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1

The present invention relates to electrostatic
generating machines and particularly to such
machines having a relatively small power.

In my co-pending application No. 646,737 filed
Pebruary 11, 1946, now Patent No. 2,486,140, Octo-
ber 25, 1949, T have described an electrostatic ma~
chine comprising movable conducting members
the active parts of which, contrary to the ma-
chines heretofore built, present a substantial
thickness, the shape of said parts being chosen
so as to provide for a good distribution of the
electrostatic field, i. e., so that the said field re-
mains, in each point of the surface of said parts,
lower than or at most equal to the dielectric
strength of the insulating medium in contact
with said surface.

The object of the present invention is to
provide an electrostatic machine of compact con-
struction and comparatively small dimensions,
capable of yielding high voltages for a small
current output.

An electrostatic generating machine according
to the present invention comprises a general
frame formed of two spaced insulating supports,
carrying between them stationary conducting
members formed of cylindrical segments in even
number, in which frame is rotatably mounted a
shaft on which are secured at least one core
made of an insulating material of low dielectric

constant, preferably lower than 4, and carrying -

outwardly, facing the stationary conducting
members, the movable conducting members of
* the machine, also formed of cylindrical segments,
longitudinally divided into at least two groups
each forming a rotor of the machine, i. e., at
least one principal rotor and at least one auxiliary
rotor. Each of the movable conducting mem-
bers is electrically connected to a conducting
sector co-operating with brushes connected, as
concerns those corresponding to the members
forming .a principal rotor, alternately with the
body of the machine constituted by a tight
metallic casing containing a medium having a
high dielectric strength and with an outlet lead
insulated with respect to said body, and as con-
cerns those corresponding members forming an
auxiliary rotor, alternately with one of the sta-
tionary conducting members and with a point of
the machine the potential of which is practically
constant during the normal working of said ma-
chine. The active edges of the movable conduct-
ing members forming a principal rotor and the
active edges of the stationary conducting mem-
bers, at least where they face the active edges
of said movable members, have a marginal thick-
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ness equal to at least two thirds of that of the
layer of gas separating a stationary conducting
member from a movable conducting member of
the principal rotor when said members are at
least partially face to face with one another.

The points of the machine to which are con-
nected the alternate brushes co-operating with
the members forming the principal rotor may
be any point of the body of the machine and
the insulated outlet lead.

Two embodiments of such a machine are de-
scribed hereafter with reference to the appended
drawings in -which:

Figure 1 is a diagrammatic longitudinal sec-
tional view of a generating machine according
to the invention and comprising a single second-
ary or auxiliary rotor.

Figure 2 is a sectional view through II—ITI of
Pigure 1.

Figure 3 is a sectional view through ITI—IIT
of Figure 1.

Pigure 4 is a sectional view similar to that of
fisure 1 of a machine comprising two auxiliary
rotors.

Figure 5A is a diagrammatic view similar to
Fig, 2, on a slightly larger scale, showing the
electrical connections and the charges on the
various members of the machine at one rotor
position.

PFigure 5B is a view similar to Figure 5A at
another rofor position.

Figures 6, 7 and 8 are partial transverse sec-
tional views showing different suitable shapes
for the stationary and movable conducting mem-
bers of machines according to the invention.

The stationary parts of the generating machine
comprise two supports | and 2 made of insulat-
ing material and carrying conducting members
3 and 4, of semi-cylindrical shape made, for in-
stance, of metal.. Said conducting members de-
limit a cylindrical volume inside which the rotat-
ing members are located. The latter comprise a
main rotor which supplies the electric energy to
the receivers or load and one or more secondary
or auxiliary rotors fastened on the same shaft
and supplying the electrical energy for the ex-
citation of the machine.

The main rotor comprises an insulating mem-
ber of cylindrical shape 5 fastened on g shaft 6
and carrying outwardly two conducting members
1 and 8, of semi-cylindrical shape, for instance,
made of metal. Said conducting members which
are the electricity conveyors of the machine are
connected electrically with conducting sectors 9
and 10 on which rub conducting brushes {i and
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12 which are connected one with the body or
casing of the apparatus, consisting in a tight
metallic cylinder {3 which is filled with com-
pressed gas, and the other with an insulated
outlet lead (4 for coliecting the current supplied
by the generating machine. Electric connections
to the brushes {i and 12 are provided by con-~
ductors 15 and 16 which may be, for example,
wires having a sufficient diameter.

