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1

This invention relates to electrical condensers
of the kind in which the electrodes and insulat-
ing spacers are constituted by interleaved flex-
ible elements of sheet material spirally wound
about a central axis, so that the convolutions
of the electrode elements, such for example as
metal foil, are separated by the convolutions
of the flexible spacer elements, such for examvle
as paper or other fibrous or porous material, the
rolled unit being usually treated with a suitable
impregnant.

According to the specification of the United
States of America patent application Serial No.
718,634, dated December 27, 1946, the flexible
elements are wound on a sincle central core
held in tension while being rotated about the
longitudinal axis of the core which is preferably
constituted by a wire driven at both ends simul-
taneously. It has, hitherto, been found desirable
for some purposes to enclose a small condenser
of the rolled type within a cas‘ng of moud-ble
material, such for example as Bakelite. The
condenser is usually wound, impresnated and the
terminal leads attached, this unit being finally
enclosed, by mears of a moulding press, within
the said casing. With this method, however, it
is ‘difficult to obtain moisture-proof seals where
the terminal leads leave the casing, so that meis-
ture may find access to the rolled condenser with-
in the casing. Moreover, the heat applied during
the moulding operation is liable to affect the in-
sulation and electrical qualities of the condenser
unit, and one object of the present invention is
to overcome these difficulties. A further object
of the invention is to provide improvements in
or modifications of the core upon which the in-
terleaved flexible elements are spirally wound.
These and further objects will becom= apparent
from the appended claims and the following de-
scription of the accompanying drawings, in which

Figure 1 is g diagrammatic representation, in
side elevation, of apparatus for spirally winding
the interleaved flexible elements,

Figure 2 illustrates in vertical section on the
line IT—II of Figure 1, the chucks and winding
gear only,

Figures 3 to 6 show on an enlarged scale the
steps involved in anchoring the ends of the flex-
ible strips relatively to the core,

Figure 7 shows the rolled unit in side eleva-
tion,

Figure 8 illustrates the condenser unit of Fig-
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ure 7 arranged within a ceramic tube which is

shown in longitudinal section, .
Figures 9 and 10 are views similar to that of
Flgure 8 but of modified arrangements,

&6

Figure 11 is a view similar to that of Figure
6 but for a rolled unit employing a conducting
core,

Figure 12 illustrates one arrangement of a con-
denser unit according to Figure 11 arranged with-.
in ‘a moulded casing shown in longitudinal sec-
tion,

TFigures 13 and 14 are similar views of yet a
further arrangement, Figure 13 showing the met-
al pot in section whilst Figure 14 shows the pot
in elevation,

Figures 15 to 17 show three modified arrange-
ments respe:tively, and

Figure 18 indicates a modified arrangement
of a twin core which may be employed.

As shown in Figures 1 and 2, two plast’c mono-
film or similar threads A having an overall di-
ameter of approximately 0.0012 to 0.0015 of an
ineh are threaded through the axial bores in two
aligened rotary chucks B resnectively, carried be-
tween supports A1 mounted on a base Az one
or eazh of the chucks having an axial micrometer
adjustment Bi1 (Figure 2) whereby the threads
A can be subjected to a required degree of me-
chanical tension after the core A has been gripped
in the chucks B by tightening the heads B2. The
two chicks B are driven, in synchronism, through
a handle B: and tooth gearing B, so that the
drive is applied to koth ends of the core A simul-
taneously. Carried by members C, D on the
bose Az with their axes parallel to the ax’s of ro-
tation of the core A are a plurality of suvoply
rolls two of which Ci, Cz are constituted by strips
of metal foil whilst the two others Di, D2 are con-
stituted by strins of paper which are to con-
stitute the insulating spacers between the foils
or electrodes. The foils Ci1, C2 have a thickness
of, say, not more than five mizrons (0.0002 inch
approximately) whilst the spacers Di, D2 may
have a thickness of up to 12 microns (0.0005 inch
approximately) if used singly or up to 6.5 to 7.0
microns (0.00025 to 0.0003 inch approximately) if
used in pairs. Where single paper spacers are
used it is sometimes found advantageous to coat
one or both sides of them, but preferably one side
only, with a layer of lacquer or varnish for the
purpose of filling up the irregularities in the
paper surface which is adiacent to a metal elec-
trode and so to reduce the liabilities to break-
down through this portion of the tissue.

