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Specification of Letters Patent.
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To all whom it may concern.
Be it known that I, ALBERT S. (GRAY, a

citizen of the United Stoteb_ and a reoulent.

of Chicago, county of Cook, and State of
Illinois, have invented certain new and use-
- ful Improvements in Electrolytic Cells, of
- which the following 15 declared to be a full

- clear, and- exact description. ~
The invention relates to improved electro-
lytic .cells more especially adapted for the
. treatment of ores, and the invention seeks
. to provide for the rapid escape of the gases

 sevolved at the cathode element of the cell

 that would otherwise prevent -the proper
15 passage of the current through the cell and
‘the charge therein under treatment.

The nature of the invention will appear in
detail from the description following and be
more particularly pomted out by the ap-
pended claims.

.The drawings display the preferred form
of the. 1mproved cell.

20

Figure 4 1s a view 1n elev&tlon of an &p-—-

para.tus to which the improved cell is em—-
ployed, with parts shown in section. Fig.
1S & cross section of the 1mproved cell taken
on line 2—2-of Fig. Fig."3 1s a lon 1—
tudinal section thereof with one end of ¢

cell shown in side elevation. -Fig. 4isa pla,n
view of the improyéd cell. - Fig. 5is a longi-

25
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Fig. 2. Fig. 6 is a longitudinal section of a
-modified -form of the cell.
seotlon of the cell shown in Fig. 6
35
- structure preferably formed of wood plank-
ing and in the form shown, comprises the
top .and bottom sections 10 &nd 11 and side
Eortlons 12 that are securely bound together
y.through bolts 13. Cap pieces 14 fit over
- the ends of the wooden body portion of the
cell and are connected together by longi-
tudmally extending brace rods 15.
The cell 1s provided with a longitudinally
'extondmg diaf
. canvas, the edges of which (see Fig. 2) ex-
~tend, and are securely clamped, beétween
. sectlons of the side walls. 12.
phragm divides the cell into an upper cathode
cha,mber 17 and into a lower anode chamber

40

- 50
~18. "The cap pieces 14 are

55 the chargo undor treatment through the

.

- tudinal sectlo:o therdof taken on line 5—5 of

Fig. 7 1S & Cross:

‘'The improved cell is an elongated hollow _

hragm 16 of cotton duck or-
- The dia-

provided re-
sEectlvely with an inlet 19 and an outlet 20
that open into the anode. chamber 18 be-.
‘neath the diaphragm for the circulation of.

- h_

b ers.

just ‘beneath the top

‘cathode element project-through one of the
side walls of the cell and are: promded W"lth

culation of the charge may
therethrough in any suitable manner.
| the appar&tus shown the inlet cap
‘is connected to a pipe 28 that leads
lower portion .of a
teceptacle 30. The latter is

cell. Suitable transverse and 10ng1tudma1

| brace bars 20 and 21 are arranged in the cell

above the diaphragm 16 so that the latter is

‘held by these bars in its proper position
“against the pressure of the charge olroulatmg

60
in the anode chamber. |

‘Thecell is provided with anode and cathode
elements arranged in the respeective cham-
The. anode element Freferably com-

prises plates or blocks 23 of a hard carbon. g5

i Theseblocks are arranged in the lower portion

“of the anode chamber and project throughone

"of the side walls of the cell, the outer por- -
tions of the blocks being provlded with suit-

able binding posts 24. The cathode ele- 70
ment is formed of one or more plailss 25 of

lead or copper and are arranged within the

upper portion of-the cathode chamber 17
‘wall 10 of the . cell. .

the

These metal - sheets or plates forming 15

suitable binding posts 26. - |
- The longitudinal extending brace b&rs 22

are proferably formed of wood and their upper- gp )

edges are in engagement with the cathode -
element or terminal 25.
{ are of less width than the longitudinal strips
22 and are preferably rabbeted into the lower
“edges thereof and into the side walls of the

The cross strips 21

86

oells The dmphr&gm 16 is held by the

transverse and longitudinal bars 21 and 221

Eo&tmn against the upward pressure exerted -

y the charge c:roula,tmg in the- anode cham-

ber 18. 90
Packing strips 27 of qulta,ble material are =

arranged “between the separate portions of
the cell so that the latter will be liquid tight.

The cell 15 preferably. dlc;posed in inclined

position in use, as shown in Fig. 1. . The cir- 95
be mamt&med -
In
fpleoe 14
om the
suitable mixing tank or
rovided with a
valve inlet pipe 31 through which the oha,rgo )

100

to be treated may be admitted.

