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12 Claims.

The present invention relates to electrical con-
densers, more specifically to condensers of the
electrolytic type, and to an efficient and reliable
mechanical and electrical construction of such
condensers.

In the construction of wet electrolytic conden-
sers, reliable vents are desirable in connection
with the liquid electrolyte where a suitable means
is necessary for relieving the pressure of the in-
terior of the container or casing caused by gases

- or vapors developed during the operation by the
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electric current passing through the condenser
and likely to cause impairment of the function or
complete destruction of the devices.

In my copending application, Serial No. 53,367,
filed December 7, 1835, I have described a vent
comprising a flexible diaphragm such as a rubber
diaphragm spanning an opening in the container

accommodating the electrolyte and the condenser’

elemenis and covered by an outwardly arched or
vaulted cap. When excess gas pressure is de-
veloped within the container, the rubber dia-
phragm which has a thin mid portion provided
with a normally closed puncture of pin-hole size
is distended outwardly underneath the vaulted
cover in such a manner that with a certain pres-
sure the puncture is opened and the. gas allowed
.to escape to the outside.

One of the features of the present invention
relates to an improved construction of this gen-
eral character allowing of a more accurate ad-
justment of the pressure at which the gases are
released from the container and capable of oper-
ating at a substantially lower pressure and with
increased liability as compared with known con-
structions such as described in my copending ap-
plication above referred to.

Another feature is the method of holding the
insulated terminal and the anode through an air-
tight, water-tight, mechanically strong and flex-
ible arrangement which enables a very efficient
construction acting both as a mechanical and
electrically insulated structure.

Other important features are evident from the
specification and drawing and will become more
apparent from the following detailed. description
taken with reference to the accompanying draW-
ing, in which

Fig. 1 is an elevational cross-sectional view of
an electrolytic condenser provided with a vent
structure according to the invention.

Fig. 2 is a top view of the condenser according
to Fig. 1.

Fig, 3 is a cross-sectional view taken on line
3—3 of Fig. 1.
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Fig, 4 is an enlarged isometric detail view show-
ing the rubber gasket and vent diaphragm in sec-
tion.

Figs. 5 and 6 are enlarged partial cross- sectmn
views of a condenser of the type according to
Fig. 1 illustrating modifications of the vent struc-
ture according to the invention.

Like reference numerals identify like parts in
the different views of the drawing.

The condenser. illustrated comprises a metallic
container 1 of cylindrical shape consisting of a
suitable material such as aluminum, copper, or
commercial alloy, and accommodating a suitable
electrolyte solution. The cylinder or container
may be plated both inside and outside with chro- 10
mium, nickel, copper, cadmium or any other suit-
able material, and it may be etched inside and
outside if required. The container has & bottom
wall {1 and a top wall i3, the latter having asso-
ciated therewith a combined gasket and vent dia-
phragm consisting of rubber or other equivalent
flexible material. The bottom wall is provided
with a hollow screw threaded depending neck 2
serving for mounting the condenser on a support
plate 3 in an inverted position in accordance with 28
standard practice, or the container may be of the
standard type with the depending neck but with-
out screw threading. The anode or filmed elec-
trode shown at 4 is supported by a rod of film
forming material, such as aluminum, which in
the example illustrated consists of a sheet or
strip of film forming material preferably high
purity aluminum of relatively small thickness
folded back and forth in accordion fashion and
riveted or otherwise secured to the rod 5. For
this purpose the rod iz shown swaged or flattened
throughout ifs ser length adjoining the elec-
trode 4 and provided with dish-shaped depres-
sions to enable a simple and efficient connection
with the central pleat of the anode 4 by means
of rivets 6 or by a welding, or any other suitable
connection. The pleats of the anode 4 may be
of equal width or of gradually decreasing width
towards the container wall similar as described
in my copending application, or the anode may
be wound: concentrically with the riser rod 5 con-
nected to/the inside end of the anode, or the riser
rod may be bent in such a manner as to be
connected to the outside turn of the anode. Fur-
ther details with regard to the material of rod
5, rivet 6, etc., may be substantially the same as
described in said copending application. Alter-
natively, the anode may be cast or extruded with
or without the riser rod being an integral pa,rt
of the casting.
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‘The vod § is further shown forced through
a resllient plug 7 of Bexible, insulating material

. such as rubber placedl inside the neck 2 of the
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container. The lower part of the neck 2 is pressed
or spun inwardly against the rod 5 to compress
the rubber plug 7 into a semi-cone shape with
gradually decreasing pressure on the insulating
material as the base of the cone is reached, uni-
formly in all dirvections to secure a liquid tight
seal between the neck 2, plug 7 and rod 5. The

lower end of the rod B projecting through the
‘plug T constitutes the terminal of the anode and

is provided with a suitable connecting means, such
as clamping serew or scldering lug 8 having an
integral sleeve forced over the rod § or otherwise
connected thereto to sscure close mechanical and
electrical contact.

