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(Cl. 322—2)

The present invention relates to the genera-

tion of very high electric voltages by means of
electrostatic machines..
For producing very high direct current volt-

ages, as high as several hundreds or thousands

of kilovolts, use has been made heretofore of
Kenotron rectifiers or of electrostatic machines
with conveyors of insulating material of the so-
called *“bell type” operating in a gas under pres-
sure. The former are extremely bulky and costly,
and the latter have a very limited outputv
power output of an electrostatic machine theo-
retically increases as the square of the dielectric
strength. of the fluid medium in which it oper-
ates because the maximum current and voltage

not the case, however, in machines with con-
veyors of insulating material.
dielectric strength has an important effect on
the density of the electric charge ‘carried by the
conveyor and consequently on the current value
but this effect is greatly inferior in practice to
what theory would indicate. The adherence of
charges to the conveyors is not sufficient and for
high density of charges creeping discharges
through leakage of electricity  occur easily, a
phenomenon which is not prevented by an in-
crease in the dielectric strength of the medium.
Increase of voltage particularly facilitates leak-
age of eleciricity so that the voltage and current
cannot both increase proportionally in relation
to the dielectric strength in accordance with the-
ory. Machines with conveyvors of insulating ma-
terial capable of supplying very high voltages

seem, therefore, in the present state of the art,

The increase in
20

10

.- The

.__15
it can generate theoretically are proportional to
the dielectric strength of the medium. This is

o
o

3i

3

incapable of providing large power output per -

unit of volume or weight.

On the other hand, the force exerted per unit
area of an eiectrified conductive conveyor may
be made exactly proportional to the square of
the electric field. It has thus been possible to
obtain in this manner a considerable multiplica-
tion of the power delivered by machines of the
conductive conveyor tyvpe. However, the maxi-
mum voitages which can be delivered by these
machines still remains very much less than those
which can be reached with belt type machines.

A Tirst idea was to merely associate, in series,-

machines of the conductive conveyor type canable

by means of a common mechanical device or by

4

45

50
of delivering a large output while driving them

individual electric motors supplied from the same. .

power supply. Experience shows that such a set
up alone does net work to advantage.-

13
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The object of the present invention is-an elec-
trostatic machine capable of delivering very high
voltages with an output very much greater than
vresent belt-type machines and of a much sim-

~pler and sturdier construction than such ma-

chines.

The generating machine in accmdance with
the - invention comprises fundamentally several
assemblies or units, juxtaposed, each one of them

'Compriﬁing a I'OtOI' DI'OVldBd Wlth_ ‘one . or morﬂ-'-'

conductive conveyor members and a stator pro-
vided with one or more inductor members, the
conveying member or members bheing connected
to conductive sectors cooperating with fixed
brushes respectively ‘connected with:an input
pole and an output pole of the unit considered,
the output pole of one unit being connected-with
the input pole of the following unit, the input
pole-of the first unit and the output pole of the
iast unit constituting the terminals of the ma-
chine, and the first unit being arranged to be
excited by an internal-voltage supply, while the
other unit or units are arranged to be excited by |
at least one of the other units of the machine.

The potentials to’ which the inductors of each

unit are raised with respect to the conveyors of =

the unit must be suitably stepped from the first
to the last unit between the potentials of the two
extreme terminals of the machine.

For this purpose, one may either arrange for
the inductors of one unit to be connected to the
input pole of the preceding unit or to connect
the inductors of all units to gradient taps of &
voitage divider connected to the terminals of the
machine and so arranged that the potentials of
the inductor or inductors of the various units
will ‘be: regularly spaced between the potentials
of the machine terminals.

The invention is described in greater detall
nereinafter with the reference to the accom-
panying drawings in which:

Fig. 1 is an arrangement diagram of a first em-
bodiment of a machine in accordance with the
invention: |

ig: 2 is a similar diagram of a modification
thereof;

Fig. 3 is a diagram representing. the voltage
sunplied respectively by the various units of a
machine, such as those shown in Figs. 1 and 2,
as a function of the resistance of the circuit sup-
plied by said machine:

Fig. 4 is an arrangement disgram of another
modification -of the embodiment of a machine in

accordance Wlth the invention utilizing a volt-
age divider:;:
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Fig. 5 is a diagram similar to that of Fig. 3 and
relative to the machine shown in Fig. 4: _
Fig. 6 is an elevational view of an embodiment

of a machine in accordance with the invention, .

the outer casing of this machine being broken
away; | |

e

Figs. 7 and 7a are fragmentary views, in verti-

cal section and fo a larger scale, of the machine
shown in Fig. 6; - -
Fig. 8 is an elevational view of a modification
of a machine in accordance with the invention
and provided with a casing of insula,ting-m'a.tg-
rial and wherein passing the high voltage ter-
minal through the casing is eliminated:

Fig. 9 is another embodiment of the machine

with a casing having a metal base extended by
an insulating casing.

