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To mZZ whom it My concern:
‘Be it known that I, WiLLiaM T. GIBBS

- sub;lec-t of the Queen of Great Britain rebldmg

at Buckingham, Ottawa county, Provmee of

Quebecy Oanada have invented certain new

.and useful Impmvements in Electrolytic Ap-
paratus, fully described and represented in
‘the following specification and the accompa-

-nying drawmﬂ"; forming a part of the same.

0

My mventmn 1ela,tes, in its broadest scope,

~ to apparatus for use in all those electrolytic

20

. tdelectrolysis everysalt presentisto a greater

‘processes in which the ultimate product
sought is formed by the action. upon each ;
o other of the pmduebs of the electrolysis, and
15 .

.rates from the chlorids of alkaline and alka-

more. particularly to the produection of chlo-

line-earth metals, and has for its objeet the

construction of apparatus for use in such elec-
trolytic processes and specially suitable for
‘use in such produetion of echlorates.
~processes this difficulty has been encountered
-and has proved very serious.

In these

_ Inasmuch as
when a solation of mixed salts is submitted

or less extent decomposed, that salt the pro-

duction of which is the object of the procﬁss
‘will as it accumulates in the ligquid be itself

to a certain extent decomposed by the action

~ of the current, and a portion of the current

30

will thus be waatefnlly consumed. Ithasbeen

~ usual to continue the electrolysis antil the

saturation-of the bath became such that erys—

~ tallization would oceur in the cell itself or in

35

. pose.

40

45

another-rer eptacle into which the liguid was
drawn off and allowed to stand for that pur-
. As the percentage of the salt in the
bath 1ncreased the percentage of current
wasted in attdcking it also increased and the
efficiency of the process diminished. While,

therefore, the efficiency at the beglnmnﬂ*

might be frood thai.at the end was very low,
and the average showed a very large peteent-
age of loss. I have. discovered. tha‘u by mak-

in ¢ the lowof the liguid through the cell con-

tinuous it becoines practicable to remove the
salt from the bath rapidly and continuously

and while its percentage is still small, and

thereby to greatly reduce the QUdlltlhy of cur-
rent lost in uselessly decomposing it. . Thus,

whereas the degree of saturation usuallyhere- 5o

| tofore éemploy ed in the practice of such proc-

esses has been upward of ten per cent., that
einployed in my process inay be less than thfée‘

_per cent., and as a consequence the efficiency

of the electrolysis is nearly doubled. Hav: 55

 ing removed the chlorate from the llquid I
jrenlemsh it with chlorid and return it in a
| continuous stream tothe cell.

T have also dis-
covered that the ehlorids of the alkaline and
alkaline-earth metals can be electrolytically 6o

| treated between metal electrodes separated

from each other only by the solution and the
necessaryinsulation—i, e., without the use of

a separ a,tmtr-dlaphra,ﬂ'm—-mbh economy and
success. lthas beeén heretoforesu pposed that 65
the hydrogen freed at the cathode would re-
duceor prevent the formation of the chlorates
unless the electrodes were kept separate by

a diaphragm or unless the hydrogen were con-
sumed at. the cathode—as, e. ¢., by an oxid 7o
of copper electrode. It hasalso been consid-
ered desirable to thus separate the liberated
hydrogen and chlorin to prevent the forma-
tion of hydrochloric acid and consequent

‘diminution of the amount of chlorate pro- 75

duced. I have, however, discovered in the
course of my expenments that these reac-
tions do not oceur in a substantiallyinjurious
degree when the percentage of chlorate is
kepb down to a low percentage by a continu- 8o
ous flow of the solution through the cell and
that as a consequence I can employ metal

electrodes in close. proximity to each other.