As shown in Figure 3 the free end of the paper
strip D1 is inserted between the insulating threads
A of the core extending between the chucks B so
that when the core is rotated by means of the
handle B3 the paper strip D: will be wound on the
core which then acts as a mandrel until the strip
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: 3
D1 laps the core as shown. 'The end of the fofl C:
is taken over two guide rollers E; interconnected
by an inclined ramp E and thence to the angle
formed between the core A and the first paper
strip D: tangential thereto. 'The handle B; is
now turned slightly so that the end of the foll C
is wound in, whereupon the end of the second
paper strip Da is laid over the foll C: and thence
to the angle between the strip C1 and the first
convolution of the strip Ds, as shown in Figure 4.
Having again turned the handle Bs: through a
small angle to wind in the end of the paper strip
D3, the end of the second foil Cz is lald over a
guide roller D« and inserted into the angle be-
tween the second paper strip Dz and the adjacent
convolution of the first paper strip Di. The
handle B; is now turned until the several foils and
paper strips are wound as shown in Figure 6, the
folls C1 and C3 and the second paper strip Dz be-
ing cut so that the strip D2 extends beyond the
ends of the foils. The winding is now completed
until the first paper strip D: laps the roll where-
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upon the paper strip D; is severed and has its end -

secured by adhesive as shown at C3 (Figure 7).

The foils are so wound relatively to the paper
spacers that whilst one edge Cs of the foil Cy lies
wholly within the confines of the paper strips D,
Dz the other edge Cs of the foil C: projects beyond
the confines of the said paper strips. Similarly
one edge Cs of the foil Cz lies wholly within the
confines of the paper strips D1, Dz whilst the other
edge Cr of the foil Cz projects beyond the paper
strips, Thus the two metal foils Ci1, C2 have their
marginal edges Cs, Cr projecting so as to consti-
tute terminal connections for the purpose de-
scribed below. It will be understood that the dis-
tances between the ends of the paper convolutions
and the adjacent edges Cs4, Cs of the foils are con-
siderably exaggerated for the sake of clarity of
illustration, only narrow margins being actually
required in practice. Having cut off the two pro-
“Jecting ends of the core A, the rolled unit shown
in Figure 7 is inserted in a ceramic tube G (Fig-
ure 8) having internal metallised areas Gi so that
when terminal leads F, F: are soldered to the op-
posite terminal connections Cs, C1, these are si-
multaneously soldered to the metallised areas Gi.
These soldered connections are such that they
provide moisture-proof seals at the ends of the
ceramic tube G whose contents, that is to say the
rolled condenser elements, are thus sealed against
the entry of moisture.

It will be understood that though in the ar-
rangements above described the core is consti-
tuted by two insulating threads, the core may be
constituted by a single insulating thread, such for
exampie as a synthetic resin, the first flexible ele-
ment being then merely attached to the core by
‘adhesive, Moreqver, since the core is of insulat-
'ing material and is not employed as one of the
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condenser terminals, either one of the flexible °

spacer elements, or one of the foils, may be con-
n:icted to the core for initiating the winding oper-
ation

The rolled unit shown in Figures 7 and 8 may
be treated with an impregnant of mineral wax,
ofl, jelly or the like, or with an impregnant of
high dielectric constant, such for example as one
of the chlorinated naphthalenes or chlorinated
diphenyls or a wax-like hydrogenated or hy-
droxylated castor oil, impregnation being effected
before the terminal leads F, F': are soldered to the
terminal connections so as to seal the convolu-
tions of the rolled unit.

When two or more threads are included in the

70
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core, for example the threads A in Pigures 1 to 6
the threads may be of circular cross-section .as
shown at A4 In Figure 18, or in the form of flat
strips or other cross-sectional shapes (e. g. of D-
section when twin threads are employed as in Fig-
ures 1 to 6), which will fit together to form the
requisite cross-sectional profile for the core.-