Fig. 10 is a further modification utilizing a
voltage divider. R
In the diagrams of Figs. 1, 2 and 4 the units
of the machine have been shown, for cléarness
sake, side by side while, actually, the preferable
solution consists in arranging all of the rotors

end to end on one shaft, the stators ‘being"ar-_

ranged correspondingly. )

In each one of these diagrams which relate
to machines comprising four units the corre-
sponding members of the various units have been
designated by the same reference numerals,
with indices a for the second unit. b for the third
one and ¢ for the fourth cne. The same refer-
ence numerals have also been assigned to the
same members in Figs. 1, 2 and 4, with an index
(") for Fig. 2 and (*’) for Fig. 4. - |

In the embodiments shown in Figs. 1, 2 and 4
the generating machine according to the inven-
tion' comprises four units, each unit consisting
of a rotor constituted by an insulating cylindi-
cal core | keyed on a shaft 2 common to all units
each core carrying two conveyor members 3 and
4 formed by thick cylinder segments of con-
ductive material. The conveyors 3 and 4 re-
spectively are connected electrically with con-
tact sectors 5 and 6 which cooperate with fixed
brushes T and 8. A stator consisting of an in-
ductor member 9 and a shield inductor {0, both
formed by thick, conductive cylindrical seg-
ments, cooperates with the rotor of each unit.
Each unit, thus constituted, is further surround-
ed by a protecting shield {1 provided by a con-
tinuous, cylindrical metsl casing. The whole
machine is enclosed in a sealed conductive ex-
ternal casing, not shown: in Figs. 1, 2 and 4,
making it possible to have the units operate in
a medium of high dielectric strength, such as a
gas under high pressure, this external casing
constituting the ground or being - connected
ground. | | | | L

The angular position of the brushes T and 8
and the angular extent of the sectors 5 and 6 are
such that during the rotation of the rotors the
contact between one sector and one brush 7 is
established when the conveyor corresponding to
this sector is already partly in face to face in-
ductive relation to an inductor 8 and this con-
tact is broken at the time when the conveyor
begins to pass out of full face to face inductive
relation to this inductor. The contact between
a sector and the brush 8 is established when the
corresponding conveyor is similarly partly in
face to face inductive relation to an inductor
shield 10 and is broken when this conveyor be-
gins to move out of full face to face inductive
relation to this . inductor shield. This position
and this extent are determined in an - accurate

10

20
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manner so that the contact with a brush 7 or 8

shall be established at the time when the po-
tential difference between the conveyor and

brush considered is as close to zero as possible
and the position of the brushes may be made ad-
justable to obtain the best conditions for es-

tablishing and breaking the contacts and for

transferring the charge. |

In the machines represented in Figs. 1, 2 and
4 and in accordance with the invention the
brush 8, 8’, 8’ of the first unit is connected
with the brush 1a, 1’a, 7’’a of the second one,
the brush 8«a, 8'a, 8’’a of the second unit is con-
nected with the brush 1b, 1'b, 1”’b of the third
one and the brush 8b, 8’b, 8''b of the third unit
is connected with the brush Te, T’c, T’’¢c of the
fourth unit. |

The brush 1, T, T’* of the first unit of each ma-
chine is connected to the ground, directly or
Indirectly as set forth hereinafter, while the
brush 8¢, 8’c, 8’’¢ of the fourth unit is connected

with one terminal {2 of the machine, the_ 'other |

terminal (3 being grounded. | |
The protecting shields 11, ila, {1b, {ic of

each unit are connected with the brushes 1, .

1a,1b, Tc of the unit considered, Fig. 1, and simi-
larly in Pigs.2and4. -~ = - S

In the example shown in Fig: 1, the brush 7T
of the first unit ‘is connected directly to the
ground. The inductor 9 of this unit is connected
with the negative terminal of a voltage supply

i4 capable of raising this inductor to a potential
—U with respect to the ground to which the
other terminal of this supply is connected. The
> Inductor 8¢ of the second unit is connected to
the ground and to the brush T of the first unit.

