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Tripst ARTHUR

Be it known that I
Bavies, & subject of the King of England,
residing  at - “Hillside,” Tlelshy, .in  the
county of Chester, England, have invented
pew and useful Improveuwents in or Con-
nected with Electrical Condensers, of which
the following is a speeification.

Tlis invention has reference to static elec-
trical condensers of the type wherein the di-
electric is paper or like material,-and they
are made of a plurality of strips or laminae
of such paper or material, and metal, rolled
or coiled up, the metal between the laminz
of paper constituting the two plates of the
condenser. The metal in some cases may be
coated or formed on or constitute a metallic
sur{ace on the paper, or in others it may be
separate and volied up with ‘it; that is, it

may be composed of alternate layers of con-

ducting material such ‘as tin- foily eopper,
and the like, and a di-electric of paper or
the like. . :

Electrical condensers of the above type,
are well-known and largely used, and for a
given space occupied they have a relatively
large’ clectrical capacity. Moreover, elec-
trical condensers of this type have been pro-
posed to be maie so as to render them suit-
able for use in connection with high tension
“ power 7 circuits, as well as under other
conditions; that is they possess the necessary
characteristics and qualities to cnable them
to be used practically and successfully - in
cuch cirenits or with high voltages, witheut
the linbility
aged; this being partly effected by increas-
ing the di-electric strength of the ¢ondenser.

The objects of the present mvéntion have
been primarily to provide improvements in
processes of, and means for manufacturing
condensers of the type referred to, and more
particularly those of the latter kind, by
which the. process of manfufactyre can be
carried out more effectively, simply, énd rap-
idly,
in & manner and form well snited to the con-
ditions of usé and service it has to undergo,
high degree the qualities
and characteristics specified.

In the manufacture of condensers of the
kind referred to,and more particularly those
used in high tension circuits, such as referred
to, the paper (or like) di-electric, is, in order

of breaking down or being dam--
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and the condenser made or produced \f
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_stamce) in a.vessel,

ing

to give it the qualify ¢
pregnated with anin ating substance such
as paraffin .. or like substance, which is
solid at ordinavy -temperatures, as well as
filling the interstices between the paper and
metal convolutions; as the case may be; and
in geneval practice; the condenser is made
up, by roliing the laminge of which it 1s
composed. fairty tightly, and then the roll
is immersed in paraffic wax or like substance,
in A heated and liguid. state somefimes un-
der avtificial pressure, and impregnated By
it; and subsequently, the wax or substance,
with the condenser structure Toll immersed
in it, is allowed to cool. o R
According to this- invention, the con-
densers of the kind referred to, are im-
mersed in the molten paraffin or like sub-
and preferably under con-
siderable pressure, so that the di-electric be-
comes impregnated, if it is not already im-
pregnated, and the interstices withm it,
wherever they muy exist, become filled with
the melted wax, ¢ substance; and the cool-
and solidifying of the Hquid is arranged
and adapted to take place gradually at-a
part of the condenser whizh ig away from
ihe direction of application of pressure. and
cools and solidifies gradually from this place
or point toward the direction of application
of such pressure, so that as the was.or sub-
stance solidifies, it does not interfere with
the full pressure of the liquid being main-
{ained on such parts of the candenser as are
not inclosed by solidified wax at any mo-
went. so that up to. the last portion of the
condenser to become incased or covered with
solidiffed. wax or substance, the: wax in a
liquid state, at full preseire will be in con-
tact with, and acting on the said unineased
portion, it-being in communication through
the iiquid medium, with, the point or part
from which the pressure is applied to the
liquid; so that, as the -paraffin or like sub-
stance solidifies on the condenser, it will at
every part, (including:of cotirse-those parts
mosf requiring it, viz., the ends-at which the
liquid enters most freely) be subjected hy-
draulically to pressure through the liquid
dircetly, and not through the solid substance
or semi-solid substance. The effect of this
is, that as the wax shrinks in-solidifying. no
spaces are left by shrinkages of the wax be-
tween the interstices of the convolutions of

f high capacity, im-
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the roll, but these spaces between the laminae
are filled completely up, uniformly at both
ends, and all over, with the effect above re-
ferred to.

