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This invention relates to improvements in
electrical condensers.

The object of the invention is to provide a
condenser wherein the structure may be sub-
jected to extreme current loading without un-
due heating, and whereby also economy is
effected in the quantity of dielectric material
employed in the construction.

The invention consists of the features here-
inafter described in connection with the
drawings, of which Figs. 1-—7 show one form,
Figs. 8 and 9 a modification, and Figs. 10—12
another modification.

As to the form shown in Figs. 17,

Figure 1 is a top plan; i

Fig. 2 a front elevation;

Fig. 3 a fraginentary section on the line
3—38 of Fig. 4;

Fig. 4 is a vertical transverse section on
line 44 of Fig. 2; and

Figs. 5—T are separate perspective views
of three elements of this condenser, Fig. 5
showing one of the radiator plates C, Fig. 6
a metal plate B of one of the sections, and
Fig. 7 showing a dielectric plate A, as mics,
of one of the sections. :

As shown in Figs. 2 and 3, each section
preferably comprises a single mica sheet A
(Fig. 7) having a metallic plate B (Fig. 6)
on each of its two faces. Also in the assembly
there is a metallic heat-dissipator vane of
plate C between each two successive sections.
These members C preferably and in the form
chown extend in the assembly from the outer
faces of plates B a substantial distance out-
wardly beyond the edges of mica sheets A, the
latter extending somewhat beyond the edges

. of metal sheets B.
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As shown in Fig. 2, where the complete
condenser stack consists of fourteen sections
as shown, there are shown fifteen heat-dissi-
pators C, the extra one being located at the
end of the stack of sections so that if desired
there may be members C at both ends of the
stack.

As shown in Fig. 2, a sufficient number of
sections comprising the single mica sheets A
are placed in the form of a stack to with-
stand the breakdown potentials which will
be applied to the complete condenser. In the

form shown, a terminal M is taken from a |

midpoint of the condenser to constitute a
high potential terminal, and there are seven
condenser sections on opposite sides of the
radiator vane C5 (to which vane said termi-
nal M is connected by conducting strip S3),
making fourteen sections in all. The metal
plates C constitute thermal radiators, via
metal stack sheets B, the latter being direct-
ly in heat-absorbing relation with each side
of each sheet of mica A in the condenser.
The condenser shown is designed to carry
ten amperes at 1,500,000 cycles, representing
an oscillating load of 30 kva. The surge
potentials on this unit will be approximately.
9,000 volts maximum. Test of this unit

‘showed its losses to be approximately fifteen

watts, indicating an efficiency of 99.95 per
cent. In the preferred form of the inven-
tion, and in the particular design shown,
there are fourteen sheets of mica in the en-
tire condenser, as contrasted with designs
heretofore for the same service which would
require 350 sheets of mica.

The operation of this condenser is as fol-
lows. The losses in a dielectric (as mica
sheets A) increase with extreme rapidity
upon temperature increases, and in opera-
tion, of course, considerable heat is developed
in the mica sheets. The losses in a condenser
are, therefore, a direct function of the mean
temperature of the active mica sheets under
working conditions; and if the temperature
of the dielectric sheets can be kept low, the
condenser losses will be low. In this con-
denser, the thermal path consists (1) of mica
of the area of the active dielectric and hay-
ing a thickness of approximately one mil,
(2) a metal stack plate B, and (8) the metal
heat-radiating vanes C. By thus providing
adequate thermal absorbers and radiators for
both sides of each sheet of mica A, the best
possible thermal conditions are realized, and
the working temperature of the dielectric can
be maintained at a low value, and therefore
the losses in the condenser are kept very low.
This is of great practical importance because
it avoids injury to and possible destruction -
of the dielectric by high heating thereof due
to the accumulation of the heat developed by
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high current. This principle of construction
is contrasted with the wusual form of
high . potential condenser, wherein the
thermal path consists chiefly of a stack
of mica dielectrics, and metal foil or
armature elements of an area equal to the ac-
tive area of the dielectric but with a thick-
ness of both dielectrics and armatures equal
to the length of the stack; and although the
thermal conductivity is increased by the
looped path of the foils (including the con-
nections between series sections as in a high
potential condenser), yet the thermal con-
ductivity is very low and the high thermal
gradient existing in the stack will limit the
mean temperature at which the stack can be
operated to approximately forty degree centi-
grade under conditions when the stack is sur-
rounded in wax and the wax is to be main-
tained solid throughout. In other words,
such usual condenser can be loaded only un-
til the central mica sheet midway of the stack
reaches a temperature of approximately fif-
ty-six degree centigrade, representing a tem-
perature rise of the metallic enclosing casing
of wax-embedded condenser stack, of the or-
der of ten degrees centigrade. Such con-

. denser must be provided with sufficient mica

0
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to ensure this condition, (according to prior
belief and practice), and the mica necessary
is about 350 sheets to parallel the operation
of a condenser like that shown in Figs. 1—7,
thereby distributing the electrical load and
resultant heating over a large number of di-
electric sheets. ' .

In this improved condenser all the mica
sheets throughout are kept at the same tem-
perature, and this temperature can be placed
at any desired value merely by altering the
size of the cooling vanes, or the method of
cooling the vanes, as, for example, by provid-
ing for oil-immersion, air-blasting, etc. For

"example, in the higher-powered condensers

employing the invention, the size of cooling
vanes C may be reduced, as compared with
that shown in Figs. 1-7, if the condenser is
immersed in a cooling tank. But irrespective
of the size of the vanes C or the method of
cooling, the invention hereof results in a sav-
ing of approximately one-half to three-quar-
ters of the mica normally used in condensers
of the same performance.

