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,ToaZZ 1071 am. 2.257221%] concern .' 
Yr=tf,,Be it known that I, FRANK G. lVHnnLER, a 

‘ citizen of the/United States, residing at 
Appleton, in the "county of .Outagamie and 
State of Wisconsin, have ‘invented certain 
new and useful Improvements in Cathodes 
for Electrolytic Cells, of which the follow~ 
ing is a speci?cation. 
This invention relates to perforated cath 

odes adapted for use in conjunction with a 
permeable diaphragm overlying the cathode, 
a primary object of the invention being to 
provide a structure of this type wherein the 
diaphragm, when used in an upright posi 
tion, is effectively supported by the cathode 
over substantially its entire area, and where 
in other advantages are secured, as will more‘ 
fully appear hereinafter. _ 
For a full understanding of the invention 

reference is made to the accompanying draw~ 
ings, showing certain preferred embodiments 
thereof, it being understood-however that the’ 
invention is not restricted to‘the particular 
structural examples shown as illustrating 
the same. _ 

In said drawings-Figures 1, 2, 3, 4:, and 6 
are fragmentary- cross-sectional views of , 
several modi?cations of the invention; and 
Fig. 5 is a fragmentarywelevation of the 
cathode plate illustrated inFig. 41‘, viewed 
from the rear. ' , 

In diaphragms intended for use in contact 
with a foraminous cathode plate, it-has long?‘ 1. 
been recognized that a merely marginal sup-, 
port of the diaphragm is in many cases 13n 
su?icient; and it has been heretofore pro 
posed to provide some form ofbond between 
‘the diaphragm and the cathode for the part 
pose of supporting the former over its entire 
area. For example, it has been proposed to 
provide the apertures of the cathode with 
marginal burs adapted to project into and.‘ 
support the diaphragm. 
According to the present invention, the 

diaphragm is supported by providing the 
cathode plate with apertures of such area 
that the diaphragm may enter them to ‘such 
extent as may be necessary for its support 
when the cathode is placed in an upright po 
sition; and at the same time the rupture of 
the diaphragm is avoided by providing a 
suitable backing-‘therefor at the rear of the 
apertures. F or example, in Fig. l, I have 
shown a sheet-metal cathode 1, provided 
with relatively large apertures 52, which may 

be of any desired contour. The diaphragm 
is indicated at 3, overlying the cathode plate 
and entering the apertures 2. ‘In this struc— 
ture the rupture of the diaphragm at the 
apertures is prevented by a backing plate 4, 
also of metal, but provided with smaller 
perforations 5. The backing plate may be 
perforated over its entire area,'or only oppo 
site the perforations 2, as may be most con 
venient. Electrically, the plates 1 and 4 to‘ 
gctlier constitute the cathode, and this con 
struction presents the great advantage that 
the conductivity of the cathode can be ad 
justed to suit current conditions quite inde 
pendently of other considerations, as for ex 
ample, by providing a thicker backing plate 
when higher conductivity is required. Fur 
thermore, the structure can be formed and 
adjusted accurately to design, to provide uni 
form conditions over the entire area. The 
actual size of the apertures in the plate 1 
will depend in a measure at least upon the 
thickness of the diaphragm. It is an advan 
tage of the present structure that a wide 
variation in the size of the apertures is per 
missible. 
‘The backing plate may consist of wire 

cloth or screen having apertures smaller than 
those of the front plate, this construction 
being illustrated in Fig. 2, in which 4“ repre-' 
sents the wire cloth backing, the other nu 

Fig. 1. Or if desired both the front and 
backing plates may consist of Wire fabric, 
either in separate sheets or interwoven, the 
rear sheet having the finer mesh. Such con 
struction is illustrated in Fig. 3, in which 1b 
represents the coarser mesh fabric to which 
the diaphragm is applied, and 4b the ?ner 
mesh backing. For clearness of illustration 
the diaphragm is omitted. 

Figs. 4 and 5 show a modi?ed construction 
in which the front plate and the backing ele 
ments are formed from a single sheet of 
metal, the perforations 2 which may be of 
any desired shape or area, being cut around 
a portion only of their perimeter, as for ex 
ample around three sides in the case of rec 
tangular openings, and the attached tongues 
or. ?aps 6 displaced rearwardly to form the 
backing element for the diaphragm 3. This 
construction requires lessmetal, is less ex 
pensive, and provides a very e?icient sup 
port and backing for the diaphragm. More 
over, the actual aperture through the plateiis 
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partially at an angle to the current ?ow, and 
therefore does not decrease the active cath 
ode area to the same extent as when slmple 

' perforations are used. However, in this con 
struction the conductivity of, the cathode 
cannot be adjusted entirely independently of 
the thickness of the cathode plate' 7 

Fig. 6 illustrates a further modi?cation of 
the construction previously described,’ but 
hazing the tongues 6 perforated {as indicated 
at . ' . 

Obviously, the construction may be vari 
ously modi?ed without departing from the 
invention. 
ode plate may be rectangular, round, polyg 
onal, etc., with any combination of apertures 
in the backing-plate. If desired, more than 

The apertures in the front cathd, 

1,152,772 

' two plates may be used, the size-of the perfo 
rations in such case decreasing rearwardly, 
or in a direction away from the diaphragm. 

_ I claim :— ' 

' In combination, a diaphragm, a perforated 
cathode, the ‘perforations-being of su?iclent 
area to' receive portions of the diaphragm 
and thereby effectively to support the latter, 
and electrically conductive means located in 
the‘rear of said perforations for backing the 
diaphragm to prevent rupture. 
In testimony whereof I a?ix my signature 

in presence of two witnesses. 
_ ' FRANK G. WHEELER. 

Witnesses‘: ‘ R. E. GARNoRoss, 

MABEL SIBIQEY. . ' 
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