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18 Claims. (CL 310—6) '

This invention relates to a generator for producing
electrostatic high tension and has special reference to an
electrostatic generator or influence machine comprising
two charge-carrying disks of insulating material rotat-
ing in opposite directions. Such machines have been
known since the generation of electricity has been dealt
with, but they have never found any large scale technical
applical.i{jn

1t is an object of the present invention to improve the
efficiency of such machines by a special construction and
arrangement of the spray discharge members, conductors,
electrodes, and charge-carrying surfaces.

With this and further objects in view, according to
the present invention the two charge-carrying surfaces are
disposed verv closely adjacent to each other and have
the shape of the superficies of bodies generated by rota-
ticn and are moved 1n an approximately homogeneous
electric field disposed at an inclined angle to their sur-
face. WNoreover, the 1onizing or spray discharge mem-
bers between which the charge-carrying surfaces rotate,
are mutually displaced in the direction of motion of the
charge-carrying suriaces coordinated to them, by an
amount corresponding approximately to the magnitude of
the thickness of the two charge-carrying surfaces. These
spray discharge members are opposed to electrodes serv-
ing for initial excitation and simultaneously for screen-
ing the spray discharge members towards the main field.

The approximately hoinogeneous electric field in which
the charge-carrying surfaces move, i1s formed mainly by
the surfaces of conductors facing the running-out charge-
carrying suriaces. These surfaces of the conductors are
oeometrically similar to the surfaces of the charge-carry-
ing surfaces. The two surfaces form between each other

an angle which 1s smaller than 90°, its actual size de-

pending upon the arrangement and the materials of the
charge-carrying suriaces and of the conducters and upon
the qualities of the surrounding gas or liquid.

The mutual distance of the charge-carrying surfaces 1s
advantageously made so small that the breakdown field

strength in the medium in which the field extends between

the charge-carrying surfaces, is substantially higher than
its normal value,

The electrcdes opnosed to the spray discharge or ioniz-
ing members and serving for initial excitation and screen-
ing against the main field may be fitted with their own
small spray discharge members charging these -electrodes
during operation. These small spray discharge members

of the elecircdes are arranged in the region between the

spray discharge members of the conductors and the elec-
trodes at the point where charges of same sign are op-
posaed to each other on the two charge-carrying surfaces.

Preferably the generator is fitted with a plurality of
clectrodes arranged along the charge-carrying surfaces
with alternate signs, the number Gf the poles bemg an in-
tegral mulfipie of two. -

The electrodes serving for the initial excitation are in
direct communication with each other. However, it is
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also possible to interconnect them by high ohmic resist-
ances which are dimensioned accordingly.

In a preferred embodiment of my novel generator the
entire apparatus producing the electrostatic high tension
is arranged between two plates or hollow bodies which
as to their shape are geometrically similar to the shape of
the charge-carrving surfaces, extend in a parallel direc-
tion to the charge-carrying surfaces and are provided to
support the conductors and electrodes. These plates or
hhollow bodies must be made of a material of a sufficiently
high mechanical and electrical strength.

One of the two charge-carrying surfaces is preferably
fixedly connected to the driving shaft while the other one
is driven from the same shaft in an opposite direction,
through a planetary gear. Hereat, the plates or hollow
bodies constructed as carrier elements or supports for
the conductors and electrodes may simultaneously be
constructed for the reception of the ball bearings for the
shaft, thus supporting the entire arrangement. |

In order to permit the series connection of several
generators, the same may be equipped with a passing
shaft. According to a further modification, the driving
motor together with the generator i1s arranged within a
pressure casing; hereat, the shaft of the driving motor
may be simultaneocusly the shaft of the apparatus serving
for producing the high temnsion.

Ctiher and further objects, features and advantages of
the invention will be pointed out hereinafter and appear
in the appended claims forming part of the application.

In the accompanying drawings several now preferred
embodiments of the invention are shown by way of iilus-
tration and not by way of limitation.

Fiz. 1 is a diagrammatic view showing the connections
and the charging scheme of an electrostatic high tension
generator having the invention applied thereto,

Fig. 2 1s an elevation showing one half of the charg-
1ng eqmpment

Fig. 3 is a side view thereof,

Flg 4 is an axial section through a practical ambodlment
of the generator,

Fig. 5 is an axial section thereof, and

Fig. 6 is a radial section of a further modification.

