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- 8 Province of Ontario and Dominion of Can-

. 'The features of my invention will be fully

 BRODDE E. F. RHODIN, OF SAULT_STE. MARIE, ONTARIO, CANADA.

| ELECTROLYTIC APPARATUS.

~ No.sss08s. spéﬁiﬁca_ﬁ_m@f_L:eti;gfrs,';r"?afenﬁ_; - Patented April 21, 1908. =
N ~+ Application fled'October 30,1906, Serial No, 841,213, - .

_ To all whom it may concern: '

~ and a resident of Sault Ste. Marie, in' the

~ada, have invented certain new and useful

. which the: following is a specification. =
- - My invention relates to ~an  apparatus
10 adapted for carrying out, - rarious electrolytic
. processes and particularly the formation of
- caustic soda and. chlorin by the decomposi-
- tion of brine, that is a’solution of sog)' '

' Improvements in Electrolytic Apparatus, of |

mm.
156 - The apparatus, in which I employ a mer-
~ oury G&tﬂoder which is kept in motion by a '}
- cireulation of the mercury, is designed more |
~ Derficularly to produce a very large surface
* . of mercury amalgam in the combining cham-

20 ber and to continuously renew said surface. |

- described hereinafter and, its characteristic
- pownts of novelty defined in the appended

25 Rbforence is to bé had to the accompany-
. Figure'1 1s a sectional elevation of an ap--
~ paratus embodying my invention, taken on
~ the line 1—1 of Fig. 2: Fig. 2 is a horizontal |
30 section on line 2—2 of Fig. 1; Fig.3is a de-
' tailed section on line 3-—3 of Fig. 1, Fig. 4 is
a detailed perspective view of the lunger
member, ‘which in the construction _slgown. is

__ the means employed for causing the mercury
35 to circulate, and Fig. 5 is a detail view of a
~portion-of the anode. =~ . -
- The apparatus illustrated in the drawings

~ comprises a cell or tank-A, preferably made
of conducting material, and in this case con-
40 nected with the negative pole of a source of
- electric current. The bottom of this tank is
~ Inclined and is formed with a series of annu-
lar ridges A’ located in tiers, the ridge nearest
- the center being lowest and the ridges near |
45 the peripherynﬁighest; At the center the
- tank is provided with a depression or collect-
ing chamber A ini which the mercury collects
atter flowing over the lowest ridge A”. - Along

-~ the periphery is located an aunutar chamber
- b0 B, which is formed by an interior rim A3 sup-
~ported at suitable points from the bottom of |
~ the tank, so as to leave at the bottom of said
~ Tim spaces or passages through which the
decomposition chamber B may communicate |
55 with the combining chamber C of the tank. |

! - - Be it-knowh-that.I,_-_BROD'D'EI'}E.':-:F',.*RHG--'-': j'

| higher level than the.

tive electrode D which may consist of -
‘bon ring T-shaped in cross-section as shown SRR
In Fig. 1, and supported upon insulating lin-
-ings K, which fit upon and are affixed tothe

| outerrim A®and the inner rim A3 respectively,

‘ -
L]

outermost ridge A’ projects to a slichtly

19 R E)Wer edge of said rim. -
-Thus the rim A? forms a seal for the mercury.
passing from the decomposition chamber B
to the combining chamber C. Within the
‘decompnsition chamber is located the posid

»
- =

&

R upwardly from the bottom of the tank, _ﬂ{é- -
_ o subiect of the Tirn oD & X WHO- | level of said ridge being about the same as’
- DIy, a subject of the King of Great Britain, | that of the lower edge of the rim A® while the

car-. -

- . 4 . . . . o | - » . v 70
~sald. linings forming a slot for the passage .

of the anode and shoulders ad; acent to the -
slot, to engage the horizontal member of the = -

culating channels A® which lead ‘upwardly

{rom the collecting chamber A® to the pe-
nipheral chamberB. . = -

anode. Preferably these linings have their -
nner walls converging upwardly as shown 75+«
toward the depending member of the anode, =~ =
‘which member I prefer to make with a series -

of vertical slits or saw cuts D*.  The lower =~
end of the anode should be some distance . . o
| above the level of the outermost and highest g9
Tidge A’ so that the anode will riot be in con- -
j‘tact with the mercury. Exteriorly of the = o |
Tidge A*are located the discharge ends of cir- -~

