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‘Will and State of IHIHUIS have

UN ETED %TATE% PATEWT @FFECE

HARRY H BATES ANI} I‘OL(JER &DAM OF J'OLIET ILLJ.NOIS

| ELECTROLYTIC APPARATUS;

Spemﬁcatlon of Letters Pate*‘lt
Appllcatlon ﬁled June ’2’ 1908,

Pai emeﬂ D{i(-
Serlal No, 500 508.

. To all w?zom 0% may concern;

ﬂmﬂ too much of the electrlc cuu‘ent WAaS

28, 1909.

‘Be it known that we, I"IAI{IM H. Bares , consumed in bringing up the temperature of -

"a.nd Forger ADAN, mtueus of the United

States, residing in Jollet m the cowmity of
mvented a

new .and useful Imprmement n Llectm-—

“lytic Apparatus, of which the following is

"11'. a Specification.

IO
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“This invention relates to a cell apparmh
for obtaining chlorates from alkaline or al-
“Kaline earth metals by electrolysis.
the invention consists generally stated 1in
~-epiploying mechanical means for agitating
the electlolyte as 1t passes through the cell,
and thus causing said solution to e by ouglt
mere rapidly and thoroughly into the nee-

- essary. contact with the electrodes, whereby |
7 the rapidity of the Retion is much increased
_..and other valuable results achieved, aud fur-

“thei in utilizing a large body of ‘the solu-
‘tion to retain the heat 1111parted ny the elee-

tric current and to thus save m the cost of

_'__Ull? oper ation, as witl more fully he: emailer
—-appear. .. |

dr*m g, which

In the accom p ulymn

?fmms a part of this ‘:]JLCIﬁCHthH T ioure 1

represents a vertical secticn of the cell appu-
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.""f._'f-111 the several ﬁm”‘@..}
5 -.wherevw un&d

40

1atus; Ifig.
' line 2
'1 ’ml ::,Lcimn o1 tho line &

Coperated without a diaphragm, either ¢
- electrolytic process was carried on until
cwhole. or nearly all of -the solution in the
~.cell had been acted upon by the clectric cue-
. rent, |
-thlollﬂ‘] the cell at such speed that ceuly

2 15 a horizontal a-:,aimn on Lhe

-5 rJF I, |
lee numerals of reference made use of
denocte hike parts

~Hitherto in e]ecir(}h ic cells which were

or the solution wax passed rapidly

= small part 6f it was presented to the nefion

of the eleetrie  current.

“method, a high efficiency was (ﬂnm ol nt

- the Rrst pmt of the process '

49

cell became clogged and the
“spondingly decreased at the Julter prarl ol
- the process, due to this clogoing

- fact that the slat which hed heen converted

50 -was acted uporn a second time by the electrie

Ceurrent,

With the
HHT :::-'%:. {lin
amount - Dt the *nl] converted increased, (hie
aificiency {,m_l -

and i

it was  conducted  awa LY,

beTore

With the latier meﬂmd the clogeing was

';'ij; prevented by

.
W |

I

“the :

passing a large -anount  of
soltition: thr{mgh a small w]l but OWing tn
speed -at which 1t was llﬁ;LL‘anfll‘} to pass

And

S92, 01' Fig, 1; and T 3 s, 11 h:mmn-'
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the mixing and .

1 the

if-f_-:}.?me &:eluuﬁn thiy 0115311 the celI tc pr vent cloﬁ-—- i mmuu

the solution to thﬁ wqmred poeint ; 1 other
words great many amperps of current
fivst went o heat the entive amount of Liquid
in the cell bfore any of the current was
used to make the conversion of the salt and
inasmuch as ouly a small amount of salt
was allowed to become converted, while the

heated, the 1*esult was an exfravagant ex-
pendﬂme of electric current to heat this
Iiquid over and over again until all of the
salt conhuwd in 1t had been converted,

In the cell which we have discovered the

60

85
entire amount of the HUIIIUOII lmd to become

70

electrolytie solution is led into a central |

compariment which. is entirely ‘separated

from that part of the 1](]111{1 undergoing the

;Mlon ¢f the electric curvent and at: the
sane time 1s enfively jacketed by the hot
wlu{l{m 1y - contact with the elt*{i}()dmj SO

