. (-HO MO@.GI.) . .-O. KNOPLERu
o  ELECTROLYTICAL APPARATUS. o
- No. 522,839, - Patented July 10, 1894.

[ B ———

Z AN\

%
7

B <

%

N7

N

AR
v M Y. T
7

| 1
S
W

7

%

"

7 SN
-

by

AN

7
A

%

%7

NN Z RN, 7 N

NN
N

'
l’:ﬁli

NN
ssane

NN
i

%
%

I
NN
—'.

v

. - ' wr e owie I - .- ;1 S ™ whir bk ol T 1 - ——1 C__ ‘ ki~ B
. . - e . u--.n.-.u- ! ‘—u e ol b A 2 C . :' ::
' . . Il i , r |1 L | ) o1 I"'
. " B TR 1 r
= l — e 'l - - 1 — """‘"—'J'
[ P O kit me = ok e - e =y e ae. — ey = — e ] .‘
; ¥ e & B & A iy
" . 1y i . g By 1
' I on . ") y : . Ji' :.t
I .
7 : ! . I: : : l ¢
% o—— e g— —e o i i — - '-._-.——.'ILF.—--H—H- 1 e e e vk .- - '
H.Hl. \ . _-' -. . . -
\ INVENTOR

ATTORNEYS.

T .j c | - _ S L | S THE NORRIS PETERS CO., PHOTC-LITHO., WASHINGTON, D. C..




- certalnnew and useful improvementsin appa-
IO

lgg

'UNITED STATES PATENT OFFICE.

= OSKAR KNOFLER, OF CIIARLOTTENBURG-, GER“\IAN‘i"

- ELECTROLYTICAL APPARATUS

o SPECIFICATION formmg pa,rt of Letters Patent No. 522, 839 da,ted J uly 10 1894
| Applmatmn ﬁled December 7, 1892 Semal Im 454 372, (Mo model.)

To all w?wm it may concern:

Be it known that I, OSKAR KNOFLER, a sub
ject of the Emperor of Germany, and a resi-
dent of Charlottenburg, Germany, have in-

--Vented certain new and usefu I Improvements -
- in Electrolytical Apparatus, of which the fol-
- lowing is a specification.

The object of the invention is to pmvlde

ratus for electrolytical solutions, of all kinds,

especially for treating solutions of ehlerlde
- of sodium, chloride of potassium, of magne-
- sium, and other metals to obtain bleaching |
“solutions, the apparatus being arranged for
ﬁonvement attachment to any hwh or low.
~ tension current from any csmtable source. of
- supply. |
o The invention consists of Laxtam parts and._
- details, as will be hereinafter deseubed and
then pomted out in the claim.

Reference is to be had tothe accompanying

- ‘drawings, forming a part of this specmcatmn

- 1in Whlch sarmlar letters of reference indicate
corresponding parts in all the figures.

L  modified form of the same.
30
R like view of a modified form of the same; and

- Figs. 6,7, 8 and 9 are transverse sections of
o modiﬁéd forms of electrodes.. |
-~ transverse vertical section of one of the

IFigure 1is a side elevation of the appara-

- tus; the right hand portion of the figure illus-
- - trating a Sll“‘ht modification.
Fig. 3 is a hke view of ‘a

_ - Fig. % is an end
view: of th'e' same.
I‘w 4 is an en-

larged face view of an electmde TFig,. 515 a

Fig. 10 1s a

fmmes taken on line 10—10 of Fig. 1. |
The unproved apparatus is pleded with a

series of electrodes A, made in the shape of

- plates AsS more par tlcularly described herein-
- after and arranged alternately with insulated

frames B3, the la,ttel as well as the plateb, be-

~ ing plowded on 0pp051te sides with lugs C,
. restm oon lon frttudma,lly-extendmfr 1nsu1ated

~ bars D supported in suitable standards E
o and E’, as plainly shown in Figs. 1,2 and 3. |

The electrodes are plefera.bly made of a ma-

. terial that will not have any applecmble_.
- chemiecal action on the electrolyte, for in-
.. stance earbon or pla,tmum plates may be em-

" ployedforthis purpose. Sucha material I will
., sa term ‘“chemically indifferent.” Any desirod
EECIN T fnumbel of such alte1 natuwelectrodes and In-

|

insulated as will be seen in Ifig.