In carrying out the complete manufacture
of the condensers, strips of metal such as
referred to and paper or like di-electric, or
metal surfaced paper or like material, are
rolled up fairly tightly, and bound and
dried in any suitable way; and the rolled
ayticle is then placed in a metal can or other
similar container—preferably one having =

¢losed bottom and open top—and in thiscon-’

tainer or cading is placed in a. vessel and
subjected to vacuum; and while under this
condition—that is still under a vacuum—
he molten paraffin wax or other equivalent

" impregnating substance is introduced into

20

the vessel. By- this treatment, the air will

'be first,drawn off qr removed and the melted

- wax or substance will enter and fill the

spaces O interstides to a large extent or de-

. gree; including ‘those between the roll and
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the interior of the case. FEach condenser—

now comprising the roll and its" casing—

while the wax is still liquid, is inserted in
a “press” which may contain liquid wax
or like substance, and pressure is applied to

the liquid, say through a ram or other suit- -

able means of applying pressure; and then
while the pressure is applied to the liquid,
the cooling of the eylinder or the press ves-
sel in which the condenser or condensers is
or are placed, is commenced and carried
out—preferably artificially by external cool-
ing—for solidifying the wax or substance;
the . solidifying of it must begin or" take
place first at a part or point in the con-
denser which is away from, or opposite the
point or direction of application of the pres-
sure. By this method of cooling and solidi-
fying as stated, the direct pressure can be
a&plied through liquid——and not solid par-
affin or the like—to the last point of the con-
denser, where solidification takes place, that
is preferably the end which is open. Thus

" the solidification creeps up gradually around

the condenser to this last point where the

- liquid exists, and which is in communica-
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tion directly with the direction of applica-
tion of pressure, until this last part also is
inclosed and covered in by solidified wax
under pressure. : ;

At present it is preferred that the con-
tainer of the cylindrical roll, forming the
body of the condenser, is cylindrical and has
an open upper end, and closed bottom; and
that the roll fits loosely in it, and it—the
container—stafids some distance above the
top of the roll, so that when it is filled with
wax #nd treated as described, it will be cov-
ered m at this upper end with a consider-
able depth of wax. When the condensers
are so made, the press used will preferably
comprise a vertical cylinder, adapted to re-

1,068,106

“ceive one condenser (or it may be more),

as shown in the accompanying drawing.
This cylinder in the drawing is marked e,
and rests on a-bottom plate 5, and the ram
¢—which is adapted to be removed from the
cylinder, or the cylinder from it, by any
suitable moving means which can move
these parts in relation to each other—fits
and works in the opposite end of the cyl-
inder. When the ram is not in the cylinder,
the condenser body d, within its holder or
centainer can ¢ (which will be filled with
molten wax so that the condenser is sub-
merged in it) can be introduced into the

upper cpen end of the cylinder. When this

is done, the cylinder « 1s filled with molten
wax, and the ram is inserted, and the pres-
sure applied to the liquid. In this case,
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the cylinder ¢ is adapted to be cooled from

the end farthest from the ram ¢ first, that
is near its bottom, so that solidification will
begin at this part, and proceed in a direction
toward the ram ¢, 4. ., the direction of ap-
plication of pressure; and so that the part
of the condenser d, on which the liquid last
solidifies, and which will_be last in direct
liquid communication with the direction of
application of pressure, will be the upper
end; and hence the interstices between the
laming of paper or convolutions of the con-
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. . 95
denser when the operation is complete; must

be filled with close wax solidified under
pressure, more or less high; and so that no
spaces can exist due to the shrinkage of the
wax in cooling, after the charging or fill-
ing treatment or action; and all are filled
with the substance of a uniform density and
solidity. The lower end b of the cylinder a
fits over a projection or plug cn the remov-
able end b, as shown ; and this locse end may
be adapted to be carried on a movable part
of the press, and moved up and down on it,
by suitable pressure, and so move the cylin-,
der a up and down; while the plunger ¢
may be fixed to an upper stationary frame
or part of the press. After the solidifica-
tion of the wax or insulation takes place,
the bottom plate of the press b is lowered
or moved away from the cylinder, and re-

‘moved from it; and the condenser, enveloped

in“solidified wax within its container e is
ejected by moving the cylinder up over the
stationary ram ¢; and thus an easy method
of ejecting the condenser, and all the solidi-
fied wax, as a plug, from the cylinder, is
provided. :

By the use of an open can or container,
deeper than the condenser body, and keep-
ing the latter submerged in molten wax or
like substance while removing it from the
vacuum apparatus té the pressure appa-
ratus, and by the manner of manufacture

herein described, the premature closing of .

