
2,190,827 Feb. 20,v 1910. P. McK. DEI-:LEY 

ELECTROLYTIC CONDENSER 

Filed May 22, 1936 

lll/lill 
V//l VII/111111„ 

67 

INVENTOR. 
¿Paul 772c- Wag/WM@ 

ATTORNEY. 

Y B 



Patented Feb. 20, 1940 

UNITED STATES 

2,190,827 

4PATENT OFFICE 
2,190,827 

ELEC'I‘ROLYTIC CONDENSER Y 

Paul McKnight Deeley, New York, N. Y., assignor 
to Cornell-Dubilier Corporation, New York, 
N. Y., a corporation of New York 

Application May 22, 1936, Serial N0. 81,252 

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 

5 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 

10 terior of the container or casing caused by gases 
~ or vapors developed during the operation by the 

electric current passing through the condenser 
and likely to cause impairment of the function or 
complete destruction of the devices. 
ïn my copendingv application, Serial No. 53,367, 

filed December 7, 1935, l 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 " 
elements 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 
ytc 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 Vabove 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 eiiicient 
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-l 
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. l. Y ~ 

Fig. 3 is a cross-sectional ̀ view taken on lin 
3-3 of Fig. 1. Y 
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(Cl. 220-44) 
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-section 
views of a condenser of the type according to 
Fig. 1 illustrating modifications oi 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 l 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 
mium, nickel, copper, cadmium or ani7 other suit 
able material, and it may be etched inside and 
outside if required. The container has a bottom 
wall l I and a top wall i3, the latter having asso 
ciated therewith a combined gasket and vent dia 
phragm consisting of rubber or other equivalent 
iiexible 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 
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 iilm 
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 shown swaged or flattened 
throughout its ser length adjoining the elec 
trode d and pi ded with dish-shaped depres 
sions to enable a simple and eñicient 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 tojthe inside end of the anode, or the riser 
rod maybe 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 part 
of the casting. >lili 
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The rod 5 is further shown forced through 

a resilient plug ‘l of flexibleinsulating material 
- such as rubber placed inside the neck 2 of the 
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container. rI‘he lower' part of the neck 2 is pressed 
or spun inwardly against the rod 5to compress 
the rubber plug ll into a semi-cone shape with 
gradually decreasing pressure on the insulating 
material as the base ol the cone is reached, uni 
formly in all ,directions to secure a liquid tight 
seal between the neck 2, plug l and rod 5. The 
lower end of the _rod ä projecting through the 
v'plug 'I constitutes the terminal of the anode and 
is provided with a suitable connecting- means, such 
as clamping screw or soldering lug B having an 
integral sleeve forced over the rod 5 or otherwise 
connected thereto to secure close mechanical and 
electrical contact. 
In order to prevent the anode 4 from coming in 

accidental Contact with the wall of the container, 
a cylindrical spacer 9 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 free access of the elec 
trolyte to both the container serving as the'cath 
ode and to the anode, the spacer 9 is provided with 
perforations ill of suitable size and appropriate 
number. 
The top of the container is hermetically closed 

by a pair of disc shaped cover members or caps 
I3 and I6, the latter consisting of iìexible 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 I5. Both the cover I3 and the rubber 

_ gasket I4 are provided with depressed mid-porn 
Y tions ‘I6 and I1 snugly fitting one within each 
otherand the container at I3. 
.The outer edges or shoulders of the vent 

' gasket I4 and the cover I3 are then rolled or 
spun over the flange I_5 of the container as shown 
to eñect ‘a liquid tight seal between the con 
tainer and cover I3. The center portion or cup 
shaped depression Il of the rubber gasket has a 

I thinner mid-section than the remaining 'parts as 
shown more clearly at I9 in Figure a.v 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 container to the _outside 
atmosphere. In order to enable the diaphragm 
Il to distend under the influence of' excess pres 

 sure developed in the container, I have shown in ' 
the example illustrated 'the mid-portion I6 of the 
cap or cover I3 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 tothefaoutside through an 
escape hole or aperture 20 in the center of cap I5, 
The vent diaphragm according to the present' 

invention is of-special construction enabling a 
very close and accurate adjustment of the gasv ' 
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 2I 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.v Al 
ternatively, the rim 2l may be’co?nectedto the 

_ous figures. 
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cap I3 as shown in Figures 5 and v6. 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 2l strikes the cover I6 preventing further 
distention of the outer _diaphragm portion. _It 
the pressure increases further, substantially only 
the thin center section I9 will be distended at a 
much greater rate due to its smaller thickness 
compared with the main section I'l. rI'hus the 
puncture in the center section I8 will be opened 
by a slight pressure increase and release the ex 
cess gases. By properly designing the height of 
the'annular rim 2| and its normal spacing from 
the cover I6, 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 
toíore 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. . ' ' 

' In Figures 5 and 6, I have shown modified con 
structions of ka vent ofthe general character de 
scribed. In the arrangement according to Fig 
ure 5, the intervening annular spacer 28 is shown 
integral with a substantially iiat 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 vto se 
cure the advantage and novel eii‘ects of an in 
creasing degree of distension towards the center 
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by the gas pressure analogous to the construction y 
described by the previous ñgures. 

