, the inde-
pendent body or bodies of fluid, and the sepa-

rating fluid of greater density and its inter-

vening anti-diffusion septum or septi. -

28. The process for electrolysis of fluid
salts or compounds, which consists in provid-
ing a plurality of bodies of electrolyte and
independent bodies of fluid, separating the
bodies of fluid from each other lg)y-a, body or
bodies of mixable fluid of greater density,

30

85

capable of acting as a conveyer of ions, and

a communicating or intervening pervious
septum or septi containing coal for prevent-

ing the diffusion of the fluids into each other,
and passing a current of electricity from and
to’suitable electrodes, communicating with
the electrolyte and the independent bodies
of fluid, through portions of the electrolyte,
the mdependent body or bodies of fluid, and

9o

100

the separating mixable fluid of greater den-

sity and 1ts intervening anti-diffusion septum

or septi. .

29. The process for electrolysis of fluid
salts or compouhds, which consists in pro-
viding a body of electrolyte and an independ-
ent body of fluid, separating said fluids from
each other by a fluid of greater density, ca-
pable of acting as a conveyer of ions, and a
communicating or intervening septum or
septl containing cannel coal for preventing
the diffusion of the fluids into each other, and
passing a current of electricity from and to
suttable electrodes, communicating with the
electrolyte and theindependent body of fluid,
through portions of the electrolyte, the in-
dependent body of fluid, and the separating

fluid of greater density and its mtervening

anti-diflusion septum or septi.

30. The process for electrolysis of fluid
salts or compounds, which consists in pro-
viding a’body of electrolyte and an independ-
ent body of fluid, separating said fluids from
each other by a mixable fluid of greater den-
sity, capable of acting as a conveyer of ions,
and a communicating or intervening septum
or septl containing cannel coal for preventing
the diffusion of the fluids into each other,

105

110
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and passing

to. suitable electrodes, communicating with

the electrolyte and the independent body of "

fluid, through portions of the electrolyte, the
independent bod of fluid, and the°separat-
ing mixable fluid of greater density and 1ts

intervening anti-diffusion septum or septl.

- 31. The process for ciectrolysis of fluid
salts or compounds, which consists in pro-

viding a plurality of bodies of electrolyte and
independent bodies of fluid, se arating
hodies of fluid from each other by a body or
bodies of fluid of greater density, capable of
acting as a conveyer of ions, )
cating or intervening septum or septl con-
taining cannel coal for preventing the diffu-

sion of the fluids into each other, and passing

~a current of electricity from and to suitable

20

29

bodies of fluid from each

30

electrodes, communicating with the electro-
lyte and the independent bodies of fluid,
through portions of the electrolyte, the inde-
pendent body or bodies of fluid, and the
separating fluid of greater density and 1ts
intervening anti-diffusion septum or septl.
39. The process for electrolysis of fluid
salts or compounds, which consists m pro-
viding a plurality of bodies of electrolyte and
independent bodies

hodies of mixable fluid of greater density, ca-
pable of acting as a conveyer of ions, and a

- communicating or intervening septum Or

39

 electrolyte and the

40

septi containing cannel coal for preventing

‘the diffusion of the fluids Into each other, and
current of electricity from and to

passing a _
suitable electrodes, communicating with the
independent body or
bodies of fluid, through portions of the elec-
trolyte, the independent body or bodies of
fluid, and the separating mixable fluid of
sreater density and its intervening anti-dif-
fusion septum or septi. ..

33. The process for electrolysis of -

|

uid

. salts or compounds, which consists in pro-

45

o0

viding a body of electrolyte and an independ-
ent body of fluid, separating said fluids from
each other by a fluid of
pable of acting as-a conveyer of ioms, and a
communicating or intervening septum 0T
septi containing an electrically non-conduct-
e substance for preventing the diffusion of
the fluids mto eacE

rent of electricity from and to suitable elec-

~ trodes, communicating with the electrolyte

5

and the independent body of

fluid, through

| Eortions of the electrolyte, the independent

6J

85

of fluid, separating said

separating

ody of fluid, and the ' d
intervening anti-dif-

reater density and 1its
usion septum or septi. '
34. The processtor electrolysisof fluid salts
or compounds, which consists in providing a
body of electrolyte and an independent body
fluids from each
other by a mixable fluid

5 current of electricity from and |

the

and a communi-

of -fluid, separating the.
other by a body or

oreater density, ca-

other, and passing a cur-

fAuid of

_ of greater density,
{;-:apab'le Of_ a;ctmg as . & _(},@ﬂV@Y&T of 1018, ﬂ:Ild Q.