In Pigure 9 the rolled unit is as described with
reference to Pigure 7 except that the interleaved
flexible foils and paper strips are wound on a
single core As of insulating material, the first"
paper strip D1 being secured to the core A; by
means of adheslve whereupon the unit is wound
a8 described with reference to Figures 3 to 6
above. Having severed the two ends of the core
A3 level with the projecting ends Cs, C7 of the
foils C1, Cs, two terminal end plates F, F; sol-
dered (or otherwise attached e. g. by riveting or .
welding) to terminal leads Fu, F's are themselves
soldered to the projecting terminal connections
Cs, C7 and to the metallised areas Gi within the
ceramic tube G, so as to form moisture-proof
Joints therewith, thus again sealing the rolled unit
within the fube G. The sealed unit thus formed
is now moulded in a housing of mouldable insu-
lating material H, for example of Bakelite with
the terminal leads F4, Fs extending from opposlte
ends of this insulating housing. .

In the modification shown in Figure 10 the ends
of the ceramic tube G are closed by metallised
ceramic plugs J, Ji1 whiclx are soldered to the met-
allised ends Gi of the ceramic tube G, the ter-
minal leads K, Ki extending from the terminal
connections Cr1, Cs through apertures in the plugs
J, J1 with the leads K, Ki soldered to the plugs
J, J1 around said apertures, the terminal leads
K, K1 being soldered to the connections Cr, Cs
through metal discs K2, Ki. Though this con-
denser may be employed without a surrounding
insulating housing, Figure 10 shows the sealed
unit moulded within a casing Hi, for example of
Bakelite or other mouldable material.

It will be apparent that instead of the tube G

being of ceramic material, it may be of metal
into which the ceramic plugs J, Ji are soldered.
Alternatively, whether the tube G is of ceramic
material or of metal, only one ceramic plug may
be used, the other terminal being connected to
the metal tube by insertion of a solid disc of metal
to close one end of it,
- The unit rolled upon an insulatng core may,
if desired, be disposed and sealed within a metal
sleeve or thimble, the sealing being effected by
an insulating washer or bush such for example
&s a ceramic plug through which the terminal
lead extends. - The sealed unit may then be
moulded within a casing of mouldable insulating
material such for example as Bakelite.

Figure 11 shows a construction in which the
flexible foils and paper strips are wound on a
central metallic core or wire L which is held under
tension between the chucks B in the manner de-
scribed above. With this arrangement a first me-
tallic foil M is soldered to the core L as described
in the copending application referred to above,
the first and second foils M, M1 and the spacing
paper strips N, N: being wound successively as
described. The second foil M laps the outer cir-
cumference of the rolled unit and a terminal
tag O wound into the unit is connected as shown
in Figure 12 to a tinned metal sleeve or cylinder
O1 which is open at both ends. Inserted into
one end of the cylinder O: is a metallised ceramic
plug P; through which one end of the conducting
core or wire L extends, the other end of said core
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being cut off flush with the adjacent end of the
rolled unit, The plug P: is circumferentially sol-
dered to the tinned metal cylinder O: whilst the
part of the plug P: embracing the core L is simi-
larly soldered thereto.. The ceramic plug Pi thus
seals the corresponding end' of the cylinder Oi.
An insulating washer Pz, for example of mica, is
inserted into the other end of the cylinder O:
whereupon a metal disc P: electrically and me-
chanically connected to .a “terminal lead Ly is
Inserted over the washer Pz and this terminal
lead soldered to the cylinder O: and tag O. Thus,
one end of the core or mandrel L constitutes one
terminal lead whilst the other terminal lead I
is connected to the metallic cylinder whose in-
terior is sealed at both ends against access of
moisture. Before sealing, the rolled unit is
treated with an impregnant as indicated above.
The impregnated and sealed condenser with its
axially projecting terminal leads L, Li is now

moulded in a Bakelite or similar plastic housing.

P thus forming an insulating moulded unit with
the terminal leads L., Ia extending from the hous-
ing or casing P.

It will be apparent that with constructions in
which the sealed unit is moulded within an in-
sulating housing, the paper strips and foils of the
condenser will be protected, not only against me-
chanical and electrical damage by direct contact
with the mouldable material, but also against
the direct action of the moulding heat whilst,
- since the rolled unit itself will be moisture-proof,
access of moisture to the sprally wound elements
will be prevented even should the joints where
the leads emerge from the moulded casing not be
wholly moisture-proof.

