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7 Clalins.

This invention relates to electrolytic condens-
ers and has reference particularly to the multiple
electrode type of condenser, or those units in
which a plurality of electrode eiements effect
a plurality of capacities. )

It is an object of this invention to provide a
condenser with expansion chambers to forestall

or at least reduce the probability of bursting un-'

der conditions of service.

Another object is to provide a blow out vent
for a condenser casing that is normally hermet-
ically sealed, but that wiil become operative
should excesslve pressures develop within the cas-
Ing.

Another object of the invention is to construct
a multielectrode condenser of compact arrange-
ment with a small mass.

Another object is to simplify the formation
of electrode tabs, and work a saving of mate-
rial, by which they are formed.

Another object is to provide an efficient and
dependable connection between a terminal mem-
ber and an electrode tab, whereby corrosion or
deterioration of the connections will be elimi-
nated,

. Another object is to provide a simple means
and method for anchoring terminal members in
a casing closure of molded material.

Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
panying drawings wherein a preferred embodi-
ment of the present invention is clearly shown.

The stated objects and advantages are accom-
plished by forming condenser sections to the de-
sired capacity through winding strips of elec-
trode material and intervening spacers in gener-
ally centered relation upon a mandrel of com-
paratively large diameter until the desired ca-
pacity is obtained. The condenser sections thus
wound are removed from the mandrel and the
finishing end of the electrode strips partially un-
wound for folding or formation of the electrode
tabs, after which the finish end of the con-
denser sections are rerolled, and the section flat-
tened, and then folded or otherwise compacted
to form a composite bundle of small dimension,
which is inserted in an enclosing casing. The
assembled sections are disposed within a closely
embracing casing that is somewhat longer than
the bundle of condenser sections, the sections be-
ing spaced from either end of the casing. The
casing is hermetically sealed by a terminal block
carrying terminals, to one end of which are fixed
terminal lugs and on the other end of which

(CL 175—315)

there are provided sockets for receiving the ends
of electrode tabs. Before sealing the terminal
block in the open end of the casing, the terminal
lugs and the electrode tabs are secured in place,
by staking or otherwise deforming so as to pro-
vide a good electrical contact between the en-
gaging parts. A more detailed and specific de-
scription of the invention resides in the follow-

- ing specification, that refers particularly to. the
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drawings, wherein;

Fig. 1 is an elevational view of the improved
electrolytic condenser herzin disclosed.

Fig. 2 is a longitudinal sectional view of the
same,

Fig. 3 is an elevational view of the condenser
sections or bundle of electrode elements,

Fig. 4 is a top plan view substantially as in-
dicated by the arrow 4 of Fig, 1.

Fig. 5 is an enlarged view in section, showing
details of electrical connections between the ter-
minal lug and electrode tab, the view comprising
a sectional view substantially as indicated by
the line and arrows 5—S§ of Fig, 2.

Fig. 6 is a plan view of the condenser section
substantially as illustrated by the arrow 6 of
Fig. 3.

Fig. 7 is an enlarged view in section showing
a detall of the construction of casing vent means.

Fig. 8 is a transverse sectional view substan-
tially as indicated by the line and arrows 8—38
of Fig. 2.

Figs. 9 to 13 inclusive, illustrate the method
and succession of steps followed in formation of
the electrode connectors. .

Fig, 14 is a view of a condenser section par-
tially unrolled at the finish end, and with parts
broken away to ulustrate the arrangement of
electrode elements.

Fig. 15 is a schematic view indicating gener-
ally the arrangement and relation of the elec-
trode elements in a completely assembled con-
denser,

With particular reference to the drawings, 10
indicates a deep drawn or extended metallic cas-
ing having a closed end wall 12, and whose cy-
lindrical wall is rolled, spun, or otherwise de-

" formed to provide an inwardly directed rib 14,

L)

spaced somewhat from the closed end 12 and
adapted to seat a rigid disc of insulating ma-
terial 16, having perforations 18. This disc when
in place provides a chamber 20 that is bounded
by the disc 18, the end wall 12 of the casing
and the cylindrical walls thereof. In the bottom
wall 12 there may be provided venting means 2z,
embracing a circular area formed by means of




2 Score mark or weakened line 26. In effecting
the scering, the body of the metal is not entirely
cut through but goes only so deep as to provide
a line of weakness 28, surrounding the section
24, and yet maintaining the section 24 in inte-

gral connection with the main body of the end

member 12.

While the venting means has been illustrated
as providing the scoring 28 entering from the
outside surface of the metal casing, it is con-
templated that the scoring may be effected on
the inside surface of the end wall, whereupon
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nal member 48, such as of aluminum and of a
few thousandths of an inch in cross section
larger than the bore of the hole, and which upon
cooling of the casting are firmly held within
the casting in a seal-tight relation, due to the
shrinkage of the material of the casting. The
terminal members 48 are particularly designed
to afford electrical connections between the elec-
trode members of the condenser sections and
parts of the circuit exterior of the condenser.