}

preventing the

‘the electrolyte, the indepenc

of fiuid from each

other by a fluid of oreater density,

‘communicating or intervening septum or
electrically non-conduct-

septi containing an

‘ve substance for preventing the diffusion of -

the fluids.into each other, and passing a cur-
rent of electricity from and to suitable elec-

trodes, communicating with the electrolyte
and the independent body of fluid, through
portions of the electrolyte, the independent
body of fluid, and the separating mixable
fluid of greater density and its intervening
anti-diffusion septum or septi.

35. The process for electrolysis of fluid salts

or compounds, which consists in providin% )
-

‘plurality of bodies of electrolyte and 1n

pendent bodies of fluid, separating the bodies

of fluid from each other by a body or bodies

of fluid of greater density, capable of acting

as a conveyer of ions, and a communicating
or septl containing an

or intervening septum
electrically non-conductive substance for

sach other;, and

passing a current of elec-
tricity from and

to suitable electrodes, com-

diffusion of the fluids into

70

15

&)

85

municating with the electrolyte and the inde-

pendent bodies of fluid, throu h portions of
bodies of fluid, and the separating fluid of
reater density and 1ts intervening anti-dii-
usion septum or septi. .

36. The process for electrolysis of fluid salts
or compounds, which consists in providing a
plurality of bodies of electrolyte and inde-
pendent bodies of
other by a body or bodies
of mixable fluid of greater density, capable of
acting as a conveyer of lons, and & communi-

cating or intervening septum Or septl con-

taining an electrically non-conductive sub-

stance for preventing the diffusion of the
Auids into each other, and passing a current
of electricity from and to suitable electrodes,
communicating with the electrolyte and the
independent bodies of fluid, through por-
tions of the electrolyte, the independent
body or bodies of fluid, and the separating
mixable fluid of ereater density and its inter-
vening anti-diffusion septum or se 1.

37. The process for electrolysiso fluid salts
or compounds, which consists in providing a
body of electrolyte and an independent body
of fluid, separating said fluids from each
capable of

ent body or

%

95

fluid, separating the bodies

100

105

110

115

acting as a conveyer ot 101s, and a communi-

cating or intervening septum or septifor pre-
venting the diffusion of the fluids into each
other, supplying fresh electrolyte from time
to time, and passing a current of electricity

‘through the electrolyte and bodies of fluid

from and to eléec-
trodes.

38. The processfor electrolysis of fluid salts
or compounds, which consists In providing a
body of electrolyte and an independent body
of fluid, separating said fluids from each

other by a fluid of oreater density,

suitable communicating

120

125
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95

-

acting as a conveyer of ions, and a communi-
cating or intervening septum or septi for pre-
venting the diffusion of the fluids into each

other, supplying fresh fluid to the independ-

ent body or bodies of fluid and withdr&wing
the sald fluid with absorbed or combine
10ns continuously or from time to time, as re-

uired, .and passing a current of electricity,

through the bodies of electrolyte and inde-
pendent body or bodies of fluid from and to
suitable communicating electrodes.

39. The process for electrolysisof fluid salts
or compounds,
body of electrolyte and an independent body
of fluid, separating said fluids from each
other by a fluid of greater density, capable of
acting as a conveyer of ions, and a communi-
cating or intervening septum or septi for pre-
venting the diffusion of the fluids into each
other, supplying fresh electrolyte and fresh
flutd to the independent body or bodies of
fluld continuously or from time to time, as
required, and passing a current of electricity
through the electrolyte and bodies of fluid
from and to suitable communicating elec-
trodes.

- 40. The process for the electrolysis of fluid

" salts or compounds, which consists in em-

30

35

électro

ploying a circulating body or bodies of fluid

Tyte and a circulgting -independent
body or bodies of fluid, separating said circu-
lating fluids from each other by a substan-
tially quiescent body- of fluid having greater
density, capable of acting as a conveyer of
lons, and an intervening septum or septi for
preventing the diffusion 0% the circulating
and quiescent fluids into each other and pass-

- Ing a curfent of electricity through the elee-
- trolyte and bodies of fluid from and to suit-

40

45

able communicating electrodes.

41. "Lhe proeess for the electrolysis of lig-
uid or liquefied salts or compounds, which
consists in employing a liquid or liquefied
electrolyte and an independent liquid, sepa-
rating the fluids thus employed from each

. other by a fluid having greater density, capa-

- ble of acting as a conveyer of ions, and an
~ Intervening septum or septi for preventing
‘the diffusion of the liquid or liquefied sub-

" EO

8b

60

65

stances into each other, and passing a cur-

‘rent of electricity, through the electrolyte
and fluid substances, to and from suitabie

communicating electrodes.

