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My invention relates to electrolytic condengers,
and to electrolytic condenser assemblies formed
of a plurality of individual condenser units, each
unit having its own container and connecting

5 means.

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. :

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 paraliel 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 ususally 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. )
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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 5
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: & panel; 10
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 15
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

T also provide within the top cover of the units, 20
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 25
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 30
understood and readily carried into effect, I shall
describe same more fully in connection with the
accompanying drawings, in which:

Figure 1is 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 &
panel;

Fig. 3 is a partly-sectionized side view of a con-
denser similar to Fig. 2, but mounted ‘partly be- 40
low a panel.

Referring to Figure 1, the condenser unit -
shown therein comprises a cup-shaped container
i provided on its closed end with a dome-shaped
protuberance 16 having two apertures 15. The 45
container | 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 {6 so as to cover 50
the apertures 15 is a band 21 of elastic material,
for instance rubber, which in known manner

35

- serves to relieve the gas pressure developed with-

in the container I during the operation of the

condenser. B8~
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Within the container [ and Giting over o con-
necking-supporting rod 8 of 'conductive magerial,
is an anode 22 of large surface zrea. The vod 0
is provided on its lower end with an extension of
reduced diameter, which passes through a central
aperture of 2 member § with the interposition of
a bushing 9 of Insulafing material, for insisnece
rubber. The member §, which in this Agure ig
of metal, is provided with an exbernally-threaded
tubular projection 23, whose purpose will be cx-
plained hereinsfier, -

'To electrically insulate the rod 8 from the mem-
ker 4, and also {o provide a liguid-tight seal there-
between, o gasket (0 of insulating material, for
instance rubber, is provided betweern the lower
surface of rod 8 and the upper surface of member
4, and extends around the edge of the member &,
To improve the seal the surface of the rod § con-
tacting with the gasket 6 is provided with circu-
lar corrugations. ’

The rod 8 is secured to the member &, for in-
stance by riveting over its lower end, as shown at
24, whereby the gasket 10 and bushing 9 serve to

- make a liquid-tight seal, and to insulate the rod
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8 from member & An anode connection i! 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 Hp serves as a cath-
ode connection; the disc-shaped part may be con-
nected to the container { by means of soldering
or welding. - ’

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 &;
the interposed gasket (0 effecting s liguid-tighs
seal. | .
The container 20 is flled to o Iével above the
top of the ancde 22 with o suitable electrolyte
20. It s io ke noted thet the anocde and the con-

necting member 8 are completely govered by the.

electrolyte, whereby no corrosion of the rod § ap
the surface of the clectrolyte can occur, which
would be the case i the vod 8 were led oul at
the top of the confainer,

SBecured to the top of the container 2f, for in-
stance by spoi-welding, soldering, or reolling, af
the portion indicated by § is a cap-shapad cover

§ provided on its upper surface with o clearance .

hole 25 and on its side with en aperture 4. The
cover §, which is of metal, for instance aluminum,
may be formed by drawing, and is provided with
internally-threaded securing means, for example
2 nut 7 which may be secured thereto, for in-
stance by weldag. Instead of o separate nut 7,
the top of cap 5 may be drawn downwardly inic s
tube which is internally threaded; this of course
necessitating the use of a thicker material for the
cover.

The space formed between the cover 5 and the
top of container 21, is filled with g liquid-absorb-
ing maierial {7, for instance sawdust, which, in

‘the manner described in the U. S. Patent appli-

cation Ser. No. 659,393 of Van Embden, now Pat-
ent No. 2,048,417, dated July 21, 1936, serves to

-absorb any moisture carried out by the gases

escaping through the apertures {5.
Figure 2 Hlustrates o condenser composed of
two condenser units § and 28, both mounted akove

2 panel 2. ‘While, for the purpose of illustragion .

only two condenser units

o
3,

are shown in Pigs. 2 and
it should be understood thei any number of

‘units may be simiarly connected and mounted.