- In the apparatus shown, the outlet . cap
piece 14 of the cell is connected to a suitable
ejector 32, whic¢h in turn communicates with

a pipe 33 leading upwardly therefrom and '

having at its upper end a valved discharge -
branch 35 and a valved return branch 34 that -
commumoa.tes Wlth the mlet plpe 31 of the 1 1(;

106




. upwar

tank, . The ejéctof 32 18 prbvide,d with a

Eipei 36 for the introduction of steam or other

uid under %ressure for maintaining the cir-
culation of the charge. . |

The apparatus has been chiefly employed

- for the decomposition of gold and silver ores:
The finely ground ore mixed with water sufti-

. ~cient to form a pulp; is introduced. into the

‘mixing tank or receptacle 30. In the case of
~acid ores, a certain amount of lime'is prefer-

~ ably added. . Steam is introduced into the

pipe 36 of the ejector 32 and the charge is
circulated through the cell where it is ex-
posed to the action of the electric current
passing between the anode and cathode. ele-
ments. | S '
To provide for the quick escape of the
~ hydrogen and other gas evolved at the cath-
ode terminal, a plurality of vent openings 37
are provided that preferably extend through

- the cathode terminal and communicate with

8 number of outwardly extending pipes 38.
The central diaphragm supporting strip 22 is
cut. away at its upper edge (see Figs._ 2 and 3)
ogposite the vent openings 37 and the upper
edges of the other longitudinally supporting
strips 22 ‘are also notched %o that the hydro-

en gas that accumulates on the under sur-
- face of the cathode may easily escape from

- all portions of the cathode element,_as soon -

“agitisgenerated. For effective treatment it
has heen found highly necessary to thus pro-

 vide for thw uick escape. of the hydrogen gas

which would otherwise interfere with the
‘proper

cell. e inclined position of the cell pre-

, .. ~ vents the evolved gas from being trapped

- beneath any portion of the cathode terminal
_ and also materially aids in its escape through
‘the vent openings. R -

- “The pipes 38 from the vent openings lead

cﬁy, (see Iig. 1) to a common level and
are- of sufficient height to overcome the
hydrostatic pressure within the cathode
¢hamber so that the liquid .passing through

- the vent openings 37 cannot escape’in any

material amount.. It is desirable that the

“hiquid ‘should rise to a certain extent within

the pipes 38 in order that the cathode ele-

- ment shall be at all times completely sub-

merged ir: liquid and thus permit the ready
~ -passage of the current between the cell ternu-
- nals-and through the charge under treat-
- ment therein. To further insure the com-
5 plete submersion of the cathode element, the

owest vent opening is preferably provided

- 'with an inlet 39 and the upper vent pipe
~1s provided with an outlet 40. By forcing
water under shight pressure through the inlet
39 and discharging the same at the outlet-40,
a separate circulation is maintained in the
cathode chamber 17 independent of that of

. the charge through the anode chamber 18.

vided in the cathode element 25’.

| 1ngs are considerabl

passage of the -current through the

~open, upper erid thereof. _
"be provided at its upper end with an over-
pipe 43 leading to a suitable receiving

| | 106

sulfid ore which,

‘render- the

884,015

that the' electric current 'ma“y readily pass '

through the cell and such circulation also

alds in carrying the evolved gas collecting
on the “under surface of the
through the vents 37. |

In the modified form of cell shown in Figs.

6 and 7, the series of vent pipes 37 are dis-
pensed with and the %reater part of the top
e

ortion 10’ of ‘the cell is cut away, and a
arger number of vent openings 37’ are pro-

Thati1s to

cathode out
| 70

5

say, In the form shown in Figs. 1 to 5 inclu--

sive, only a single row of vent openings are

‘employed while in the form shown in Fig. 7,

there are three of these rows and the open-
1§ elongated, as shown.
These openings are located over the strips

22’, the upper edges of which are cut away or

beveled (see Fig. 7) to permit the ready exit

of the evolved gas from all portions of ‘the

under surface of the cathode element 25

80

85

through the vent openings 37’. : In place of

| the pipes 38, a liquid holding receptacle 42 is

secured at its lower edge about the edge of
the opening 41 in the upper portiont 10" of
the cell. This receptacle extends upwardly

80

to a sutficient height to balance the pressure
within the anode chamber of the cell and to

prevent the escape of the liquid that passes
through the vent openings 37/.. In this ¢:

form, the number of vent openings may be

9
gL

larger and the escape of the evolved gas'is’

more readily and rapidly effected since the
gas does not have to pass through small vent
pipes, but readily passes up through the lig-
uid 1n the receptacle 42 and through the

flow
tank. S . .
It 1s not essential that the charge shall be

circulated repeatedly through the same cell

as 1n the form shown in Fig. 1, but the circu-

lation may be through a nuntber of cells ar-
After sufficient electro-

lytic treatment with water alone, salt may be
“added to the charge so that the generation of

ranged In series.

nascent chlorin gas by the electric current
will dissolve the gold and silver in the form
of chlorids.

fect an extraction as high as 789, with a

roasting and cyanid treatment will not give
an extraction of above 5097. In the em-
ployment of the present apparatus with such
sulfid ores no preliminary roasting is essen-

tial, the decomposing action of the current-
being such as to break ulp the sulfids and
precious  metals present readily

sofuble. |

The cell may also be advantageously used
for the bleaching of wood pulp or other ma-
terials by the circulation of a salt solution,

Receptacle 42 may

_ Tt has been found in practice -
that the present improved apparatus will ef-

100

with the old preliminary .