The inductor 9b of the third unit is connected

with the brush 8 of the first unit and with the

brush Ta of the second unit. The inductor 9¢ of
the fourth unit is connected with the brush 8a

of the second unit and with the brush 15 of the
third unit. - ) N oo

When: the shaft 2 is driven in rotation in the -

direction of the arrows in Fig, 1, the inductor 9

of the first unit maintained at potential —U
successively induces on the conveyors 3 and 4,

In & manner known per se, electric charges. From
the moment when they begin to move out of full

face to face inductive relation with inductor 9 the
potential of the conveyors 3, 4 increases from

the initial potenticl O to the potential U, the
connection of the sectors 5, 6 to brush i being
broken. When the sectors 9, 6 come into con-

tact with the brush § the corresponding con- -
veyors discharge to the circuit connected with

this brush, the discharge being facilitated by the

presence of the shield inductor 10 at potential
to a potential +U and the conveyors of the sec-
ond unit, which are under the influence of the
inductor 9¢ at a potential O, as they move out
of full face to face relation to inductor 9¢ are
raised gradually to a potential 12U to discharge
to the circuit connected with the brush 8¢ when
the sector 5a, ba engase brush 8a. Similarly,
the brush 8b of the third unit receives from the

conveyors of the third unit influenceg by the

Inductor 8b raised to a potential U, by con-
nection to brush 8§ of the first unit, charges at

a potential 4+-3U and, finally, the third and fourth

units cooperating in a similar manner, the ter-
minal 12 is raised to the potential --4U.
It will be seen that a potential difference of

40U is available across the- terminals while no

- ’ ‘. l— - —— B

The brush Ta of the second unit is thus raise_jd

ro—
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unit is required to supply a voltage increase.
h1gher than U and the dr"‘ferenee of potentle,l'

between the conveyor and its 1ndueter in each

unit is never higher than 2U. Each unit is ex-
cited by the previous one, which reduces. to one
only the number of external exciters nécessary
and ensures a perfect stability to the entire unit.

ThlS Weul;i not be the case if the units had sim-
ply been associated by eenneetmb their bruehes in

series and providing an mdependent exeltetlen_

for each unit.

The assembly operates in the manner de-
scribed whatever may be the eha,raeterlstlcs of
the outer circuit. There are, however, epflmum
eperatmg eendltlens from whieh one should not
deviate exeesss.veﬂ It will be reallzed that, for
eptlmum eendltiens 21l units eheuld give the
same voltage increase. That is to say, the dif-

ference of potential between the brushes of each.

unit should be the same for the several units.
Since this voltage increase at the same time
prewdee an excivation potential difference for

10

15

20

another unit, all units should have the same out-

put voltage increase and should receive the same
excitation potential difference. This implies that
each unit reaches, 1”1d1v1eua11y, its specific opti-

mum condition when its output voltage increase
is equal to its execitation potential difference.

This condition eenerally may be substantially
realized in machines of the Toepler type. How-
ever, it may not always be secured in all ma-
chines and in such machines it is possible to

provide a remedy in the usual case where the

excitation potential difference is lower than the
output voltage increase. If U is the output voli-
age increase and U/p the excitation potential dif-
ference, p being the ratio of the output voltage
increase to the excitation potential differencs,

30

39

there may be inserted, for instance between the "

brushes 1, 8 of the first unit, Fig. 10, a resistor °
type voltage divider 28, the inductor Sa of the
second unit being connected with the tap of the

divider which is at a petentlal |

o(1-y)

The same arrangement may be made for the
The resistor type divider may be

other units.

40

45

replaced by an auxiliary brush arranged with the -

required angular spacing with respect to. and

the inductor Sq.

The provision of the protecting shield (!, which

instead of being connected to the brush 7 m1ght
be connected to any other point of the machme
having g definite potential, makes it peeeﬂole to

50
between the blushes 1 and 8 and eenneeted te |

05

avold the parasitic influence of the eapaeltles cf
the members of each unit with leepect to the

ground or to the other units.

manner to avoid any risk of g dlseha,rge to the
frame cf the machine or to the earth.

in the embodiment of Fig. 1 the external volt-
age supply (4 deliverg practically no current, its
function being solely to maintain the inductor &
at the potential —U. An arrangement may be
pbrovided, however, such that the voltage at the

terminals of this source ig added to that of the

series of units constituting the machine. In such

equal_te that of the machine.

The preduetmnj
of intense électric fields is also plevented that

are caused by high potential differences between_
the various parts of the inachine or between
these various parts and the ground. The shapes
given to this shield may be adapted in a known

Kilt

65

70

a case, the exciter is required to deliver a eurrent' |
This is shown in

75

6 |
Fig, 2 In which the voltage source {4’ consisting,
for example, of an electrostatic generator of a
type known per se capable of .supplying a poten-
tial --U with respect to the ground is arranged
with its 4-U potential terminal connected to the
brush 7’ of the first unit, while the other ter-
minal of the generator 14’ is connected to. the
ground. The inductor 9’ of the first unit is then
also connected to the ground. This creates be-

tween the inductor 8’ and the cenveyers' of the

rst unit, as long as the sectors 53’ and 6’ are in
contact with the brush 7', the required difference

of potential --U. The inductors 9’¢, 8’b and 9'c

of .the other units being respectively connected,
as in the case of Fig. 1, to the brushes 7/, T'a
and 1'b, the successive units deliver respectively
the potentials --2U; 43U, 44U and 45U, the
voltage available between the terminals 12’ and
£33’ being ceneequently oU for the optimum oper-
ating conditions.