Referring now to the drawings in greater detail, and first
to Fig. 1, it will be seen that the surfaces carrying the
charges and assumed to be plane circular dises are de-
veloped along their circumference. This circumference
of the charge-carrying surfaces accordingly is represented
by two straight lines denoted 1. Arranged along these
charge-carrying surfaces are in this case two pairs of
negatively charged conductors 2 and positively charged

- conducters 3, respectively, which are opposed to each
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~having an even higher negative charge, and sin
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other. The surfaces of these conductors which are
geometrically similar to the charge-carrying surface, are
disposed at an coblique angle to the charge-carrying sur-
faces. Hence, the main field existing between the con-
ductors 2 and 3 also traverses the charge-carrying surfaces
in a slanting direction. The negatively charged conductors
2 are fitted with spray discharge members 4 and the posi-
tively charged conductors 3 are fitted with spray -dis-

charge members 8. These spray discharge members are

mutually staggered, in the direction of motion -of the
charge-carrying surfaces associated to them, approxi-

mately by an amount correspondmg 1o the thlckness of
the two charge-carrymg surfaces. |

Arranged vis-a-vis to the spray discharge members 4
of the negatively charged conductors 2 are €lectrodes 6
ilarly
vis-a-vis to the spray discharge :members 5 of the posi-
tively charged conductors 3 there are arranged electrodes
7 having a still higher positive charge, said electrodes
serving for initial excitation. These glectrodes 6 and 7
in their turn have their own small spray discharge mem-
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bers 8 and 9 arranged in the region between the respective
corresponding spray discharge members 4 or 5. In this
range, the two charge-carrying surfaces always have the
same negative or positive charge.

It will thus be understood that each time a pair of
conductors with a pair of spray discharge members as
well as a pair of electrodes with their patr of small spray
discharge members alternately form a negative and a
succeeding positively charged pole.

The signs of the respective charges on the charge-
carrying surfaces, conductors and electrodes are marked
by the signs 4 (positive) and — (negative).

The two closely adiacent charge-carrying surfaces 1
of insulating material rotate i opposiie directions and
at a high speed in an approximately homogencous elec-
trical field, which, as will be seen from the drawing, is
directed at an oblique angle to their surface. The chal ge-
carrying. surfaces have no metalilic coating. |

The maximum voltage of the electrostatic high tension
generator is obtained by suitable shaping of the con-
ductors. This voltage is represented by the line integral
over the field strength between the negatively and posi-
tively charged conductors. This electric field strength
in turn can nowhere be higher than the breakdown field
strength of the medium d1spesed between the conductors.
It follows that the maximum field strength and thus the
maximum voltage can be reached if the field between the
conductors is homogeneocus. Hitherto it had been
attempted to attain an at least approximate hcemogenisa-
tion by arranging between the conductors as many further
surfaces as possible, whose potenfial was conirolled by
potentiometers, or by connecting the conductors by semi-
conducting layers acting as potentiometers themselves.

In the generator according to the present invention the
homogenisation of the main field iz attained solely by
providing a proper shape of the conductors. The surface
of each conductor facing the running-out charge-carrying
sirface has a shape which is geometrically similar to the
charge-carrying surface. For instance, if the charge-
carrying surfaces are plane circular surfaces, the
ductors have the shape of planes with smoothly rounded
edges and are as miuch as possible arranged paraliel to
each other. Where the charge-carrying surfaces take the
shape of the superficies of a cylinder, the cenductors also
have the shape of sectors of cylindrical superficies, again
with thoroughly rounded edges, always a pair of con-
ductors opposed to each other being arranged coaxial.
Their axis, however, does not coincide with the axis of
rotation of the charge-carrying surface shaped as the
superiicies of a cylinder. Since it is impossible to build

up on insulator surfaces tangential field strengths of the

same amount as in the surrounding medium—this is pre-
vented by ereepmg charges occurring in this case—the
charge-carrying surfaces traverse the conductors in a
slanting rather than in a perpendicular direction, so that
only the component of the field strength of the main field
lying in the direction of the charge carrying surfaces
becomes effective between the eend*.wtere. This com-
ponent, however, is approximately equal everywhere on
the way between two conductors, since the main field is
almost homogencous. Hence, there are no longer any
so-called weakest points on the charge-carrying surfaces.
The most favorable angle between the conductor surfaces
and the charge-carrying surfaces is given by the sinus
thereof which is given as the ratio of the field strength
of the creeping discharge, i. e., the maximum tangential
field strength on the eharge-canymg surface and the
breakdown field strength in the surrounding medium.
Accordingly

o belng the angle between the conductor surfaces: and the
charge-earrymg surfaces, Et bemg the creeping discharge

con-

10

15

30

60

4

field strength, and Eq being the breakdown field strength
of the surrounding medium. It follows that the angle «
is a function both of the condition of the surrounding
medium and its pressure, and of the condition of the
charge-carrying surfaces.

As already mentioned above, the two spray discharge
members of the two conductors of a pole are relatively
displaced by an amount of the corder of the thickness of
the two charge-carrying surfaces in the direction of
metion of the charge-carrying surfaces associated to them,
s0 that the charge of one carrier surface has an influencing
effect upon the spray discharge member asscciated to the
other charge-carrying surface, before this charge is taken
off at the spray discharge member associated to it and
replaced by one of opposite sign. Moreover, these spray
cischarge members are arranged in such a way that the
main field, 1. e. the field between the conductors, cannot
act upon them, but that only the charging field causes its
spray discharge. Thus, it is achieved that the current of

the generator is to a large extent independent of the
main field and thus of the voltage.

By the multiplication of the number of poles the current
intensity of the generator is multiplied accordingly. Of
course, a reduction of the voltage takes place, since the
pole units succeed each other at shorter intervals. How-
ever, the output of the generator is nearly mdependent of
the number of poles.