. To accomplish this, the ends of the terminal

the contiguous surface and integral connection

at 28 would thence be located on the exterior
surface of the end wall. Under the latter con-
ditions the groove 28 would thence be filled, or
substantially filled, with the insulating paint with
which condenser casings of this type are cus-
tomarily lined. In either instance of construc-
tion the venting means 24 responds to excessive
pressures developed within the casing, and tears
away from the body of the metal in the end wall
12, thereby affording an exit or relief passage
for the excessive pressure developed. In the in-
stance where the scoring 26 is within the cas-
ing, the insulating paint fiiling .the groove would
tend to reduce any minute leaking thru the pores
of the metal at the thinned wall section 28.

Within the casing 19, and resting upon the
insulating disc {6 there is a condenser body 30
that may be comprised of one or more condenser
sections, as will hereinafter be described.
Suffice it here to say that the condenser body 36
embraces an assemblage of electrode members
and spacers eventually grouped into a cylindrical
bundle and provided with tabs extending from
one end of the bundle by which electrical con-
nection is made to an outside circuit. The
bundle 30 is embraced by a wrapper 32 of in-
sulating material which when the body 38 is in-
serted within the casing rests against the side
wall thereof substantially engaging the coating
of insulating paint hereinbefore mentioned.
After inserting the condenser body 38 within the
casing, so that it rests upon the insulating disc
16, the side wall of the casing 18 is provided
with a second inwardly directed rib 34 just at
the end of the bundle near the open end of the
casing. The depression in the side wall oper-
ates to position the body 38 within the casing
10 and prevent its shifting longitudinally there-
of. In this respect- it is desirable to have the
wrapper 32 of an overall dimension greater than
the length of the bundle 30, so that when both
are resting on the insulator i6 the wrapper 32
will extend beyond the end of the body 30 to-
ward the open end of th: casing, substantially
as indicated at 36. Thus, the rib or depression
34 engages the extended portion of the wrapper
instead of the body 30.

The casing 18 is hermetically sealed by means
of a terminal block or terminal head 38, that
is peripherally grooved to receive a sealing ring
such as a rubber band 40, that engages a third
inwardly directed rib 42, where it is held in com-
pressed relation by the turned over flange or rim
44 against the outside surface of the terminal
head 38.
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As to the specific formation of the terminal

head 38, it comprises a molding or casting of
non-conducting material such as Bakelite, and
in this instance embraces a disc 48 molded with
plain bore holes 471 into which, while the cast-
ing is still hot after being removed from the
forms, there is inserted into each a cold termi-
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members 48 on the exterior surface of the termi-
nal block are closely embraced by terminal lugs
88 which are formed from T blanks, the stem
of which is apertured at B2 to provide for
anchorage of an exterlor wire or conductor,
while the arms of the T are wrapped around to
provide an open or split cylinder, whose internal
diameter is slightly less than the cross sectional
diameter of the terminal member 48. The open
cylinder of the terminal lugs is illustrated at
84, and when crowded over the end of the termi-
nal member 48 is staked at 88 as shown in Fig.
5. This staking results in a portion 58 of a ter-
minal lug being depressed into the body of the
terminal member 48 as indicated at 0. The
end of the terminal member 48 extending from
the inside surface of the terminal block is pro-
vided with a straight bore substantially cylin-
drical recess §2, and is adapted to snugly re-
ceive the compacted end 4 of electrode tab,
where it is secured as by staking at §6. It will
be observed from Fig. 5 that this staking de-
forms the wall of the socketed end of the termi-
nal member 48 and presses it into bighting en-
gagement with the deformed tab 4. In Fig. 5
this is illustrated by the recurved bowed portions
€8, 18 and 712. )