85

- In ,_order_to'-b_ring about 'the_-_circﬁlatidn éf

the mercury I provide a plunger F mounted

| to reciprocate in the collecting chamber A2
90
1nto an annular chamber A7 at the bottom of
‘the collecting chamber A2. In one position,
“the arms F*, as shown in Fig. 1 close the Jower
ends of the channels A% but when the plun-
-ger 1s given a quarter turn the channels AS
‘conneet with the  collecting : chamber Az

and provided with arms F!' which extend

05

The plunger is connected with a shaft G

mounted to rotate in a bearing H.and in a
in I at the lower end of the connecting rod
. - This rod is also connected with a crank

K! upon the shaft K which receives power in . -

100

any .sultable manner, asfor instance by -

The shaft G not only turns in the earing H

but is also capable of sliding therein length-
wise, the sai

| means of a belt applied to the %ulley K.

- 105
bearing being supported by

legs H* within the tank which legs also carry

‘the standards H? in which the shaft K 15
‘Journaled. Of course, the shafts Gand K
and the parts connected therein might be

supported In any othersuitable manner. . On

110

~Within the chamber B a ndge A* projects | the shaft K is located a bevel pinion K® mesii-
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- ing with a similar pinion‘Lf on a shaft L, the | A’ thus agaln reaching the collecting cham-

~ lower end of which carries the mutilated | ber A% In this manner the mercury is con-~
gear L?. This gear meshes at times with a | stantly circulated, passing inwardly over the

-pinion M connected with the shaft G so as.to ' tiers of ridges A’ and outwardly through the

& always rotate therewith, for instance by | return channels A°. ' 70
" means of a key G/, but s sliding movement of | Of course, where 1 have s oken of mer-
the shaft _Gr within the pinion 18 allowed, the | cury, this has been done ¢or the sake of sim-
¥ini_on being held agamst vertical movement, - licity; ‘as a matter of fact, of course, the
 for instance by means of a stop N. *}liquid circulating at the bottom of the cell

29 O indicates the pipe for sulpplymg the | and returning through the channels A% 1snot 75

tank with the brine or other liquid to be | pure mercury after the operation has been
 treated; P is the pipe for carrying off the started, but o mixture of mercury andsodium

~ caustic soda formed; Q is the pipe for the | amalgam. The term ‘“mercury - as used
escape of the chlorin and R is the pipe for | some of the claims, is therefore not to be

15 the removal of brine. ] -* | given any restrictive or literal mterpreta- 80

The anode D may be made in sections as | tion. I desire also to call particular atten- -
~ indicated in Kig. 2. IR tion to.the provision of two entirely separate
~In operation su cient mercury is poured | paths ¢or the circulating cathode liquid, the

 into the apparatus to fill the space between | return path formed by the channels A® being

9o the ridges A’ and A* and some mercury 1s separate from the downward path of the 85

also poured 1nto the central collecting cham- cathode liquid; yet in the preferred form ol
per A?, 'The decomposition chamber B is | my invention as shown, both paths are with-
then also filled with brine on top of the mer- | in the walls of the tank, so t}m,t there 1s no

~ cury and the combining chamber C with danger .of leakage. ,

o5 water, for instance to the level indicated in |  As & means for propelling the cathode hq- 90
‘Fig.1. Thetank '+oelf is connected with the uid, I have here shown .& reciprocating
negative pole, the snode D with the positive | plunger which at the same time forms a valve

~ pole of a dynamo Or other source of.elec- arranged to. turn periodically; 1 desire 1t toO