The distance between the charge-carrying surfaces is
made as small as possible, whereby the breakdown voit-
age mm the medium which exists bhetween them, and in
which the charging field extends, is substantially increased
compared to the normal value. Since the breakdown
field strength of this intermediate layer simultaneously is
the maximum charging field strength, it limits the density
of charge on the charge-carrier surfaces and thus the
current. Hence, it is of extreme importance to keep this
breakdown field strength as high as possible.

The electrodes 6, in this case assumed to be negative,

serving simultanecusly for feeding an initial exciting volt-

age from the outside, are conductively connected with
each other. At the beginning, they are charged with a
negative potential from the outside for a short time.
After one revolution of the charge-carrying surfaces the
generator . operates aut(}matieelly without an auxiliary
voltage from the outside, since the charges then form the
charging field on the charge-carrying surfaces and ensure
the further continuity of the excitation. They can as well
be excited with a positive potential. This merely would
result in a change of the sign of the entire distribution of
the charge.

It may cccur that, especially in case of highel veltabes
the charge-carrying surfaces are discharged in the main
field, whereby the excitation would fade. This is counter-
acted by reinforcing the charging field in the region of
the spray discharge members of the conductors by the
electrodes opposed to the same, which electrodes are
automatically charged with a corresponding sign by their

- small spray discharge members which are located in the

region between the spray discharge members of the con-
ductors at the points where charges cf same sign are
opposed to each other on the two charge-carrying surfaces.
Moreover, the electrodes screen the spray discharge mem-
bers. of the conductors against the main ficld, whereby it
is ensured that the current, as mentioned above, is
independent of the voltage.

In the same way the negative or the positive con-
ductors, respectively, are conductively connected to each
other. The respective conductors are led to the outside
and serve for taking the high tension produced in the
gencrator. |

In the generetlen of high direct voltages problems are
presented in the first line by the insulation difficulties oc-

- curring thereby, and by the fact that the breakdown voli-

15

age must be increased as much as possible. These prob-
lems are solved by a proper selection and shaping of the
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materials used in constructing the casing, the charge-
carrying means and the charging system.

Fig. 2 shows in elevation one half of the charging sys-
tem diagrammatically indicated in Fig. I for an electro-
static high tension generator in which the charge-carrying
surfaces take the shape of plané circular discs, and Fig. 3
shows the same In a side view. Secured on suitably
shaped preiections 11 of thick circular discs 10 of a ma-
terial of a sufficiently high mechanical and electrical
strength are the conductors 2 and 3 as well as the elec-
trodes 6 and 7. It will be clearly seen from these figures
that the geometrical shape of the conductors 2 and 3
is assimilated as much as possible to the shape of the
chamﬂ-canymn surfaces.

A pair of such charging systems, in which each time
the conducters 2 and 3 are opposed to each other, to-
esether with the charge-carrying surfaces running there-
between form the complete charging system of an electro-
static high tensicn generator in accordance with the in-
venticn. |

Fig. 4 shows an embodiment of the high tension gen-
erator mmpri'si'ng a charging system of the type shown
i Figs. 2 and 3. The high tension generator is shown
in an axial section, the part separated from the rest of
the drawing by the line I—I being an axial section turned
torough 80°.

For the sake of clarity the charging system has been
omiited. Mounted on a shaft 12 is a circular charge-

carrying surface 13 of glass or another insulating ma-
terial, which 1n turn is secured on a hub member 14 con-
sisting of a material of a high mechanical and dielectric
strength, prﬂure oly a sy'lthetlc plastic. Advantageously
a plastic
can be used as an adhesive with the aid of which the disc
can be secured ¢n the annular hub member 14 which is
connactad with & hub 16 of the same material by six
screws 15, The hub 16 in turn 1s fixedly secured to the
shaft 32 and secured against turning by a pin 17.

The charge-carrying disc 18 working in opposite direc-
tion is secured, the same as the disc 13, on an annular
member 19, which in its turn is secured by six screws
2¢ on a hud 21 of the same synthetic plastic, accommo-
dating in a coaxial bore two ball bearings 22 and 23 which
are slipped on the shaft 12.

The ball bearing 22 is of the type having race rings
whose races are opposed to each other in an inclined di-
rection, so as to be able to receive the axial pull caused
by the eclectrostatic attraction between the two charge-
carrying surfaces 13 and 18. The hub 21 carries a bevel
wheel Z4 forming part of a planetary gear including a
further bevel wheel 25 fixedly secured on the shaft 12,
and a pair of bevel wheels 27, only one of which is shown
in the drawing. For obtaining a quiet run the bevel
wheels 24 and 25 may consist of a suitable synthetic
plastic. The two bével wheels 27 consist of steel and
ran on ball bearings, in milled-out recesses of the metallic
member 28 which is secured by means of six screws 29,
on a circular plate 30 of a material of a sufficiently high
mechanical and dielectric strength whose opposite side
carries the charging system (not shown). The member
28 sirnultaneously serves for accemmodating one of the
ball bearings 31, while the second ball bearing 32 is ac-
commodated in a further circular plate 10 of the same
material as the plate 39 which is connected to the plate

i by six threaded spacing bolts 33.