This is a great advanraﬁe, since the use of a
diaphragm largely increases the resistance of 83

| the eleetmlyblc cell, and consequently the ex-

pense of the ploductwn while the use of a

| non-metallic electrode, which will consume

the hydrogen, is attended with disadvantages
which seuousl.} interfére with the economy gyo
of the process. This discovery enables ine
to construct a cell having peculiar adapta-
tions for my continuous process. 1 am en-
abled to place the electrodes in close and im-
mediate proximity, and thus to use a current 9s
of large amperage and low voltage. The cell®

in whlph these electrodes are contained is nec-
| essarily of small cubical capacity, since the
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latter cannot be greater in proportion to the | be different, owing to diflerent conditions of

eleetrode-surface than-will properly feed the
olectrodes by the-action of diffusion, and
therefore it is not adapted to the old discon-
uous process. In the first place, its capacity
is so small that the filling of the cell, the ap-
plication of the current, and theemptying and
the refilling of the cell would entail incon-
venicence which would make such use almost
if not wholly impracticable, while if the solu-
tion passes through the cell in a continuous
flow ils capacity is ample.

Another very important advantage secured
by the small size of the cell and the large
amperage or density of the current 1 am en-
abled 1o use is that I can produce all the heat
necessary to raise the temperature to the
proper point for the decomposition of hypo-
chlorites by the action of the current itself.
Heretofore it has been usunal on aecount of
the large capacity of the cell employed inthe
mantufacture of chlorates to supply this tem-

perature by meansof heat from an external

soutrce. This is very difficult to do, practi-
cally beeause of the necessity of using appa-
ratus for conveying the heat to the solution
which will be resistant to the action of chlo-
In this connection, again, the continu-
outs flow of the solution through the cell 18
of great consequence, for the reason that the
large amount of current I am enabled to vse
in the small cell would, if the electrolysis
were conducted in the usual discontinuous
manner, heat the bath much higher than 1s
permissible, while the continuous flow of the
solution reduces and limits the development
of heat to such a degree as is desirable for
the process—namely, within the limits of 90°
Lo 200° Fahrenheit, the preferable tempera-
ture being from 110° to 120° KFahrenheit.
With this construetion of cell and with a con-

tinuous low T am enabled to use a current of

two to four (preferably three) amperes per
square inch of electrode-surface, which very
ereatly inereases the capacity of the plantin
proportion to its size over anything hereto-
fore accomplished.

Another important advantage secured is
that Lawm able tocontrol and regulate the tem-
perature of the solutioil in the cells by regu-
lating the flow of the solution, which as it
cnters the cell 1s cold and causes an over-
{flow of the hotsolution. "T'hisis a much more
convenient means of regulating the tempera-
ture than by regulating the supply of exter-
nal heat, on the one hand, or than by regulat-
ing the density of the current used, on the
other hand, and this advantage 1s of greater
value where a battery of cells sueh as 1s es-
pecially adapted to my process is employed
than wheresingle cells are used, for this rea-

son that where a sinvle current is directed

through a battery of eells 1f 1t wereattempted
to regulate the heat in the cells by changes
in the density of current all the cells woutld
be effected by each change, wherecas the tem-

locations of the cells in the battery or diiler-
ent internal conditions in the cell or in the
supply and delivery pipes leading Lo and from
each cell. The flow of the solution through
each cell, however, can be separately and
conveniently controlled so as to properly
limit and adjust the temperature in each cell
separately from and independently ot the
others. | |

It is necessary in the cells Jor the produe-
tion of chlorates to use as an aunde a mate-
rial which 1s substantially resisiant to the ac-
tion of chlorin—as, for instance, platinum.
The cost of this metal or equivalent material,

however, makes impracticable the use of

heavy sheets as electrodes, and the high re-

sistance of platinum also unfitsitfor usealone

as an anode. It is also extremely difficult to
nse thin sheets of platinum as electrodes,
owing totheirtendency to bend and warp,and
consequently short circuit. It is also disad-
vantageous to use compound plates made up
of a cheap metal, which would if used alone be
subject to disruption in the presence of chlo-
rin plated or covered with resistant material,
as platinum, for the reason that it is difficuls
to make such covering at the angles of the
plate impervious to the action of chlorin, and
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such, plates when used have been found to

