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11 Claims. (C. 175-315) 
My invention relates to electrolytic condensers, 

and to electrolytic condenser assemblies formed 
of a plurality of individual condenser units, each 
unit having its own container and connecting 
e3S. 
To obtain the most efficient operating results 

it is necessary to design electrolytic condensers 
for Operation on a definite range of voltages and 
for definite capacities. However, in many in 
stances it is necessary to provide condensers for 
operation on higher voltages or for higher capac 
ities than those for which the individual con 
densers are designed. To meet such conditions it 
has been the practice to individually mount a 
plurality of such condenser units and to provide 
therebetween the necessary connections to con 
nect the units in parallel or series, depending 
upon conditions. 
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In the past there has been no suitable structure 
whereby a plurality of condenser units could 
be readily mechanically connected and also elec 
trically connected in either parallel or series, nor 
has there been such a structure which could be 
efficiently mounted to a panel without providing 
additional means for this purpose. 
In many cases the space into which such con 

densers are to be mounted is limited as to size 
and shape, and thus it is very necessary that such 
condensers be as compact as possible, and also 
that they may be mounted in a certain manner. 
For instance, in radio sets the space in which the 
condensers must be located is usually of an elon 
gated shape, i. e., there is usually sufficient space 
above and below the chassis sub-panel; whereas 
the actual area available on the sub-panel is very 
limited. In such cases it is of great advantage to 
provide a condenser assembly of an elongated 
shape and which may be mounted completely 
above the sub-panel, or may be located partly 
below and partly above the sub-panel. It is also 
of advantage to be able to mount the condenser 
assembly in either of these positions with the use 
of the same construction. 

Furthermore, it is desirable that the condenser 
units of the assembly be arranged in any number 
and may readily be electrically connected in 
either series or parallel. 
The object of my invention is to provide an 

electrolytic condenser assembly which meets the 
above conditions, and for this purpose I form a 
condenser assembly from a plurality of electro 
lytic condenser units, which units are provided 
with means by which they can be mechanically 
secured together and electrically connected in . 
either series or parallel. 

In accordance with a particular embodiment 
of my invention, in which, for example, tWO Con 
denser units are used, I provide one of the units 
with an externally-threaded projection, and the 
other unit with a cover at one end having a 
threaded member; this member cooperating with 
the projection to secure the units together. 
By providing a mounting plate secured between 

adjacent units, the condenser may be readily. 
mounted partly above and partly below a panel; 
a portion of the condenser being lowered through 
a clearance hole in the panel, and the mounting 
plate being Secured to the panel. Furthermore, 
the condenser may be readily mounted with the 
units above a panel by extending through a hole 
of the panel the externally-threaded projection. 
at the bottom of the lower unit; the condenser 
being secured thereto by means of a nut co 
Operating with the projection, 

I also provide within the top cover of the units, 
means for relieving the pressure developed with 
in the container of the unit during Operation, 
and also means for preventing the electrolyte 
from being carried off with the escaping gases. 

Furthermore, I provide means whereby the 
units may be electrically connected in either 
parallel or series; the Series connection being 
automatically made upon mechanically securing 
the units together. 

In order that the invention may be clearly 
understood and readily carried into effect, I shall 
describe same more fully in connection with the 
accompanying drawings, in which: 

Figure 1 is a cross-sectional side view of a con 
denser unit according to the invention; 

Fig. 2 is a partly-sectionized side view of a con 
denser having two units, both mounted above a 
panel; 

Fig. 3 is a partly-sectionized side view of a con 
denser similar to Fig. 2, but mounted partly be 
low a panel. 

Referring to Figure 1, the condenser unit 
shown therein comprises a cup-shaped container 
provided on its closed end with a dome-shaped 

protuberance 6 having two apertures 5. The 
container f may be drawn from a single sheet of 
metal, for instance of aluminum; the protuber 
ance 6 being stamped in the sheet prior to the 
drawing, or formed during the drawing. 