The electrically insulating members, more parucularly
the hubs 16 and 21, the annular members 14 and 19, and
{he two plates 1§ and 30 of the embodiment shown in
the drawing may be made of a synthetic plastic of a suit-
able type.

Both the two ball bearmgs 22 and 23 of the hub of the
charge-carrying surface working in an apposne direction
and the ball bearing 32 may be inserted in the hub ‘or 1n
the plate 10, consisting for instance, ‘of a material known
under the trade name of Araldit, without a metallic lin-

is used which in a liquid state simultaneously
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- on the pressure gauge.

6

ing. ‘The four ball bearings are held in position by thir
spacer tubes 83 placed on the shaft 12: The periphery
of the two thick plates 16 and 30-1s formed with recesses
34 which if desired serve for accommodating an insulat-
ing foll screening the working space against a steel cyl-
inder 3% surrounding the generator.

The steel cylinder 35 together with an end plate 36
which is welded in the steel cylinder by a double seam,
so as to be vacuum-tight, and a further closure plate 37
held by a threaded ring 38 screwed into an internal thread
nf the sieel cviinder 35, forms a pressure vessel which is
designed for an internal pressure of about 45 atmospheres
At any desired point of the end
plate 36 there may be provided a small connection, in-
dicated at 39, for pressure pip....., with pressure gauge (not
shown ). The end piate 37 1s formed at its periphery
with a circular recess for reception of a packing ring 40.
The recess is beveiled in such a way that the packing ring
4¢ 1s forced into the tapering interspace between the cyl-
inder 35 and the end plate 37, for improving the packing
efiect. The pc.,chmﬂ 34 bﬁtwem the shaft 12 and the end
plates 36 and 37 are commercial flanged or hat-shaped
ring packings heid in position by ring members 85, 86,
and &7, respeciively, which are secured to the plates 36 or
37 by screws 88. The pressure-tight leading-in bushings
for the high-tension cables 43, which preferably consist
of pol Lhylsne_msuhtea cables, are advantageously ob-
tained by casting a coid-setting plastic such as the above
mentioned Araldit material intc the space 43, after the
cable has been fixed in position by a plate 42 of Araldit
secured on the plate 37 by screws 8% and by an adhesive.

The compiete interior part of the machine, supported
by the two thick plates 16 and 30 of Araldit, may be
fixed in axial and radial directions by means of rubber
bolts which have not been shown, for the sake of clarity.

Fig. 5 i1s an axial section of a further constructicnal
formn of the electrostatic high tension generator according
to the invention, and ¥Fig. 6 1s a radial section thereof, on
the line VI—VI of Fig. 5. |

in this embodiment of the invention charge-carrying
surfaces 44 and 45 taking the shape of the surface of a
cylinder are used, and accordingly the conductors 46 and
47 conform to this shape, so as to ensure as much as pos-
sible a homogeneous main field at the point where the
same is traversad by the charge-carrying surfaces 44. The
enfire B..;..iigment serving for the production of the direct
voltage is accommmodated between two stationary cylin-
ders 48 and 49 of a material of a sufficiently high di-
cleciric and mechanical strength. These cylinders are
screwed on a plate 58 of the same material, but they may
as well be secured thereon by gluing. The plate 30 i1s
secured on the end face of a driving motor 31 of ad-
justable speed which in this embodiment 1s accommodated
within the pressure vessel 52, The extended shaft 53 of
this driving motor 51 simultaneously serves as a shaft for
the high tension generator.

The external rotating charge-carrying cylinder 44 1s
fixedly secured on this driving shatt $3, while the internal
charge-carrying cylinder 45 is driven by the same driving
shaft 33 through a planetary gear 54 in an opposite direc-
ticn, and mounted on the same shaft by means of ball
bearings 55 and 56. The plansatry gear 54 1s disposed
within the internal stationary cylinder 49.

The conductors 46 and 47 take the form of parts of the
surface of a cylinder, with well-rounded edges, and are
arranged in such a way that the muiually opposed con-
ductors are coaxially arranged. However, their shaft does
not ceincide with the axis of rotation of the cylindrical
charge-carrving surfaces 44 and 45. The conductors 46
and 47 and the electrodes 57 and 38 are secured by means
of screws 59 on carrier bars 68 and €% which 1n turn are
secured, by means of screws 79, on the stationary exter-
nal and internai cylinders 48 and -49 .of insulating ‘mate-
rial. Ianserted betwesn the carrier bars 60 and 61, the
conductors, and the electrodes are pads 62 -of a plastic
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insulating material, e. g. rubber, for permitting adjust-
ment of the conductors and electrodes. |

The end plate 50 and an annular member &3 support-
ing the driving motor 51 in relation to the pressure vessel
S2 which has the shape of a cylinder with put-on spherical
calotte, serve to fix the generator system in the pressure
vessel 52. The driving motor 51 is accommodated on

the side of the pressure vessel terminating in said spherical
calotte. Moreover, this spherical calotte in the exten-
sion of the shaft of the generator-motor system includes a

valve 64 for filling the vessel with compressed gas. The
opposite end of the pressure cylinder 5Z is closed by an
end plate 65 which is held in position by an externally
threaded ring 66 screwed into a female thread of the steel
cylinder 52.