The condenser body 30 from which extend the
electrode tabs 64 here comprise a pair of con-
denser sections 74 and 76, and which as an en-
tity are fashioned into a cylindrical bundle each
electrically isolated from the other and in fact
segregated by an insulating spacer 18 as will be
observed upon reference to Figs. 6 and 15. Both
of the condenser sections 74 and 18 are con-
structed by centering the start ends of the neces-
sary electrode strips 80 and 82 with a selected
number of spacers or paper insulators 84, 88
upon a rotatable mandrel of substantial diam-
eter, and thence winding to a desired number of
turns to provide condenser sections of prescribed
capacity. By so doing, the result is a generally
cylindrical body of convoluted and interleaved
electrode members and spacers, in which the
active areas of the electrode members are sub-
stantially coextensive and le along a longitudi-
nal center relative to the center of the spacers.
The spacers or insulators as they are sometimes
called, are of a width greater than the elec-
trode strips and project beyond each side there-
of. The condenser section 14, as illustrated,
comprises one having a pair of electrodes, and 1s
formed generally as has been set out with the
exception that after sufficient of the electrode
members 88 and 82 has been wound to provide
the desired active area, one of the electrode
members is severed from the supply roll while
the other electrode member is wound one or
more times completely about the section, so as
to provide an electrostatic shield, which is
graphically illustrated in Pig. 15 by the dashed
Iine 88 forming a continunation of the electrode
strip 82. In the instance of the condenser sec-
tion T8, while following the general idea set out
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hereinabove, we deviate therefrom and from the
procedure followed in the formation of section
74 at the finish end of the winding, by severing
at a definite point the electrode member 80, and
thence complete the prescribed winding by leav-
ing the supply end of the severed electrode strip
in its centered relation, and finally cut off all
electrode strips and all insulators. By so doing
there is provided a condenser section in which
there are three electrode members one of which
is substantally coextensive with the other two.
This in substance is illustrated in Figs. 14 and
15, where the third electrode member resulting
from the severing of the electrode strip is in-
dicated at 92.

In order to effect a direct and compact con-
nection between the electrode strips and the
terminal members 48, electrode connectors are
formed integrally with a convenient end of each
electrode strip, each of the electrode connectors
comprising an extension 94 projecting trans-
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versely from the electrode strips and from the

end of the respective condenser sections, to end
in a generally rounded electrode tab 4. To
effect the formation of the electrode connectors
94 the electrode strips are folded in a manner
comprehended by Figs. 9 to 13 of the drawings,
and the general arrangement of the completely
folded connectors with respect to the condenser
section 16 is illustrated in Fig. 14.

Referring to Figs. 9 to 13 as illustrative of the
method of forming the electrode connectors 94
for the electrode strip 89, it will be observed that
a short section of the electrode strip is folded
obliquely with respect to the length of the strip,
such as along the line 96, thence a second fold
98 is effected that is also oblique with respect to
the length of the strip, but which is of a lesser
angle than that of the fold 96.. This step is illus-
trated in Fig. 10 of the drawings, and is fol-
lowed by a third fold 100 which is substantially
_perpendicular to the length of the strip as illus-
trated in Fig. 11, after which two successive folds
102 and 104 are made parallel to the third fold
as {llustrated in Figs. 12 and 13, that result in the
narrow, compact, laterally extending electrode
connector 94, the end of which may be snipped
off to provide the desired Jength as indicated at
106, and thence rounded or otherwise compacted
to provide the elecirode tab 64. As a result, an
electrode connector is provided that is something
like 32 thicknesses of electrode material at a sec-
tion taken thru the portion 84 and provides a
very firm substantial connector that is integrally
joined to the electrode member. Where the elec-
trode material is extremely thin, and it is desired
to have an electrode connector 84 of greater
mass, it is contemplated that a short section of
the finish end of an electrode strip, such as 110
of the electrode 82 in Fig. 14, may be folded back.
From that point on the successive steps of fold-
ing the electrode connector are substantially as
set out hereinabove.

Practice demonstrates that satisfactory elec-
trode connecto-s may be formed by use of a com-
paratively short length of the electrode strip
material. As an example with an electrode strip
of 27 inches wide something like 3 inches off of
the length of the strip is all that is necessary in
forming a compact and satisfactory electrode
connector. In forming the connector from that
length of electrode material the first fold 96 ex-
tends from one corner 112 of the electrode strip
diagonally across the strip to the opposite edge
thereof to a point 114 about 4 inches from the
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finished end. This folding results in an over-
lapping portion of triangular shape designated
by 112, 114 and (16, which extends beyond the
edge of the electrode strip as at 118 which is
about 3 inches remote from the severed end of
the electrode strip. The second fold 98 mani-
fests in bringing the fold 96 in registry with the
point {18 or such as to lay along the 3 inch line,
the repositioned fold 96 thence extending trans-
verse and at right angles to the length of the
strip and forming a guide to which the subse-
quent third, fourth and fifth steps of folding are
made parallel to. This manner of folding saves
a considerable amount of electrode material in
the construction - of electrolytic condenser, as
compared with the older methods where some-
thing like 20 to 26 inches in léngth of electrode
material was used in forming the electrode con-
nectors. Substantially all of the electrode ma-
terial, all except the three inch strip used in
folding the connectors, is available for its func-
tion as a capacitative element.