As shown, and regardless of the number of

- dielectric sheets in each section, the exterior
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heat-dissipating surfaces of metal members
C not only (1) possess an aggregate area
which is enormous as compared with the ag-
gregate area of the dielectrics which is ex-
posed from the condenser, but also (2) such
very large-aread metal dissipating members
are connected metallically and therefore ther-
mally, and via the active armatures B them-
selves, with both surfaces of every dielectric
sheet (in the best form of the invention) said
metallic connections being direct (altho via

1,018,825

the armatures) in the sense that each heat
path starts from the surface of an active die-
lectric inside the condenser (which dielectrie
is clamped, as hereinafter described, so as to
be in good thermal surface contact with the
active armatures) and extends directly via
an active armature itself to the very large
exposed exterior surfaces of the metal mem-
bers, without first extending to other arma-
tures in thermal contact with the surfaces of
other dielectrics before reaching the ultimate
exterior surfaces. The new and useful result,
in connection with the very large exposed ex-
terior surfaces, is that the active armatures
themselves are employed as part of the heat
dissipating means, and preferably all of the
armatures in the entire condenser, thereby
permitting, without undue heating, the ap-
plication to the condenser terminals of really
very large currents, i. e., a considerable num-
ber of amperes. Hence it is practicable to
employ as many dielectrics and armatures in
each section or unit as may be suitable for a
given desired capacity (i. e., to have each
section very. thick if desired), because each
active armature in the section as a part of
the heat-dissipating means, is located directly
against and in good thermal surface contact
with the dielectric heated by the high current;
and the effect of the direct connection of the

armatures to the large-areaed exterior mietal .

members is to place on the electrostatically
active portion of each armature the duty of
conducting heat away only from the dielec-
tric material with the surface of which it is
in direct thermal contact. The direct metal-
lic connection of the large-areaed metal mem-
bers with the active armature of opposite po-
larity causes such members for each section of
the condenser to serve as the terminals of the
sections or units and also, when the invention
is embodied in a high potential series sec-
tional condenser, as shown, such metal mem-
bers constitute the means connecting the suc-
cessive sections in series with ome another.
The metal heat-dissipating members here
serving as condenser terminals of opposite
polarity, are spaced from one another in some
such way, as illustrated by way of example,
that they are electrically isolated from one
another by an insulator such as air or oil
which is the agency which acts as a cooling
convection fluid to carry off the heat from
the large exposed surfaces exterior of the
condenser.

The assembly of elements A, C, B of Figs.
5-7 is shown in detail in Figs. 14. Fig. 3
shows the simple assembly of the three ele-
ments of Figs. 7, 6 and 5 respectively, each
mica sheet A having a metal condenser plate
B on each of its two surfaces, and the oppo-
site surface of each metal plate B facing
against a single heat-copducting vane C to
which each member B is pinne(i’ by the two
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pins D of Fig. 5 in holes E (Fig. 6) ; and the
mica sheets A being supported in place by
bakelite rods F1 (one of which is shown in
Fig. 3) extending through holes F in vanes
C. (See also Figs. 4 and 5.}

The entire condenser preferably is support-
ed on four insulating legs I connected to the
low “potential clamping means G, with the
view of separating the high potential parts
of the structure, (including terminal M) from
the bench on which the condenser is placed.

- (Figs. 2and 4.) The entire stack, consisting
of the three elements of Figs. 5, 6 and 7 is
clamped at its ends (Figs. 1-2) by a clamp
G, which is shaped to bear against the ends
of the stack (Fig. 2), and extends beyond

~ vanes C (Fig. 4) where it is connected at top

25

o

and bottom by clamping rods J1, J2.

The arrangements for taking off circuit
connections are shown in Figs. 1,2 and 4, the
clamp G and clamping rods J1, J2 being of
meta{) and the opposite ends of the stack be-
ing of the same potential; the high potential
condenser terminal being at binding post M
(bottom Figs. 2. and 4) mounted on a con-
ducting strip S8 supported by and in electri-
cal connection with a vane C5 at a midpoint
of the stack; the other end of the circuit, in-
cluding the capacity of the entire condenser,
being at any portion of the clamping plates
G or clamping rods J1, J2, and the entire
capacity being .0003 mf. as indicated at the
upper left of Fig. 2 and the top of ¥ig. 4.
For other values of capacity than that of
the complete condenser, the vanes C lend
themselves as a convenient means for taking
off circuit connections. For example, in
Fig. 1, a conducting strip S2 is mounted on
and in electrical connection with vanes C3,

40 C4, and the binding post mounted on this

46

strip, when connécted in circuit with bind-
ing post M at the bottom of the structure,
~will give a capacity of .0005 mf. as noted on
the drawings. This connection includes the
central eight sections of the condenser, the

four on one side of central vane C5 being in.

parallel with the four on the other side of
vane C5. Again, conducting strip S1 in
Fig. 1 is mounted on and in electrical con-
nection ‘with vanes C1, C2, and when one
lead of the condenser is connected to the mid-
point (Fig. 2) connection from central vane
C5.to the binding post M, then connection to
“the binding post on strip S1 will give .0004

83° mf. as marked. When a condenser connec-

tion is taken off the clamping means to give
the .0003 mf. capacity, the central ten sec-
tions of the condenser are in circuit, the five
at the left of central vane C5 being in par-

60 allel with the five on the other side of vane

65

Cs. '

In Fig. 1 (plan), two top bakelite rods F1
appear, which extend (Fig. 5) through the
holes F in vane C to support mica sheets A
of Fig. 7. In Fig. 2 appears one of the iwo

upper bakelite rods F1 extending through
holes F (Fig. 5) in vanes C; and in Fig. 2
also appears the third or lower rod F1 fitting
in the lower hole F of plate C. In Fig. 3
(section), only the lower rod F1 appears.
In Figs. 1 and 2, the pins D which hold the

condenser plates B to vane C do not appear,

being hidden inside the stack.