The operation of the generators illustrated in Fig. 4,
or in Figs. 5 and 6, respectively, i1s exactly the same as
that of the arrangement shown in Figs. 1-3, so that it
will not be necessary to give any additional explanations
In this respect.

In per se Kknown manner the current intensity can be
multiplied by connecting several machines in paraliel, and
the voltage can be multiplied by connecting several ma-
chines in series. KEspeclaily in the latter case it may be
desirable to effect the drive of all machines by a single
motor which 1s on ground potential. For this purpose
the constructional embodiment shown in Fig. 4 is par-
ticularly adapted. Hereat, the transmission of the torque
from one machine to the adjacent one again is effected
by coupimg members of insulating material. These in-
sulating coupling members must insulate the voltage
exisiing between two consecutive machines.

While the invention has been described in detail with
respect to certain now preferred examples and embodi-
ments of the invention it will be understood by those
skilled in the art after understanding the invention that
vatious changes and modifications may be made with-
out departing from the spirit and scope of the invention
and it 1s intended, therefore, to cover all such changes
and modifications in the appended claims.

Iclaim: |

1. A generator for preducing an electrostatic hish ten-
sion, comprising a pair of bodies of rotation of insulating
material adapted to be rotated at a high rate of speed, in
cpposite directions, and forming a pair of charge-carrying
surfaces arranged closely adjacent to each other, means
for producing an approximately homogeneous electric
field directed at an oblique angle to the charge-carrying
surfaces, pairs of spray discharge members arranged on
opposite sides of the charge-carrying surfaces so as to be
displaced in relation to each other, in the direction of
motion of the charge-carrying surface associated to each
of them, by an amount which is not substantially different
{from the tfotal thickness of the two bodies forming the
charge-carrying surfaces, and electrodes opposed to the
spray discharge members for initial excitation and simul-
taneously for screening the spray discharge members
agamst the main field.

2. A generator for producing an electrostatic high ten-
s10mn, comprising a pair of bodies of rotation of insulating
material adapted to be rotated at a high rate of speed,
in opposite directions, and forming a pair of charge-
carrying sutrfaces arranged closely adjacent fo each other,
means including conductors whose surfaces directed to-
wards the running out charge-carrying surfaces are geo-
metrically similay to the charge-carrying surfaces and
form with the charge-carrying surfaces an angle of less
than 90°, for producing an approximately homogeneous
electric field directed at an oblique angle to the charge-
carrving surfaces, pairs of spray discharge members ar-
ranged on opposite sides of the charge-carrying surfaces
so as to be displaced in relation to each other in the direc-
tton of motion of the charge-carrying surface associated
to each of them, by an amount which is not substantially
different from the total thickness of the two charge-carry-

2,777,078

|

10

3

ing surfaces, and electrodes opposed to the spray discharge
members for initial excitation and simultaneously for
screening the spray discharge members against the main
field,

3.- A generator for producing an electrostatic high ten-
sion, comprising a pair of bodies of rotation of insulating;
material adapted to be rotated at a high rate of speed,
in opposite directicns, and forming a pair of charge-carry-
ing surfaces arranged closely adijacent to each other, the
interspace between said charge-carrying surfaces being so

- simall that the breakdown voltage in the medium between

29

them, where the charging fieid extends, is increased sub-
stantially over the norimal value, means for producing an
approximately homogeneous electric field directed at an
oblique angle to the charge-carrying surfaces, pairs of
spray discharge members arranged on opposite sides of
the charge-carrying surfaces so as to be displaced in rela-
t1on to cach other 1n the direction of motion of the charge-
carrying surface associated o each of them, by an amount
wnich is not substantially different from the total thick-
ness of the two bodies forming the charge-carrying sur-
faces, and electrodes opposed to the spray discharge mem-
pers for mnitial excitation and simultaneously for screen-
ing the spray discharge members against the main field.

4. A generator for producing an electrostatic high ten-
sion, comprising a pair of closely adjacent charge-carry-

g surfaces of insulating material shaped as surfaces of
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bodies of rotation adapted to be rotated at a high speed,
in opposite directicns, means for producing an approxi-
mately homogeneous electric field directed at an oblique
augle to the charge-carrying surfaces, pairs of spray dis-
charge members arranged on opposite sides of the charge-
carrying surfaces so as to be displaced in relation to each
other in the direction of motion of the charge-catrving

2. gurface assoclated to each of them, by an amount which

is not substantially different from the total thickness of
the two bodies forming the charge-carrying surfaces, and
electrodes opposed to the spray discharge members for
initial excitation and simultaneously for screening the
spray discharge members against the main field, said.
electrodes being provided with their own small spray
discharge members which are adapted to charge the elec-
trodes during operation.