Encircling the protuberance f is so as to cover 
the apertures 5 is a band 2 of elastic material, 
for instance rubber, which in known manner 
serves to relieve the gas pressure developed with 
in the container during the operation of the 
Condenser. - 
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Within the containes. and 3&ting over a co 
secting-supporting od 3 of condac:vre materia, 
is an anode 22 of age surface area. The rod C 
is provided or its lower end. With an extensior of 
reduced diameter, which passes through a central 
aperture of a, nenoer 3 with Gine intergosition of 
a bushing 9 of insulating lateria, or instalace 
rubber. The menoer (), Winich i &is figure is 
i metai, is provided with an externally-threaded. 

tubular projection 23, whose Lipose will be ex 
plained hereinafe. va 
To electically insulate the rod 3 from he rhein 

ber 4, and also to provide a liquid-tight seal there 
between, a gasket C of insulating materiai, for 
instance Rubber, is provided between the lower 
Surface of rod 8 and the upper surface of member 
l, and extends around the edge of the member 6. 
To improve the sea the surface of the rod 3 con 
tacting with the gasket is is provided with circui 
lar corrugations. 
The rod 8 is secured to the member 4, for in 

stance by riveting over its lower end, as shown at 
24, whereby the gasket O and bushing 9 Serve to 
make a liquid-tight seal, and to insulate the rod 
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8 from member 4. An anode connection f is 
provided between the bushing 9 and the riveted 
over end of rod 8, thereby making contact with 
the rod 8 and anode 22. A disc-shaped member 
30 provided with a soldering lip serves as a cath 
ode connection; the disc-shaped part may be con 
nected to the container by means of soldering 
or welding. r 
The member 4 with rod 8 and anode 22 secured 

thereto, is fastened into the open end of the con 
tainer i, for instance by rolling the edge of the 
container around the periphery of the member 4; 
the interposed gasket effecting a liquid-tight 
Seal. '-- 
The containes 2 g is failed to a level above the 

top of the anode 22 with a suitable electrolyte 
23. It is to be noted that the anode and the con 
necting member 8 are completely covered by the . 
electrolyte, whereby no corrosion of he rod 8 a.8 
the surface of the electrolyte can occur, Whick. 
would be the case i tie rod 8 were led out at 
the top of the container. 
Secured to the op of the container 28, fos' in 

stance by spot-welding, Soidering, or rolling, at 
the portion indicated by S is a cap-shaped cover 
5 provided on its upper surface with 2, clearance. 
Zhole 25 and on its sidie 'With an agerture 4. The 
cover 5, which is of metal, for instance aluminun, 
raay be formed by drawing, and is provided with 
internally-threaded securing means, for example 
a, aut 2 yhich may be secured thereto, for in 
stance by Weld hg. Instead of a separate nut , 
the top of cap 5 may be drawn downwardly into a 
tube which is internaily threaded; this of course 
Enecessitating the use of a thicker material for the 
COWes. ' 

the Space formed between the cover 5 and the 
top of container 2, is filled with a liquid-absorb 
ing material , for instance sawdust, which, in 
the manne described in the U. S. Patent appli 
cation Ser. No. 659,393 of Van Embden, now Pat 
ent No. 2,048,417, diated July 21, 1936, serves to 
absorb any moisture carried out by the gases 
escaping through the apertures S. 

Figure 2 illustrates a condense composed of 
two condenser units and 26, both mounted above 
& panel 2. While, for the purpose of illustration, 
Only two condense Urits are shown is figs. 2 and 
3, it should be understood hai; 2,137 ruine of 
traits Yaay be six milarly connected azid sountes. 
As shown in Fig. 2, the condenses urit: , which 

3,227,793 
is of the sa,She construction as shown in Figure , 
Wii exception of the nenge: C, which consists 
inere of insulating naerial, the bushing being 
oritied, is mounted with the tubular projection 
23 passing through an aperture in the Inounting 
plate 2, the unit, being secured to the panel by 
Eneans of a nuts engaging the threads of projec 

tion. 23. Setween the unit, and the panel 2 are 
disposed a Spacing washer 9 of insulating nate 
Siai and a disc-shaped nenger 36 connected with 
the container and provided with a lip, to which 
a, lead Wire for the cathode ray be soldered. 
Swounted on top of condense unit i is a second 

condenser unit 26. Unit 26 is of the same con 
Struction as condense unit, G, with the exception 
that its upper end is not provided with a cover 5 
for Securing an additional unit, but has a cover 8 
which serves to finish of the condenser and to 
provide a space for the liquid-absorbing mate 
iai. The condense unit 26 is secured to the 
condenser unit E by screwing the threaded pro 
jection 23 into the cooperating nut 7 of unit ; 
a spacing washer 9 and member 30 being pro 
vided between the two units. 
-Thus it is seen that the units may be readily 

Secured together, and that any number of units 
having the construction of unit may be pro 
vided between units f and 26 in a similar manner. 
As shown, the units and 26 are electrically 

connected in parallel, and for this purpose an 
insulating disc 3 is provided between the anode 
connection f and the top of the container of unit 
$, whereby the anode of condenser 26 is insulated 
from the cathode-container of unit f. For con 
nection in parallel, the pair of cathode-soldering 
lips 30, and the pair of anode soldering lips and 
2 must be each connected together. The disc 3 
Inay be a piate formed of several layers of insu 
iating material soaked in polystyrol, dried and 
Stacked to the desired thickness. 