The secondary rotor or rotors comprise. similar
members, with a difference in size only, their
tdimensions lengthwise of the shaft. being gen-
erally smalier. In the following description the
corresponding members of the secondary rotors
and of the main rotor will bear the same refer-
ences which will be primed in the case of the
secondary rotors.

One of the features of the invention resides in
the fact that the stationary conducting members
3 and 4 and the conveyors T and 8 have, at least
on-their active edges, a thickness at. least equal
to two thirds of the thickness of the layer of gas
. separating g stationary conductor member from
a conveyor when two such members are at least

partially face to face with one another and the -

difference of potential between said members has
the highest value it can have during a normal
working cycle of the machine without discharge
- between the two members. However, in order to

avoid unfavorable losses through sparks, brush :

discharges, coronae and the like, the said active
. edges are shaped, in a manner disclosed in said
application Serial No. 646,737, so as to provide
for a good distribution of the electrostatic field, as
above mentioned. The maximum power is thus
-cbtained, which is determined by the respective
capacities of the stationary and movable con-
- ducting members, the dielectric strength of the
compressed gas and the above mentioned thick-

ness of the gas layer between the stationary and .

movable members.
It-will generally be advisable to give the sta-
" tionary conducting members and the movable
“conducting members or conveyors a marginal
thickness which is substantially equal to or larger
" than .the.above mentioned gas thickness, their
active edges being, for instance, shaped as shown
in Figure 6. Any thickness may be chosen for
" the regions of the conducting members away from
- the.-edges. - If this thickness is chosen smaller
than the necessary marginal thickness it will be
necessary to thicken the member progressively
on drawing near to the active edges, as shown. in
sectional view in Figure 7. If, on the contrary,
the general thickness of the conducting mem-
bers is chosen higher than the necessary marginal
" thickness, it is sufficient to givé the edges a fa-
vourable shape such as that which is shown in
sectional view in Figure 8. These rules relate,
more particularly, to the main rotor.and the sta-
tionary conducting members 3 and 4 in the re-
gions where they are opposite said main rotor.
" When the secondary rotors are to supply only an
insignificant power, as it is generally the case,
‘it is not necessary that said rules be applied
strictly to the same. It will be necessary, how-
ever, to give the conveyors 7/, 8’, 7/, 8’’ a suffi-
cient marginal thickness comparable with that
 which is given to the main conveyors T and 8.

- In the particular embodiment shown at Fig-
ures 1 to 3, the stationary conducting member 4
s connected to the delivery brush {2 by the wire

" 1§ and to the insulated outlet lead {4 through di-
rect contact.” Brush {2’ is connected to the sta~
tionary conducting member 3 by the wire {6’ and
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the two brushes {1 and 11’ are connected to the
body by the wires 15 and {5’.

If 2U is the maximum difference of potential
which it is desired shall exist, during a normal
working, between the stationary conducting mem-
bers & and 4 and the conveyors T and 8 when two
of such members register at least partially, the
stationary conducting member 3 is-brought to a
potential near ==U and acts as an inductor while

-the other stationary member 4 acts as a shield.

Under the influence of the stationary conduct-
ing member 3, the main conveyors T and 8 acquire
charges during their rotation, through brush {1
and sectors 9 and {0, the sign of which charges is
opposed to that of member 3, which charges are
supplied by the body. The conveyors T and 8 re-
spectively carry away said charges when the con-

tact is broken between the sectors 18 and 9 and
the brush 1i and their potential with respect to

member § then rises. The sectors 8 and 10 after-
wards come into contact with .the brush {2 and

" transfer the charges on the conveyors to the outer

receiver through the conducting chain formed of
the brush (2, lead 18, member 4 and lead 14, the
charges flowing through an external circuit back
to the casing 3. This transfer: is promoted by
the conducting member 4 serving as a shield.

