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This invention relates to eclectrostatic generators and
more especially to such generators utilizing a conveyor of
insulating material for carrying charges between a charg-
ing or exciting element and a collecting or discharging
element. The invention more particularly relates to an
electrostatic generator of this type provided with means
for quickly building up an exciting charge on the exciting
clement.,

The invention finds practical application for different
purposes but is particularly useful for the ignition of
internal combustion engines. In such engines it is well
known that the use of a capacitative discharge has several
advantages in comparison with discharge produced by
clectromagnetic induction for producing the spark. These
advantages inciude the conditions that the quality of the
ignition spark is practically independent of the speed of
the engine, that precise timing of the ignition is secured,
that shielding of the ignition connections and other parts
of the circuit is facilitated, that good ignition may be
obtained even if the spark plugs are fouled or encrusted
or if the insulation thereof is defective, that deterioration
of the spark plugs particularly because of heating thereof
ordinarily produced by electromagnetic inductive dis-
charge is reduced, and the compression ratio of the engine
may be increased. -

In order to secure these advantages of capacitative dis-
charge, it has been proposed that a capacitor of substan-
tial capacity charged to a high voltage be utilized, so
that the requisite portion of the charge carried by this
capacity may be discharged to the spark plug at the proper
moment as determined by the distributor and the timing
device operated by the engine. In certain applications,
such as the ignition of internal combustion engines for
automotive vehicles, however, the restrictions of space and
of cost limit the size of the capacitor which may be used
with an electrostatic generator for ignition purposes.
is desirable, therefore, that the required high potential
shall be built up quickly and that the capacity available
for capacitative discharge shall be quickly recharged after
each discharge to the spark plug.

It is an object of the invention to provide a simplified
construction of an electrostatic generator which will de-
velop a high potential and will occupy a relatively small
space and be of low cost. -

It is another object of the invention to provide an
electrostatic generator capable of quickly developing the
requisite high potential and adapted for capacitative dis-
charge. - ' | |

It is a further object of the invention to provide in an
electrostatic generator utilizing an insulating conveyor
means for quickly developing the charging or exciting
potential. |

It is a still further object of the invention to -provide
an electrostatic machine for quickly developing the charg-
ing and exciting potential in quick succession after each
discharge.

Tt is an important object of the invention to provide
the features above referred to in a compact machine of
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rotary type which combines a priming or starting genera-
tor with an exciting generator for exciting a main gen-
erator. _

To this end the present invention provides an electro-
static generator having means for quickly developing a
high direct current potential which is utilized to charge
the charsing or exciting elements of the generator. The
clectrostatic generator to which the invention particu-
larly relates is one which is constructed with a conveyor
of insulating material, preferably in the form of a hollow
cylinder adjacent the respective peripheral surfaces of
which a charging inductor and a charging ionizing element
are disposed in spaced relation to these peripheral sur-
faces of this conveyor for conducting to the surface of
the conveyor adjacent the ionizer a substantially con-
tinucus flow of ions which are conveyed by the conveyor
upon rotational movement thereof to a collecting ionizer.
Preferably at the opposite side of the conveyor wall from
the collecting ionizer a screen inductor is disposed to
which the collecting ionizer preferably is connected, the
sons collected from the conveyor being conducted through
suitable connections to the screen inductor and to the load
terminal. This electrostatic generator advantageously,
and particularly for the ignition of internal combustion
engines, may function as the exciter of a main generator
alsc having an insulating conveyor and a charging inductor
that is connected to the discharge or collecting ionizer of
the exciter, this main generator having a discharge ionizer
and preferably a screen inductor in opposed relation
thereto, these inductors of the main generator being dis-
nosed respectively at opposite sides of the conveyor from
ihie corresponding ionizers in the manner described - in
the application of MNoel Felici, Serial No. 321,351 filed
Movember 19, 1952, now abandoned, and in the applica-
ticn Serial Mo. 492,491, filed March 7, 1955, now Patent
2.781,460, Feoruary 12, 1957, as a continuation in part
of said anplication Serial No. 321,351.