The clamping means of Figs. 1, 2 and 4
maintains parts A, B and C in good heat-
conducting relation with one another. In
manufacture, before the clamp is tightened,
the entire structure may be impregnated in
paraffin wax under a vacuum. It is then
placed under an arbor press by which high
pressure is applied, and the clamping bolts
J1, J2 are tightened, with the particular ob-
ject and result of placing condenser plates B
in intimate heat-conducting relation with
mica sheets A from which the heat is to be
conducted via plates B to extended vanes C.
As above indicated, in lieu of wax impregna-
tion, the structure may be immersed in oil
for cooling, or the space between vanes C
may be left open and subjected to air blast.
The clamping means constitutes the low po-
tential connection for the entire stack of four-
teen sections shown. .

In Figs. 8 and 9 is illustrated a form of
combining elements B and A of Figs. 6 and 7
which apparently is similar to that above but
is additional thereto as to the object of se-
curing intimate heat-conducting relation be-
tween B and A in that the metal plates B are
cast to the surfaces of mica sheets A. Metal
plates B may be of type metal, as lead and
antimony. The effect of this casting, as in-
dicated by a subsequent separation of plate B
from mica A, is that the mica udheres to the
metal, so that when the surface of the metal
is scraped with a knife, a thin film of mica
is removed. When, in addition to this cast-
ing process, the conducting surfaces of plates
B are very substantially increased by exten-
sion of vanes O, the most useful resulis are
attained; and, although the casting process
is not necessary to the successful operation
of the condenser of Figs. 1—7, it may be
used therein.

In Figs. 10—12, is shown a modification -

where the intimate contact plates B of Figs.
1—7 are formed integral with vanes C, dis-
pensing with pins D (Fig. 5) for holding
plates B and vanes C together. Fig.10isa
perspective of this, Fig. 11 is a fragmentary
horizontal section of the condenser stack,

showing a succession of the combinations of

Fig. 10, and Fig. 12 is a side view of a com-
bination with a mica sheet A of the composite
B, C structure of Fig. 10. Fig. 11 shows this
best, where two successive plates B of Fig. 3
are formed integral with one another and
with a vane C extending radially therefrom,
instead of the two plates B being pinned to
opposite sides of vane C as in Fig. 3; all so
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that here structurally, as in any case electri-
cally, the portions of the vanes or heat-dis-
sipating members within the stack, act as
electrostatically active armatures and pro-
ject out from the stack directly to the large
heat-dissipating surfaces; or rather from a
different point of view that the active arma-
tures are parts of the metal heat paths which
extend from the surfaces of the dielectrics in-
side the condenser to the large exposed sur-
faces outside the condenser.

In any instance, the most effective form of
the invention is wherein there is only a single
mica sheet A in each section of the condenser,
i. e., where a thermal radiator B, C is pro-
vided on each side of each individual mica
sheet. However, the invention may be em-
bodied in less advantageous forms where
each condenser section may comprise more
than one dielectric sheet.

In this invention, there are no electrical
losses in the condenser, because the field. is
entirely through the active dielectric of the
condenser or through air, i. e., the field is
through materials introducing no appre-
;:iialéle loss when stressed by the electrical

eld. ;

The metal plates B are of the order of
thickness of about one-eighth inch, thereby
serving not merely as the electrically con-
ducting plates of the condenser and as heat
conductors, but as separators between suc-
cessive cooling vanes C; so that said vanes
are maintained a sufficient distance apart to
prevent breakdown of the air or other cool-
ing fluid between them. Such separation is

_ desirable because the cooling means between

the vanes has in general considerably lower
dielectric strength than that of the dielectric
sheets of the condenser. The extent of sepa-
ration of vanes C from one another (and
therefore the thickness of armatures B and
the separation between thin dielectric sheets
A) will be dependent upon the voltage ap-
plied and the cooling means used ; and in any
event such separation will be greater than the
thlickness of the then dielectric sheets them-
selves.

The prevention of accumulation of heat in

this invention is productive of various use-

.ful results involving the prevention of break-

downs and increased permissive electrical
loading, among which are the important ones
of (1) increasing the efficiency of operation,
and (2) economy by requiring less mica.
Also the saving of cost of mica is so great
that it is practicable to employ the highest
grade of mica, and to so rigidly inspect the
individual mica sheets as to greatly reduce
the possibility of failure of the sheets in op-
eration due to physical defects. Of course,
such selection of dielectric sheets reacts
again to produce better electrical operation,
involving lower losses, higher breakdown

1,918,835

points, and increased permissive electric
loading.

I claim:—

1. An extreme loading electrical condens-
er which comprises a plurality of sections
each of which consists of a single dielectric
sheet having metallic sheets adjacent its two
faces, and metallic vanes extending from
the metallic sheets a substantial distance be-
yond the edges of the dielectric sheets, the
successive vanes being electrically isolated
from one another, and having a sufficiently
rigid construction to support themselves in
spaced-apart relation to one another.

2. An extreme loading electrical condens-
er which comprises a plurality of condenser
sections and metallic vanes in heat-conduct-
ing relation with the metallic elements of
sald sections and extending substantial dis-
tances beyond the dielectric sheets of said
sections to convey heat from the dielectric
sheets, said vanes having a sufficiently rigid
construction to support themselves in spaced-
apart relation to one another.