" The secondary rotor works in the same man-
ner, but, in this case, conducting member & plays
the part of an inductor inducing a charge on the
conveyors 7’ and 8’ when the latier are in con-
ductive relation with the body {3 through the
wire - 18’, the brush t{’ and the conducting. sec- -

“tors 8 and 10’ connected respectively with the

‘of conducting member 3

conveyors T’ and 8’, while the member 3 now plays
the part of a shield promoting the discharge from
the conveyors ¥’ and 8 and receiving the .elec-
tricity carried by said conveyors through the
brush {2’ and the wire 16’ which connects. said

-brush 12’ with the member’ 8. - The secondary

rotor thus constitutes an auxiliary generating
machine or exciter which maintains the charge
with a supply of elec-
tricity whieh compensates the losses sustained by
said member and, moreover, the whole machine is
spontaneously electrified as soon as it is rotated,
thus insuring the starting of the generating ma-
chine. ' ,

" Figs. 5A and 5B correspond to the machine
shown in Figs. 1, 2 and 3 and diagrammatically
represent the relations of the.conveyor members
7 and § to the stationary inductor members 3 and
4 in two positions in the rotation of the rotor. 5.

"In Fig. 5A the conveyor member 7 is in full face

60

. t¢ face relation with the inductor member. 3 and

forms therewith a condenser with a capacity C.
The sector 48 electrically connected to the con-
veyor T.is engaged by the brush f{ connected to
the casing {3 which itself is grounded or may be
considered. to. be at ground or zero potential.. As
described in.connection with Fig: 1, the. inductor
member 2 by the operation of-the exciter elements
1’, 8’ and the parts associated.therewith is main-

-tained at a potential of —U. - The difference.in

6i

potential between the conveyor member T and the
inductor member 3, therefore, is U.
As shown in Fig. 5A, the sector. {8 is about to

- break contact with the brush {{ and upon move-

ment from the position shown in Fig. 5A, the con-

veyor T will be insulated and will retain-and carry
its charge without discharge thereof - until .the
forward end of the sector 18 as the rotor 5 rotates
in the direction of the arrow,; Fig..5A, comes in
contact with the brush {2...During this move-

5 ment of 90°.to the position shown in Fig. 5B the
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capacity between the conveyor 1 and the inductor
3 is‘reduced to one-half of that existing in Fig.
5A. The potential difference between the con-
veyor 1 and the inductor 3, therefore, is doubled
and becomes 2U. Thus, the potential of the con-
veyor T rises from zero to 4-U as it attains the
position shown in Fig. 5B, the potential of the
inductor 3 being constant at —U. Upon contact
of the sector 10 with the brush {2 the charge
carried by the conveyor T may be discharged to
the terminal 14.

As shown in Fig. 5B the inductor 4 which serves
as g shield also is connected to the terminal {4
and, therefore, its potential becomes the same as
that of conveyor 1. Since there is no difference of
potential between inductor 4 and the conveyor 1
as the conveyor T moves from the position shown
in Fig. 5B to the position 90° therefrom directly
opposite-its original position in Fig. 5A, no charge
is-thereby induced on the conveyor 1.

During the movement of the conveyor T from
the position shown in Fig. 5B to the position of
90° therefrom, the sector 10 remaining in contact
with brush 12, the capacity of the conveyor 7 with
respect to the inductor 3 is continuously reduced.
As the charge carried by the conveyor T has not
been diminished during the movement of the con-
veyor frem the position of Fig. A to that of Fig.
5B before contact of sector I8 with brush (2, this
charge may be continuously discharged through
the terminal 14 during the further movement of
the conveyor T from the position of Fig. 5B to the
position at 90° therefrom in the direction of the
arrow. This discharge to the terminal 4 con-

tinues until the capacity of the conveyor T with j;

respect to the inductor 3 is reduced substantially
to zero upon the conveyor T reaching the position
directly opposite its original position in Fig. A
and corresponding to that occupied by the con-
veyor 8 in Fig. 5A.

When the conveyor T has moved 90° from the
position shown in Fig. 5B, the contact with brush
{2 is broken. This conveyor is still at potential
+U. It then begins to leave ifs position of full
face to face relation with the screen 4 which also
is at potential +U and to come in face to face
relation with the inductor 3 which is at potential
—U. When, after a further rotation of 90°, the
conveyor T occupies the position shown for con-

veyor 8 in Fig. 5B, the capacily between screen .