Whatever may be the arrangement adopted
for. excitation, the. distribution of the potentials
In the series of units depends, for a given ex-
citation potential difference, on the resistance
cf the receiver or load, “resistance” being the
ratio of output potential difference to current.
If this resistance has a certain optimum value,
which will be called “characteristic resistance,”
by analogy with the filter- theory, all units give -
the same voltage increase U and the series will

give nU if it comprises n units, taking into ac-

count the external excitation generator as in
the case of Fig. 2. If the receiver or load re-
sistance is Iower than the characteristic resist-
ance, the disfribution of potentials and of volt-
age Increase is modified, the last units deliver-
ing a voltage increase less than U. It may oc-
cur also that the voltage change effected in cer-
tain units is reversed to effect a decrease instead
of an increase. If, on the other hand, the load
resistance is higher than the characteristic value,
the last generators generate a higher voltage in~ .
crease than the first ones.

The variations in the potential distribution
are represented in the diagram of Fig. 3 which
relates to a machine arranged as shown in Fig. 2
but comprising. five units. In this diagram the
potentials with respect to ground delivered at the
output terminal of each unit are plotted as ordi-
aates while the rank of the units, the exciter
being of rank zero, is plotted as abscissae.
straight line A represents the distribution of
the potentials of the brushes 8, 8a, 8b, &c, 8d of
the units in the series when the load resistance
'3 equal to the characteristic resistance. Curve
B relates to the potential distribution for the
case of a load resistance higher than this char-

e,etenstlc resistance and curves C and D relate
respectively to the case of a load resistance lower .
Jan the characteristic resistance and to the
case of zero load resistance or a short-circuit
across the terminals of the machine. While in
the case of curve A the distribution of poten-
tial is linear, it will be seen that in the case
of curve B the last unifs supply a higher volt-
age than the first ones. For a low or zero load
resistance, curves C and D, the polarities of the
last units of the series are reversed. It also will
be noted that for the first units the curves are
almost identical. This property would be strictly
true in the absence of parasitic capacities.. An
absolutely: constant delivery voltage of 5U then
would he obtained in the next. to the lest unit
and, in the last one, the voltage would jump

0 Irem thls value to. the voltage ‘determined by

- The
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the load resmtance and. the cullent delwered
Fortunately this circumstance is impossible and
the parasitic capacities prevent the last unit from
being subjected to such high increase or de-
crease, in the case of a short circuit or zero load
resistance for instance. Nevertheless, the last

unit may always be subjected to a hi gh reverse

voltage if the series compmse& many units, ten

for example.

The machine in accordance with the mven—-
tion is thus ideally utvilized only if the load re-
sistance is equal to the characteristic resist-
ance. It is necessary, therefore, to take cer-

tain precautions and particularly in the case of

a machine to be used under zero load resistance
or short-circuited conditions, for charging con-
densers, for instance, where it may be shown
that an instantaneous short circuit is developed
on starting the charging of the condenser. It
is advantageous to provide spark gaps inserted
between the brushes of the last units so. as to
limit the potential difference to which they may
be subjected and thus avoid reaching abnormally
high potential differences which would be liable
to cause breakdown of the insulation. |

When, due to the effect of the delivery through
a load resistance very much lower than the char-
acteristic resistance, the voltage in the last units
has been reversed, part of the energy supplied
by the first machines is used for overating the
last ones as motors and is recovered but another
part is dissipated in sparks at the collectors or
between conveyors and inductors, and its only
effect is to damage the equipment.

All the above mentioned drawbacks have a
practical importance which depends largely on
the particular case contemplated. These draw-
backs are all the more ‘troublesome according as
the machines are of greater power cutput, stray
capacities are smaller and the number of units
are larger and when the service requires {requent
operation on a resistance very different from
the characteristic resistance, for charging con-
densers for instance.

For low power machines, of the order of 10
watts for instance, there is no great dlfﬁculty

on

10

20

29

30

On- the other hand, for low load resistances,
(curves G and H) the result is quite different.
The distribution and voltage increase remain
linear up to the last but one unit. For the last
unit only conditions are different. The voltage
polarity of the last unit, however, is seldom re-
versed and, if reversed, this reversed voltage
does not exceed U under short circuit conditions

whatever may be the number of units in the

series. Conditions are thus much more favorable
than in the previous set-up when the number of
units is large or the series must operate on a load
resistance very different from the characteristic
resistance. On the other hand, the construc-
tion utilizing the voltage divider, which may be

of the resistor or glow-discharge type, makes

the construction of the machine more expensive.
‘Thus the two excitation methods each have their
fields of application, one being simpler and more
convenient for low power machines or low num-

ber of units in the series and the other one

more complicated and favorable for powerful
apparatus.