3. An extreme loading electrical condens-
er which comprises a plurality of sections
each comprising a single dielectric sheet and
thermal conductors in direct contact with
the opposite sides of each dielectric sheet
and extending a substantial distance beyond
the edges of the dielectric sheet, said thermal
conductors constituting the conducting ele-
ments of the condenser sections, and their
extending portions having a sufficiently rig-
id construction to support themselves in
spaced-apart relation to one another.

4. An extreme loading electrical condens-
er which comprises a stack of conducting
and dielectric sheets, thermally conducting
vanes extending from the conducting sheets
a substantial distance beyond the edges of the
dielectric sheets and having a sufficiently rig-
id construction to support themselves in
spaced-apart relation to one another, and in-
sulating rods extending through the several
extending vanes along the edges of the di-
electric condenser sheets, and supporting the
latter in the form of a stack.

5. An extreme loading electrical condenser
which comprises a plurality of dielectric
sheets, and thermal conductors on the oppo-
site faces of each sheet and consisting of the
metal condenser plates .and thermally-con-
ducting vanes extending from said plates in
all radial directions to substantial distances
beyond the edges of the dielectric sheets.

6. An extreme loading electrical condens-
er which comprises a stack of conducting and
dielectric sheets, and thermally conducting
vanes extending from the conducting sheets
substantial distances in spaced-apart rela-
tion to one another beyond the edges of the
dielectric sheets, said vanes and conducting
sheets being held together in the stack and
the dielectric sheets being held in the stack
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by insulating rods extending through the
successive vanes. '

7. An extreme loading electrical condens-
er which comprises a plurality of condenser
sections consisting of dielectric and conduct-
ing sheets, and metal vanes extending from
the conducting sheets substantial distances,
said elements being arranged in the form of
a stack; clamping plates constructed and ar-
ranged to bear against the ends of the stack
and extending beyond the heat-conducting
vanes; and clamping rods located beyond
said vanes and connecting the clamping
plates. :

8. An extreme loading electrical condens-
er which comprises a plurality of condenser
sections of dielectric and conducting sheets
arranged in a stack, and metal vanes extend-
ing from the conducting sheets substantial
distances, a conducting strip constituting
a condenser terminal and connected to one
of the extended vanes midway of the stack;
and a second conducting strip constituting

‘a second condenser terminal and connected

to two of the extended vanes located on op-
pos‘te sides of said midway vane.

9. An extreme loading electrical condenser
which comprises a plurality of condenser sec-
tions consisting of dielectric and conducting
sheets arranged in a stack, and metal vanes
extending from the conducting sheets sub-
stantial distances; metallic clamping plates

~ constructed and arranged to bear against the

‘35

ends of the stack and extending beyond the
heat-conducting vanes; metallic clamping
rods located beyond said vanes and connect-
ing the clamping plates electrically and me-
chanically; and a conducting strip constitut-

. ing a condenser terminal and connected to one

40

of the extended vanes midway of the stack.
10. Anextremeloadingelectrical condenser

which comprises a stack of dielectric sheets of

mica und the like and having condenser plates

" cast to the dielectric sheets to be in intimate

‘45
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heat-conducting - relation therewith; said
metallic plates having thermally conducting
extensions projecting substantial distances
beyond the stack; and means for clamping
said plates and sheets together to maintain
said intimate relation.

11. A condenser of the stack-plate type com
prising a plurality of sections of dielectric
and conducting elements arranged in a stack,
each section including a single dielectric unit
between the successive conducting elements of
the stack, the conducting elements lying in
the stack in intimate contact with the op-
posite surfaces of said dielectric unit; the

~ dielectric .units projecting in all radial di-

60
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rections beyond said metal plates to constitute
margins of the dielectric elements beyond the

.conducting elements; clamping means for

maintaining such intimate contact between
the dielectric units and conducting elements
in the stack; and a plurality of metal heat-

5

dissipating vanes in heat-conducting re-
lation with _said respective conducting
elements and extending laterally from the
stack beyond the dielectric units, said metal
vanes extending in spaced-apart relation to
one another to substantial distances beyond
the stack to effect dissipation of heat there-
from.

12. A condenser of the stack sheet type
comprising a stack consisting of a plurality
of dielectric units; conducting,condenser ele-
ments contacting intimately with the two
opposite surfaces of each diglectric unit, the
dielectric units projecting in all radial direc-
tions beyond the conducting elements; and
metal heat-dissipating vanes extending out-
wardly from the stack substantial distances

70
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beyond the dielectric units from points of the

conducting elements intermediate the dielec-
tric units; said vanes extending in spaced-
apart relation from and between successive
dielectric units, and in spaced-apart relation
from one another beyond the dielectric units.

13. A condenser of the stack sheet type
comprising a stack of dielectric and conduct-
ing elements, the dielectric units having
larger area than the conducting units and

arranged relatively to the latter 1n the stack

to form a margin of dielectric material; and
means for dissipating heat from said stack
consisting of a plurality of metal vanes ex-
tending outwardly from the stack, in heat-
conducting relation to the conducting stack
elements, projecting in spaced-apart relation
to said dielectric margins and in spaced-
apart relation to one another beyond the di-
electric stack elements, and projecting sub-
stantial distances from the conducting stack
elements.

14. A condenser of the stack sheet type
comprising a stack of dielectric and conduct-
ing elements, in combination with a plu-
rality of metal vanes extending outwardly
from the stack, in heat-conducting and in
electrically conducting relation with the con-
ducting stack elements, said vanes extending
substantial distances beyond the conducting
stack elements and in spaced-apart and elec-
trically isolated relation to ome another; a
condenser terminal connected to an interme-
diate vane; and two other condenser termi-
nals connected respectively to two vanes ly-
iny beyond and on opposite sides of sard
intermediate vane.