4 and conveyor 1 is equal to the capacity between
inductor 3 and conveyor T so that the potential of
the conveyor ‘1 is zero. At this moment, it is
grounded through contact of sector 10 with brush
it

In this position, after such contact with the
brush [f is effected, the conveyor 7 forms with
the inductor 4 a capacity with the potential dif-
ference-of U. This conveyor also now forms with
the inductor 3 a capacity with a potential differ-
ence of U. Since these capacities are equal be-
cause of the equal lapping of the conveyor 7 on
the inductors 4 and 3 and the potentials of these
inductors are of opposite signs, the charges in-
duced on the two parts of conveyor 1 offset each
other. As the rotor is further rotated in the di-
rection of the arrow with the brush {1 continu-
ing in contact with the sector I8 ils potential is
maintained at zero. The capacity with respect

- to inductor £ reduces to zero but the capacity of

the conveyor 1 with respect to the inductor 3
increases until it reaches the full capacity as
shown in Fig. 5A with the potential difference of
U at which point the cycle starts to repeat.

It will be understood that the conveyor § elec-
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6
trieally connected to its sector 9 is éarried through
precisely the same cycle as that described for
conveyor T and in its turn effects discharge of its
charge to terminal {4 at a potential of +U. It
is brought to ground potential in the position
shown in Fig. 5B and thereafter again builds up
its charge with respect to the inductor 3 to repeat
its eycle when it reaches the position shown for
the conveyor 1 in Fig. 5A.

It is advisable to arrange the dimensions of the
conducting sectors 9, 10, 9’, 10’ and the dimen-
sions and positions of the brushes so that the con-
tact of sector with brush will be established, when
the generating machine is in normal working ac-
tion, at the moment -when the difference of po-
tential between sector and brush is near zero.
Thus sparks are avoided which are unfavorable to
the good preservation of the apparatus, and
which also cause a dissipation of electric energy
which is prejudicial to the efficiency. For ob-
taining this result it is advisable to give the sec-
tors an arcuate extent of the order of half the arc
covered by a conveyor, that is to say about 80° to
90°. When the interference capacities are com-
paratively large, as is the case more particularly
in the auxiliary rotor, it is advisable to take a
smaller arcuate extent, 50° to 70° for example.

It is possible, without departing from the scope
and spirit of the invention, to choose, for the sta-
tionary conducting members 3 and 4 and the mov-
able conducting members 1, 8, 7’ and 8’ an arcu-
ate extent different from 180° while always giving
them a substantially cylindrical surface. It is
possible, for instance, to give them an- arcuate
extent of 180°/n with 2n stationary conducting
members in all and 2n conveyors on the principal
rotor. The stationary conducting members may
ke connected electrically two by two so as to form
two groups playing the same part as 3 and 4. The
same will be true for the conveyors of each rotor.
It will be advisable to give the conducting sectors
on which the brushes rub an arcuate extent of
about 180°/n.

In the construction of the main rotor it is ad-
visable to reduce as much as possible the inter-
ference capacities between shaft and conveyors
as well as between the conveyors themselves, for
said capacities reduce the power in an appre-
ciable manner. To this end, it is important to use
for the constitution of the core 5 an insulating
material the dielectric constant of which is as
low as possible and preferably lower than 4 and
to hollow out this insulator as much as possible
consistent with its mechanical strength.

The generating machine shown at Figures 4
and 5 comprises, besides the principal rotor
formed of the core 5 and the conveyors T and 8,
two auxiliary rotors formed respectively of the
cores 5’ and 5’ and the conveyors 1’ and &', on
one hand, and 7"’ and 8'' on the other. The
brushes i1 and {2 co-operating with the principal
rotor are connected respectively, through wires
i5 and 16, with the tight conducting casing 13
and with the insulated outlet lead (4. The
brushes (1’ and 12’ co-operating with the first
auxiliary rotor are connected respectively, by
wires 15’ and 16’, with the casing 13 and with the
stationary conducting member 3. Finally, the
brushes 11"’ and {2’ co-operating with the sec-
ond auxiliary rotor are connected respectively,
by wires 15’ and -16’’, with the casing 18 and
with the stationary conducting member 4. The
second auxiliary rotor is hereinafter refe1red to
as the ancillary rotor.