In practice, a machine in accordance with the

invention is preferably built in such a manner
that the units are arranged vertically one above
the other in a column, the first unit which oper-

ates at the lowest potential being at the bottom

Of the column. This arrangement considerably

facilitates resolving the insulation problems.
An example of a practical embodiment of a

machine arranged in this manner is shown in

- Figs. 6, T and 7a. In these figures, for designat-

49

in utilizing a series of five or even ten units. On

the other hand, for 1000 watt machmes for in-
stance, short-circuited operation such as occurs
at the beginning of the charging of a condenser
may prove very dangerous even for a senes of
five units only.

To overcome this drawback a particular meth-

od for exciting the units other than the first
one may bhe used. Such a machme has been
shown in Fig. 4.

In this machine, as in the case of Fig. 2, the
voltage source (4’ is connected to the brush
1" of the first unit. The inductors 8'’q. 9°'D,
8¢, however, are connected to points 15 16
and {71 spaced on a resistor {ype voltage dimd&r
connected across the terminal 12’7 of the
machine and the ground. The resistor sections
{8 composing this divider are all equal and are so
arranged that, the terminal 12’’ being at a po-
tential 45U, the inductors 9'’a, 9’b, 9’’c, are
respectively raised to potentials U, 2U and 30U,
the inductor %'’ being connected to ground.

Fig. 5 is a diagram showing distribution of the
potentials of the brushes 8’', 8’’a, 8’b, 8'’¢ of
the various units of Fig. 4, the curves EP G H
of this diagram corresponding respectively to
the curves A, B, C, D of Fig. 3. For the charac-
teristic resistance and higher load resistance the
distribution is of the same character ‘as before.
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ing the component elements of the various units

of the generating machine, reference numerals
corresponding to those of Figs. 1, 2 and 4 have

been used increased by 100. 'This machine com-~
prises a base 120 supporting a cylindrical base
member {21 on which is secured by means of

a clamping ring 122 and a gasket joint 123 so

as to be airtight the external casing of the ma-

chine consisting of a metal tube 124. This casing

1s closed at its upper portion by a cap 125 clamped
on said tube air-tight by . means of g ring 126

with the interposition of a gasket 121. The cap

{25 carries centrally thereof in air- -tight relation

thereto an insulating part 128 provided with an
axial bore 129 through which passes a conduc-

tive rod 130 terminating at its upper end in a

ball 131. The bore 129 is closed at its two ends
by gaskets 132 and 133. A valve, the housing of
which 134 only has heen represented, is arranged
in an opening in the base member (21, this valve
making it possible to fill the casing 124 with a gas
under pressure, for instance air, under a pres-—
sure higher than 20 atmﬂspheres

Inside the casing 124 and supported on the
base member 121 a motor 185 is disposed for

driving the generator proper, this motor being
supplied by s conductor !36 passing through and
sealed at 137 to the base member 121.
motor 135 is placed a separating plate 138 on
which rest the units 139, 13%«, . . . (39— 1, 139n
constituting the generator, the umts bemg ar-
ranged vertically end to end. The common shaft
carrying the rotors 101, i8iq . N0 In-1, 18in of

the various units consmts of shaft sectmns 102,
. 102n-1, 102n connected together by in-~

102a .

sulatmg couplings 148 . . . 140n. The shaft sec-
tion 102 corresponding to the first unit itself is
connected with the shaft {41 of the motor by

an insulating coupling 142 identical with the
couplings 140, , . {40n.

Each ,unit_,l39',ﬁ i39¢q .

sulating rotor core 101, lﬂla

. 18in carrying

Above the

lasn comp1 1bes an in-

i,
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'-.conveyor.s I03 I04 103n,. Iaﬂn Each one of
the conveyors is onnected electrically to a con-
ducting segment such as (05, carried by the cor-
-_respondmg insulating core, these segments form-
ing for each unit, a collector which cooperates
with two brushes 167 and {68 . mm and (68n.