42. The process for electrolysis of liquid
“salts or compounds, which consists in pro-
- viding & body '

. of electrolyte and an inde-
pendent body of liquid, separating said lig-
uids from each other by a liquid of greater
density, capable of acting as a conveyer of
lons, and a communicating or intervening

septum or septi for preventing the diffusion

of the liquids into each other, and passing a
current "of electricity from and to suitable
electrodes, communicating with the electro-
lyte and the independent body of liguid,

which consists in providing a

884,184

| thf01£gh~p0rtions of the eiectrblyte, the in-

dependent body of liquid and the separating
liquid of greater density and its intervening
anti-d:ffusion septum or septi. |

43. The process for electrolysis of liquid
salts or compounds which consists in pro-
viding a body of electrolyte and an inde-
pendent body of liquid, separating said lig-
uids from eachjother by & mixable liquid of

greater density, capable of acting as a con-

veyer of 1oms, and a communicating or inter-
venmng septum or septi for preventing the
diffusion of the liquids into each other, and

passing a current of electricity from and to

suttable electrodes, communicating with the
electrolyte and the independent body of lig-
uid, through portions of the electroiyte, the
independent body of liquid and the separat-
ing mixable liquid of greater density and its
intervening anti-diffusion septum or septi.

- 44. The process for electrolysis of liquid
salts or compounds, which cousists of pro-

1 viding a plurality of bodies of electrolyte and

independent bodies of liquid, separating the
bodies of liquid from each other by a hody or

bodies of liquid of greater density capable of

acting as a conveyer of ions, and a communi-

cating or intervening septum or septi for pre-
-venting the diffusion of the liquids into each

other, and passing a current of electricity
from and to suitable electrodes, communi-
cating with the electrolyte and the independ-
ent boaies of liquid, through portions of the
electrolyte, the independent body or bodies
of liquud, and the separating liquid of
ereater density and its intervening anti-dif-
fusion septum or septi. |

45. The process for electrolysis of liquid
salts or compounds, which consists of pro-
viding a plurality of bodies of electrolyte

-and independent bodies ot liquid, separating

70

75

80

85

20

99

100

105

the bodies of liquid from each other by a
pody or bodies,of mixable liguid of greater

density, capable of acting as a conveyer of
lons, and a communicating or intervening
septum or septi for preventing the diffusion
of the liquids into each other, and passing a
current of electricity from and to suitable
electrodes, cor municating with the electro-
lyte and the .udependent bodies of liquid,

110

115 -

through portions of the electrolyte, the inde- -

| pendent body or bodies of liquid, and: the

separating mixable liquid of greater density
and 1ts intervening anti-diffusion septum or
septi. - . | _ .

46. The process for electrolysis of liquid

salts or compounds, which consists in pro- -

viding a body of electrolyte and an independ-
ent body of liguid, separating said liquids
from-each other by a liquid of greater den-

sity, capable of acting as'a conveyer of ions,
3 communicating or intervening per-
meable septum or septi for preventing the

and

diffusion of the liquids into each other, and

| passing a current-of electricity from. and to

>y

1290
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- salts or compounds, which consists in provid< |
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suittable electrodes, communicating with the |

electrolyte and the independent body of lig-
uid, through portions of the electrolyte, the
independent body of liquid, and the separat-
ing liquid_ of greater density and its interven-
ing anti-diffsion septum or septi. '
47. The process for electrolysis of hquid

ing a body of electrolyte and an mdependent
body of liquid, separating said liquids from
each other by a mixable liquid of greater
density, capable of acting as a conveyer of
ions, and a communicating or intervening

~ permeable septum or septi for preventing the

15

20

25

diffusion of the liquids into each other, and-
passing a current of electricity from and to.

suitable electrodes, communicating with the

electrolyte and the independent body of lig-

uid, through portions of the electrolyte, the
independent body of liquid, and the separat-
ing mixable liquid of greater density and its
intervening anti-diffusion septum or septi. -
48. The process for electrolysis of liquid
salts or compounds, which consists in provid-
ing a plurality of bodies of electrolyte and in-

~ dependent bodies of liquid, se%arat-ing the

‘bodies of liquid from each other
- bodies of liquid of greater density, capable of

v a body or

~ acting as a conveyer of lons, and a commu-

30

85

40

.49,

nicating or intervening permeable septum or

segti for preventing the diffusion of the hqg-
ul

ids into each other, and passing a current of

electricity from and to suitable electrodes,

communicating with the electrolyte and the
independent bodies of liquid, through por-
tions of the electrolyte, the indepen({)ent
body of liquid, and the separating liquid of
greater density and its intervening anti-diffu-
sion septum or septi. ~

he process for electrolysis of liquid

~ salts or compounds, which consists 1n pro-

45

o()