When the machine is operating, the stationary
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eonducting member. 3 is brought . to a potential of
around +TU,:2U having the same-signification, as
above, ‘while: the .other stationary member 4 is
brought to a potential.near r2U. Under the in-

fluence of member:3 the conveyors 7-and 8 of the

main rotor acquire through-sectors ¢ and {0 and
the brush 11 a charge the sign of which is the
opposite of that of the charge of member 3. . They
carry said charge away when the contact with
brush 41 is broken and.then. come: into.conduc-
tive relation with the brush 12 connected with the
insulated outlet lead 14.- They then: transfer
through this brush and lead {4 to the outer cir-
cuit- not only the charge previously stored but
an-additional charge of the same sign owing to
the influence of member 4. . The conveyors T and
8 thereby acquire a charge of the opposite sign:
This new charge is-carried away by the conveyors
T and 8 when their connection with 2 is broken
and . then transferred to. the body. i3 through
brush-11, and the cycle is repeated.

The secondary rotors work in a. similar man-
ner: For one of them; the member § which plays
the part of an inductor, inducing a charge on the
conveyors 1’ and 8’ when the latter are con-
nected with the casing 13 through brush 1§’ at
which ftime member 3 plays the part of a shield
for said conveyors. The conveyors 1’ and 8’ are
then. discharged when they are in contact with
the .brush. 12’ connected- with- member 8. This
auxiliary rotor thus constitutes an auxiliary gen-
erating. machine which maintains the charge of
member 3 through a supply-of- electricity. For
the other auxiliary or ancillary rotor, the mem-
ber- 3 plays the part of an inductor inducing a
charge on the conveyors 7'’ and 8’’ when they
are connected with the body 13 .through the
brush 11", while. member-4 plays the part of a
shield promoting the.discharge of the conveyors
T’*"and 8’ thereto when they are in relation with
brush . 12’" connected with member 4. 'This an-
cillary rotor thus constitutes a generating ma-
chine which maintains the charge of member 4.
It would alsoc be. possible, instead .of taking the
charge. of the conveyors. 1’’ and -8’ from the
casing, to take it from the insulated outlet lead
{4 of the generating machine.

It will be -advisable, as.in the previously de-
scribed .embodiment:-and for:-the same reasons, to
give the conducting sectors 9 and 18 of the main
rotor and the sectors 9’, i0’, 9’’ and 18" of the
secondary rotors on which the brushes rub a-suit-
able arcuate extent. It.is also necessary to give
the brushes a convenient: position in order that

during the.usual .working.-of the generating ma-

chine the contact of sector with.brush is estab-
lished at the moment when- the. potential differ-
ence between sector-and .brush is near zero. In
order to obtain this result it is advisable to give
the sectors of the main rotor an arcuate.extent
equal to about two thirds. of the angle covered
by a conveyor, that is to say, 110° to 120° in.the
case of Figures 4, 5A and 5B. As regards the sec~
tors 9’, 107, 9/, 10"’ of the secondary rotors it
will be necessary to give them a generally more
reduced extent, more particularly when the .in-
terference capacities play an important part.

As previously, it will be possible to use, without
departing from the scope and spirit -of the .in-
vention, a plurality of pairs of stationary con-
ducting members and/or conveyors. It will also
be convenient to reduce, as much as possible,. the
interference capacities of the main rotor. .

I claim: ) )