75

that the hquid in this central co npaviment

becomes heated and being of a lurge volume

with the electrie curvent holds the “hea

as compared witlh that which is in'gmta;:tf‘so

From this central unnual[nwm the so 111(1011

lHquid, which is hot, is Ted to that. pmimu of
Hw cell whorein the cleetrolytic action {a lx(‘“‘;
place and is there wb]ulml to violent ngi-
Lation, and 1o the action of a Iay e eleed voile

surface,. which converis ]1111{‘[1“1111, all the

chilorid info chlorate before the solution
feaves the cell.
hqmd i dvawn ofl 1to the or
or selthng clinbers, “ri[h

10 Unnece=sairy ehrrent s w; asted 1 rehead-
g the sulution for the reason that when
Lhe liumwl h;r-t cotes I eontaet uil'lt'
s aiveady at the ]}Iﬁ') © {em-

ey alure uul 1 that s uwmmd of {he elec-

111;11\, mnl Y

From this compartent the

the.

g0

this appar s

J5

{rie cureent is to hold it af. that temperature

Al

convert the ¢h lm}{] ito- ehloraie.

o=l {he {mlw amount of =alt in this com-.

artment of the cell can bo allowed 1o he-

SO converied  for the veason  (hat

the o of the solution *m(l {urther to
stirring action of the apita-

tion——{hat the solution passes oal o e

CoOlne a.nl setthing receptacle betore it lias
~a chanee to ([L|’f{}-ll in the cell itself.

with {his apparalus we are able to heat and
convert almost the entire :

vlutmn vt one operation without the

the
aretion. talkes ]rlaw o (nickly,=due. to the’
Jarge prepertion of the electrode surface to

imonnt ot ehlorid,
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Thus .
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' ,,‘I ving the eﬂiueucv of [he Celll-‘-';':
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reduced by clogging- due to reconverted |
chlorid and we thus also avoid the needless

waste of eleciric current in heating and re-
heating the solution liquid before the entire
amount of chlorid contained in it has been
converted. - | | -
As an element entering into the reduction
of the first cost of a cell necessary for this
process we are able to use both sides ot the
platinum anode surface, where hitherto,

when thin sheets of platinum were used,
only one side was available.

In former con-
structions either a thick sheet of platinum
was necessary, which made such a cell very
Ligh at fir<t cost, or a thin sheet of platinum
supported on one side by a heavy piece of
baser material, was used, in which case only

one side of the platinum could be employed.
or revolv-.

By the use of a celi with moving
ing electrodes we are able not only to agi-

tate the solution while 1t 1s being acted upon

by the electric current and thus materially
to assist in the forming of the secondary re-
actions, which hitherto were assisted only
by the action of diffusion, but we are also
able to prevent retention on the cathode sur-
faces of the gas bubbles of hydregen which
form there, and tend to retard the action by
polarization.

Tn the sa’d drawings 11 is a cell which

may preferably be of metal cast in cylin-

drical form, provided at the bottom with a
step bearing piece 12, at one side and in the
apper part with an outflow pipe 13. |

The cover for the cell is shown at 14, and

is shown as being seccured to the cell by |

through bolts 15, 15. In the center of the
cover is shown an opening for the passage
of a hollow double shaft, presently to be
described, and this opening is shown as be-

ing provided with a stufling box 10. De-
tween the cover and the cylindrical cell 1s.

a layer 17 of electrical insulating material,
which muy if desired be o constituted as
also to- serve as a packing. The hollow

“double shaft, above- mentioned, comprises

the central tube 18; open at the top to re-
ceive the funnel 19; supported at the bottom
by the pivotal bearing 20, setling on the
step 121 supported at the upper part the
bearing block 21 and perforated within the

cell asat 92992, for the outflow of the solu-

tion received through the funnel. Secured

to this hellow shaff, and to revolve there-
with, is the bevel gear wheel 23 (driven by
the gear 24). There is also secured to.and

‘moving with the said hollow shaft just be-
low the gear a contact ring 25, in electrical

connection with the said shaft and with the

stationary block “or  piece 26 constituting

the terminal for the cathodes of the cell.

 Within the cell the said shaft carries near

its upper part the disk or horizontal head

27 secured to and in electrical contact with | flow

—_—— —

sa1d solution.