have less durability than is desirable. Fur-
thermore, whatever the material of the elec-
trodes the use of the usual connecting-rods
causes much troule and expense, since they
are both inconvenient in themselves and con-
tinually liable to disintegration through acci-
dental contact with the chemicals. I have
overcome these difficulties by using for one
side of exch cell aplate of cheap metal—as, for
instance, lead—faced with platinum or other
substance subs:antially resistant to the ac-
tion of ¢hlorin, causing the plate and facing
to project beyond the other parts of the cell
which inclose the solution, so that only the

i plain face of the plate will be exposed to the

solution, and employing this platinum face as
the anode of a single pair of electrodes con-
tained in the cell, this being iy preferred
construction,it being understood thatl do not
limit myself to it. This facing ol platinum
or other resistant substance can be made very
thin without disadvantage, since strength
and rigidity are supplied to it by the metal
backing, which cannot be reached by the so-
lution. Thedifficulty of making connections
is also avoided, since these are made through
the wall of the cell, and the cell or cells be-

| ing preferably closed and arranged as de-

seribed chemiecal attack upon parts of the
circuit other than the electrolyte is avoided.

1 have also devised a feature of construc-
tion which practically overcomes aunother dif-

ficulty ordinarily encountered in such proe-

esses—yviz., polarization of the cathode caused
by the adherence thereto of hydrogen bub-
bles. I have ascertained that an electrode

perature of the solutionin different cells may | composed of vertical wires or metallic rods

100
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effectually "pre'verits polarization.
bles of hydrogen being spheres have the least

possible contact with the eylindrical surface

of the wires or rods. Consequenily they do
not adhere thereto, but roll up the wires to
the top of the cell and there escape. In or-
der to obtain the best resulis, these rods
should be of metaland of small diameter ,sinee

there is no other material than metal which
Is equally suitable for the purpose, and if the
diameter of the rods be large the surface ap-
proximates to a plane sur fd,ce and hasa tend-
ency to hold the bubbles -of hydrogen. I

have found the best results to be secured by
a small rod or wire, by which I mean a rod or

- wire having a di .um,tm less than a qu:wter of

20

" qnnpllf_} and protect, the (_onneetlom I pro-
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an inch,

In order to faelllmte the building uap of a
serics or combination of cells “lm,h shall
have any desired capacity, I cause the metal
plate which serves as a backing for the anode

ol one cell to serve as the rear wall of an-

other cell placed in contact therewith, and to

vide in each cell an 1nterior metallie connec-
tion between each cathode, and this rear wall

of the cell, as by lining the interior of the .

cell between the two in whole or in part with
metfal or making this part of the cell entirely

of metal, pIOVl(lIl]“‘ mnera (*nrulneﬂprr connec-

tions between the cathode and the rear wall.

It will of course be understood that suitable
insulation is provided between each pair of
electrodes. Thismay beaccomplished in any
suitable manner—e. ¢., when the cell is oth-
erwise all of metal or lined with metal or pro-
vided with metallic connections, as above
suggested, it may be conveniently effected by
means of an insulating-gasket entirely sepa-

rating those parts of the cell connected with |

the two electrodes, respectively, and held in

place by a proper fastening‘ or clamp placed.

upon the cell or series of cells. By this con-
struction I secure a unit for use in construct-

ing a series of cells, such unit econtaining an

anode and a cathode belonging, res pectively,
to adjacent pairs of electrodes, whieh units
when combined with mterposed insulating-
gaskets constitute a series of cells «n whleh
the path of the c¢nrrent lies entirely through
the electrolyte and the cell-walls,exterior con-

‘nections being wholly dlbpeubeu with execept
.at.the two extremities of the series.
construction has great advantage in conven-

55 1

This

lence and dma,hlht.y
In the drawings annexed Flnure 1 1epre-
sents a vertical cross- _section of a series of

cells made in accordance with my invention |
~and set up for use.