15. A condenser of.the stack sheet type
comprising a stack of dielectric and conduct-
ing elements, in combination with a plurality
of metal vanes extending outwardly from
the stack, in heat-conductin, and in electri-
cally conducting relation wit! the conducting
stack elements, said vanes extending substan-
tial distances beyond the conducting stack
elements and in spaced-apart and electrically
isolated relation to one another;
terminals of the condenser being connected

the two .
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to a corresponding number of said spaced-
apart and electrically isolated vanes.

16. A condenser of the stack sheet type
comprising a stack of sheets of mica and
metal, and means for dissipating heat from
said stack consisting of a plurality of metal
vanes extending outwardly from the stack,
each vane extending from between two suc-
cessive mica condenser units and in heat-
conducting relation with the metal between
said pair of mica units; said metal vanes
being in spaced-apart relation to one another
beyond the stack to dissipate the heat con-
ducted by them form the stack.

17. A condenser of the stack sheet type
comprising a stack of dielectric and conduct-
ing elements, and means for dissipating heat
from the stack consisting of a plurality of
metal vanes extending outwardly from the
stack, in heat-conducting relation to the con-

ducting stack elements, said vanes extending’

substantial distances beyond the conducting
stack elements and in spaced-apart relation
to one another to dissipate the heat conducted
by them away from the stack from the con-
ducting elements thereof.

18. A condenser of the sheet stack type in-
cluding a stack consisting of a dielectric ele-
ment and conducting elements of which one
contacts with a face of the dielectric element;
and means for dissipating heat from the
stack consisting of a metal vane extending
outwardly from the stack, in heat-conducting
relation with one of said conducting stack
elements and electrically insulated from the
other conducting stack element; said vane
projecting a substantial distance into a space
occupied by a heat-dissipating medium.

19. A high potential electrical condenser
comprising at least two sections electrically
connected in series, at least one metal member
extending between such two sections; and at
least two metal members lying outside of
such two sections and against the outer end
faces thereof; said intermediate and end
metal members having surfaces exposed from
such sections which exposed surfaces have
very much larger area than the exposed area
of the active dielectries of such two sections;
and means compressing such sections between
said end metal members bringing the active
armatures into good thermal surface contact
with the active dielectrics; said metal mem-
hers being in good metallic thermal and elec-
trical connection with the active armatures
of opposite polarity in such two sections,
whereby the metal members serve as termi-
nals of the sections and as the means connect-
ing the sections in series, and whereby there
are provided a multiplicity of heat-paths
from the surfaces of the active dielectrics of
both sections to the large exposed area of said
metal members.

20. A unit section of a high potential high
current condenser which section comprises

1,918,825

active armatures of opposite polarity on op-
posite faces of active dielectric material, and
two metal members extending over the end
faces of the section and having surfaces ex-
posed from the interior of the section which
surfaces have an area very much larger than
the exposed surfaces of tie active dielectric
material ; said large-areaed metal members re-
spectively being in good metallic thermal and
electrical connection with the armatures of
opposite polarity in the unit, thereby consti-
tuting the metal members as the electrical
terminals of the unit; and means forcing said
metal members toward one another bringing
the active armatures in good thermal surface
contact with the active dielectric; all thereby
providing heat paths from the surfaces of the
active dielectric material inside the sections
to the exterior large exposed area of the metal
terminals.

21. A solid dielectric electrical condenser
including stiff metal vanes connected to the
armatures and projecting outside the con-
denser beyond the dielectric, said vanes be-
ing separated from one another by a distance
greater than the thickness of the solid dielec-
tric.

22. In a high current electrostatic con-
denser, the combination with the armatures
and dielectrics suitable for the desired capac-
ity at the high current applied, of metallic

80

means for removing from the condenser di- .

electrics the heat developed therein by the
high current, said means consisting of metal-
lic extensions of the armatures to positions
outside the electrostatically active area of the
condenser elements and substantially beyond
the dielectrics thereof, said extens:ons. pro-
jecting from a substantial proportion of the
armatures, having a substantial total cross-
sectional dimension for high heat conductiv-
ity. and having substantial heat-dissipating

areas exposed beyond the condenser dielec- -

trics.

23. An electrostatic stack condenser having
a plurality of serially connected sections for
high potential service and provided with
metallic dissipating means for heat developed
by applied high current, said dissipating
means having for those purposes the follow-
ing novel characteristics: the series connec-
tion consisting of a metal armature extension
projecting out of the stack to a substantial
distance beyond the stack, for the purpose of
providing surfaces exposed from the stack to
a desired cooling medium, which surfaces are
substantial relative to the high current ap--
plied ;and a skeleton clamping device extend-
ing metallically from end to end of the stack
and arranged to exert compression on the two
stack ends; said clamping device contitut-
ing one circuit terminal of the condenser;
and said projecting armature-extension and
series connection constituting the oppositely
poled circuit terminal of the condenser.
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4. An electrostatic condenser provided
with metallic dissipating means for heat de-
veloped in the interior dielectric by high cur-
rents, such means consisting of metallic ex-
tensions from armatures of the condenser
which are in intimate thermal contact with
surfaces of the dielectric inside the condenser,
said extensions having a total heat-dissipat-
ing surface exposed from the interior of the
condenser which is enormous as compared
with the surface area of the portion of the
condenser dielectric which is exposed from
the interior of the condenser; and said exten-
sions having a substantial total cross-sec-
tional area of heat conductivity between the
armatures and their own exposed surfaces.

25. An extreme loading electrical con-
denser stack compris'ng dielectric sheets and
contiguous metal members on opposite sides
of each dielectric sheet the metal members
being provided with heat conducting metal
vanes each extending beyond the edges of the
adjacent dielectric sheets, said vanes being
spaced and arranged to be of differing elec-
tric potential.