00

- 60

viding a Plur-ality,of bodies of electrolyte and

independent bodies of liquid, separating the
bodies of liquid from each other by a body or
bodies of mixable liquid of greater density,

capable of acting as a conveyer of ions, and a

communicating or intervening permeable
septum or septi for preventing the diffusion
of the liquids into each other and passing a
current of electricity from and to suitable
electrodes communicating with the electro-
lyte and the independent bodies of liquid,
through portions of the electrolyte and the
independent body of liquid, and the separat-

ing mixable liquid of greater density and its

intervening ‘anti-diffusion septum or sePti.

50. The process for electrolysis of hiquid
salts or compounds, which cohsists in provid-
ing a body of electrolyte and an independent
body of hquid, separating said liquids from
each other by a liquid of greater density, ca-

- pable of acting as a conveyer of ions, and a

communicating or intervening elastic septum
or septifor preventing the diffusion of the lig-

65 uids into each other, and passing a current of

electricity from and to suitable electrodes,
communicating with the electrolyte and the
independent body of liquid, through portions
of the electrolyte, the independent body of
liquid, and the separating liquid of greater
density and its intervening anti-diffusion
septum or sepil. - y |
51. The process for electrolysis of Liquid

salts or compounds, which consists in provid-
ing a body of electrolyte and an independent

body of hquid, separating said liguids from
each other by a mixable liquid of greater

density, capable of acting as a conveyer of

ions, and a communicating or Intervening

elastic septum or septi for preventing the

diffusion of the liquids into each other, and
passing a current of electricity from and to

suitable electrodes, communicating with the

electrolyte and the independent body of lig-
uid, through portions of the electrolyte, the

indepgndent‘body of liquid, and the separat-

ing mixable liquid of greater density and its

‘intervening anti-diffusion septum or septi.

52. The process for electrolysis of hiquid
salts or compounds, which consists 1n provid-
ing a plurality of bodies of electrolyte and in-
dependent bodies of liguid, separating the
bodies of liquid from each other by a body or
bodies of liquid of greater density, capable of
acting as a conveyer of lons, and a commu-
nicating or intervening elastic septum or
septl for preventing the diffusion of the hqg-
uids into each other and passing a current of
electricity from and to suitable electrodes,
communicating with the electrolyte and the
independent bodies of liquid, through por-
tions of the electrolyte, the independent
body of liquid, and the separating liquid of
oreater density and its intervening anti-difiu-
ston septum or septi. o

53. The process for electrolysis of liquid
salts or compounds, which congists 1n provid-
ing a plurality’ of bodies of electrolyte and

independent bodies of liquid, separating the

bodies of liquid from each.other by a body
or bodies of mixable liquid of greater den-
sity, capable of acting as a conveyer of 1ons,
and a communicating or intervening elastic

‘septum or septi for preventing the diffusion

of the liquids into each other, and passing a
current of electricity from and to suitable
electrodes, communicating with the electro-

Iyte and the independent bodies of liquid,

through portions of the electrolyte, the inde-
pendent body of liquid, and the separating
liquid of greater densitv and its intervening
anti-diffusion septum or septi.

54. The process for electrolysis of liquid
salts or compounds, which consists in provid-
ing a body of electrolyte and an independent
body of liquid, separating said liquids from
each other by liquid of greater density, capa-
able of acting as a conveyer of ions, and &

communication or intervening carbonaceous
septum or septi for preventing the diffusion 130
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- of the hquids into each other, and passing a | a communicating or intervening carbon con-

current of electricity from and to suitable
electrodes, communicating with the electro-
lyte and the independent body of liquid,
through portions ofP tne electrolyte, the inde-
Fem_lgnt body of liquid, and the separating
liquic of greater density and its intervening
- anti-diffusion septum or septi. '
55. The process for electrolysis of liquid
17 salts or compounds, which consists in provid-
ing a body of electrolyte and.an independent
body of liquid, separatingsuid liquids from
each other by a mixabla liquid of greater
~ density, capable of acting as a.conveyer of
15 1ons, and a communicating or intervening
carbonaceous septum or septi for preventing
~ the diffusion of the liquids into each other,

1)

~ and passing a current of electricity from and
~ to suitable electrodes; communicating with

20 the electrolyte and the independent body of
liquid] through portions of the electrolyte,
the independent body of liquid, and the
separating mixable liquid of greater density