In order to prevent the anode 4 from coming in
accidental contact with the wall of the confainer,
a cylindrical spacer 8 of suitable material, such as
hard rubber, Celluloid, gauze or the like is placed
between the anode and the inner wall of the con-
tainer. In order to allow iree access of the elec-
trolyte to both the container serving as the cath-
ode and to the anode, the spacer § is provided with
perforations {0 of suitable size and appropriate
number.

The top of the container is hermetically closed

by a pair of disc shaped cover members or caps
12 and {8, the latter consisting of flexible mate-

rial, such as rubber, and serving as a combined’

sealing gasket and vent diaphragm, while the

former preferably consists of metal and serves as

a protection for the vent. In order to obtain a
liquid-tight seal, the upper edge of the container
is shown to be bent at first inwardly and then
in an outward direction transversely to the axis
of the container so as to provide a rim or flange
shown at 15. Both the cover {3 and the rubber

_ gasket 14 are provided with depressed mid-por-
. tions 16 arnd 17 snugly fitting one within each

other.and the container at 8. :
.The outer edges or shoulders of the vent-

" gasket 14 and the cover (3 are then rolled or

spun over the flange (5 of the container as shown
to effect 'a liquid tight seal between the con-
tainer and cover 8. The center portion or cup-
shaped depression 17 of the rubber gasket has a

-thinner mid-section than the remaining parts as

shown more clearly at 19 in Figure 4. This sec-

- tion is provided with a central incision or punc-

ture 22 of pin hole size closed under normal con-
ditions and preventing leakage and exposure of

" the electrolyte in the contfainer to the outside

atmosphere. In order {o enable the diaphragm
17 to distend under the influence of excess pres-

- sure developed in the container, I have shown in °

the example illustrated the mid-portion (6 of the
cap or cover {8 of convex or outwardly arched
shape to allow the diaphragm to curve up under
the influence of the gas pressure in the container
until the puncture 22 opens and the excess gas
is allowed to escape to. the:outside through an
escape hole or aperture 20 in the center of cap I6.

The vent diaphragm according to the present’

invention is of special construction enabling a

very close and accurate adjustinent of the gas. -

pressure at which the puncture 22 is to open and
relieve the interior of the condenser from excess
gases. For this purpose, I have shown an annu-

~ lar rim 21 in the example illustrated integral with
the diaphragm or otherwise connected thereto-

in any suitable manner and surrounding the thin
punctured center section of the diaphragm. Al-
ternatively, the rim 21 may be»connected‘to the

.ous figures.
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cap 13 as shown in Figures 5 and 6. In a con-
struction of this type it is seen that if the gas
pressure is gradually increased, at first the en-
tire diaphragm will distend or curve up until
shortly before the critical pressure is reached,
the rim 21 strikes the cover 16 preventing further
distention of the outer diaphragm portion. If
the pressure increases further, substantially only
the thin center section 19 will be distended at a
much greater rate due to its smaller thickness
compared with the main section i7. Thus the
puncture in the center section {8 will be opened
by a slight pressure increase and release the ex~
eess gases. By properly designing the height of
the annular rim 21 and its normal spacing from
the cover 18, the critical operating pressure of
the vent may be closely and accurately prede-
termined and adjusted for values substantially
closer to the normal operating pressure as. com-
pared with vent constructions of the type here-
tofore known.

Thus it was found by experiment that with a
vent of the type illustrated, release of ‘excess gas
could be obtained at a pressure of five pounds
per square inch as compared with a minimum
pressure of fifteen pounds per square inch re-
quired when using a vent construction of here-
tofore known type. : : )
" Tn Figures 5 and 6, I have shown modified con-
structions of .a vent of the general character de-
scribed. In the arrangement according to Fig-
ure 5, the intervening annular spacer 28 is shown
integral with a substantially flat cover 21 pro-
vided with a central aperture or escape hole 29
similar as described before. The rubber dia-

' phragm has an outer part or rim 25 and an inner

depressed part 26 similar as shown in the previ-
The inner or vent portion proper
is shown to be of gradually varying thickness
increasing from the center to the outside to se-
cure the advantage and novel effects of an In-
creasing degree of distension towards the center
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by the gas pressure analogous to the construction ’

described by the previous figures.