Such a combined exciter and main generator unit may
be simplified and may occupy a relatively small space
when each generator is constructed in accordance with
the disclosure in the application of Roger Morel, Serial
No. 492,454, filed March 7, 1955, now Patent 2,785,320,
March 12, 1957, corresponding to the French application
No. 664,846 filed March 8, 1954. It is necessary, how-
ever, that means be provided for developing the initial
charge on the charging or exciting elements of the exciter
generator in order that the generators may start to op-
erate and so that the main generator may deliver the
charges to the spark plugs. This necessity arises in part
from the fact that the internal circuits of such generators,
which ordinarily are enclosed in casings containing a di-
electric gas under pressure, include the gas filled spaces
between the insulating conveyor and the ionizers which
only become conductive when the gas in these spaces be-
comes ionized. Icnization may be accomplished by uti-
lizing a radicactive material as the lonizing element or
disposing such material adjacent to the usual ionizing ele-
ment, as proposed in the application of Roger Morel Serial
Mo. 465,395, filed October 28, 1954, now abandoned,
and in the application Serial Mo. 565,253, filed February
13, 1956, as a continuation in part of said application
Serial Mo. 465,395, or such ionization may be accom-
plished by applying across the exciting inductor and the
exciting ionizer a potential difference great enough to
produce the ionizaticn of the gas. It is also possible to
nse frictional electros:atic machines, and 1n some cases
electromagnetic machines or devices, to secure such ioniza-
tion.

Tn accordance with the invention the essential differ-
ence of potential between the exciting inductor and the
exciting ionizer of the exciter for ionization is attained by
wtilizing an auxiliary priming or starting generator. This
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priming generator preferably is constructed with a con- self-exciting or excited by the main gen-
‘ductive inductor member and a conductive conveyor o A - |
member. It may function in general in accordance with
the patents to Noel. Felici, No. 2,486,140, October 25,
1949, and No. 2,390,168, March 25, 1852. The charges 5
“delivered to the output terminal of this auxiliary priming
_generator at the requisite potential are conducted through
& suitable connection or connections to the charging or
~exciting inductor or inductors of the exciter generator.
Particularly when the electrostatic generator includes a 10
‘main’ generator utilized for the ignition of an internal
:'bﬂmbusti;m ‘engine, it is essential that the time which
_elapses between the commencement of rotation of the
‘rotatable parts driven by the engine and the first dis-
. charge to a spark plug be as short as possible. The prim-
‘ing or starting generator, therefore, must be capable of
. rapidly developing the requisite potential for charging the
“exciting inductor of the exciter, so that this exciter gen-
“erator in turn may rapidly excite the exciting inductor of
“the main generator. | N |
" The auxiliary priming generator has means for con-
‘necting the conductive convevor member thereof to a ref-
_erence potential at a given point in the movement of the
- conductive conveyor member with respect to the conduc- |
tive inductor member and has means for connecting this 25
conductive conveyor member to the output terminal at
“another point in the movement of this conductive con-
- veyor member with respect to the inductor member, so
“that the potential of the charge carried by the conductive
. conveyor member is increased rapidly in such movement
“and this charge at the increased potential is discharged to
the charging or exciting inductor of the exciter generator.
- The collecting ionizer of the exciter generator, and
-preferably a screen inductor in opposed relation thersto
and connected thereto, is connected to the charging or ex-
‘citing inductor of the main generator.
- The invention is particularly concerned with the fea-
ture that the exciter generator and the auxiliary priming -
generator may be so constructed and the parts thereof |
may be so disnosed as to occupy a relatively small snace, 40
~with the auxiliary generator vreferably disposed within
the hollow space of the conveyor of the exciter gen-
erator. Such disvosition of these two generators makes
- possible a compact simnle construction. short simnle con-
nections from the discharge terminal of the priming gen- 4
erator to the exciting inductor of the exciter generator
‘and advantageous disnosition of the other electrodes and
of the connections of certain of them to the reference
potential with concomitant restriction of the cost. Tn the
preferred embodiment, which also is advantageous for
the ignition of internal combustion engines. the combined
_sencrators may be disposed within a casing containing
a gas at an elevated pressure to provide a fluid dielectric
“medium within which the generators may onerate at hich
" potential and with capacitative discharge. Moraover. the
“disposition of the parts of the machine, and particularly
“the disposition of the priming senerator within the hollow
- space of the exciter generator rotor, makes possible a dis-
“position and form of the inductors of the main generator
so that the desired capacity may be secured in these in-
~ductors of the main generator without the aid of an ausx-
“iliary capacitor. Such auxiliary capacity, however, in
~_some cases may be desirable and may be used,