Fig. 2 is a side elevation
of one of the cells seen on line 2 2 of Fig. 1,

the point of view being to the left of Fig. 1; 4
and Fig. 3 is a dl&”l‘dmmdtlc sketch. of the

cells, coolmg -cham bers ,pump, and replenish-

ing-vat as the same may be used in connec-

tion with a continuous chlorate process.

I will first describe the construction of my:

cell

; £ r.i." '.

I'he bub-

‘and lead for the lining and the plate.

of the contents of the cell.

of and of the liberated gas.

two, ormorein number.

their use 18 not -essential to my process.

S

in vertical eross-section in Flﬂ‘ 1 and 1in side
elevation in Fig. 2,) which may be of metal,

but-which I pretel to make of wood, with me-

tallic or other conducting resistant hmntr B,

as shown, or which may be of other. m.ﬂ‘erlal
not sub,]eet to attack by the solution.

one side of this frame are attached the rods

-or wires {, coustituting a cathode, and on the

otherside a metallic plate D, faced with plati-
num LB, constituting an anode. The cathode
may be of copper, zine, or other suitable
metal, as likewise Inay be the lining B and
the plate D. I prefer copper for the cathode

1t
should be observed that it is not essential

that the lining B be countinuous over the en-
tire surface of the frame A, it being suffi-
cient if conducting conneetlon 18 made be-
tween the cathode “and plate D and the ma-
terial of the frame if subject to attack by the
solution is suitably protected from the action
The sucecessive
frames are insulated from each other by

means of gaskets T, of any snitable insu-

lating mdterlal whlch may be used to form
a tin*ht;' joint between sucecessive frames.
Thcbe gaskets are substantially of the same
vertleal cross-section as the frames.
Supply-tubes G are provided for the intro-
duction of the solution to be subjected to the
electrolytic process, and vents H are provided
at the top of the cells for the discharge there-
In order that the
cells may be kept always full, these vents are
placed just above the inside 1evel of the top
ot each cell, the frame being recessed for that
parpose, and this recess 1s coutinued inward,
a8 shown in dotted lines in Fig. 2, in order to
permit access of the solution to the vent.
- When erected for use, the frames are placed
side by side, with a gasket between each two,
as shown in I‘lcr 1 a,nd are preferablyclam ped
together by means of two end plates J K, con-
nected by bolts L.
rated from :the cells by insulating material.

T'he left-hand cell of the series is closed by a

simple plate m, faced with platinum. 7The
platinum face on the metal back of the right-

Upon.

T'he_plates J K are sepa- -
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hand cell isomitted.  Each pair of electr f)des |

i3 separated by the GOI‘IGSPOHGIHQ gasket.

To prevent short-circuiting by bendmtr of the
wires, horizontal. 1nsula,t,mg rods O are pro-
vided between the electrodes, these rods be-
ing supported by curved portionsof the wires

-orother suitable support,or otherappropriate

insulating means may be employed.
Referrmu' now to the diagram, Fig. 3, P rep-

cooling-chambers Q Q’, which may -be one,

These cooling-cham-
bem are shown as provided with cooling-coils
R. The use of such coils is an advantage,

‘sinece it secures the Drempltatwﬂ of a greater

pmportlon of the chlorate in ‘iOlllBlOIl but,

S
is a pumpfor returning the depleted solution

Each cellconmsts of a t‘mmeA (bhOW!l ; to the 1eplemsh1nﬂ-v¢mt T, where it meets a