The stator of each unit is constltuted by anin-
ductor (€8, 188c etve. and a shield inductor {10,
({0a ete., each one extending over an arc a,bfmt
the axis of rotation of slightly less than 180°.
The inductor (98 and. the shield inductor 116
in each unit are supported by . two insulating
flanges 143 and (244 on which also are supported

the brushes (07 and 108.. These flanges also sup-~

port the protecting shields tii{, 1{ia ... 11{in each
consisting of a metal cylinder, The ﬂanges {43
and {44 are bored amally and each carries a . ball
bearing 145 supporting the corresponding shaff
section 192, i82a ... 1027,
- 'The units thus COH....ultuJDEd are stacked up ver-
tically with ;nterposztmn of an insulating junc-
tion ring such as (46 . . . 146n, between each
two units. The first unit is supported on the
separating plate 138 bearing on an insulating
ring 141 carried on a sleeve 148 centered on the
axis of the shafts 102, 102¢ . . . 1627 by means
of shims 149. On the other hand in the upper
portion of the protecting shield (1in of the last
unit-an insulating cover {30 is disposed, this cover
-bemg bored axially and fitting on g downward
extension l5| of the palt 128 with a light friction.
A helical compression spring {52 bearing at one
end on the under side of the cover and at the
other end on an annular dise 153 resting on &
shoulder pmVlded in the protective shield {1
holds the stack of units in position by clamping
them against one another and ag ainst the motcr
frame 135 when the cap 125 is secured in place
As regards electrical connections, the machme
1epresented in Figs. 7, Ta is set up-in accordance
with the diagram of Fig. 1. The inductor 109
is connected to an extemal voltage supply
through a conductor (54 passing through the
base member 21 and sealed thereto by an air-
tight joint i£8. The protecting shield {11 of the
first unit is connected as by connection {10 with
the ground constituted by the casing {24 which
‘may be connected to the earth. The brush 107
of each unit is connected, on the one hand, tc
the protecting shield {il of the unit to which i
pelongs, and, on the other hand, to the inductor
109 of the next unit. . The br ush {88 of each unit
is connected, on the one hand, to the shield in-
ductor {18 of the unit to which it belongs and,
on the other hand, to the protecting shield (i:
of the next unit. Thus, the brush 108 of each
unit is connected to the brush 197 of the next unit
through the protecting shield i 11 of this next unit.
As to the brush 188n of the last unit it is con-
nected, on the one ha,nd to the shield mductm
1107 of the last unit as previously indicated and,
on the other hand, it is connected by strap 1712
- to the rod 130 termmatmg in the ball 131 which
constitutes one terminal of the machme the
other terminal being constituted by the casinz
124 itselfl which may be connected to ground.
A machine constituted as just described com-
prising four units (39, 139a, 139D, 139¢ in which
‘the inductor 109 of the first unit was connected

with an excitation source capable of raising the

inductor tc a potential of 70,000 volts relative to
ground was capable of delivering at its terminal
an output potential difference of. 280,000 volts
‘with a current of 0.2 milliamp., each unit oper-
ating to produce a volta,ge increase of 70,000 volts.
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In convéntmnal machmes for hlgh eutput voit-
ages fm instance about 200 kv., the high voltage
output becomes difficult to _obtam owing to the

fact that the size of the machine increases con-
-slderably. and that high voliage is difficult to
Insulate.
is.-led. to increase considerably the diameter of
| the metal casing.

To.-obtain a sufficient insulation, one

The. embod1ment hereafter dEbC]. 1bed 18 f01 the

Ing . an electrostatic. machine such as that de-

scribed above provided with an insulating ma-
terial ‘casing made of “haelyte,” for instance.

Such. a construction allows . a very substantial

Saving in the height .and diameter of these ma-
chines while eliminating the.high voltage outlet
opening, which makes it possible for the outside

leakage path to.be equal to the length of the cas-
ing:and: consequently always sufficient and-auto-

-madtically -always. proportional to the number of
-generating  elements stacked up.. Such & ma-
chine-is shown in greater detail in Figs. 8 and 9.

-In the machine illustrated in Fig. 8 a base 120
supports a conical base member 12! on which is

-secured; by means of a-clamping ring 122 and a

gasket joint -123-s0 as to be air-tight, the outer

-casing -of the machine censisting -of g tube of

insularing material- (24’.- - An auxiliary outer en-

velope 123’ surrounds the lower portion of the

insulating casing {24’,- The casing (24’ is formed
at its upper portion in the same manher as at

ifs lower portion with a clamping ring 126 co-

operating with a joint 127.. Such a set-up malkes
1t possible to omit the insulating part {28 pro-

vided with an axial bore through which passes a
- conducting

‘rod terminating at 1ts upper portwn
in a ball 131 as in Fig. Ta. -

In Fig. 8 the upper terminal of the machine is

‘0 “formed as a hollow torus 13{” of conductive ma-

aterial electrically connected by connector {88 to

‘the output termmal of the last generatmg unit
LE L

Figure 9

shows g different embodiment in

‘which the casing consists of two portions, a first
‘metal portion {24a enclosing the motor and at

least the first generating unit and an 1nsulat1ng

portmn 124b containing all other units.