Figure 6 also shows an annular spacer 33
being integral with the center portion of the
cover or cap 32 or connected thereto in any other
convenient manner. Item 34 represents a cen-
tral escape hole similar as in the“previous fig-
ures. The rubber diaphragm has an outer or
gasket portion 30 and differs from the previous
construction in that its central section 37 of less
thickness is flush with the upper face of the dia-
phragm as compared with the construction shown
in Figure 4 wherein the central section (9 is
flush with the lower diaphragm surface.

With an improved vent construction as de-
seribed by the present invention, it is possible to
secure escape of excess gas an insure efficient and
reliable operation of the vent with practical ac-
curacy for any desired critical pressure in excess
of the normal operating vapor pressure in the
condenser. .

As will be evident from the above, the invention
is not limited ‘to the specific construction shown
in the drawing for illustration, but is susceptible
of various modifications and variations coming
under its broad scope as defined in the -appended

" claims.

I elaim: )

1. A vent for a container subject to inte-mal
excess gas pressure comprising a flexible dia-
phragm, a cap covering said diaphragm, said
diaphragm and cap being secured to the edge of
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tion of said diaphragm forming a sealing gasket
between said cap and the container, said dia-
phragm having a thin mid-section with a nor-
mally closed puncture therein, and an annular
spacer surrounding said mid-section and ar-
ranged to project into the space between said
diaphragm and said cap, the height of said
spacer being less than the distance between said
cap and said diaphragm in its normal non-dis-
tended condition whereby with increasing gas
pressure developed within the container sald
diaphragm is caused to distend in its entirety
towards said cap until checked by said spacer at
a predetermined excess pressure, whereupon sub-
stantially only said punctured section is allowed
to distend separately with continued pressure in-
crease.

2. A vent for a container subject to internal
excess gas pressure comprising a flexible dia-
phragm having a central section with a nor-
mally closed puncture therein, an apertured cap
covering said diaphragm, -said diaphragm and
cap being secured to the edge of an opening of
said container with the outer portion of said dia-
phragm forming a sealing gasket between said
cap and the container, and a concentric annular
spacer disposed between sald diaphragm and said
cap, the height of said spacer being less than
the distance between said cap and said dia-
phragm in its normal non-distended condition
whereby with increasing gas pressure developed
within the container said diaphragm is caused
to distend in its entirety towards said cap until
checked by said spacer at & predetermined ex-
cess pressure, whereupon substantially oniy said
punctured section is allowed to distend separate-
ly with continued pressure increase. '

3. A vent for a container subject o internal
excess gas pressure comprising a fiexible dig-
phragm having 2 central section with & normally
closed puncture therein, an apertured cap cov-
ering said diaphragm, said ‘dlaphragm and cap
being secured to the edge of an opening of said
container with the outer portion of said dia-
phragm forming a sealing gaske; between sald
cep and the container, and an annular concen-
tric spacer integrel with said diaphragm and
projecting into the space between said dla-
phragm and seid cap, said spacer being normally
spaced from said cap whereby with increasing
gas pressure developed within the container sald
diaphragm is caused to distend in its entirety
towards said cap until checked by sald spacer
at o predetermined excess pressure, whereupon
substantially only said punctured section is al-
lowed to distend separately with continued pres-
sure increase.

4. A vent for a container subject to internal
excess gas pressure comprising a rubber dia-
phragm, a cap with a central aperture covering
said diaphragm, said diaphragm and cap being

" secured to the edge of an opening of sald comn-

tainer with the outer portion of said diaphragm
sorming a sealing gasket between said cap and
the container, sald diaphragm having a thin
mid-section with a normally closed puncture
therein, and a concentric annular spacer integral
with said diaphragm and projecting into the
space between said diaphragm and said cap, said
spacer being’ normally spaced from said cap
whereby with 'increasing gas pressure developed
within the container said diaphragm is caused to
distend in its entirety toward said cap until op-

_-posed by said-spacer at.a predetermined excess

%

‘pressure, whereupon substantially only said mid-

3

section is allowed to distend separately with con-
tinued pressure increase.