125

In this way, the cathode elemeént of the cell

656 is at all times kept submerged ‘in liquid so | 1-'30

s,

either with or without the addition of the
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wood plﬂp or other substaﬁca to. be bleached

~ through the cell for the generation of a nas-

1nto & vat containing such material.
- such circumstances the chlorin gas is gener- |
~ated at the anode element of the cell, while
the hydrogen gas generated at the cathode

10

cent chlorin by the electrolytic action of the
current upon theé salt solution. I1f the sub-
stance to be bleached is not mixed with the
salt solution the electrolyzed solution 1s run

finds a ready exit through the vents so that
1t does not prevent the proper passage of the

~ current through the cell.

15

It 1s obvious that numerous changes may
be made in the details set forth without de-

- parture from the essentials of the invention.

20

- Having deseribed my invention, what 1
claim as new and desire to secure by Letters

Patent, 18 S |
1. An electrolytic cell provided with up-

- per cathode and lower anode elements a dia-

~ phragm separating the same and inlet and

outlet openings for the circulation of the

- charge under treatment through the cell be-

| .25.

tween the anodée and cathode elements, said.

- cell having multiple vents for the escape of

evolved gases leading from the under surface

- of the cathode element, substantially as de-

- scribed. |

30

35

2. An electrolytic cell provided with up-
per cathode and lower anode elements a dia-
phragm separating the same and inlet and

~outlet openings for the circulation. of the

charge under treatment through the cell be-
tween the anode and cathode elements, said
cell having multiple vents for the escape of
evolved gases, leading from the under sur-

~ Tace of the cathode element and liquid hold-

40

ing means about the exits of sald vents, sub-

stantially as described. -
3. An electrolytic cell provided with a dia-

" phragm dividing the same into cathode and

49

. culation of the charge under treatment open-
h “1nto the anode chamber, and multiple
- vents for the escape of evolved gases from
sald cathode chamber, substantially as de-
scribed. . o
4. An electrolytic cell provided with a dia--
phragm dividing the same into cathode and
‘anode chambers, cathode and anode ele-

50

55

60

ing

‘anode chambers, cathode and anode ele-
ments 1n sald chambers respectively, sald .

cell having an inlet and an outlet for the cir-

ments in said chambers respectively, said

cell having an inlet and an outlet for the cir-

culation of the charge under treatment open-

ing into the anode chamber, and multiple
‘vents for the escape of evolved gases from

sa@d_ cathoqle chamber and means for main-
taiming -said- cathode element submerged,
substantially as desceribed._. - -

~'5. An electrolytic cell provided with a dia- |
phragm dividing the same into cathode and |

Under

tively, said cell lmvin% fa for o3
' eading from the under -

| anode chambers, cathode and anode-ele-
ments in said chambers respectively, said
cell having an inlet and an outlet for the eir-
culation of the charge under treatment open-

_3- |

ing into the anode chamber, and multiple

vents for the escape of evolved gases from

‘said cathode chamber and means for main-
taining a .separate circulation of liquid
through said cathode chamber, substantially
‘as.described. ' ' o

70

6. An electrolytic'dell' providedﬁ with a dia- -

phragm dividing the same into upper cath-
ode and lower anode chambers, cathode and
anode elements 1n said chambers respec-
multiple vents for es-
cape of evolved gases
surface of the cathode element and liquid-
holding means about the exits of said vents;
substantially as described. :

7. An electrolytic cell provided with a dia-
phragm dividing the same into upper cath-

ode and lower annode chambers, cathode and

70

30

8h

anode elements in said chambers respec-
tively, said cell having an inlet and an outlet.

| opening into said anode chamber for the cir-
culation of the charge under treatment

through the cell, multiple vents leading up-

90

wardly from the cathode chamber through
‘the cathode element ‘therein and means for

maintaining liquid about the exits of said

vents, substantially as described.
8. An electrolytic cell provided with a dia-
phragm dividing the same into upper cath-

95

ode and lower anode chambers, cathode and °

anode elements in said chambers respec-

tively, said cell having an inlet and an outlet

opening into said anode chamber for the cir-
culation of 'the charge under treatment
through the cell, multiple vents leading up-
wardly from the c¢athode chamber through
the cathode element therein and an inlet and
outlet for separate ecirculation of liquid

‘through said cathode chamber, substantially

as described. _ T

9. An electrolytic cell arranged in inclined
position, provided with a diaphragm divid-
ing the same into upper cathode and lower

anode elements and having an inlet and an

outlet for the circulation of the charge under
treatment opening into said .anode chamber,
and cathode and anode elements 1n said re-

spective chambers, said cell having multiple
-vents leading from the under surface of the
cathode element for the escape of the gases

there evolved and means for maintaining
liquid in said cathode chamber and about
the exits of said vents, substantially as de-
scrlbed-..' | S
| ALBERT 8. GRAY. |
Witnesses:_ S '
- Lirriax PRENTICE,
KATHARINE (GERLACH. .
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