- and 1ts intervening anti-diffusion septum or

25 Sepii. i -

- 56. The process for electrolysis of liquid

salts or compounds, which consists in provid-

ing & plurality of bodies of electrolyte and-

imndependent bodies of liquid, separating the
30 bodies oi iquid from each other by a body or
oodies of liquid of greater density, ¢capable.of
acting as a conveyer of ioms, and a com-
- municating or intervening carbonaceous
septumn or septi for preventing the diffusion
35 of the liquids into each other, and passing a
current of electricity from and to suitable

electrodes, communicating with the electro-: |

lyte and the independent bodies of liquid,
through portions of the elecfrolyte, the inde-
40 Fendemt body of liquid, and the separating

iquid of greater density and its intervening
anti-diflusion septum or septi.

57. The process for electrolysis of liquid
~ salts or compounds, which consist in provid-
45 1ng a plurality of bodies of electrolyte and
- 1ndependent bodies of liquid, separating the

" bodies of liquid from each other by a body or

 bodies of mixable liquid of greater density,
cgpable of acting as a convever of ions, and

50 scommunicating orintervening carbonaceous
septum or septi for preventing the diffusion

of the liquids into each other, and passing a
current ol electricity from and to suitabie
~ electrodes, communicating with the electro-
55 lyte and the independent bodies of liquids
~ through portions of the electrolyte, the inde-
pendent body of liquid, and the separating
‘mixable liquid of greater density and 1fs
intervening anti-diffusion septum or sepfi.
60 58. The process for electrolysis of hiquid
salts or compounds, which consists 1n provid-
ing & body of electrolyte and an independent
body of liquid, separating said liquids ifrom
" each othser by a iiqujd of greater density,

|

i

-

taining septum or septi for preveuting the

diffusion .of the liquids into each other, and
passing 8 current of electricity from and to

suitable electrodes, communieating with the -
electrolyte .and the independent body of

hquid, through portions of tha slectrolvte
and the mdependent body of liquid, and the
separating liquid of greater density and its
intervening anti-diffusion septum or senii.
59. The process for electrolysis of liquid
salts or compounds, which consists in provid-
ing a body of electrolyte and an independent

body of hquid, separating said liquids from
| each other by a mixable liquid of greater

density, capable of acting as a conveyer of

10ms, and a communicating or intervening

carbon containing septum or sépti for pre-

venting the diffusion of the liquids into each
other, and passing & current of electricity
from and to suitable electrodes, communi-
-cating with the electrolyte and the independ-

ent body of liquid, through portions of the
electrolyte, the independent body of Hquid,
and the separating mixable lignid of greater

‘density and its 1mtervening anti-d:ffusion

septum or septi. .
. 60. The process for electrolysis of liquid
salts or compounds, which consists in pro-

{.viding a plurality of bodies of electroivte

and mdependent bedies of liguid, separating
the bodies of liquid from each other by a

‘body or bodies of liquid of greater density,

capable of acting as a'conveyer of ions, and a
commuricating or intervening carbon con-
taining septum or septi for preventing ths
diffusion of the liquids infto each other, and
p‘assing a current of electricity from and to
suttable ele |

electrolyte and the independent bodies of
hqud, through portions of the electrolyte,
the independent hody or bodies of Lquid, and

electrodes, communicating with the

80

Ll
Lo

18¢

10

the separating liguid of greater density and

1ts intervening snti-diifusidn sepium or septi.

61. The process for electrolysis of hiquid
salts or compounds, which consists in pro-
viding & plurality of bodies of electrolyte and
indepemfént bodies of liquid, separating the
bodies of liquid from each other by a body or

bodies of mixable hquid of greater dénsity,
capable of acting as a conveyer of 1ons, and a

communicating or intervening carbon con-

diffusion of the hquds 1into each other, and
passing & current of electricity from and to
suitable electrodes, communicating witn the
electrolyte and the independent bodies of
liquid, through portions of the electrolvte,
the 1independent body or bodies of hguid,
and the separating mixable liquid of greater
density and 1ts infervening anti-diffusion
septum or septt. ' |

2. The process. for electrolysis of hguid
62. Th g W
salts or-compounds,>which consists 1n pro~

- 85 capable of acting as & conveyer of ions, and- | viding & body of electrolyte and an independ-

110

115

taining septum or septi for preventing the
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ent body of liquid, separating said Tiquids '

from each other by a liquid of greater density
capable of acting as a conveyer of ions, and
a communicating or intervening septum or
septi of pervious
diffusion of the liquids

suitable electrodes, communicating with the
electrolyte and the independent . body of
liquid, through portions of the electrolyte,

‘the independent body of liquid, and the sepa-
rating liquid of greater density and its inter-

vening anti-diffusion septum or septi.