resents the electrolytic cells overﬂowmg into

120

130
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fresh eupply of chlorid and isfed by the elphen theanode, . Othersuitable materialasubstan-
X or other connection again into the ‘cell. L tially resistant to the action of chlorin may
The flow of the solution through the cellsis, | be used for this purpose. without depa.rt;mg "o |
~ as I have stated, continuous, and the rate of | from Iny invention in other respects. - |
5 flow and qua.nmty of electric current used | While I have described the plates D as per-
" are so proportioned that the solution as it | manently attached to the frames, I do not
leaves the cell'shall have a small percentage | confine myself to such construction. These
of chlorate.” “Fhis percenta"ge is preferably { platesmay be mddesepemble from the frames 75
less than three per'cent., and I have found | if suitable provision be made for securing & =
o the results to be excellent when it was as low ‘| tight joint and maintaining the electrical con- -
| as one and one-half to one and three-quarters | nection with the cathode when the cells are
per cent. The capa.cu;y of the cell advanta- | set up. |
_geous for use in my processisfrom two to four | While I have shewn my. cells as closed, and 8o
eubic- inches per square inch of electrode- | such a construction has advantages, I do not
surface. If a greéater amount of liquid in | limit myself to closed cells. If desired, the
preportlen to the electrode-surfaceis present | frames A may beso constructed that the cells
~ in the cell, it is diffiult to maintain the req- | shall have open eor partially open tops.
~ uisite degree of heat by the action of thecur-| While I have referred particularly to the 8
. rent, and the application of external heat to | sides of the cell as made of metal, it is of °
- 30 the cell i is difficult and expensive, and, fur- | coufse to be understood that an equwulenr
~ ther, the presence of a larger amount of so-| construction would be the use of other ma-
lution than that indicated inter fores with the | terial lined with metal or with other conduct-
proper diffusive action in the cell. While | ing resistant material. So , al80, the frames A go
. these dimensions of the eell are preferable | may be made of solid met;al instead of other
‘25 when cells are used in connection with my | material lined with metal, and it is not essen-
" improved chlorite process, it will be under- | tial that the lining eheuld cover the whole of
- 8tood that I do not limit myeelf to these dl- the frames if the material of the latter is not
‘mensions.” such as would be attacked by the liquid. If 93

By the term ‘“ elose proximity ” of the elec- the material of the frames is not subject to
.30 trodes ¥ intend to indicate the closest prox- | attack, their entire inner surface may be ex-

‘imity which it is practicable to obtain be- | posed and & mere conducting connection be
‘tween insulated electrodes—as, for instance, | provided between the cathed‘é*and the rear
one-sixteenth to one-eighth of an inch. [T do | wall. 100
not, however, limit myself to such close prox- | - lintend to claim the structu re of cell shown
35 ,1m1ty, except in those claims in which the | when used for vthe production of chlorates and
~ electrodes are epeclﬁed as bemgm close prox— also when used for any other purpose. . |
umt,y - ~ This application formsa division of my dp- =
It is an adva.ntege t.hat the flow of the hq- plication, Serial No. 561,911, filed September 103
~ uid should be continuous through ‘the c¢rys- | 9,1895, in which is clalmed the process of ob-
‘A0 tallizing-chambers and the replemehlng vat tammg chlorates desenbed herem ‘
‘back tothe cell, as well as through the cell | - What'l claim 18— | S
itself; but continuous flow is not essenuel to | 1. Anelectrolyticcell having two eleetlodes
thlsparn of the process. - connected IeSpectwely to the positive and 110
I do not of course limit myself to any epe- negative poles of a source of electricity, and
45 cial gimensions of apparatus; butl may men- the',ne_gative electrode consisting of vertical
tion that I have found a convenient size for | metallic wires or rods of a diameter less than
the cells to be twenty-six by eighteen inches, | one-fourth of an inch, substa.ntsla,ll} as set

with a thickness of three inches, the elec- | forth. 115
bredee bemg a.beub one - -eighth. of an m(,h 2. An ele(,trolyt,lc cell in. which one of the
50 apart.- - eell walls is of metal subject to disruption in -

- . The- actmn of t,he apparatus as above de- |-the presence of ¢hlorin interiorly faced with
seribed is that adapted to the manufacture of | a Sibstanve substantially rosistant-to theac-
potassium chlorate and other chlorates which | tion -of chlorin, the same constituting one 120

- 're less soluble in water than the correspond- | electrode and belng connected with the posi- .