In such parallel connection of the units, the 
external connection to the anode of unit 26 may 
fie Smade isy means of a conductor (not shown) 
28,SSing through the axerture is and connected 
&O (he anode connection f ; the connection to 
6the 2node of Tait ceing inade by means of an 
anode correction 82 reving the same construc 
tio2a2S coinection except that, it is straightened 
O3. The Coastaine's of the units which act, as 
C&ilodes Islay be CO2 lected together and to the 
2anel 2 by Eleans of the soidering lips 3. 
Condensei's comprising a plurality of parallel 

connected condenser units are particularly use 
ful in high-voltage synoothing devices, in which 
case choice coils may be connected between the 
anode connections, azid the cathode-connections 
36 connected to the panel, which is grounded. 

If it is desired to electrically connect units f and 
26 in series, the disc 3 may be made of conduc 
tive material to thereby connect, the anode con 
anection to the container f. Alternatively, the 
disc 3 may be omitted entirely and the connec 
tion between the anode of unit 26 and the cath 
ode-container of unit made automatically when 
the units are screwed together. In the latter 
case the arode connection makes direct elec 
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trical contact with the top of the protuberance 
66, thus with the container . 
in so; the cases it may be desirable to mount the 

condenser partly below a panel, and this may be 
readily done with substantially the same con 
structiora as showr in Fig. 2. 
Such a viouxting of the condenser is illus 

- 2ated. 32 gig. 3, & Willic: Condenser units 26 - 
22d 33 E.2e Yaoui Enkes gie or each, Side of a panel 

70 
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27. For this purpose the spacing washer 9 is 
replaced by a mounting plate 28 having extend 
ing portions provided with clearance holes 29. 
In mounting the condenser shown in Fig. 3, 
the lower unit 38 is passed through a clearance 
hole in plate 27, and is secured thereto by means 
of screws 32. 
In such mounting of the condenser the threaded 

projection on the lower condenser unit serves no 
purpose, and hence the unit 38-which is similar 
in all other respects to unit - is provided with 
a flat disc 35 instead of the member 4. Such a 
construction also reduces the over-all length of 
the condenser. 
The condenser units shown in Fig. 3 may be 

electrically connected in the same manner as 
described in connection with Fig. 2. 
The mechanical connection between two adja 

cent units occurs in Fig. 2, as follows. 
A cover 5 is secured to the member 4 of the 

unit 26 by means of the nut 7. The latter may 
be screwed on in this case as a separate part. 
The anode connection is soldered to the lip and 
led out through the hole 4. The cover is then 
filled with liquid-absorbing material. After this 
treatment the unit f is secured by means of roll 
ing or welding at its periphery 6 to the con 
tainer of unit . 

It will be noted from the above that the con 
denser units according to the invention, in addi 
tion to being readily secured together, mounted 
either above or partly on each side of a panel, 
and electrically-connected in either parallel or 
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series, have the further advantages of being very 
compact and of substantially cylindrical contour. 
While I have described my invention in con 

nection with specific examples and applications, 
I do not wish to be limited thereto, but desire 
the appended claims to be construed as broadly 
as permissible in view of the prior art. 
What I claim is: 
1. An electrolytic condenser assembly consist 

ing of a plurality of electrolytic condenser units 
each comprising an anode, an electrolyte, and an 
individual container acting as a cathode, means 
for mechanically interconnecting adjacent con 
denser units comprising an externally-threaded 
member forming part of one unit, a separate 
cover Secured to the container of the adjacent 
unit, and an internally-threaded member secured 
to said cover and cooperating with said exter 
nally-threaded member, and means for Securing 
said condenser assembly to a panel comprising a 
member secured between two adjacent units. 

2. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units 
each comprising an anode, an electrolyte, a con 
tainer acting as a cathode, means for mechand 
cally interconnecting adjacent units comprising 
a threaded projection at the bottom of one unit, 
a cap-shaped cover on the top of the adjacent 
unit, and a threaded member in said cover, and 
liquid-absorbing material disposed within the 
space formed between said cover and the con- . 
tainer. 

3. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units, 
each unit comprising an anode, an electrolyte, a 
container acting as a cathode, and means for 
mechanically interconnecting adjacent units, said 
means comprising a threaded projection at the 
bottom of one unit, a cap-shaped cover on the 
top of the adjacent unit, and a threaded member 
in Said cover, said cover being provided with an 
aperture for allowing for the escape of gases from 

3 
the lower unit and for the passage of an anode 
connection. 

4. An electrolytic condenser assembly consist 
ing of a plurality of condenser units, each unit 
comprising an anode, an electrolyte, a container 
acting as a cathode, means for mechanically in 
terconnecting adjacent units comprising a 
threaded tubular projection forming part of the 
bottom of one of said units, a separate cup-shaped 
cover slipped over the end of the adjacent unit 
and secured thereto and forming a space with 
the container thereof, and a threaded member 
within said space and cooperating with said pro 
jection, and means for electrically interconnect 
ing two adjacent units comprising a conductive 
member connected to the anode of one unit and 
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clamped between the end of said tubular projec 
tion and the container of the adjacent unit. 

5. An electrolytic condenser assembly consist 
ing of a plurality of condenser units adapted to 
be connected in parallel, each of said units com 
prising an anode, an electrolyte, and a container 
acting as a Cathode, means for mechanically in 
terconnecting adjacent units comprising a 
threaded projection forming part of the bottom 
of one unit, a separate cup-shaped cover secured 
to the container of the adjacent unit and forming 
a space therewith and a threaded member within 
said space and cooperating with said projection, 
a conductive member connected to the anode of 
One unit and extending through said tubular pro 
jection, and a member of insulating material 
interposed between said conductive member and 
the container of the adjacent unit to electrically 
insulate the units from each other. 

6. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units 
each comprising an anode, an electrolyte, and a 
container, and means mechanically interconnect 
ing adjacent units comprising a member forming 
part of one of Said units and projecting from the 
bottom thereof, a separate cover on the adjacent 
end of the adjoining unit and forming a space 
with the container thereof, and securing means 
within said space and cooperating with said first 
member. 

7. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units 
each comprising an anode, an electrolyte, and a 
metallic container, and means securing adjacent 
units together comprising a member forming part 
of One unit and projecting - from the bottom 
thereof, a separate cover slipped over the top of 
the container of the adjacent unit and fixed 
thereto and forming a space therewith, and a 
second member within said space and cooperat 
ing with said first member. 

8. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units 
each comprising an anode, an electrolyte, and a 
metallic container, and means securing adjacent 
units together comprising a threaded member 
forming part of one unit and projecting from the 
bottom thereof, and a separate cover mounted on 
the end of the container of the adjacent unit and 
provided with Screw threads cooperating with the 
threads of said first member. 

9. An electrolytic condenser assembly consist 
ing of a plurality of electrolytic condenser units 
arranged one above the other and each compris 
ing an anode, an electrolyte, and a container 
acting as a cathode, the bottom unit having a 
threaded tubular projection, means to mechani 
cally interconnect two adjacent units comprising 
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4. 
a threaded tubular projection forming part of 
One unit, a cover Secured to the Second unit, and 
a threaded member within said cover and co 
Operating with Said projection, and means com 
prising the threaded tubular projection of the 
bottom unit for mounting the assembly above a 
panel. 

10. An electrolytic condenser assembly consist 
ing of a plurality of condenser units, each unit 
comprising an anode, an electrolyte, a container 
formed of a single sheet of metal and having a 
dome-shaped protuberance provided with an ap 
erture, and a ring of elastic material closing said 
aperture to form an exhaust valve, and fastening 
means for mechanically interconnecting each two 
adjacent units, said means comprising a project 
ing member forming part of one of said units, a 
cover at the end of the adjacent unit, and pro 
vided with an exhaust aperture, said cover being 

20 Secured to the container of Said adjacent ini, and 
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enclosing the exhaust valve thereof, and a mem 
foer within said cover and cooperating with the 
projecting member of the first unit to secure the 
units together. - 

li. An electrolytic condenser assembly consist 
ing of a plurality of condenser units, each of said 
units, comprising an anode, an electrolyte, and a 
container acting as a cathode, means for me 
chanically interconnecting adjacent units con 
prising a member forming part of one unit and 
projecting from one end thereof, a cover extend 
ing over the top of the container of the adjacent 
unit and Secured thereto, a member Within the 
space formed between said cover and container 
and cooperating with said projecting member, 
and means for automatically connecting the ad 
jacent units electrically at a point within said 
space when the units are mechanically inter 
COraected. 
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