The purpose of this arrangement is to facili-
tate the cooling of the motor and the dissipation
of heat to the outside. The driving motor, to-
gether with at least the first generating unit in

the cascade which is still at a limited potential,

are arranged inside the metal casing which is a
gﬂod heat conductor. The length of the insuiat-

ing casing the thermal conductlwty of which is
low is determined so as:

(1) To contain the gener ating units begmmng
Wlth the one the potential of which would be in-
compatible with proximity to a metal casing;

(2). To have a sufficiently long outer leakage

path for maintaining the total potential differ-

ence without any risk of breakdown discharge
or creeping discharges along the tube.

In. the above description the machines are
I epresented and aescribed as comprising conveyor
members and . inductor members consisting of
cylindrical segments. It will be understood that
the invention applies in the same manner to ma-
chines in which these members consist of seg-
ments of plates arranged in a plane perpendicular

to the shait of the machine or of members in the

shape of bars arranged parallel with or perpen-

_dlcular to said shaft.

What I clalm is:. 2 |
1. An electrostatw 1nﬂuence generator comp1 ig-
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ing a plurality of generating units each having a
conductive inductor member and a conductive
carrier member, said inductor members and said
carrier members being supported in the respec-
tive generating units for movement thereof one
relative to the other into and out of inductive re-

lation to each other, said inductor member in

a given unit being maintained at a predetermined
potential, each unit having an output terminal
and an input terminal, means for connecting the
respective carrier members to the respective out-
put terminals at a selected point in said rela-
tive movement of said carrier members and the
corresponding inductor members out of full in-
ductive relation to each other so as to deliver
the electrostatic charges to the respective output
terminals, means for connecting the respective
carrier members to the respective input terminals
at a selected point in said relative movement of
sald carrier members and the corresponding in-
ductor members into inductive relation to each
other to determine for a predetermined movement
of said carrier members into said inductive re-
lation to said inductors the potentials of said
carrier members respectively at the potentials of
sald input terminals, the output terminal of said
given unit being connected to the input terminal
of another unit, and means for maintaining the
inductor member of said other unit at a prede-
termlned potential higher than the potential of
said inductor member of said given unit.

2. An electrostatic influence generator as de-
fined in claim 1 in which the inductor member
of said other unit is connected to the input ter-
minal of said given unit to determine the poten-
tial of said inductor member of said other unit
at a predetermined potential higher than the po-
tential of said inductor member of said given
unit.

3. An electrostatlc influence generator which
comprises a plurality of units each having a rotor,
said rotors being supported on a.common shaft
for rotation therewith on the axis of the shaft,
each rotor having a conductive carrier member
‘supported thereon for rotation with said rotor
about said axis of said shaft, each unit having
a conductive inductor member supported ad-
Jacent the path of movement of said carrier
member thereof for movement of said carrier
member into and out of full face to face induc-
tive relation to said inductor member upon ro-

given unit being maintained at a predetermined
‘potential, each unit having an input terminal and
an output terminal, brushes respectively con-
nected to said terminals in each unit and dis-

tween the respective conductive carrier mem-
bers and the corresponding input and output ter-
minals respectively at a selected point in the
movement of said carrier members into inductive

relation with said inductor members and at a

selected point in the movement of said carrier
members out of full inductive relation to said in-
ductor members, the output terminal of said
given unit being connected to the input terminal

of a second unit, and means for maintaining the

inductor members of the other units at prede-
termined potentials progressively higher than
the potential of said inductor member of said
given unit. | |

- 4. An electrostatic influence generator as de-
fined in claim 1 which comprises at least two of
‘said generating units, a voltage divider connect-
ed between said inductor member of said given
unit and an element of said generator at a poten-
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tial substantially higher than the potential of
said given inductor member, and tap connections
from points on said voltage divider of predeter-
mined potentials to the respective inductor mem-
bers of the units to determine potentials of said

inductor members that are progressively higher

than the potential of said 1nductor member of
said gilven unit. -

o. An electrostatic influence generater as de-
fined in claim 4 in which said inductor member
of said given unit is connected to ground.

6. An electrostatic influence generator as de-
fined in claim 1 which comprises an external volt-
age supply having one terminal thereof connected

to the input ferminal of said given unit to es-

tablish the potential of said carrier member of
sald given unit for said predetermined movement
of said carrier into inductive relation to san:l in-
ductor member of said given unit.

7. An electrostatic influence generator as de-
fined in claim 1 which comprises means providing
an external source of voltage supply, one terminal
of said supply being connected to said inductor
memper of said given unit and the other terminal

» of said supply being eonneeted to the input ter-

minal of said given unit.

8. An electrostatic influence generator as de-

fined in claim 1 which comprises an external
source of voltage supply, one terminal of said sup-

ply at higher potential being connected to the

input terminal of said given unit ‘and the other
terminal of said supply being connected fo the
inductor member of said given unit. -

0. An electrostatic influence generator as de-
fined in clain 8 in which said other terminal of
said supply is connected to ground.