63. The process for electrolysis of liquid
salts or compounds, which consists 1n_pro-
viding a body of electrolyte, and an inde-
Fendent body of liquid, separating said
i

liquids from each other by a mixable liquid
of greater density, capable of acting as a con-.

veyer of ions, and a communicating of inter-
vening septum or septi of pervious carbon
for preventing the diffusion of the liquids
into each other, and passing a current of

_ suitable electrodes,
communicating with the electrolyte and the

~independent body of liquid, through por-

35

tions of the elecirolyte, the independent
body of liquid, and the separating mixable

liquid of greater density and its intervening
30 '

anti-diffusion septum or septi.
64. The process for electrolysis of liquid

salts or compounds, which consists in pro-
viding a plurality of bodies of electrolyte

and independent bodies of liquid, separating
the bodies of liquid from each other by a

body or bodies of liquid of greater density,

capable of acting as a conveyer of 1ons, and a

. communicating or intervemng septum O

40

45

septi of pervious carbon for preventing the
diffusion of the liquids into. each other, and

passing a current of electricity {rom and to

suitable electrodes, communicating with the
electrolyte .and the independent bodies of

independent body of liquid, and the sepa-

“rating liquid of greater density and its Inter-

50
55
60

.60

vening anti-diffusion septum or septi.

~65. The process for electrolysis of hquid
salts or compounds, which consists 1n pro-
viding a plurality of bodies of electrolyte and
indepemﬁmt,bodies of liquid, separating the
bodies of liquid from each other by a body or
bodies of mixable liquid of greater :.cnsity,
capable of acting as a conveyer of lons, and a
communicating of intervemng septum or

‘gepti of pervious carbon for preventing the

diffusion of the liquids into each other, and
passing a current of electricity from and to
suitable electrodes, communicating with the
electrolyte and the independent bodies ot
liquid, _
the independent bodies of liquid, and the
separating mixable liquids of greater density
and its intervening anti-diffusion septum or
septi. | - |

carbon for preventing the
; into each other, and
passing a current of electricity from and to

ing the diffusion of the

| preventing

| tricity from

of the electrolyte, the independent

liquid, through portions of the electrolyte, the |

through portions of the electrolyte,

‘passing

583

- 66. The process for electrolysis of hquid

salts or compounds, which consists in provid- -

ing a body of electrolyte and an independent
body of liquid, separating said liquids from
each other by a liquid of greater density,
capable of acting as a conveyer of 1omns,
a communicating or intervening
septum

pervious
or septi containing coal for preveni-
liquids into each
a current of electricity
from and to suitable electrodes, communicat-

ing with the electrolyte and the independent
body of Ii

trolyte, the independent body of liquid, and

other, and. p&ssin%

| the separating liquid of greater density and
' its intervening - anti- diffusion septum or

septl. o : | .

67. The process for electrolysis of liquid
salts or compounds, which consists in provid-
ing a body of electrolyte and an independent

and

quid, through portions of the elec-

70

75

80

85

body of liquid, separating said liquids from .

L]

each other by a mixable liquid of greater
density, capable of acting as a conveyer of
ions, and & communicating or intervening
pervious septum or septi containing coal for
| the diffusion of the liquids 1nto

each other, and passing a

municating with the electrolyte and the 1n-
dependent body of liquid, through or(ilsidllsf
ody o
liquid, and the separating mixable liqui}crl of
greater density and 1ts intervening anti-
diffusion septum or septi. “

68. The process for electrolysis of liquid
salts or compounds, which consists m pro-
viding a plurality of bodies of electrolyte
and independent bodies of liquid, separating
the bodies of liquid from each other by a
body or bodies of liquid of greater density,

capable of acting as a conveyer of 10ns, and

a communicating or intervening pervious
septum or septi containing coal 1or prevent-
ing the diffusion of the liquids into each
other, and passing a current of electricity
from and to suitable electrodes communi-
cating with the electrolyte and the inde-
pendent bodies of liquid, through ortions
of the electrolyte, the independent body or
bodies of liquid, and the separating liquid
of greater density and its intervening anti-
diffusion septum or septi.

69. The process for electrolysis of liquid
salts or compounds, which consists in provid-
ing a plurahty of bodies of electrolyte and
independent bodies of liquid, se arating the
bodies of liquid from each other Ey a body or

bodies of mixable liquid of greater density,

capable of acting as a conveyer of ions, and 4
communicating or intervening pervious -_s_eﬁ—
tum orsepti containing coal for preventing-the
diffusion of the liquids into each other, and
a current of electricity from and to
suitable electrodes, communicating with the

| electrolyte and the independent bodies of

a0

a current of elec- :
and to suitable electrodes com-.
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HQui_d, through portions of the elecﬁg'olyte,
the independent body or bodies of hiquid, and
vhe separating mixable liquid of greater den-

sity and its intervening anti-diffusion sep-

10

each other by a

tum or septl.