the interstices at the end of the condenser
by the solidification of wax at that part,
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. y’qkets, through all

- peveral chambers ot spices
:with fluid inlet and outlet aperture .
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. nd the»dist_mﬁti(m of paper; which- would
take :pla'c(f if the wax eooled at the end, are
pigventéd. . . . _‘ o
“The press cvlinder @ hids 4 fmmmy of
6, arouild it forming
of which cooling of
be passed, st will; the
being provided
‘7
these meuns, different parts of the eylinder,
and so-portions of the wax, cun be kept hot,
or_zooled artificially at will o
“During the period the condenser is within
the press @; and subjected to lqtid under
ptessute, the peiafin wax or like substatice
within the cylinder s artifieaslly
bgé;parﬁt,pi‘ some parts, and cooled 4t others;
the effect of ivhich is thgt the process of
& more efficiently

a

eating fluids van

action above described cafi
and readily carried out. . As régards this
1 ing and heating, after the cofi-
tuiner, contaltiihg the condenser body, sitb-
inérgred in liquid waX 6f gther like insula-
tion substance (as taken from the vecuum

A tentinent gbove referred to) has beer placed
i the ecylinder filled-

in the cylitidet 4, snd
with liqud wax, and daring the first por-
tion of the operation, the paré of the cylin-
der a farthest from the direction or point of
pressure applied to the liquid, namely, that
part surrounded by the jacket or space 1,
will be artificially cooleé by passihg cold
fluid throngh it; and preferably this part
will be permanently kept.cold by supply-
ing to the jacket, a cooling fluid; while the
hart within the jacket 5 may be kept heated
; passing hot fluid through it, up to the
very last portion of the operation; when if
desired, it may be filled with cooling fluid,
gr allowed to cool by natural cooling. The
eatin

fuid used would be of a tempera-
ture that would keep the wax in that part

- of the cylinder, which it is'in comtact with,

48

melted.  With regard to the intervening
portiens of the cylinder «, namely, those in-
side the jackets 2, 3'and 4, these may, from

the bottond, be filled in sequence with ‘an-

artificial cooling fluid, but the chambe: ar
jacket next beyond that filled, will be empty,
so that a blank or non-filled jacket space,
will ‘precede the i
the colder~end. Obviously, however,
manner of gradual or sequential ~cooling
may be modified according to the condjtions

| sure, hot.

-the pressure
_ must by kept hot during the ‘whole process
hested at »

 ployed is one in which
. heating and cooling

| certain sequence or order,
| above deseribed

L cases may
| square inchj b
 stricted to this degree of pressure, a8 it may
' he found/ that in the manufacture of con-
| densers for some special uses,

filling of the jackets from |
his

existing, and to meet the. requirements of
different or special cases. During the sec-
ond part of the operation, that is the cool-
ing of the cylinder from the lower end up-
ward (which say
ge stated, the jacket or space 5, which s
aroutid the cylinder about the upper. atd.
open end pottion of the container ¢, 18 al-
ways kept charged with ' '
keep the liquid wax at this_part, which is
nearest the direction of application of pres-
That is to say the liquid in one
h which

purt at least of the cylinder throu
ied to it,

had to pass or be ap

or operation.

In genetal, the process or method et -
variable artificial
of the molten or liquid
wax of equivalent -substance in different
parts or zones of the press takes place ina
of which ‘that
gives a specific instance, and-
illustrates- the general method. :

With regard to the pressure which the
liquid wax is subjected to, this, in some
be as much as one ton to the
h; but 1t is not necessarily- re-

or under spe-
cial conditions, it is riot-necessary to use this
high pressure, and that therefore, it can be
redquced if desired. :

What I claim is:i—,

Iii the manufacture -of electrical con-
densers of the kind herein referred to, the
method which consists in submerging the
condenser in a bath of liquid wax or in-
sulation subjecting such liquid to pressure,
thereby impregnating the spaces in the con-
denser with dielectrics’ and effecting the
cooling and solidification of the wax, while
under pressure in a gradual manner, by
passing artificial cooling fluid, around the
bath in a sequence of stages, in the manner

‘substantially as herein described.

In testimony whereof I have signed my
name to this specification in the presence of -
two subscribing witnesses. 7

ERNEST A. BAYLES.
‘Witnesses: : .. :

SomERvILLE (GOODALL,

Epwarp HUGHES.
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