~ tricity. I need not here give details of the | be understood, however, that other devices
20 chemical reaction as the sgme 1s well known | may be employed for effecting the circula~ 95
" and no novelty is claimed for it. During | tion of the Liquid. |
the operation the shaft K is rotated so that T claim; .
~ the plunger ¥ will be recilprocated up and | 1. A cell for electrolytic processes, having
down and also given partial turns at the end | & series -of concentric retaining ridges ar-

a5 of the upstroke 'and also at the end of the | ranged stepwise each of said tidges being 100
downstroke.  TFig. 1 shows the position of | separate from the others. .
the parts at the end of the downstroke, and | 2. An electrolytic cell having a series of
“the plunger ¥ has just been turned <uch | retaining ridges arranged one within the
& manner that the arms It close the lower other and step-wise, each ridge being con-

40 ends of the channels A®. The plunger now tinuous and separate from the others. 4
moves upward and the mercury contained | 3. An electrolytic cell ‘having an imper-
:n the collecting chamber A? passes through forate bottom with entirely se arate re-
~hannels A® at the side of said chamber, | taining ridges projecting ﬁhere@ '

and while remaining in said chamber, is | wise. . o
45 thereby placedheneath'the plunger instead | 4. An electrolytic cell having a series of 110
" of above the same. The channels A® | endless retaining ridges arranged one within
‘should rteach down to about the lowest | the other and step-wise, said ‘cell being pro-
point which the lower surface of the | vided with a collecting chamber,. a retirn
plunger reaches. When the plunger F has ~hannel leading from said chamber to another
50 attained its highest position, the mutilated | portion of the cell, and means for propelling 115
- gear L* will give the plunger a quarter turn | mercury through said channel. .
Thus bringing the arms It out of registry | 5. An electrolytic cell having a series of
with the channels A® but into registry wit?ﬁ. retaining ridges arranged one within the
the channels A°. The . movement of tne other and step-wise, the outer ridges being .
55 mercury from above the plunger to below it | higher than the inner ones, said cell bemng 120
is thus arrested and the collecting chamber provided with a central collecting chamber, a
A? and the chamber A’ are connected with | return channel leading from. said chamber to
the channels A°. As the plunger ¥ now the peripheral portion of the cell, and means

| moves downward, the mercury contained /| for propelling mercury through said channel.

<o in the chambers beneath the plunger is forced | 6. An electrolytic cell having & series of 125
"~ through the channels A® into the decompo- entirely separate retaining ridges arranged

&ition chamber B of the apparatus. is | one within the other and step-wise. =

mercury flows inwardly over the ridge A% | 7. An electrolytic cell having a partition
passes through. the seal formed by the lower oxtending to & point within & s ort distance

65 edge of the rim A® and flows over the ridges { from the bottom of the cell and dividing the 130

ot
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I =




10

- ridge arranged within
~compartment
channel. -

15

‘seal, and electrodes’in sgi

~ portion of said

cell into communicating inner and outer com-
‘partments, a ridge located within the inner
compartment an

_, 1d extending above the level
of the lower edge of said partition to form a-
compartments. .

8. An- electrolytic cell ‘having a: central
combining compartment and an annular de-
composition compartment surrounding: 1t,-

step-wise in the central com-

ridges arranged

partment, a
composition compartment, and 2 retaining

n the decomposition.
adjacent.to the orifice of said
9. An electrolytic cell hawng 2

spaced - from ‘the bottom and divi .

~ ferent levels, g return  channel connecting

20

25

 retaining ridge located in

30

~ nel.

~ ranged ste wise in the _ |
- 12. An electrolytic cell having a partition: |
- Spaced from the bottom
40

located

- into two compartments located
35

the two compartments, and a retaining ridge
to the orifice of said channel. - R
10. An electrolytic cell having a partition

‘Spaced from the bottom and dividing the cell
mto .two compartments

~ levels; a return channel cennecting the two
~_compartments, g series of ridg

partment adjacent o tho orii o sid chan

levels, a return channel H _
compartments, and a- serles of ridges ar-
lower compartment.