1 sulating frames A and B, may be arranged

for an appmmtus, and the electrode at one
end is held against the face plate B/, abutting
against the standard E’, while a llke face

-pla,te F engages the electrode on the opposite
end, and this face plate I is pressed on by a
1 suitable screw G, screwing in the standard E

l

and serving to press the several electrodes
and plates ﬁun]y one upon the othel,as 1llus-
trated in Ifig. 1. |

‘The face plates I' and K’ are connected
with the poles of the battery or other source
of electrie supply, and the frames B, inter-

vening between the electrodes are each pro- |

vided on top with an inlet II, connected with
a suitable source of liquid qunply, and each

frame is also provided on its bottom with an

outlet I, discharging into a trough J, sup-
ported on the standal ds Eand B’ and serving

| to carry off- the liquid after it is treated. In
practice the frames are provided with outlets

to allow the air 1:0 escape when the liquid is
poured in. . .

Tt will be seen that by the altel nately ar-
mnwed electrodes and fmmes, special com-
partments are formed in each frame for the

liquid to passthrough so that the electric cur-

rent passes from one electrode through the

liquid to the next following eleotlode, and so

on, so that in each compartment the face of
one electrode forms the anode and the opp
posite.face of the other electrode the cathode.

It will be observed that the electrodes form
partitions.to separate adjacent cells or com-
partments, there being no direct communica-
tion between the Sa,ld compartments, |

O-
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It will be understood that there is no con-

ductmfr connection between the individual
electwdes except through the llqmd that is
to say, the electrodes arearranged in tension,

90

instead of being arranged in quantlty, as in

the usual electr olvtlcal apparatus.

The frames B are preferably ma,de of i iron

covered by hard rubber, so that the metal is

10. The
frames may also be made of ceramic material
such as clay, glass or celluloid, or water-proof
wood and other non- eonductnw material. The
electrodes and frames may be 101111(1 as shown

in Fig.2,or squareasillustrated in Fig. 3,0rof
any other dGSII'ed f01 m, 1t being understood'
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that the frames fit on the plates to form com-
partments for the passage of the liquid, as

above described. Instead of passing theliquid
through each compartment, the latter may be
arranged so that the liquid flows in at an end
compartment and through the several com-
partments at the other end of the apparatus.
This modifieation is illustrated at the right-
hand end of Fig.1. Instead of arra,nwmwthe
electrodesand fr amesone alongside the other,
as1llustrated, they may be arranged one on top
of the other. Instea,d of usmwsepma,te frames
and electrodes, each electrode ma,y be secured

electrodes alon n*s1de eaeh other the f1 ames of

adjacent electr odes will be brought in contact
‘with one another to form cells or compavrt-

- ments for the reception of the liquid. Figs.

20

25

30

35

6 to 9 represent in vertical section several
forms of such electrodes combined with their
insulating frames. The electrodes are not
continuous, but consist of numerous separate
plates fastened to the frame like the panes of

a window. Inthe drawings the frame is let-
Itwill |

tered B’, and the electrode plates A’, It
be seen that there is no electrical connectior

~between the individual plates A’; and that
- the opposite surfaces of the plates will be in

contact with the liquid in different compart- |
ments. As shown in Fig. 9, the plates A’
may be provided with circumferential grooves
adapted to engage with the frame B’. It will

be seen that by this arrangement, the elee-
tricity passes through the liquid in the sev-
eral compartments with the same force, so

that the hqmd 1s acted on equeﬂly in each smd
every compartment of the apparatus.

~The employment of chemically indifferent
electrodes is particularly advantageous since
1t will prevent secondary reactions which are
detrimental to the main electrolytic process.
It will further be seen that any desired num-
ber of such arranged electrodes and frames
may be arranged a;longside each other, and
connected with one and the same current
which passes through all the apparatus.
Thus, it will be seen that very high tension
euuent% may be utilized espeemlly such as
for electric un*htmo' purpaoses.

Having thus fuhy described my mventlon
I claim as new and deswe to secure by Lettels
Patent—

An electrolytic appmetus comprising a se-
ries of electrodes consisting of an insulating
frame and of separate eenduetm
therein after the fashion of wmdow-panes,

‘separate compartments arranged between the
' sald electrodes for the reception of the elec-

trolyte, and electrical connections to the end
electrodes, substantially as shown and de-
seribed.

In testimony that I claim the foregoing as

ence of two W1t1]esses, thls Sth day of Novem-
ber, 1392,

l

- OSKAR KNOFLER.

Witnesses:
- I'rR. MEANEY,
BEHM.
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my invention I have signed my name, in pres-
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