5. A vent for a container subject to internal
excess gas pressure comprising a cap having an
arched mid-section and an outer rim, a flexible
diaphragm having an outer rim and a punctured
center section, said diaphragm and cap being

secured to an opening of said container with the -

rim of said diaphragm forming a gasket to effect
s liquid tight seal between said cap and sald
container, and a concentric annular spacer sur-
rounding sald punctured section and projecting
into the space between said diaphragm and said
cap, the height of said spacer being less than the
distance between said cap and said diaphragm
in its non-distended condition, whereby with in-
creasing gas pressure developed within said con-
tainer said diaphragm is caused to distend in its
entirety towards said cap until opposed by sald
spacer at a predetermined excess pressure, where-
upon substantially only said punctured section 1s
allowed to distend separately with continued
pressure increase,

6. A vent for a container subject to internal
excess gas pressure comprising an apertured cap
having an arched mid-section and an outer rim,
a flexible diaphragm having a thin punctured
mid-section and a thicker outer rim, sald dia-
phragm and cap being secured to an opening in
said container with the rim of said diaphragm
forming a gasket to effect a liquid tight seal be-
tween said cap and said contalner, and an annu-
lar spacer surrounding the mid-section of said
diaphragm and projecting into the space be-
tween said diaphragm and said cap, the height of
said spacer being less than the distance hetween
sald cap and sald diaphragm in ifs non-dis-
tended condition whereby with increasing gas
pressure developed within said container sald
diaphragm is caused to distend in its entirety to-
wards said cap until opposed by said spacer at a
predetermined excess pressure, whereupon sub-
stantially only said mid-section is allowed tc dis-
tend separately with continued pressure increese.

7. A vent for a cylindricel! confainer subject
o internal excess gas pressure comprising an ap-
ertured cap having an arched mid-section and an
auter rim, o rubber diaphragm having a normalily
fiat punctured mid-sectlon and an outer rim, seid
diaphragm and cap belng secured to an open end
of said container with the rim of said diaphragm
forming a gasket to effect 2 liquid tight seel be-
tween said container and said cap, and an an-
nular spacer inftegrel with and surrounding said
mid-section of seid diaphragm, said spacer pro-
jecting into the space between said diaphragm
and said cap and being normally spaced from
sald cap, whereby with increasing gas pressure
developed within said container said diapi:;agm
is caused to distend in its entirety towards said
cap until opposed by said spacer at a predeter-
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mined excess pressure, whereupon substantially

only said mid-section is allowed to distend sepa-
rately with continued pressure increase.

"8. A vent for a containér subject to internal
excess gas pressure comprising & cap having an
apertured arched mid-section and an outer rim,
a rubber diaphragm having a thin center section
and an outer rim, said diaphragm and cap being
secured to an opening in said container with the
rim of said diaphragm forming a gasket to effect
a liquid tight seal between said cap and said con-
tainer, and an annular spacer integral with and
surrounding said mid-section of said diaphagm,
sald spacer projecting into the space hetween said

70
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" diaphragm and said cap and being normally

spaced from said cap, whereby with increasing

Zas pressure developed within said container said -

diaphragm is caused to distend in its.entirety to-
wards  said cap until cpposed by said spacer,
whereupon substantially only said punctured sec-

" tion is allowed to distend separately with con-
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tinued pressure increase.

. 8. A vent structure for a container subject to
internal excess gas pressure comprising a flex-
ible diaphragm spanning an opening of said con-
tainer, an apertured cap spaced from and cov-
ering said diaphragm, said diaphragm and said
cap heing secured to said container, sald dia-
phragm having a punctured mid-section of lesser
thickness than its oufer portion, and an annular

-separator integral with said diaphragm and sur-

rounding the mid portion thereof and heing nor-
mally spaced from said cap.
10. A vent structure for a container subject fo

internal excess gas pressure comprising a flex-

ible diaphragm spanning an opening of said con-
tainer, an apertured cap spaced from and cover-
ing said diaphragm, said diaphragm and said cap
being secured to said container, said diaphragm
having a punctured mid section of lesser thick-

ness than its outer portion, and an alnular sepa-

2,180,827
‘rator integral with said cap and surrounding said

mid section of an normally spaced from sald di-
aphragm.

11. A vent for electrolytic condensers and the
like having a cylindrical container subject to In-

ternal excess gas pressure comprising an aper-.

tured arched cap secured to an open end of said
confainer, a flexible diaphragm having a thin
punctured portion and a thicker edge portion,
said edge portion serving as a sealing gasket be-
tween the container and said cap, an annular
spacer surrounding the punctured portion of said

-diaphragm, said spacer projecting into the space

between said diaphragm and said cap and having
a lesser thickness than the normal distance be-
tween said diapliragm and said cap, thereby to
stop the expansion of the diaphragm towards said
cap at a predetermined excess pressure devel-
oped within the container but to allow said punc<
tured portion to expand independently under
continued pressure increase beyond said prede-

" termined pressure.

12. In & vent as claimed in cldim 1 wherein.
said spacer forms an integral part of said di-

~aphragm.

PAUL McKNIGHT DEELEY.
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