044,650

said shaft: and also near the bottom of the
cell the second disk or head 28.. These two
heads support both the cathodes and the
anode, the former being in electrical contack
with said heads and the latter insulated’
therefrom. And said heads also support a
vertical eylindrical partition 29 secured
firmly to both, and provided with perfora-

tions 80, 30; for the outflow of the solution

from the inner part or chamber 31, to the
middle part or chamber 32 of the cell. Lo
the upper portion of the said shaft or tube
18 is attached the outer tube 33. the same
heing insulated from the said inner tube 18,
and from the contact ring 25.  This outer

tube carries the contact ring 84 in electrical
contact therewith and in contact with the

stationary terminal 85, the same being the
anode terminal. Tt also carries within the
coll the head or disk 36 insulated electrically
frem the inner tube and its disks or heads.
The anode is carried by and is in electrical
contact with this head or disk 36.

The anode is shown at 37, carried by the

lead 36 and the head 28, and ‘passng

throngh the head 27 being insulated from
(lie heads 27 and 28. As shown this anode
is formed in cylindrical shape of a thin
dlicet of some suitable metal, say platinum,
and having two vertical passages 38, 38

through it so that the solution occupying

(he middle chamber. 32 may flow cutward to
the outer or peripheral chamber 89. The
withodes 40, 41, each consists of a cvlindrical
<heet of some suitable metal, say copper and
having also the two vertical passages 42, 42,
correspondingly to the passages 35, 38, 10
permit the cireulation of the solition, ©One
of the eathodes is placed on each side of the
anode. Tach of the cathode sheets 1s cut
with rectangular cuts to form wings 43, 44,
out of the material of the cathode by bend-
ing these cuts away from the sheet. The
cuts of the inner cathode sheet are bent in-
wardly toward the axis of the cell to form
the wings 43, and the cuts in the outer cath-

ode sheet ave bent outwardly toward the

periphery of the cell to forn: the wings 44.
The edges of the wings in both cathode

! sheets point in the general direction the

shaft turns, that is in the general dirvection

solution these wings gather the solution and
cauve it to flow from within and from. with-

out toward and against both sides of the

anode, and at the same time agitating the
Above the funnel is the in-
let pipe 45, provided with a smtable regu-
lating valve 46 for regulating the flow ot

the solution to the cell and thereby also reg--

ulattng and determining how long the solu-
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of the arrow on Fig. 3 of the drawing, so -
that as the cathodes are moved through the

120
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tion shall remain in the cell, since 1f the

be slow the liquid solution will remain
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Jonger in the cell than if the flow
as the solution c
it flows into the cell.

The operation of the appamtus is as fol-

5 lows: A suitable solution of the salts of alka-
lme or alkaline earth metals 15 made in wa-
ter and this solution is regulably permitted
to flow 1nto the funnel and through the hol-
low shaft and its pertorations into the inner
chamber of the cell whence it passes through
the perforated sides of said inner chamber
into the middle chamber and . thence to the

outer or peripheral chamuver filling the inte-.

rior of the cell up to a level with the outflow
pipe. In the meantime; power being applied
by the gearing, the hollma <haft, carrying
the anode and cathode, is caused to revolve
in the direction of the arrow on Fig. 3. and
the electric current is also turned on. The
spreading wings of the cathode “moving
through the solution gatheritin and prodme
a flow of the 501ut1011 from bhotl sides towad

~the anode thus impinging the solution upon

35

40

45

60

69

both sides of the anode sheet. The solution
after being acted upon finds its way to the
outflow pipe, and escapes into a receiver.
There 1t should be tested to determine its
condition and to determine whether it has
rentaimed fong enough in the cell.
test indicates that the solution should have
remained longer the supply of inflowing so-
Iution 1s legsened by means of the valve in

“the inlet pipe, or if it shows that the solu-

tion has remained too long the supply is in-
creased as occasion 1‘equ1re€
in the cell 1s heated by the electric current up
to the required temperature for the elec-
trolysis within a reasonable time and the so-
lution being 1in considerable body
inner chamber this heat 1s held to mee't the
imncoming flow so that less current is there-
atter required because the already heated so-
lution acts to warm the portion that is added
by the inflow and there is therefore no waste
of clectric current in heating the solution,