. 70. The process for electrolySis of liquid

salts or compounds, which consists in provid-

ing a body of electrolyte and an independent.
body of hquid, seiarating sald liquids from

~a liquid of greater density,
capable of acting as a conveyer of ions, and
8 communicating or intervening septum or

- Septl containing cannel coal for preventing

15

- suitab _ _
-¢electrolyte and the independent,

the diffusion of the liquidsinto eachother, and
p&ssin% a_current of electricity from and to

e electrodes, communicating with the
body of

- liqud, thljdufh portions of the electrolyte,

 the 1ndepen
liquid of greater density and its | lectrode Wl
| j " Lelectrolyte and the-independent body
ortions of the -electrolyte,
ody of liquid, and the sepa-
-rating liquid of greater density and its inter-

90

- salts or compounds,

29

ent body of liquid, and the
separating
intervening anti-diffusion septum or septi.
71. The process for electrolysis of liquid
ds, which consists in pro-
viding a body of electrolyte and an independ-
ent body of liquid, separating said liquids
from each other by a mixable liquid of

- greater density, capable of acting as a con-

30

- 35

veyer oflons, and a communicating or inter-
vening septum or septi containing cannel
coal for preventing the diffusion of the lig-
uids into each other, and passing a current of
electricity from and to suitable electrodes,
communicating with the electrolyte and the
independent body of ligquid, through

tions of the electrolyte, the independent
body of liquid, and the separating mixable
liquid of greater density and its intervening

_anti-diffusion septum or'septi.

40

72. The process for electrolysis of liquid
viding a plurality of bodies of electrolyte and
Independent bodies of liquid, se arating the
podies of liquid from each other Ey a body or

“bodies of liquid of greater density, capable of

45

o0

55

acting as a conveyer of ions, and a communi-

cating or intervening septum or septl con-
taming cannei coal for preventing

the diffu-
sion of the liquids into each other, and’ pass-
in% a current of electricity from and o suit-
able electrodes, communicating with the elec-
trolyte and the independent bodies of hiquid,
through portions of the electrolyte, the inde-
pendent Ii':)f;-dy or bodies of liquid, and the
separating liquid of greater density and its
intervening anti-diffusion septum or septi.
73. The process for electrolysis of ﬁ

~salts or compounds, which consists in pro-

60

viding a pluzality of bodies of electrolyte and
independent bodies of liquid, separating the
bodies of liquid from each other y a body or
bodies of mixable liquid of greater -density,

~ capable of acting as a conveyer of 1ons, and &

65

septl containin

communicating or intervening septum or
containing cannel coal for preventing
the diffusion of the liquids

or-

lri

salts or compounds, which consists in pro-/

quid

. 884,124

| and passing & current of electricity from snd

to suitable electrodes, communicating with.

the electrol};te and the independent bodyand

bodies of liquid, through portions of the
electrolyte, the independent body or bodies
of liquid, and the separating mixable liquid of

70

greater density and its intervening anti-diffu-

sion septum or septi.
74. The process

| salts or compounds, which consists in pro-

viding a body of electrolyte and an independ-

ent, body of liquid, separating said liquids

for 'elefctroly'sis of liql.ﬁd‘ o
70

from each other by a hquid of greater den-

sity, capable of acting as a conveyer of ions,
and a communicating er intervening septum

' or septi. containing an electrically non-con-

i

liquid; through E

from and to suitable ni-
cating with the electrolyte and the indepénd-{'__ ,-

-
[ T [y S——— -h-l-r---.-_.l.-'—.-—_.‘-'

ductive substance for preventing the diffu-
sion-of the liquids into ‘each other and pass-

'in% a-current of electricity from and to suit-
ab

with the

e electrodes, communicating
of

-

the independent.

vening anti-diffusion septum or septi.

75. The process for electrolysis of liquid -
salts. or compounds, which. consists in pro-
yte and an independ-

viding a body of electrol |
ent body of 'liquid, separating said liquids

80

8a

9G+

from -each’. other by a mixable liquid of g5

greater density, capable of acting as a con-

veyer of 1ons, and & communicating or inter-

vening septum or septl containing an elec-
pre-
1t0 100
U of electricity
electrodes, communi- -

trically ‘non-conductive substancefor
venting the diffusiori‘of the liquids into
other, and passing a current

each

ent body of liquid, through portions of the = =
: ]_"05- L

and the separating mixable liquid of greater . .

density and its intervening anti-diffusion = - -

electrolyte, the independent body of liquid,

: -~

septum or septi.