As shown In Flg. 2, the condenser unit 1, which
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is of the same consiruction as shown in Figure 1,
with exception of the member £, which consists
here of insulating material, the bushing 9 being
omitted, is mounted with the tubular projection
4% passing through an sperture in the mounting
plate 2, the unit being secured to the panel by
mesans of & nut § engaging the threads of projec-
tion 28, Between the unit | and the panel € are
disposed a spacing washer 19 of insulating mate-
rial and a disc-shaped member 2§ connected with
the container and provided with a lip, to which
& lead wire for the cathode may be soldered. .
Mounted on top of condenser unit § is 2 second
condenser unit 26. Unit 26 is of the same con-
struction as condenser unit {, with the exception
that its upper end is not provided with a cover §
for securing an additional unit, but has a cover 18

© which serves to finish off the condenser and to

brovide & space for the liquid-absorbing mate-
rial. The condenser unit 26 is secured to the
condenser unit { by screwing the threaded pro-
jection 22’ into the cooperating nut 7 of unit f;
a spacing washer 19 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 { and 26 in a similar manner. .

As shown, the units [ and 26 are electrically
connected in parallel, and for this purpose an
insulating disc 13 is provided between the anode
connection i{ and the top of the container of unit
{, whereby the anode of condenser 26 is insulated
from the cathode-container of unit 1.
nection in parallel, the pair of cathode-soldering
lips 30, and the pair of anode soldering lips {1 and
2 must be each connected together. 'The disc 13
meay be a plate formed of several layers of insu-
Iating material soaked in polystyrol, dried and

- stacked fo the desired thickness,

In such paraliel connection of the units, the
external connection to the anode of unit 26 may
be made by means of a conductor (not shown)
pessing through the aperture (6 and connected
to the anode conneciion 11; the eonnection to
the anode of unit { helng made by mesns of an
anode connection 19 heving the same construc-
tlon os connection [ ] except thai it i straightened
oub. The coniziners of the units which act ag
cathodes may be connected together and %o the
vanel 2 by means of the soldering lins 38,

Condensers comprising o plurality of parallel-
connected condenser units are barticularly use-

ful in high-voltage smoeothing devices, in which

case choke coils may be connected between the
anode connections, and the cathode-connectiong
30 connected to the panel, which is grounded.

If it is desired to electrically connect units { ang
28 in series, the disc {2 may be made of conduc-
tive material {o thereby connect the anode con-
nectlon {4 o the coniainer f. Alternatively, the
disc 13 may be omitted entirely and the connec-
tion between the anocde of unit 26 and the cath-
ode-container of unit { made automatically when
the uniés are screwed together. In the latter
case the anode connection f{ makeg direct elec-
trical contact with
§8, thus with the container f.
« In some cases it may be desirable to mount the
condenser partly below 2 panel, and this may be
readily done with substantially the same con-
struction as shown in Fig, 2. -

1 .
Buch 2 mounding of the condenser is ilTus-
- trated. in Flz. 8, in which condenser umits 26 -

god 36 are mounted ene on each. side of 3 panel
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the top of the protuberance .
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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 21, 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 hénce 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 1. The latter may
be screwed on in this case as a separate part.
The anode connection is soldered to the lip 11 and
led out through the hole I4. The cover Is then
filled with liquid-absorbing material. After this
treatment the unit 1 is secured by means of roll-
ing or welding at its periphery 6 to the con-
tainer of unit 1.

It will be noted from the above that the.con-
denser uriits 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 mechani-
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

2,117,792
21. For this purpose thé spacing washer {8 is -

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 contalner
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 Wwith
the container thereof, and a threaded member
within .said space and cooperating with said pro-
jection, and means for electrically :interconnect-
ing two adjacént units comprising a conductive
member connected to the anode of one unit and

10
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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 sald 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

35

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-

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

55

"ing of a plurality of electrolytic condenser units
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& threaded tubular projection forming part of
one unit, a cover secured ¢o the second unit, and
a threaded member within said cover and co-
operating with said projection, and imeans com-
prising the threaded tubular projection of the
bottom unit for mounting the assembly ahove &
panel. :

10. An electrolytic condenser assembly consist-
ing of a plurality of condensér units, each unii
comprising an anode, an electrolyte, a container
formed of a single sheet of metal and bhaving 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 umit and pro-

" vided with an exhaust aperture, said cover being

20

secured to the container of said adjacent unit and
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enclosing the exhaust valve therecf, and 2 mem-
ber within said cover and cooperating with the
projecting member of the first unit to secure the
units together, N -

11. Anelectrolytic 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 com-~
prising & 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-
connecied.

CORNELIS pr LANGH,
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