5. A generator for producing an electrostatic high ten-
sion, comprising a pair of bodies of rotation of insulat-
ing material adapted to be rotated at a high rate of speed,
m opposite directions, and forming a pair of charge-
carrying surfaces arranged closely adjacent to each other,
means for producing an approximately homogeneous elec-
tric field directed at an oblique angle te the charge-
carrying surfaces, pairs of spray discharge members ar-
ranged on . opposite sides of the charge-carrying sur-
faces so as to be displaced in relation to each other in
the direction of motion of the charge-carrying surface
associated to each of them, by an amount which is not
substantially different from the total thickness of the (wo
vodies forming the charge-carrying surfaces, and elec-
trodes opposed to the spray discharge members for int-
tial excitation and simultaneously for screening the spray
discharge members against the main field, said electrodes
bemg provided with their own small spray discharge mam-
bers which are located in the region between the spray
discharge members of the conductors and the electrodes,
at the points where charges of the same sign are op-
posed to each other, for charging the electrodes during
operation. |

6. A generator for producing an electrostatic high ten-
sion, comprising a pair of bodies of rotation of insulat-
ing material adapted to be rotated at a high rate of speed,
in opposite directions, and forming a pair of charge-
carrying surfaces arranged closely adjacent to each other,
a plurality of poles arranged along the charge-carrying
surfaces with alternate sign, the number of such poles
being -an integral multiple of two and each pole com-

prising a pair of conductors whose surfaces directed to-
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wards the running out charge-carrying surfaces are .geo-

meirically similar to the charge-carrying surfaces-and form |

therewith an angle of less thon 90°, a pair of spray dis-
charge members arranged on opposite sides of the charge-
carrying surfaces so as to be displaced in relation to'each
other, in the direction of motion of the charge-carrying
surface -associated to each of them, by an amount which
is not substantially .diffecent from the total thickness of
the two bodies forming the charge-carrying surfaces, a
pair of electrodes opposed to -the spray discharge mem-
bers for initial excitation and simultaneously for screen-
ing the spray discharge members .against the main field,
and a pair of second small spray discharge members
assoclated ito said electrodes and ﬂdapted to -charge them
during -operation. |

7. A generator for Umducmg an electrostatic high ten-

sion, comprising a pair of bodies of rotation of 111311lat—!

ing material adapted to be rotated at a high rate of speed,
In opposite directicns, and forming a pair of charge-
carrying surfaces arranged closely adjacent to each other,
means for producing an approximately homogeneous elec-
tric field directed at an obligue angle to the -charge-
carrying surfaces, pairs of spray discharge members ar-
ranged on opposite sides -of the charge-carrying sur-
faces so as to be dlsplaced in relation to each other, in
the direction of motion of the charge-carrying surface
associated to each of them, by an amount which is not
substantiaily different from the total thickness of the two
bcdies forming the charge-carrying surfaces, electrodes
opposed io the spray discharge members for initial ex-
citation and simultaneously for screening the spray dis-
charge members ‘against the main field, and high ohmic
resistances interconnecting said electrodes.

8. A generator for producing an electrostatic high ten-
sion, comprising a pair of bodies of rotation of insulat-
ing material adapted to be rotated at a high rate of speed,
in opposite directions, and forming a pair of charge-

carrying surfaces arrange& closely adjacent to each other,

means for producing an approximately homogeneous elec-
tric field directed at an obligue angle to the charge-
carrying surfaces, pairs ¢f spray ﬂiSChaI‘”E members ar-
ranged on opposite sides of the charge-carrying surfaces
so as to be displaced in reiation to €ach other, in the
direction of motion of the charge-caitying surface asso-
ciated to -each of them, by an amount which is not sub-
stantially -different from the total thickness of the two
bodies forming the charge-carrying surfzces, and elec-
trodes oppesed to the spray dischairge members for ini-
t1al excitation and simultaneously for scireeniig the spray
discharge members against the main field said electrodes
 being not conductively connected with each other.

ing material adapted to be rotated at a high rate of speed,
in oppo‘zite directions, and forming a pair of charge-
carrying surfaces arranged closely adjacent to each other,
means including COﬂduCtOLS whose suriaces directed to-
wards the running out charge-carrying surfaces ate geo-
metrically similar to the charge-carrying surfaces and
form1 with the charge-carrying surfaces an angle of less
than ;0”', for producing an approximately homﬂgeneous
~dielectric field directed at an obliguz angle to the charge-
carrying surfaces, pairs of spray discharge members ar-
ranged on opposite sides cf the charge-carrying surfaces
so as to be displaced in relation to each other in the di-
rection of motion of the charge-carrying surface asso-
ciated {0 each of them, by an amount which is not
substantially different from the total thickness of the two
charge-carrying surfaces, electrodes oppesed to the spiay
discharge memoers for initial excifation and simultans-
ously for screening the spray discharge members against
the main field, and a pair of plates of sufficient me-
chanical and -dielectric strength which are geometrically
similar to the shape of the charge-carrving surfaces and
extend paraliel to the charge-carrying surfaces, said plates

embracing between them sald charge-carrying surfaces,
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9. A generator for producing an electrostatic high ten- -
sion, comprising a pair of bodies of rotation of insulat-
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said -conductors, :said electrodes, and said spray dischar‘gc
members, and supporting said conductors a11d sald elec-
trodes. |