Figure 6 also shows an annular spacer 33 
being integral‘with the center vportion 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‘i'fprevious ?lg 
ures. vThe rubber diaphragm has an outer or 
gasket portion 30 and differs from the previous 
construction in that its central section 31 of less 
thickness is ñush with the upper face of the dia 
phragm as compared with the construction shown 
in Figure 4 wherein the central section I9 is 
flush with the lower diaphragm surface. 
With animproved vent construction as de 

scribed by the, present invention, it is possible to 
secure escape of excess gas an insure eii'icient and 
reliable operation of the vent with practical ac 
curacy for any desired critical pressure in excess 
oi the` normal operating vapor pressure in the 
condenser. . 

As willbe evident from the above, the invention 
is not limited to thespeciflc 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 claim: _ 

1. A vent for a container subject to internal ' 
Aexcess gas pressure comprising a iiexible dia 
phragm, a cap lcovering said diaphragm, said 
diaphragm and cap being secured to the edge of 
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an opening of said container with the outer por- 75 
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tion of said diaphragm ̀ i'orming 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 said 
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 said 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 a predetermined eir 
cess pressure, whereupon. substantially only said 
punctured section is allowed to distend separate 
ly with continued pressure increase. ` 

3. A vent for a container subject to internal 
excess gas pressure comprising a flexible diau 
phragm having a central section with a normally 
closed puncture therein, an apertured cap cov 
ering said diaphragm, said 'diaphragm and cap 
being secured to the edge ci? an opening oi’ said 
container with the outer portion of said dia 
phragm forming a sealing gasket between said 
cap and the container, and an annular concen 
tric spacer integral with said diaphragm and 
projecting into the space between said dian 
phragrn 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 
towards said cap until checked by said spacer 
at a predetermined excess pressure, whereupon 
substantially only said punctured section is al» 
lowed to distend separately with continued presn 
sure increase. 

d. 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 said conw ' 
tainer with the outer portion of said diaphragm 
forming a sealing gasket between said cap and 
the container, said 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‘xincreasing gas pressure developed 
within the container said diaphragm is caused to 
distend in its entirety toward said cap until op 

.:p'osed by said spacer ata .predetermined excess 

75 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 ñexible 
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 
a liquid tight seal between said cap and said 
container, and a concentric annular spacer‘sur 
rounding said 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 said 
spacer at a predetermined excess pressure, where 
upon substantially only said punctured section is 
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, said 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 container, 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 between 
said cap and said diaphragm in its non-dis 
tended condition whereby with increasing gas 
pressure developed within said container said 
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 to dis 
tend separately with continued pressure increase. 

7. A vent for a cylindrical container subject 
to internal excess gas pressure comprising an ap 
ertnred cap having an arched mid-section and an 
outer rim, a rubber diaphragm having a normally 
flat punctured mid-section and an outer rire, said 
diaphragm and cap being secured to an open end 
of said container with the rim of said diaphragm 
forming a gasket to effect a liquid tight seal be 
tween said container and said cap, and an an 
nular spacer integral with and surrounding said 
mid-section of said diaphragm, said spacer pro 
jecting into the space between said diaphragm 
and said cap and being normally spaced from 
said cap, whereby with increasing gas pressure 
developed within said container said diapìznïagm 
is caused to distend in its entirety towards said 
cap until opposed by said spacer at a predeter 
mined excess pressure, whereupon substantially. 
only said mid-section is allowed to distend sepa 
~rately with continued pressure increase. 

'8. A vent for a container subject to internal 
excess gas pressure comprising a 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 toeffect 
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, 
said spacer projecting into the space between said 
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4 
` diaphragm and said cap and being normally 
spaced from said cap, whereby with increasing 
gas pressure developed within said container said ‘ 
diaphragm is caused to distend in its «entirety to 
wards said cap until opposed by said spacer, 
whereupon substantially only said punctured sec 

' tion is allowed to distend separately with con 
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tinued pressure increase. 
. 9. A vent structure for a container subject to 
internal excess gas pressure comprisingl a hex 
ible diaphragm spanning an opening of said con 
tainer, an apertured cap spaced from and cov 
ering said diaphragm, said diaphragm and said 
cap being secured to said container,- said dia 
phragm having a punctured mid-section of lesser 
thickness than its outer portion, and an annular 
-separator integral with said diaphragm and sur 
rounding the mid portion thereof and being nor 
mally spaced Yfrom said cap._ 

10. A vent structure for a container subject to 
internal excess gas pressure comprising a ñex` 
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 annular sepa» 

3,ll~90,827 
yrater integral with said _cap and surrounding said 
mid section of an normally spaced from said di 
aphragm. 

ll. A vent for ‘electrolytic condensers and the 
like having a cylindrical container subject to in 
ternal excess gas pressure comprising an apeI'-, 
tured arched cap secured to an open end of said 
container, a ñexible diaphragm having a thin 
punctured portion and a thicker edge portion, 
said edge portion serving as a sealing gasket be 
tween the container and"l said cap, an annular 
spacer surrounding the punctured portion of said 
diaphragm, said spacer projecting into the space 
between said vdiaphragm and said cap and Ahaving 
a lesser thickness'than the normal distance be 
tween said diaphragm and said cap, thereby to 
stop the expansion of the diaphragm towards said 
cap at a predetermined excess pressure'A devel 
oped within the containerbut to allow said p_unc‘ 
tured portion to expand independently under 
‘continued pressure increase beyond said prede? 

' termined pressure. 

l2. in a vent as claimed in claim 11` whereiny 
said spacer forms an integralpart of said di 

_ aphragm. 

PAUL Mcmerrr DEELEY. 
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