thereafter to be
erator. | | -
The main generator and the exciter generator may be
constructed generally in the manner disclosed in the Pat-
ent 2,781,460 to Noel Felici above referred to, and may
embody features which are disclosed in the above men-
tioned Patent 2,785,320 to Roger Morel. In each of
these disclosed constructions a conveyor of insulating
‘material is utilized which is of hollow cylindrical form
which may be referred to as “bell type” because the hol-
low cylinder provides a cylindrical wall supported at one
end by a flange or web extending between a central hub
ounted on a rotatable shaft and the wall of the hollow
cylinder, the opposite end of the hollow space being open.
In each of these constructions the bell shaped rotor or
conveyor rotates on its axis between two stators of insu-
lating material, one of which is disposed outwardly of
the outer peripheral surface of the cylindrical portion of
the bell and the other of which extends into the hollow
space within the bell at the open end thereof.
- With respect more particularly to the portion. of the
~machine of this invention which is referred to as the ex-
citer generator utilizing a conveyor of insulating mate-
rial, the stator may be comstructed to provide an annular
recess within which is disposed the cylindrical portion of
the bell shaped insulating convevor of this exciter gen-
~erator, the inductor and ionizing electrodes of this exciter
generator being disposed at the opposed annular periph-
eral surfaces of this recess exteridinig about the axis of .
rotation of the insulating conveyor. o -
This stator, in accordance with the invention, also
may provide a second annular recess about the axis of
rotation providing opposed annular peripheral surfaces,
the rotor of the auxiliary starting or priming genera-
‘tor having a cylindrical portion thereof disposed within -
this second annular recess for rotation of this rotor on:
the axis of rotation of the generator. In accordance
with the invention, this priming generator may have a
conductive inductor member having portions thereof dis-
posed adjacent the opposed annular surfaces of the sec-
ond recess and supported by the stator. A conductive
- conveyor member of this priming generator, prefera-
bly - disposed within and enrobed by the insulating ma-
terial of the rotor of the primer generator, is movable,
“upon rotation of the rotor, into and out of inductive
relation to the conductive inductor member of this primer.
In a practical machine in accordance with the disclosure
- in.the application of Felici and Point Serial No. 492 495,
filed March 7, 1953, corresponding to the French avplica-
tion No. 664,847, filed March 8, 1954, two sets of induc-
tor members, the sets being maintained by suitable means
at two different potentials, are disposed with inductors in
spaced relation about the axis of rotation, the inductor
- members at the two potentials alternating with respect to
~each other. TIn such a practical embodiment also a plu-
‘rality of conductive conveyor members, preferably in
number substantially greater than, for example, three or
- four times, the number of inductor members mav be car-
ried by the rotor of the primer in spaced. relation about
the axis of rotation for movement of these conductive
conveyor members in succession into and out of induc-
“tive relation to the inductor members of the primer in
‘succession. ' T -
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- It is a further feature of the invention that means are
provided for temporarily establishing connection of the

priming or starting generator to the exciting generator
to develop the exciting charge on the exciting inductor of

the exciter generator on starting of the generators. This

means further provides for effective disconnection of the

priming generator from the exciter generator when a po-
tential is built up by the priming generator which is ade-
quate for exciting the exciting inductor of the exciter
generator, or when the exciter generator ‘generates the