96. An extreme loading electrical - con-
denser stack comprising dielectric sheets and
contiguous metal members on opposite sides
of each dielectric sheet the metal members be-
ing provided with heat conducting ‘metal
vanes each extending beyond the edges of the
adjacent dielectr’c sheets and spaced from the
edges of said dielectric sheets by an insulat-
ing material different from the material of

which the dielectric sheets are constituted,

said last mentioned insulating material be-
ing adapted to withdraw heat from said
vanes. o ‘

97. An electrical condenser which includes
a plurality of sections each including at least
flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically connected to the terminals of the

. condenser, in combination with metallic heat-
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conducting plates also included .in the stack
in. locations between adjacent ends of said
sections and spaced apart by said sections
and in intimate heat-conducting relat ons
therewith and conducting heat away fromithe
elements of the sections.

98. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sect’ons being’ ar-
ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically connected t> the terminals of the
condenser, in combination with metallic heat-
conducting plates also. included in the stack
in locations between adjacent ends of said
sections and spaced apart by said sections

7

and in intimate Theat-conducting relations
therewith and conducting heat away from the
elements of the sections; said heat-conduct-
ing plates being provided with heat-conduct-
ing parts extending outside the stack and con-
ducting heat away from said sections thereof.

99. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, and the ter
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically - connected to the terminals of
the condenser, in combination with metallic
heat-conducting plates also included in the
stack in locations between adjacent ends of
said sections and spaced apart by said sec-
tions and in intimate heat-conducting rela-
tions therewith and conducting heat away

from the elements of the sections; terminals

for the condenser; and electrically conduct-
ing connections between said terminals and
a plurality of said heat-conducting plates,
said connections conducting heat away from
said heat-conducting plates.

30. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperatin
flat armatures, said sections being arrange
end to end in a stack, and the greater number
of the armature elements of the sections being
electrically isolated from but electrostatically
connected to the terminals of the condenser,
in combination with metallic heat-conducting
plates also included in the stack in locations
between adjacent ends of said sections and
spaced apart by said sections and in intimate
heat-conducting relations therewith and con-
ducting heat away from the elements of the
sections; said heat-conducting plates being

rovided with heat-conducting parts extend-

mg outside the stack and conducting heat
away from said sections thereof, and said
heat-conducting plates being connected con-
ductively with the flat end armatures of said
sections. ' '

31. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperating
flat armatures, said sections being arranged
end to end in a stack, and the greater number
of the armature elements of the sections being
electrically isolated from but electrostatically
connected to the terminals of the condenser,
in combination with metallic heat-conducting
plates also included in the stack in locations
between adjacent ends of said sections and
spaced apart by said sections and in intimate

“heat-conducting relations therewith and con-.

ducting heat away from the elements of the
sections; and a terminal-lead extending from
2 mid-point of said stack intermediate its
ends; and metallic elements of a ‘clamping
system applied to the ends of the stack and
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constituting terminal means of potential op-
posite that of said mid-point lead; said
clamping system compressing said sections
and heat-conducting plates together face to
face under high pressure in intimate heat-
conducting relation.

32. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperating
flat armatures, said sections being arranged
end to end in a stack, and the greater number
of the armature elements of the sections be-
ing isolated from the terminals of the con-
denser, in combination with metallic heat-
conducting plates also included in the stack
in locations between adjacent ends of said
sections and in intimate heat-conducting re-
lations therewith and conducting heat away
from the elements of the sections; terminals
for the condenser; and electrically conduct-
ing connections between said terminals and a
plurality of said heat-conducting plates, said
connections conducting heat away from said
heat-conducting plates; and metallic ele-
ments of a clamping system applied to the
ends of said stack and compressing said sec-
tions and heat-conducting plates together,
face to face under high pressure in intimate
heat-conducting relation.

33. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-

, trostatically connected to the terminals of
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the condenser, in combination with metallic
heat-conducting plates also included in the
stack in locations between adjacent ends of
said sections and spaced apart by said sections
and in intimate heat-conducfing relations
therewith and conducting heat away from the
elements of the sections, and metallic ele-
ments of a_clamping system applied to the
ends of said stack and compressing said sec-
tions and heat-conducting plates together
face to face under high pressure in intimate
heat-conducting relations.

34. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-

- ing flat armatures, said sections being ar-
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ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically connected to the terminals of the
condenser, in combination with metallic heat-
conducting plates also included in the stack
in locations between adjacent ends of said
sections and spaced apart by said sections and
in intimate heat-conducting relations there-
with and conducting heat away from the ele-
ments of the sections; some of said heat-con-
ducting plates in the stack being electrically

1,018,825

isolated from the terminals of the.condenser
and others of them having electrical connec-
tions to the terminals which connections also

conduct heat away from said plates and’

therefore to the outside of said stack.

35. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically connected to the terminals of the
condenser, in combination with metallic heat-
conducting plates also included in the stack
in locations between adjacent ends of said sec-
tions and spaced apart by said sections and in
intimate heat-conducting relations therewith
and conducting heat away from the elements
of the sections; some of said heat-conducting
plates in the stack also being electrically
isolated from the terminals of the condenser
and others of them having substantial rigid-
ity extending outside the stack and electri-
cally connected to the terminals and also con-
ducting heat away from the sections.

36. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, and the greater
number of the armature elements of the sec-
tions being electrically isolated from but elec-
trostatically connected to the terminals of
condenser, in combination with metallic heat-
conducting plates also included in the stack
in locations between adjacent ends of said

"sections and spaced apart by said sections and

in intimate heat-conducting relations there-
with and conducting heat away from the ele-
ments of the sections; a plurality of said
heat-conducting plates also being electrically
isolated from the condenser terminals.