10. - A generator for producing-an electrostatic high ten-
sion, ‘comprising a -generator system including a pair of
bodies -of rotation of insuiating material adapted to be
rotated at a high rate of speed, in Opposite directions,
and forming a pair of charge-carrying surfaces arranged
closely -adjacent to -each other, a driving shaft-on which
one of said bodies is fixedly mounted, two ball bearings
by which ‘the other one of said bodies is rotatably
mounted on said -shaft, ‘a2 planetary gear driving said other
body in an opposite direction, means for producing -an
approximately homogeneous elecivic field directed at an
obligue angle to the charge-carrying surfaces, pairs of
spray discharge members arranged on opposite sides of
the charge-carrying surfaces so-as to be displaced in rela-
ticn to each other, 1n the direction of motion 6f the
charge-carrying surface -associated to each of them, by
an amount which is not substantially different from the
total thickness -of the two bodies forming the charge-
carrying surfaces, and electrodes opposed to the spray
discharge members for initial excitation and simultane-
ously for screening the spray discharge members against
the main field. | | |

11. A generator for producing an electrostatic high
tension, comprising a pair of bodies of rotation of insulat-
ing material adapted to be rotated at a high rate of speed,
in opposite directions, and forming a pair of charge-car-
rying surfaces arranged closely adjacent to each other, a
driving shaft on which one of said bodies is fixedly mount-
ed, two ball bearings by which the other one of said bod-
ies is rotatably moutned on said shaft, a planetary gear
driving said other body in an opposite direction, means
including conductors whose surfaces directed towards the
running out charge-carrying surfaces are -geometricaily
similar to the charge-carrying surfaces and form with the
charge-carrying surfaces an angle of less than 90°, for
producing an approximately homogenczous electric field
directed at an oblique angle to the charge-carrying sur-
faces, ‘pairs -of spray discharge members arranged on op-
po’site sides of the charge-carrying surfaces so as to be
displaced in relation to each other in the direction of mo-
tion of the charge-carrying surface associated to each -of
them, by an amount which is not substantially different
fmm the total thickness of the two charge-carrying sut-
faces, electrodes opposed to the spray discharge members
for 11‘111:1&1 excitation and simultaneously for screening the
spray discharge members against the main field, and a
pair of plates of sufficient mechanical and dielectric
strength which are geometrically similar to the shape of
the charge-carrying surfaces and extend parallel to the
charge-carrying surfaces, said plates embracing between
them said charge-carrying surfaces, said coaductors, said
electrodes, and said spray discharge members, and sup-
porting said ball bearing, said conductors and said elec-
trodes and thus forming a support for the complete gén-
erator system.

12. A generator for producing an electrostatic hlgﬂ ten-
sion, comprising a generator system including a pair of
bodies of rotation of insulating material adanted to be ro-
tated at a high rate of speed, in opposite directions, and
forming a pair of charge-carrying surfaces arranged close-
Iy ad]acent to each other, a driving shaft on which one of
said bodies is fixedly mounted, two ball bearings by which
the other one of said bodies is rotatably mounted on said
shaft, one of said ball bearings being an angular ball
beaﬂng adapted to take up radial bearing pressures and
axial bearing pressures caused by electrostatic attraction
between the two charﬂe-carrymg surfaces, a planetary
gear driving said other body in an opposite direction,
means for preducing an approximately homoegeneous elec-
tri¢ field directed at an oblique angle to the charge-carry-
ing surfaces, pairs of spray discharge members arranged
on opposite sides of the charge-carrying surfaces so as
to be displaced in relation to each other, in the direction
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of motion of the charge-carrying surface associated to

cach of them, by an amount which is not substantially dif--

ferent from the total thickness of the two bodies forming
the charge-carrying surfaces, and electrodes opposed to
the sprayv discharge members for initial excitation and si-
multaneously for screening the spray discharge members
against the main field. |

13." A generator for producing an electrostatic high ten-
sion, comprising a pair of bodies of rotation of glass
adapted to be rotated at a high rate of speed, in opposite
directions, and forming a pair of charge-carrying surfaces
arranged closely adjacent to each other, hub members
for said bodies which hub members consist of a material
of sufficient mechanical and electrical strength which at
the same time, in a liquid form, serves as an adhesive for
connecting said bodies to said hubs, means for producing
an approximately homogeneous electric field directed at
an oblique angle to the charge-carrying surfaces, pairs of
spray discharge members arranged on opposite sides of
the charge-carrying surfaces so as to be displaced in re-
lation to each other, in the direction of motion of the
charge-carrying surface associated to each of them, by
an amount which 1s not substantially different from the
total thickness of the two bodies forming the charge-car-
rying surfaces, and electrodes opposed to the spray dis-
charge members for initial excitation and simultaneously
for screening the spray discharge members against the
main field.