1, An. electrostatic generating. machine..com-
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prising.a frame. formed.of a pair of spaced.in-
sulating . supports, stationary. conducting mem-
bers . disposed between said -spaced insulating
supports and having an even number of cylindri-
cal segments, a shaft rotatably mounted in said
frame, at least.one core composed of an insulat-
ing material -of low dielectric constant secured
to.said shaft and rotatable therewith, at least
one.series of cylindrical segments equal in num-
ber. to.and facing the first-mentioned cylindri-~
cal segments and disposed about said core for
rotation therewith, each such rotatable segment
being. connected to a conductive sector on said
core and cooperating with a first series of fixed
brushes comprising an even number, a gas-tight
pressure-resistant metallic -casing enclosing said
machine, an insulated . outlet. lead passing
through said casing, electrical connections be-
tween said casing and the alternate, odd-num-
bered brushes and between alternate, even-
numbered brushes and said outlet lead, and at
least one additional series of similar eylindrical
segments mounted on said shaft for rotation
with the above-mentioned rotatable segments
but electrically separated therefrom, each of
said additional segments being connected to a
conducting sector rotatable therewith, and co-
operating with a second series of fixed brushes
comprising an even number, certain alternate
brushes of said second series being connected
with one of the stationary conducting members
and the other brushes of said second series being
connected to the casing, the active edges of the
rotatable conducting members and the active
edges. of the stationary conducting members
having 'a marginal thickness equal to at least
two-thirds the space between a rotatable and 4
stationary conducting member when said -mem-=~
bers-are at least partially facing each other.

2. An electrostatic machine aeccording to
claim 1, in which the dielectric constant of the
matemal forming the core secured on the. ro-
tatable shaft.is less than 4.

3. An electrostatic machine according to
claim 1, in which every other brush cooperating
with the movable conducting members forming
a principal rotor is electrically connected to the
casing of the machine. .

4. An - electrostatic machine according to
claim’ 1, in which every other brush cooperat-
ing’ 'with the movable conducting members
forming a principal rotor is electrically con-
nected to the insulated outlet lead.

5. An electrostatic machine according = to
claim 1, including at least four stationary con-
ducting members and four movable conducting
members for the prineipal rotor and in which
alternate conducting members belonging to the
same’ group are electrically connected together
to provide that group with two functionally
similar series of members. .

6. An electrostatic machine according to
claim 1, in.which the active edges.of the prin-
cipal movable conducting members have.a pre-
determined shape. maintaining the. electrostatic
field, in each point. of the. surface.of said edges
not greater than:the dielectric strength of. the
insulating medium in contact with said surface
in said point.

7. An electrostatic machine according to claim
1, in which the active. edges.of the additional
series  of movable conducting members have a
thickness.-of the same order of magnitude as
that of the principal movable conducting mem-
bers.
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8. An electrostatic machine according to
claim 1, ih which "the conducting sectors con-
nected with each movable conducting member
are given such an arcuate extent, and the
brushes such a: position, that the contact be-
tween each sector and each brush is established
at the moment when the difference of potential
between sector and brush is near zero.

9. An electrostatic machine according to claim
1, in which there is only a single auxiliary rotor
and in which the arcuate extent of the con-
ducting sectors connected with each movable
conducting member is at most of the order of
half the arcuate extent of the corresponding
conducting member.

10. An electrostatic machine according to
claim 1, in which there are two auxiliary rotors
and in which the arcuate extent of the con-
ducting sectors connected with each movable

conducting member is at most of the order of .

two thirds of the arcuate extent of the corre-
sponding conducting member.

11. An electrostatic machine according to
claim- 1, in which there is only a single auxil-

iary rotor, and in which the brush cooperating .

with the principal rotor and which is not con-
nected to the casing of the machine is connected
to the outlet lead through one of the stationary
conducting members.

12. In an electrostatic generator, a pair of
spaced insulating supports, a shaft rotatably
mounted in said supports, a pair of substantially
semi-cylindrical - metallic * inductor members
spanning and supported by said supports and
arranged to form a cylindrical chamber conecen-
tric with said shaft, & main rotor secured to and
rotatable with said shaft within said chamber,
at least one auxiliary rotor also mounted on and
rotatable with said shaft within said chamber,
each said rotor including a pair of substantially
semi-cylindrical metallic conveyor members con-
centric with said shaft, said main and auxiliary
rotors being spaced from said supports and from
each other along said shaft, two pairs of con-
ducting brushes, said pairs of brushes respec-
tively being supported adjacent said rotors for
electrical connection to said conveyor members
in succession during rotation of said rotfors, a
gas tight pressure resisting metallic casing en-
closing said supports, said conducting members
and said rotors, a terminal, means for electri-
cally connecting one brush of each pair with
said metallic casing, means for connecting the
other brush of one pair to said terminal, and
means for connecting the other brush of the
other pair to one of said inductor members.