10. An electrostatic influence generator as de-
fined in claim 1 which comprises conductive pro-
tecting shields respectively extending about said
tunits, said shields being insulated from each
other, and means {or mamtemmg said shields
1espectwely at predetermined potentials.

11. An electrostatic influence generator as de-
fined in claim 10, said protecting shields being
respectively eonnected to the mput termmale of
corresponding units.

12. An electrostatic influence zenerator as de-
fined in claim 3 in Whlch said units are dlspesed
in Juxteposed relation to each other along said
shaft, a cesmg enveloping said units and capable
of conﬁmng therein a fluid under pressure to
provide a dielectric medium within which the
elements of said umts et dxﬁerent potentials are
disposed. |

13. An electroste,tlc influence generator as de-

fined in claim 12 in which at least a part of said
casing is of metallic material, and a driving motor

supported within said metallic casing and op-

eratively connected to said shaft for rotatably
driving said shaft and smd rotors supported
thereon.

14. An _electresta,tlc influence generator as de-
fined in claim 3 in which said units are disposed
in juxtaposed relation to each other along said
shaft, a casing enveloping said units and capeble
of confining therein a fluid under pressure to
provide a dielectric medium within which the
elements of said units at different potentials are
disposed, said casing having at least a section
thereof along the axis of sa,ld shaft made of in-
sulatmg material.

15. An electrostatic influence generator as de-
fined in claim 14 in whlch vald insulating ma-
terial is haelyte. |

16. An electrostatw inﬂuence generator a.s de- |
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fined in claim 3 in which said units are disposed
in Juxtaposed relation to each cther along said
shaft, a casing enveloping said units and capable
¢f confining therein g fuid under pressure to
provide g dielectric medium within which the
elements of said units at different potentials are
disposed, said casing having a section of metallic
material extending along said shaft enveloping
a unit at lower potential and a section of insu-
lating material extending along said shaft and
disposed along said shaft from said metallic sec-
tion and enveloning a unit of higher potentiall

17, An elecirostatic influence generator as de-
fined in claim 1 which comprises a conductive
shield supported in at Ieast one of said generating
units for movement thereof and of said carrier
raember one relative to the other into and out of
inductive relation to each other, said shield he-
ing supworted in spaced relation to said inductor
memaper along the path of said relative movement
of said inductor and carrier members, and means
connecied to said shield for maintaining said
shield at a potential higher than the potential
of said inductor member,. |

18. An electrostatic influence genergtor as de-
fined in claim 3 in which said shaft is supported
for rotation thereof and of said rectors thereon
on a vertical axis, said units being supported one
above the other along said shaft with the unit
the cutput terminal of which is at lowest potential
in the lowermost position and the unit the output
terminal of which is at highest potential in the
uppermost posision, and a casing extending about
said assembly of said units and capable of con-
fining therein a fluid under pressure to provide
a dielectric medium within which the elements
of sald units at the different potentials are
disposed.

19. An electrostatic influence generator as de-
fined in claim 1 in which a resistance is connecied
vetween points of predetermined different po-
tentials in g selected unit of said generator, said
inductor member of another unit being connected
to a tap of intermediate potential on saig re-
sistance.

20. An electrostatic influence generator com-
prising a plurality of generating units each hav-
ing a conductive inductor member and g con-

i0

i5

25

30

40

15

14

ductive carrier membher, said inductor members
ang said carrier members being supported in the
respective generating units for movement thereof
oneg relgtive to the other into and out of indue-
tive relation to each other, said inductor member
in a given unit being maintained at a predeter-
mined potential, each unit having an output ter-
minal and an input terminal, means for connect-
ing the respective carrier members to the respec-
tive output terminals at a selected point in said
relative movement of said carrier members and
the corresponding inductor members out of full
inductive relation to each other so as to deliver
the eleclrostatic charges to the respective output

terminals, means for conneciing the respective

carrier members to the respective input terminals
at a selected point in said relative movement of
sald carrier members and the corresponding in-
guctor members into inductive relation to each
other to determine for g predetermined move-
ment of said carrier members into said inductive
reiavion to sald inductor members the potentials
of said carrvier members respectively at the po-
tenvials of said input terminsgls, the cutput ter-
minal of said given unit being connected to the

input terminal of another unit, and means con-

nected to said inductor members for maintaining
the potential of the inductor member of said other
unit lower than the potential of the output ter-
minal of said given unit and higher than said
predetermined potential of said inductor mem-
her of said given unit.

zl. An elecirostatic influence generator as de-
inea in claim 29 which comprises means con-
nected to said inductor members for maintaining
sald Inductor members of the respective units at
predetermined potentials progressively higher
thian the potential of said inductor membper of
sala given unit.
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