14, A generator for producing an electrostatic high
tension, comprising a generator system including a pair of
bodies of rotation of insulating material adapted to be
rotated at a high rate of speed, in opposite directions,
and forming a pair of charge-carrying surfaces arranged
closely adjacent to each other, a driving shaft on which
one of said bodies is fixedly mounted, two ball bearings by
which the other one of said bodies is rotatably mounted
on said shaft, a planetary gear driving said cther body in

an opposite direction, means for producing an approxi- -

mately homogeneous electric field directed at an oblique
angle to the charge-carrying surfaces, pairs of spray dis-
charge members arranged on opposite sides of the charge-
carrying surfaces so as to be displaced in relation to each
other, in the direction of motion of the charge-carrying
surface associated to each of them, by an amount which
i1s not substantially different from the total thickness of
the two bodies forming the charge-carrying surfaces, and
clectrodes opposed to the spray discharge members for
mitial excitation and simultaneously for screening the
spray discharge members against the main field, said shaft
projecting from the genmerator at both ends, for permit-
ting a plurality of such generators to be coupled to a sin-
gle driving engine, in a coaxial series arrangement.

15. In a generator arrangement for producing an elec-
trostatic high tension, a pressure vessel and, accommo-
dated therein, a driving motor and, coupled thereto, a
high tension generator, comprising a pair of bodies of ro-
tation of insulating material adapted to be rotated at a
high rate of speed, in opposite directions, and forming a
pair of charge-carrying surfaces arranged closely adja-
cent to each other, means for producing an approximately
iomogensous electric field directed at an oblique angle
to the charge-carrying surfaces, pairs of spray discharge
members arranged on cpposite sides of the charge-carry-
ing surfaces so as to be displaced in relation to each other,
in the direction of motion of the charge-carrying surfaces
associated to each of them, by an amount which is not sub-
stantially different from the total thickness of the two
bodies forming the charge-carrying surfaces, and elec-
trodes opposed to the spray discharge members for initial
excitation and simultaneously for screening the spray dis-

charge members against the main field. ,
16. In a generator arrangement for producing an elec-

5

10

I~/
A |

45

20

g0

6o

70

12

trostatic high tension, a pressure vessel and, accommo-
dated therein, a driving motor and a high tension gen-
erator having a common shaft with said driving motor and
comprising a pair of bodies of rotation of insulating ma-
terial adapted to be rotated at a high rate of speed, in
opposite directions, and forming a pair of charge-car-
rying surfaces arranged closely adjacent to each other,
means for producing an approximately homogeneous
electric field directed at an oblique angle to the charge-
carrying surfaces, pairs of spray discharge members ar-
ranged on opposite sides of the charge-carrying surfaces
so as to be displaced in relation to each other, in the di-
rectton of motion of the charge-carrying surface asso-
ciated to each of them, by an amount which is not sub-
stantially different from the total thickness of the two
bodies forming the charge-carrying surfaces, and elec-
trodes opposed to the spray discharge members for ini-
t1al excitation and simultaneously for screening the spray
discharge members against the main field.

17. A generator for producing an electrostatic high
tension, comprising a pair of bodies of rotation of insu-
lating material adapted to be rotated at a thigh rate of
speed, 1n opposite directions, and forming a pair of cylin-
drically shaped charge-carrying surfaces, pairs of spray
discharge members arranged on opposite sides of the
charge-carrying surfaces so as to be displaced in rela-
tion to each other, in the direction of motion of the charge-
carrying surface associated to each of them, by an amount
which is not substantially different from the total thick-
ness of the two bodies forming the charge-carrying sur-
faces, and electrodes opposed to the spray discharge mem-
bers for initial excitation and simultaneously for screen-
ing the spray discharge members against the main field.

18. A generator for producing an electrostatic high
tension, comprising a pair of bodies 'of rotation of insu-

Jating material adapted to be rotated at a high rate of

speed, in opposite directions, and forming a pair of cy-
lindrically shaped charge-carrying surfaces arranged
closely adjacent to each other, means including conductors
whose surfaces directed towards the running out charge-
carrying surfaces are geometrically similar to the charge-
carrying surfaces and form with the charge-carrying sur-
faces an angle of dess than 90°, for producing an ap-
approximately homogeneous electric field directed at an
oblique angle to the charge-carrying suriaces, pairs of
spray discharge members arranged on opposite sides of
the charge-carrying surfaces so as to be displaced in re-
lation to each other in the direction of motion of the
charge-carrying surface associated to each of them, by
an amount which is not substantially different from the
total thickness of the two charge-carrying surfaces, elec-
trodes opposed to the spray discharge memberns for ini-
tial excitation and simultaneously for screening the spray
discharge members against the main field, and a pair
of cylindrical shells of sufficient mechanical and dielec--

.trflc strength which are geometrically similar to the shape
oI the charge-carryving surfaces and extend parallel to the
charge-carrying surfaces, said plates embracing between

them said charge-carrying surfaces, said conductors, said
el-ec@md-es, and said spray discharge members, and sup-
porting said conductors and said electrodes.
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