13. An electrostatic generator of the charac-
ter defined by claim 12 in which said main rotor
inecludes a cylindrical core of a material of low
dielectric constant secured on said shaft, said
pair of semi-cylindrical metallic conveyor mem-
bers of said main rotor being carried upon the
periphery of said core, and a pair of arcuate
‘conducting sectors disposed on the end face of
said core opposite the adjacent support and lo-
cated radially inwardly with respect to the con-
‘veyor members on said core, said conducting
sectors being adapted to make contact in sue-
cession during rotation of said rotor with the
conducting brushes disposed between said core
and the adjacent support.

14. An electrostatic generator of the character
defined by claim 12 in which each auxiliary rotor
ineludes a cylindrical core of a material of low
dielectric constant secured on said shaft, said
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pair of semi-cylindrical conveyor members of
said auxiliary rotor being carried upon the pe-
riphery of said core, and a pair of arcuate con-
ducting sectors disposed on the end face of said
core opposite the adjacent support and located
radially inwardly with respect to the auxiliary
conveyor members on said core, said conducting
sectors keing adapted to make contact in sue-
cession during rotation of said rotor with the
conducting brushes disposed between said core
and the adjacent support.

15, An electrostatic generator of the character
defined by claim 12 in which the main rotor and
each auxiliary rotor includes a cylindrical core
of a material of low dielectric constant secured
on said shaft, said pair of semi-cylindrical con-
veyor members of each rotor being carried upon
the periphery of said core, and a pair of arcuate
conducting sectors disposed on an end face of
each core opposite the adjacent support and lo-
cated radially inwardly of and connected to the
conveyor members on said core, said conducting
sectors being adapted to make contact in sue-
cession during rotation of said rotors with the
conducting brushes disposed between said cores
and the adjacent supports. '

16. In an electrostatic machine, at least one
conductive inductor electrode and at least a pair
of conductive conveyor electrodes, the electrodes
of said pair being disposed in spaced relation
circumferentially about a common axis, each of
said inductor and conveyor electrodes having a
surface extending circumferentially about ‘said
axis and also extending parallel to said axis to
provide a substantial area of said surface, each
said surface extending between edges of convex
form and circumferentially spaced from the ad-
jacent edges of adjacent electrodes sufficiently
to prevent electrostatic discharge therebetween
and being of substantial thickness at least ad-
jacent said edges, means for supporting said
inductor and conveyor electrodes for relative ro-
tation thereof to produce circumferential move-
ment of said inductor and conveyor electirodes
in inductive relation with respect to each other,
means for confining a gaseous dielectric mate-
rial under pressure in contact with and between
said spaced electrodes, a brush supported for
connection to each of said conveyor electrodes in
succession in the relative movement thereof with
respeet to said inductor electrodes, means for
maintaining a predetermined difference of po-
tential between said brush and one of said in-
ductor clectrodes, a discharge terminal, and a
second brush connected to said discharge termi-
nal and supported in spaced relation to said first
brush circumferentially about the axis of rota-
tion for connection to said conveyor electrodes
in succession.

17. In an electrostatic machine, at least a pair
of outer conductive electrodes and at least a pair
of inner conductive electrodes, the electrodes of
each pair being disposed concentrically at op-
posite sides of a common axis, each electrode

‘having a surface extending -ecircumferentially

about said axis and also extending parallel to
said axis to provide a substantial area of said
surface, each said surface extending between
edges of convex form and -circumferentially
spaced from the adjacent edges of adjacent elec-
trodes sufficiently to prevent electrostatic dis-
charge therebetween, each electrode being of
substantial thickness at least adjacent said
edges, means supporting said pairs of electrodes
for relative rotation upon said axis in inductive
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relation of one pair with respect to the other, a
metaliic -housing enclosihg said electrodes and
confining a gaseous dielectric' mafterial under
pressure in contact with and between said elec-
trodes, a discharge terminal insulated from said
housing, means including:at least a pair of cir-
cumferentially spaced brushes for connecting
each electrode of one pair alternately to the
housing and to the terminal during said relative
rotation, and means for maintaining the other
pair of said electrodes respectively at potentials
differing in opposite senses with respect to the
potential of said housing.