Into two compartments. located
levels, a return channel

- Stepwise in the lower compartment, the up-

45

50

~ stepwise in the lower compartment, the up-

permost of these ridges extending to a level
above that of the lowered%le'of the partition.
13. An electrolytic cell | aving a partition

~ spaced from the bottom and dividing the cell
1nto two compartments
levels, a return channel

located at different
connecting the two-

compartments, a series of ridges arranged

. B permost of these ridges extending to a level

55

60

above that of the lower edge of the
and a retaining n
compartment, adjacent to the orifice of said
- channel. - PR

ridge located in t e higher

14. An electrolytic cell having an annular
electrode compartment

15. An eléctrOIytic' éellha',vi‘ngan e'_.lectrdd‘é '

‘compartment with Insulating linings inelos-
ng a space which widens

e W éns toward the bottom,
--.a-'nd form.mg._ a 310137 Wlth "BhOulldeflfﬂl..fa;;d] acent

| section, supported on said shoulders anc
tfgﬁl}g into said space through the slot of the

caannel connecting the lower | 17. An eloctrolytic cell having. a down-
compartment with the de-

© .. | the cell’s outer surface.
partition | - 18,

~dividing the |
cell into two compartments located’ at dif-

in the higher compartment adjacent

located at different

and dividing the cell |-
at different | siti
rn. ¢ connecting. the two | wi
compartments, and a series of ridges arranged |

artition,

with insulating lin-
- ings.inclosing a space which widens towards

‘the bottom, and an electrode dipping into
| culatin

there-t-d, and an elec&ode T-shaped

‘which Ipa,ths are entir

b

ward path for a liquid cathode electrode and
i & separate upward return E&th for said liquid
electrode connected . wit . said downward
path both paths being located interiorly of

ing located interiorly of the cell
face and a device for propelling the liquid
~cathode electrode. - ' -

rate upward path for the return of the li
electrode, both paths being located interiorly
of the cell’s outer

1N cross-

and dip-

| 16_._': An '.electrélytic cell having within its 79 _

' walls two separate yet connected paths for

., '_th,e circulation of .q, liqluid cathode electrode
ely within the walls of

nE o

S
80 -

of a liquid cathode electrode, both paths be-
' cell’s outer sur-
85

| °19. An electrolytic cell having 8 downward
passage for a liquid cathode electrode, a sepa-
qud
. 90

- | surface and a device for o
| propelling the liquid through said returnpath. -

1 20. An electrol{tic cell having a downward -
i

passage -for a liquid cathode electrode,
Formedwith a collecting chamber at the bot.
tom of said passage
leading to said chamber, a return. channel

95

and a supply channe] |

]‘ea'ding frOm S&id Ch&mber to the upper-por_ :

k. | tionof the said Passage, and a plunger mount-
connecting the two

1n said chamber and also

ed to reciprocate
sald plunger having a valve

mounted to turn,
member or arm

'&;.s‘a,id path to its upper portion, an

| electrode periodically through its return
channel, said plunger being also mounted to
‘turn at predetermined stages of its recipro-
| cating -movement and forming a valve to
open or close the inlet to the return channel.

‘ridges arranged stepwise and an independent,

circulating passage connecting the central
portion of said bottom with 1ts peripheral

portion,

428, An"'e;lectro'lytié -.cell-'héﬁfing a substan-

tially conical bottom with ridges projecting

| therefrom stepwise, and an independent cir- _
g passage located entirely within the

‘wall of the cell and connecting the

| ripheral portion thereof.

_ 1 d a plunger
‘mounted to recﬁ)_roca,teto proFel the liquid
1

| central portion of the bottom with the pe- B
T g

100 .

which in one position closes -

105
110

115

. 22. An electrolytic cell having a substan-
| tially conical bottom with entirely separate

120

125



. sesoss
- 24. An electrolytic cell héfﬁng.'aj -Sllbﬂﬁﬂ;n; | kl_igned my name in the ﬁresence of two sub-
- til;la,lly conical bo.tti)m angan indiepe‘nd}e]?t ciﬁ'— scribing witnesses. . . o

- culating passage locate entirely within the ' ! n ODIN.
bottom wall of the cell and ‘connecting the - BRODDE k. F":,RHODIN‘

& central ;'p'QI:tion'jaffthe"b(}tt_om with the pe- Witnesses: S
- ripheral portion thereof. = -t Jomx G. REm,

D In_ te_s_t.imGI}y‘-‘Whereof_ I' have: hereunta “. ArTtHUBR E. BROWN.
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