37. An electrical condenser which includes
a plurality of sections each including at least
one flat dielectric and at least two cooperat-
ing flat armatures, said sections being ar-
ranged end to end in a stack, in combination
with metallic heat-conducting plates also in-
cluded in the stack in locations between ad-
jacent ends of said sections and spaced apart
by said sections and in intimate heat-conduct-
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ing relations therewith and conducting heat -

away from the elements of the sections, and
a plurality of said metallic plates being elec-
trically isolated from the terminals of the
condenser.

38. An electrical condenser which includes
a stack of a plurality of flat condenser ele-
ments of which the greater number of the ar-
matures are electrically isolated from but
electrostatically connected to the condenser
terminals, in combination with a plurality of
metallic plates also included in said stack in
locations dividing the stack into a plurality
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of sections of which each includes at least
one flat dielectric and two flat cooperating
armatures, said plates being located face to
face in intimate heat-conducting relation
with the isolated armatures at the ends of
the sections and spaced apart by said sections
and conducting heat away from the dielec-
tric and armature elements of the sections;
and most of said heat-conducting plates also
being electrically isolated from the condenser
terminals.

39. -Anelectrical condenser which includes
a stack of a plurality of flat condenser ele-
ments of which a plarality of armatures in-
cluding between them at least one dielectric
element. each includes metallic material of
cubstantial thickness and rigidity included
in the stack in intimate heat-conducting re-
lation therewith and extending outside the
stack and there spaced apart from one an-
other and conducting heat from interior to
exterior of the stack; and the greater num-
ber of the armatures in the stack being elec-
trically isolated from but electrostatically
connected to the terminals of the condenser.

10. An electrical condenser which includes
a plurality of flat condenser elements of
which the greater number of the armatures
are electrically isolated from but electrostati-
cally connected to the terminals of the con-
denser, .in combination with a plurality of
metallic plates also included in said stack
in locations dividing the stack into a plu-
rality of sections cach of which includes
at least one dielectric and at least two coop-
eratine armatures, said metallic plates being
in intimate heat-conducting relations with
the end armatures of the sections and spaced
apart by the sections and conducting heat
away from the elements of the sections; and
clamping means applied to the ends of said
¢tack and maintaining intimate surface con-
tact hetween the elements of the sections and
between said heat-conducting plates and said
end armatures of the sections.

41. An clectrical condenser which includes
a stack of a plurality of flat condenser ele-
ments of which the greater number of the
armatures are electrically isolated from but
electrostatically connected to the terminals of
the condenser; a plurality of metallic plates
also included in said stack in positions di-
viding the stack into a plurality of sections
and spaced apart thereby each including at
least one dielectric and at least two cooper-
ating armatures; clamping means having
substantial exteriorly exposed metallic heat-
dissipating members applied to the ends of
the stack subjecting the same to high me-
chanical pressure maintaining intimate face
to face heat-conducting relation between the
elements of the sections and between said
metallic plates and the sections; and metallic
heat-conductirz connections between a plu-
rality of said Leat-conducting plates and said

9

metallic clamping means, said Reat-conduct-
ing connections extending outside the stack
in spaced apart relations with one another
and thereby exposed to heat dissipation.
49. An electrical condenser which includes
a stack of a plurality of flat condenser ele-
ments of which the greater number of the
armatures are electrically isolated from but
electrostatically connected to the terminals
of the condenser: a plurality of metallic
plates also included in said stack and spaced

from one another by stack-sections including-

at least one dielectric element and at least

two cooperating armatures, said plates being

in intimate heat-conducting relations. with
said stack-sections; a plurality of terminals
for the condenser and outside the stack and
spaced from one another; and metallic heat-
conducting connections extending in spaced
apart relations with one another from said
spaced apart plates and outside the stack and
connected to said spaced apart terminals,
said connections conducting heat away from
said plates to the exterior of the stack; said
spacing apart of said connections being suf-
ficlent to prevent break-down between them
by potential differences across the sections.

48. An electrical condenser which includes
a stack of a plurality of flat condenser ele-
ments of which the greater number of the
armatures are isolated from the terminals
of the condenser; and a plurality of metallic
heat-conducting plates included in said stack
in intimate heat-conducting relations with
the interior of the stack and dividing the
stack into a plurality of sections each in-
cluding at least one dielectric and two co-
operating armatures; the lengths of indi-
vidual sections between successive individ-
uals of said heat-conducting plates being
greater than the thickness of the dielectrie
material in the section whereby the break-
down spacing between said plates is greater
than said dielectric thickness. .

44. An electrical condenser which includes
a stack of a plurality of flat condenser ele-
ments wherein the armatures are of smaller
area than the dielectrics and the greater
number of the armatures are isolated from
the terminals of the condenser; and a plu-
rality of metallic heat-conducting plates also
included in said stack in positions dividing
it into a plurality of sections each including
at least one dielectric and two cooperating
armatures; at least some of said heat-con-

ducting plates having heat-dissipating parts’

projecting outside the stack and the total
area of said plates and projecting parts be-
ing greater than the area of the individual
dielectrics; and said projecting parts being
spaced from one another along the length
of the stack and outside the same by substan-
tial distances reducing liability of break-
down by the potentials across them.

- 45. An electrical condenser which includes
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a stack of a plurality of flat condenser ele-
ments of which the greater number of arma-
tures are isolated from the terminals of the
condenser; and a plurality of metallic heat-
conducting plates also included in said stack
in positions dividing it into a plurality of
sections each including at least one dielec-
tric ‘and two cooperating armatures: at
least some of said heat-conducting plates hav-
ing heat-dissipating parts projecting outside
the stack, said projecting parts being spaced
from one another along the length of the
stack and outside the same by substantial dis-
tances reducing liability of break-down by
the potentials across them. .