76. The process for eléctrolysiis ,Iof.:liquid o

salts or compounds; which consists in pro- 11_0"..:” S

viding a

lurality of bodies of electrolyte and -
independent bodies of liquid, separatin the. =~ -
bodies of liquid from each other by a body o
| ‘bodies of liquid of greater density, capable of -

acting as a conveyer of ions, and & commu- 115 .

nicating or intervening septum or septi con- -
taming an electrically non-conductive sub- -
stance for preventing the diffusion of the lig-
uids mto each other, and passing a ciirrent of

electricity from and . to suitable electrodes,

‘communicating with the electrolyte and the

independent bodies of liquid, through por-

tions of the electrolyte;, the indepéndent
20 the separating
ilquid of greater density and its intervening

body or bodies .of ligumid; and
anti-diifusion septum or septi. |

77. The process:for electrolysis of liquid
salts or compounds, which eonsists in pro-

. viding a plurality of bodies of electrolyte and RS
into each other, | independent bodies of liquid, seperating the 130 -~ . "




- 10

§84,124

bodies of liquid from each other by a'Eody |
~or bodies of mixable liquid of greater den-.

sity, capable of acting as & conveyer of ions,
and a communicating or. intervening septum
or septi containing an electrically- non-con-
ductive substance for preveiting the diffu-
sion of the liquids into each other, and pass-

ing a current of electricity from and to suit- .
able electrodes, communicating with the

electrolyte and the independent bodies of
hiquid, through portions of the electrolyte,

- the independent body or bodies of liquid, and

20

- and a’communicating or intervening septum
for preventing the diffusion of the liquids-

29

the separating mixable liquid of greater den-
sity and its intervening anti-diffusion septum
or septi. o - o

78. The process for electrolysis of liquid
salts or compounds, which consists in pro-
viding a body of electrolyte and an independ-
ent body of liquid, ‘separating said liquids
from each other by a liquid o% greater den-
sity, capable of acting as a conveyer of ions,

into éa¢h other, supplying fresh electrolyte
from time to time, and passing a currenf of
electricity tggough the efectrolyte and bodies
of hiquid{rom and'tosuitable communicat-

g electrodes. - |

30

390

79. The process for electrolysis of liquid
salts or' compounds, which consists in pro-
viding a body of electrolyte and an independ-

~ent body of quuid,_separatfnﬁ said liquids.

from each other by a liquid of greater den-
sity, capable of acting as a conveyer of ions,
and a communicating or intervening septum
or septi for preventing the diffusion of the
iiquids Into each other, supplying fresh liquid
to the Independent body or bofies of liquid
and withdrawing the said liquid with ab-

10 sorbed or combined ions continuously .or

from time to time, as required, and passing

‘ifrom each other by a liquid
sity; capable of acting as a conveyer of ions;
‘and a communicating or intervening septum
or sepli for preventmg the diffusion of the
‘hquids 1nt6 each other, supplying fresh elec-

18

a_c,urrelit bf eléctricity through the bodies of

electrolyte and independent body or bodies

of liquid from and to suitable communicat-

ng eiectrodes. .« '

~.80..The process for

[

ent body. of liquid, separating said liquids

% greater den-

trolyte and fresh liquid to the independent

body or bodies of liquid continuously or from
“time to time, as required, and passing a cur-

rent of electricity through the electrolyte

| electrolysis of liquid
-salts or compounds, which consists in pro- -
viding a, boc}y of electrolyte, and anindepend-

45

o)

55

and bodies of liguid from and to suitable com- -

municating electrodes. -

‘81. The process for the electrolysis of lig-
uid salts or compounds, which consists in
employmg a circulating body or bodies of
liquid electrolyte and a circulating independ-
ent body or bodies of liquid, separating said
circulating liguids from each otger by a sub-
stantially quiescent body of liquid having
greater density, capable of acting as a con-
veyer of ions, and an intervening septum or
seﬁ)ti for preventing the diffusion of the cir-
cutating and quiescent liquids into each
other, and passing a current of electricity
through the electrolyte and bodies of liquid

‘ . @ »
from and to suitable communicating elec-
trodes. ~ | |

~ In testimony whereof I affix my’ éignature.

In'presence of two witnesses,
' ~ HENRY SPENCER BLACKHORE.

Witnesses: = .
- H. N. JENEKINS,
C. M. FORREST.
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