18. In an electrostatic machine, at least a pair
of stationary conductive electrodes disposed at
opposite sides of a common axis and each having
a surface extending circumferentially about
said axis and also extending parallel to said axis
to provide a substantial area of said surface,
said electrodes having a substantial thickness at
least adjacent the circumferentially - spaced
edges thereof, said circumferentially spaced
edges of the stationary electrodes being of con-
vex form and being adjacent but separated from
the adjacent edges of the adjacent electrodes
sufficiently to prevent electrostatic  discharge
therebetween, means for maintaining at least a
given one of said- electrodes at a predetermined
potential, at least a pair of movable conductive
electrodes similar in cross-sectional form to said
stationary electrodes, means for supporting said
movable conductive electrodes at opposite sides
of said axis and for rotation together upon said
axis, said stationary -electrodes and said movable
electrodes being of similar -circumferential ex-
tent -and being formed and arranged in spaced
relation of said surfaces thereof for movement
of said movable electrodes generally parallel to
said stationary-electrodes upon rotation thereof
on -said-axis, means for confining a-gaseous di-
electric material under pressure in confact-with
and between said spaced electrodes, a brush
supported for electrical connection to each of
said movable electrodes in succession in said
rotation thereof, means for maintaining said
brush at a -predetermined potential different
from the potential of said given stationary elec-
trode, a discharge terminal, and a second brush
connected to said discharge terminal and sup-
ported in spaced relation to said first brush cir-
cumferentially about said -axis :for electrical
connection %o said movable members in sue-
cession. _

19. In an electrostatic machine as defined in
claim 18, an auxiliary pair of movable conductive
electrodes disposed .at.opposite sides of said axis
and supported by said supporting means for ro-
tation upon said axis together with said first
movable electrodes in spaced relation of the
surfaces thereof with respect to said stationary
electrodes, an auxiliary brush supported for
“electrical connection to said auxiliary electrodes
in succession in said rotation thereof, means for
maintaining said auxiliary brush at a predeter-
mined potential, and a second auxiliary brush
supported in spaced relation to said first auxil-
iary brush about said axis of rotation and for
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electrical connection o said: auxiliary movable
electrodes in succession, said second auxiliary
brush being . connected to-one of said stationary
electrodes.

20. In an electrostatic :machine as defined in
claim 19, an ancillary pair of movable electrodes
disposed at opposite sides of said axis and sup-
ported by said supporting means for rotation
with said first pair and said auxiliary :pair of
movable electrodes in spaced relation of the sur-
faces thereof with respect to said stationary
electrodes, an ancillary brush supported for elec-
trical connection to.said ancillary electrodes in
succession in the rotation thereof “about said
axis, means for maintaining said . ancillary
brush at a predetermined potential, and a:-second
ancillary brush supported in spaced relation
about said axis from  said first ancillary:brush
and for electrical connection to . said ancillary
movable electrodes in succession in the rotation
thereof, said second ancillary brush being con-
nected to the other of .said pair of stationary
electrodes.

21. In an electrostatic machine, a pair of con-
ductive field electrodes and two pairs-of con-
ductive armature electrodes, the electrodes of
each pair being disposed at opposite sides of :a
common axis, each electrode having a substan-
tial surface area, each pair of said electrodes
having circumferentially spaced edges of convex
cross-section and spaced sufficiently ‘to prevent
electrostatic discharge therebetween. and "being
of substantial thickness: at least adjacent 'said
edges, means supporting said armature and field
clectrodes for relative rotation therebetween
with the surfaces of ‘said. field.electrodes in op-
posed spaced relation to the surfaces of both pairs
of armature electrodes, a metallic housing en-
closing said electrodes-and confining a gaseous
dielectric material under -pressure in contact
with ‘and between said electrodes, a discharge
terminal insulated from said housing, means: in-
cluding  a pair of -circumferentially spaced
brushes for alternately connecting one -pair of
said armature electrodes respectively to . the
housing and to said ferminal during said rela-
tive rotation, means including the other pair of
armature electrodes for maintaining = potential
difference between the housing and one of the
field electrodes so that said field -electrode po-
tential differs from -that of the housing in an
opposite sense to that of said terminal, and
means for maintaining the other field electrode
at a potential differing from that of the housing
in the same sense as that of said terminal.
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