&8 ing chlorids. In the manufacture of sodium | tive pole of a source of electricity, and in

" ghlorate and of such other chlorates asare | which the other electrode consists of vertical
‘ynore soluble than the corresponding chlorids | wires or rods of suitable metal properly sup-
the Beparatlen of the ghlorates is effected by por ted in the cell, substantially as set forth. 125
nausing the chlorid to crystallize in the cool- 3. A pair of elecbrodee of which one elec-

60 jng-vats -and the subsequent evaporation of | trode consists of ‘a plate of suitable metal
ke chlérete solution, a continuous flow of | faced with a substancesuystantially resistant
&pe eleebrolyte being maintained through the | to the action of chlorin while the other elec-
slectrolytic cell or cells. . trode consists of vertical rods or wires, short- 130

Tdo not confine myself to the use of wood ‘circuiting between the rods’and the plete be-

95, for the metal-lined frames A, but may em- | ing prevented by rods of insulating material o

ploy anyothersuitable material. Neither do | substantially as'set forih.: :

Y'confing m}uelf o the use of platinum for |. 4. An electrelytlc eelt wheroof one wall of
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metal inter mﬂy faced Wlth 4 sub.stumce sub- |
stantially resistant to the action of chlo¥in
constitutes one electrode and whereof the
- other electrode is composed of vertical wires
5 or rods of suitable metal properly supported
in the cell, said electrodes being secured
against short-cire niting by rods of insulating
material between them substantially as set.
forth. o
16 5. An electrolytle cell whereof a - wall of
metal interiorly faced with a substance sub-
stantiaily resistant to the action of chlorin
constitutes one electrode, and the other elec-
~trode 18 constructed of Vertlcal wires or rods
15 of suitable metal, properly supported in the
cell and duly insulated from the first-named
electrode, substantially as set forth.
6. An electrolytm cell having two parts of
conduutmw material beparated from each
20 ; other by lllbuld,tl“l]ﬂ‘]ll&ﬁel tal,one of thése parts
eonstituting one of the electl odes of the cell,

and the other electrode being suppmted |

‘within the cell and conductwely connected
with the other part, sabstantially as set forth.

25 7. A series of electrolytic cells, each cell
made of two parts of conducting material in-
sulated from each other by msulatmg mate- |
rial, one of said parts of each cell constitut- |
ing one of the electrodes of the cell and the

30 other electrode of the cell being supported
within the eell and in conducting connection

with the other part of the cell, whereby when |
the cells are assaciated each electrode (excepb |

—y

the terminal electro&es) is in metallic connec-
tion with an electrode of opposite sign in the
adjoining cell through the cell-walls, subsl;an-
tially as set forth. -

8. .An electrolytic cell in Whlch one of the

cell-walls is of metal subject to disruption in

the presence of chlorin, interiorly faced with
a substance subsbantlally resistant to the ac-

| tion of chlorin, the plain surface of the facing

only hemg exposed. fo. the liguid, the same
constibuting one electrode and being connect-

ed with the positive pole of a source of elec-

tricity, and ir. which the other electrode con-
sists of vertical wires oF rods properly sup-
ported in the cell and connected with the
negative pole of a source of electricity, sub-
stantially as set forth. '

9. The combination of a series of frames
A, each frame provided with wires C and

_ platmum orequivalently faced plates D, sub-

stantially as set forth.

10. The combination of the frames A,wires
C, platinum or equivalently faced pla,tes D,
gaskets F, and means for holding the flames
together, substantlally as seb fm th.

In testlmony whereof I have hereunto set
my hand in the presence of two ElleGl lblnﬂ"'
witnesses. - -

WILLIAM T. GIBBS.
Witnesses: |
- F. J. BROWN,
ARCH (. LOBY.

35

10

45

50

55

bo



	Drawings
	Front Page
	Specification
	Claims