46. An electrical condenser which includes
a stack of a plurality of condenser elements
of which the greater number of armatures
are isolated from the terminals of the con-
denser; a plurality of metallic heat-con-
ducting plates also included in said stack in
positions dividing it into a plurality of sec-
tions each including at least one dielectric
and two cooperating armatures; and metallic
heat-dissipating extensions outside the stack
from at least some of said heat-conducting
plates in positions spaced apart from one
another outside the ‘stack for increase of
break-down strength against potentials across
em. . :
47. An electrical condenser which includes
a stack of a plurality of condenser elements
of which the greater number of armatures
are isolated from the terminals of the con-
denser; a plurality of metallic heat-conduct-
ing plates also included in said stack in posi-
tions dividing it into a plurality of sections
each including at least one dielectric and
two cooperating armatures; and metallic
heat-dissipating extensions outside the stack
from at least some of said heat-conducting
plates; said sections having lengths causing
spacing apart of said extensions outside the
stack for increase of break-down strength
agamst potentials across them.

48. An electrical condenser which includes
a stack of a plurality of condenser elements
of which the greater number of armatures

‘are isolated from the terminals of the con-

denser; a plurality of metallic heat-conduct-
mg plates also included in said stack in posi-
tions dividing it into a plurality of sections
each including at least one dielectric and two
cooperating armatures; and metallic heat-
dissipating extensions outside the stack from
at least some of said heat-conducting plates:
the armatures in said sections having a thick-
ness greater than the dielectric elements
thereby spacing said extensions apart outside
the stack for increase of break-down strength
against potentials across them.

- 49. An electrical condenser which inecludes
a stack of a plurality of dielectric sheets. at
least some of the successive dielectric sheets
in the stack being separated from one another

1,918,825

by comparatively thick metallic means also
included in the stack as armatures but iso-
Iated from the terminals of the condenser
and in intimate heat-conducting rclations
with the rest of the stack and absorbing heat
therefrom; and metallic cxtensions outside
the stack from at least some of said metallic
means in the stack but of less thickness than
said metallic means and dissipating to the
exterior of the stack the heat absorhed there-
from by the metallic means inside the stack:
and metallic connections to the terminals of
the condenser from at least some of saicd
metallic extensions. B

50. An electrical condenser which includes
a stack of a plurality of dielectric sheets, at
least some of the successive dielectric sheets
in the stack being separated from one an-
other by flat comparatively thick metallic
means also included in the stack, at least
some of said metallic means including rela-
tively thick and thin metallic portions of
which the thinner metallic portions extend
outside the stack ; some of said metallic means
being isolated from the terminals of the con-
denser but at least some of said thinner ex-

“tensions being connected to said terminals;

and means clamping the elements in the
stack into intimate heat-conducting relation
with one another whereby said metallic
means absorbs heat from the dielectric ele-
ments inside the stack and conducts it out-
side the stack by way of said thinner metal-
lic elements.

51. The improvement on the high-current
mica-sheet-stack condenser of the type where-
in numerous additional mica-sheets are em-
ployed in the stack for the purpose of pre-
venting over-heating at high-current duty,
said improvement including the provision of
a stack having the much smaller number of
micas sufficient for the desired capacity bt
heretofore impracticable, on account of over-
heating during high-current duty, and in-
cluding also the provision of a plurality of
metallic heat-dissipators in lieu of the much
more costly additional micas of said prior
condenser; said metallic dissipators, for the
purpose of removing from the stack the addi-
tional heat of high-current duty, being dis-
tributed respectively in successive locations
along the stack in heat-receiving. relations
with the heated elements thereof, and having
Jarge heat-dissipating area exposed to a heat-
receiving medium outside the stack; said me-
tallic dissipators respectively consisting of
larger masses than the micas, which larger
masses, being also of metal, constitute much
better conducting paths than mica sheets
leading to said external receiving medium,
whereby the desired quantity of heat at high-
current duty can be removed from the in-
terior of the stack and conducted to said ex-
ternal medium, within the practicable limits
of a much smaller number of the metallic
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heat-dissipators hereof than of the addi-
tional micas of the prior condenser provided
for the same purpose.

52. The improvement on the high-current
mica-sheet stack-condenser of the type where-
in numerous additional mica sheets are em-
ployed in the stack for the purpose of pre-
venting overheating at higﬁ-current dIl)lty,
said improvement including the provision of
a stack having the much smaller number of
micas sufficient for the desired capacity but
heretofore impracticable on account of over-

‘heating during high-current duty; and in-

cluding also the provision of armatures in-
terleaved with such smaller number of

‘micas; and including also the provision of a

plurality of metallic heat-dissipators in lieu
of the much more costly additional micas of
said prior condenser; said metallic dissi-

ators for the purpose of removing from the
stack the additional heat of high-current

11

duty, being distributed
cessive locations inside the stack in heat-re-
ceiving face-contact with armatures there-
of, and having large heat-dissipating area
exposed to a heat-receiving medium outside
the stack; said metallic dissipators respec-
tively consisting of larger masses than the
micas, which larger masses, being also of
metal, constitute much better conducting
paths than mica sheets, between the arma-
tures and said external receiving medium,
whereby the desired quantity of heat at high-
current duty can be removed from the n-
terior of the stack and conducted to said ex-

ternal medium within the practicable limits 2

of a much smaller number of the metallic dis-
sifators hereof than of the 'additional micas
of the prior condenser provided for the same
purpose.
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