In the arrangement shown in Figures 13 and 14
the condenser unit rolled on a metal core L as de-
scribed with reference to Figure 12 is arranged
in a pot-like terminal thimble Q of tinned metal
and having a long.tudinal slit Q1 whose edges
are electrically connected to the exposed portion
of the outer metal foil M: by applying a solder-
ing iron thereto. Arranged in the base of the
thimble Q is an insulating disc Qi, and a termi-
nal disc Q2 connected to or formed integral with
one terminal lead Lz for the condenser is placed
over the insulating disc Qi which lies over the
severed end of the core or mandrel L. The aper-
ture in the base of the thimble Q through which
the terminal lead Lz extends is slightly chamfered
and soldered at Qs, to the lead L2 so that this is
electrically connected to the thimble Q@ whose
base is completely sealed by the soldered joint
Qs. The other, or open, end of the thimble Q
is spun over into a bead Q: which bears against
a sealing washer Qs of moisture-resisting mate-
rial such, for example, as synthetic rubber or the
like, thereby sealing the end of the thimble Q
from which the projecting end of the wire core
or. mandrel L extends through a central aper-
ture in the rubber washer Qs. The terminal Ieads
L, Ie are thus again substantially coaxial with
the rolled unit and thimble Q whose interior is
again completely sealed against moisture. With
this construction the rolled unit may be treated
with impregnant before soldering the terminal
thimble Q along the slot Qi, the impregnant find-
ing ingress through the said slot. The complete
condenser is thereupon moulded into a housing
Qs of “Bakelite” or other mouldable insulating
material.

Instead of employing a conducting pot-like
thimble, a conducting sleeve R (Figure 15) open
at both ends may be used, the ends of the sleeve
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R being sealed by spinning the annular edges R1
thereof over sealing washers Rz as described
above. The wire core termina] L then extends
through one sealing washer Rz whilst the sleeve .
R is provided at its other end with a terminal
tag Rs or cap to which the second condenser ter-
minal lead Ls is connected by soldering. Im-
pregnation having been effected (before the seal-
ing washers Rz are applied) the sealed con-
denser unit is moulded into the insulating casing
R4 as above described.

Figure 16 shows an arrangement in which the
wire core upon which the flexible foils and paper
strips are wound comprises a plurality of wires L,
Ls, the first flexible electrode element M (Figure
12) being attached to the core by insertion be-
tween the wires L4, Ls in the manner deseribed
with respect to the insulating core of Figures 3
to 6. This obviates the necessity for soldering the
end of the first electrode element M to the core.
In Figure 16 the second terminal lead Ls may be
connected to the metallised sleeve or pot within
the insulating housing L after the manner de-
scribed with reference to Figure 15, suitable seal-
ing washers Ra being provided so that the rolled
unit is again sealed against access of moisture
before the housing 17 is moulded thereon.

In the modification shown in Figure 17, the
core is constituted by ~$single wire S to which the
first foil is soldered. 'The second foil projects at
T1 from one end of the rolled unit and is soldered
at T2 to a terminal disc T3 and to a metallised
ceramic tube V, an insulating disc S: being placed
over the severed end of the core S to insulate this
from the foil T:. Thus, whilst one foil lies wholly

 within the confines of the paper spacers W the
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other foil projects from one end of the rolled nnit
to form one of the terminal connections. If de-
sired, the ceramic tube V may be replaced by a
metal tube to which the terminal disc T: at one
end, and the ceramic bush at the other end, are
soldered, the whole heing moulded into Bakelite
or other mouldable plastic material as already
described. )

What I claim as my invention and desire to
secure by Letters Patent is: ’

1. An electrical condenser comprising a core
formed of at least one thread of insulating mate-
rial, a plurality of interleaved flexible conducting
and insulating elements wound spirally on said
core to form a rolled unit, the conducting ele-
ments projecting from the confines of the insu-
lating elements at opposite ends of the rolled unit
respectively so as to form terminal connections,
an insulating tube embracing the rolled unit, said
tube being metallised adjacent to the said termi-
nal connections, and terminal leads soldered to
the terminal connections and to the metallised
parts of the tube so as to seal the rolled unit with-
in the tube,

2. An electrical condenser comprising a core
formed of at least one thread of insulating mate-
rial, a plurality of interleaved flexible conducting
and insulating elements wound spirally on said
core to form a rolled unit, the conducting ele-
ments projecting from the confines of the insu-
lating elements at opposite ends of the rolled
unit respectively so as to form terminal connec-
tions, an insulating tube embracing ‘the rolled
unit, said tube being metallised adjacent to the

. said terminal connections, terminal leads soldered

(]

to the terminal connections and to the metallised
parts of the tube so as to seal the rolled unit with-
In the tube, and an insulating housing moulded
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7
about the rolled unit and insulating tube, the ter-
mina) leads extending through said housing.