_thie 1s a material advantage and economy 1n

the ase of the apparatus. So too the most
expensive part of an LleCtI‘OI}TtIC cell for
the production of Chl()l"ltﬁ% 1s -usually the
anode, which 1s best made of platinum to
withstand the disrupting  action. In the
present apparatus the anode is preterably
made of a very thin sheet of platinum al-
theugh 1t 15 understood we do not limit our-
selves to platinum. It 1s possible to use the
thinnest sheet of metal because it is sup-
ported at both top and bottom firmly and in
such manuner that there 1s no strain upon it
and bemg smooth and moving smoothly
threugh the solution no strain whatever is
put upon 1t 1 the operation. Moreover this
thin sheet of the metal 1s made to do donble
service by presenting hoth of its sides to the
electrolytic action, one side to one cathode
and the other side to dllOthOl cathode, thus

can only flow out as fast a-«_'-

-tihmml

to do t

~face retards

It this

The solution

in the

8

be facief obtaining in the cell double tue amount of
anode surfaces with

the same amount of ma-
terizl than was heretofore thonoht ])1 AC-
tiesible with sueh thin sheets of metal.  In-
as e cost of the 11mwnm is the
mam mitial cost of the cell our construction
(‘.H‘ll)lﬂ
of an apparvatus for the manufacture of chlo-
rates. Tt will he seen that though ene of the
clectrodes 1s made use of as ﬂle moving
means to agitate and civeulate the solution In
the cell. the one selected for this purpose 1s
the cathode elenient, which may be made of
cheap metal and may w 1tlwut areat expense
be constructed as thick and he
the werk ﬂl,d to thlam the wear:
this utilization of one of the electrodes
material advaniage in the construction and
operation of - the apparatus. So too it
should be noted that one of the great hin-
(11 ances {6 active electrolysis of ¢hlorids has
always been the formation of hydrogen

ar (1

u= to greatly reduce the initial cost

Wy as required

1S o

1;:)
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bubbles on the surface of the cathode and .

wlneh by keeping the sclution from the sur-
the action. Dut in the present

apparatus both of the electrodes are in mo-
tion through the agitated solution and are
Conse( uentlv heing washed-hy the a(}]ni 1O1 SO

that as the inevitable bubbles form they are
mnmediately washed away into the solution
and escape without having time to do any
danmage 1n retarding the action.

We claim —

1. An electrolytic cell for the production

of chlorates from chlorids having moving

90

100

anodes and cathddes mounted so as to move -

111 tht;, same direction upon a common axis.

2. An electrolytic cell for the production
of chlorafes from chlorids cont A1NIDY MOov-
ng anodas and cathodes mounted =0 asg to
move in the same direction upon a common

axis constructed to agitate the solution by

then movement.

3. An electrolytic cell for thf, production
of (,hlmaio fronm chlorids 1 which the
cathade 18 given a rotary movement in the
solution and 1s constructed with vanes to
agitate the solution by such movement.

4. An electrolytic cell for the production
of chlorates frem chlorids in which the
anode 18 made without vanes and the cathode
made with vanes, and the latter given a ro-

tary movement thmnﬂh the solution to agl-
tate the samne and brmﬂ all parts thercof

11)1(]1} into contact wiilt the electrodes.

5. An clectrolytic cell for the ]}roduetmn
of chlorates from chlorids in which the
anode 15 given a rotary movement and is

formed of lmth <tdes of a thin sheet of metal

and the eathode 1s made to face both sides of
the anode sheet.,

6. In an elecirolytic cell the cylindrical
anode formed of a thin sheet of metal and
the cathode formed in two parts facing both

s1des of said anode and 1n proximity thereto,

110

115

120



said cathode and anode being mounted 1in

10

=

bearings to revolve through the solution, the ;

cathode being provided with means for di-

recting the current of solution 1nto contact .

E

]
1
l
i
!

with the anode at both of its sides, combined

with mechanism for revolving the cathode.

7. In an electrolytic cell the cylindrical
anode formed of a thin sheet of metal and
the cathode formed in two parts facing both
sides of said anode and in proximity thereto,
said cathode and anode being mounted 1n
bearings to revolve threugh the solution, the
cathode being provided with means for di-

rP——— - ETEE T TT—— == -

recting the current of solution into contact

with the anode at both of its sides, com-

bined with mechanisin for revolving tne

cathode, said means for directing the cur- |

A
I

rent of solution into contact with the anode
congisting of vanes carried by the cathode.

“econstituting o

944 850

8. An electrolytic cell made in two parts,
an outer and an inner part, the inner part of
which 1s not an electrode and does not con-
tain electrodes, and is constructed to receive
the solution to be treated, and another or
outer part surrounding the inner one and
containing the moving electrodes and treat-
ing and discharging the solution, the whole
close vessel provided with a
cover, whereby the heat and gases ol the
clectrolytic action are conserved and used to
heat the incoming solution before it reaches
the electrodes, substantially as specified.

HARRY H. BATER.
FOLGER ADADM.
Witnesses: |

JouN W. Muxpavy,
H. M. Muxbpar.
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