After the folding of the electrode connectors, .
the electrude strips are recentered with respect
to their associated electrode strips and spacers so
that the electrode connectors extend from one
end of the condenser section. This procedure is
generally indicated in Fig. 14, and is followed by
folding a paper insulator of sufficient thickness -
and lateral extent, such as that indicated at 120,
one each of which is placed over the finished end
of each electrode element, as indicator for the
electrodes 80 and 92. In Fig. 14 there has been
illustrated the shorter electrode strip 92 as ex-
tending in the opposite direction from the elec-
trode connector, from which the electrode strip
80 extends from its electrode connector. Where
that practice is followed the terminating end of
the electrode strip 92 may be insulated by suc-
cessive folds of the ends of the spacer 86 which
are bent back over the end 122 of the strip 92 as
illustrated at 124. Similarly the papers or spacers
84 may be doubled back and folded as along the
line 126 so as to lay over the electrode connector
for the electrode strip 82. Folding of the elec-
trode connectors being completed, and the in-
sulators therefor properly adjusted, the end of
the condenser section is rewound after which it
may be doubled, folded or rolled or otherwise
compacted into the body 38 with the separator 18
and wrapper 32 as has been hereinbefore de-
scribed. In this last mentioned folding or com-
pacting and assembling of the condenser section
74 and 76, that is done with a view to leaving a
firm but yet loosely compacted bundle, thru which
impregnation of the sections may be effected and
which will afford one or more voids or passages
130, that will extend thruout the length of the
condenser section such that when assembled
within the casing {0 there will be ready com-
munication between the chamber 20 at the bot-
tom of ‘the casing and the chamber {32 at the
upper end of the casing between the body 36 and
the terminal head 38. That makes for equaliza-
tion of pressure thruout the interior of the casing
should there develop an increase of pressure at
some locdlized point. Thus the whole void of
the casing outside of the condenser body is avail-
able as an expansion chamber, which in the ma-
jority of cases, or in the range of contemplated
service, will obviate the necessity for a con-
denser vent, inasmuch as the expansion chamber -
or chambers will permit a considerable increase
of pressure within the casing without resulting in
a burst of casing.
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While the embodiment of the present invention
as herein disclosed, constitutes a preferred form,
it is to be understood that other forms might be
adopted, all coming within the scope of the claims
which follow.

‘What is claimed is as follows:

1. An electrolytic condenser comprising in com-
bination, a condenser section including a plu-
rality of electrode members with exposed connec-
tors and loosely compacted into a bundle, a me-
‘tallic casing surrounding the bundle, and a ter-
minal-block closing off one end of the casing, said
casing being of substantially greater length than
the condenser section, means including g part of
the casing for retaining the condenser section
substantially centrally of its length, whereby an
expansion chamber of substantially equal volume
is provided by the casing at each end of the con-
denser section.

2. The combination set forth in claim 1,
wherein the means for positioning the condenser
section centrally of the casing comprises in-
dented portions of the casing immediately adja-
cent each end of the condenser section and pro-
Jecting over the edge of the section.

3. An electrolytic condenser comprising in
combination, a tubular metallic casing having
inwardly directed rings spaced from each end
thereof, a condenser section enclosed within the
casing and disposed between the spaced rings so
&s to be engaged at each end thereof, and a ter-
minal member hermetically sealed to the open end
of the casing, whereby an expansion chamber is
provided at each end of the casing between the
ends of the condenser and the end members of
the casing.

4. The combination set forth in claim 3,
wherein the expansion chambers at each end of
the casing are in communication along the folds

of the section, and wherein the volumetric con- 40

tent of the expansion chambers is in the order
of Y3 of the total volumetric content of the casing.
5. An electrolytic condenser comprising in com-
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bination, a deep tubular casing having an in-
wardly directed ring spaced from the closed end
thereof, a perforated insulator supported by the
ring within the casing, a loosely compacted con-
denser section wrapped with an’ insulator being
disposed within the casing so as to rest upon the
Insulator disc, said condenser section when so
positioned ending remote from the open end of
the casing and providing electrode tabs exposed
thereto, said casing providing means engaging the
end of the section at the open end of the casing
for restraining the section from longitudinal
movement within the casing, and a terminal block
spaced from the end of the condenser section
and secured in sealing relation in the open end
of the casing.

6. The combination set forth in claim 5,
wherein the chambers within the casing at each
end of the condenser section are in fluid com-
munication through the voids between the folds
of the condenser section, whereby the pressure
developed in one chamber is readily communi-
cated to the other chamber, and wherein the
closed end wall of the casing provides a weak-
ened area operable as a pressure relief vent upon
the occurrence of excessive pressures within the
casing. -

7. In an electrolytic condenser having electrode
members of thin metallic section, the combina-
tion of each electrode member having successive
folds to form a flat laminated connector of uni-
form cross section extending from one end
thereof and gathered at the free ends into a com-
pact rounded tab, the electrode tab formation

“Including a first and second fold of the electrode

material obliquely with respect to the longitu-
dinal dimension of the electrode, and subsequent
folds of the electrode material substantially at
right angles to the longitudinal dimension

therrof.
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