3. An electrical condenser comprising a core
formed of a plurality of threads of insulating ma-
terial, a plurality of interleaved conducting elec-
trode and insulating spacing strips wound spiral-
1y upon said core to form a rolled condenser unit,
the first flexible strip being inserted between the
threads of said core and successive flexible strips
being wound in between said core and said first
strip with the conducting strips of opposite po-
larity projecting from opposite ends of the rolled
unit to form terminal connections, an insulating

10

tube embracing said unit, said tube having metal-

lized portions adjacent to said terminal connec-
tions, and terminal leads soldered to said termi-
nal connections and said metallized portions,
whereby to seal said unit within said tube.

4. An electrical condenser comprising a core
formed of a plurality of threads of insulating
material and a plurality of interleaved conduct-
ing and insulating strips, one of said strips hav-
ing an end inserted between the threads of said
core and the remaining strips being successively
inserted in longitudinally sta.ggered relation be-
tween said first mentioned strip and said core and
wound therewith into a rolled condenser unit,

5. An electrical condenser comprising a core
formed of a plurality of relatively thin threads
of insulating material, a plurality of interleaved
conducting and insulating strips, one of said
strips having an end inserted between the threads
of said core and the remaining strips being suc-
cessively inserted in longitudinally staggered re-
lation between said first mentioned strip and said
core and wound therewith into a rolled condenser
unit, the conducting strips projecting beyond the
insulating strips at the opposite ends of said unit
to form terminal connections, an insulating tube
enclosing. said unit in snug fitting relation, and
terminal elements in electrical contact with said
terminal connections and secured to the ends of
said tube.

6. An electrical condenser comprising a core
formed of a pair of juxtaposed threads of insulat-
ing material, a pair of conducting strips inter-
leaved with insulating strips, one of said strips
having an end inserted between the threads of
said core and the ends of the remaining strips
being progressively inserted in longitudinally
staggered relation between said first mentioned
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8
strip and said core and wound therewith into a
rolled condenser unit.

7. An electrical condenser comprising a core
formed of a palr of juxtaposed insulating threads
of a diameter of the order of 0.0012’* to 0.0015"*,
a plurality of interleaved conducting and lnsulat- .
ing strips, one of said strips having an end in-
serted between the threads of said core and the
remalining strips being progressively inserted in
longitudinally staggered relation between' sald
first mentioned strip and sald core a.nd wound
therewith into a roller conderiser unit.

8. In a condenser as claimed in claim 7, where-
in the conducting strips project beyond the con-
fines of the insulating strips at opposite ends of
said unit to form terminal connections, an in-
sulating tube enclosing said ynit in snug fitting
relation, and conductinig' terminal members in
electric contact with said terminal connections
and hermetically secured to the ends of said tube.

9. An electrical condenser comprising a core
formed of a plurality of monofil threads of plastic
insulating material, a plurality of interleaved
conducting strips and insulating strips, one of
said strips having an end inserted between the
threads of said core and the ends of the remain-
ing strips being progressively inserted in longi-
tudinally staggered relation between said first

“mentioned strip and said core and wound there-

with into a rolled condenser unit.
' PHILIP RAY COURSEY.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Numter ~Name Date
728,780 Splitdorf ... May 19, 1903
850,166 Lamphier ... ____ Apr. 16, 1907

1,303,325 James . __._.____._. May 13, 1919

1,573,853 O’Leary — e Feb. 23, 1926

1,744,616 Cunningham _.__.__: = Jan. 21, 1930

1,960,944 Knudson —...oo_.__ May 29, 1934
FOREIGN PATENTS

Number Country Date
452,030 QGreat Britain ..______ Aug 17, 1936
521,604 Great Britain -._____ May 27, 1940
541,096 Great Britain _______ Nov. 12, 1941