.requisite exciting potential and charse for ‘exciting the

70 - .
- Alternate stator contacts may be connected -to the refer-

-cHmain generator, the exciter generator being constructed 7 3

members of the primer,

The means above referred to for connecting the con-

~ductive conveyor members carried by the rotor of the

primer -in sequence to a reference potential and to an
cutput terminal may include contacts supported by the |
stator and contacts carried by the rotor of the primer

and movable therewith successively into engagement

with the stator contacts in the rotation of the rotor.

ence potential and to a terminal of the machine, the con-

tacts connected to a terminal of the machine preferably

being connected also to alternate conductive, inductor

[
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Within the scope of the invention, the means above
referred to for temporarily establishing connection of
the priming or starting gencrator to the exciter genera-
tor and the subsequent disconnection thereof when the
exciter generator has become primed may comprise a
mechanical device utilizing centrifugal force or other
means responsive to the speed of rotation of the rotor of
the auxiliary priming generator, or respensive to the
speed of rotation of the exciter rotor. In the preferred
embodiment these two rotors are connected together for
rotation on a common axis and, therefore, the device
referred to is responsive to their common speed. The
invention, however, is not limited to the use of such
mechanical devices and electrical devices utilizing elec-
trostatic or electromagnetic forces may be used that are
responsive to a given potential in the elecirostatic ma-
chine, for example, the difference of potential between
the exciting inductor and the exciting ionizer of the ex-
citer generator. Energization of such an electrostatic
or electromagnetic device may effect the disconnection
of the contacts when the exciter has become properly
operative to enable the priming generator to rotate with-

~ out developing and discharging charges and without

friction and wear which otherwise would occur.

In the design of any of these devices, it 1s Important
and in some cases essential, after the device has moved
the contacts out of engagement with each other, the

exciter generator then operating as a seif-exciting ma-

chine or by excitation from the main generator, that the

device should again come into action at a speed lower

than that at which it was effective to disengage the con-
tacts. This may be accomplished by designing the de-
agnetic forces
that are inversely proportional to the square of the
distance between the cooperating elements are utilized and
are only. effective if, the contacts having been separated,
the cooperating elements have moved into positions of
close attraction for each other. |

The electrostatic capacity for storing the energy sup-

plied by the main generator and for releasing it to the

output circuit, by sudden discharge through a spark plug
in the case of the ignition of an internal combustion
engine, may be obtained in different ways. An auxiliary
condenser may be utilized of which cone plate or electrode
may be provided by the housing or casing of the machine
which if need be may be connected to ground. Pref-
erably, however, having regard to the ability of the
auxiliary priming generator rapidly to build up potential
for charging the exciier generator, the inherent ca-

pacity which exists between the housing and the output |

inductors of the main generator may be utilized, these
output inductors being connected together and connected
to the rotatable member of a conventional distributor
for distributing the charges to the respective spark plugs.

Preferably for the purposes of the invention and in
general for electrostatic machines utilizing conveyois of
insulating material, the casing or housing is filled with a
compressed gas that has a high ionic mobility and little
affinity for electrons, for example, pure hydrogen or
nitrogen. The increase in the dielectric strength of the

ielectric fluid which is obtained by utilizing such a gas
improves the functioning of all parts of tne apparatus.
The allowable differences of potential between different
componenis may be greater and the precision of operation
of the distributor is 1mproved. | B

The movable parts of the generator within the hous-
ing or casing may be driven by any suitable method,
such as by an electric motor disposed within the hous-
ing, by a magnetic drive having an element within the
housing and an element exterior thereto, or by a spindle
passing through a stuffing box. The housing, of course,
also is provided with pressure confining seals at the out-
let for the high voltage terminal and for other leads if
brought to the outside of the casing.

" The means for driving the rotor of the auxiliary prim-
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ing generator, if desired, may include a speed multi<
plying device or mechanism, such as gearing, to multiply
the rotations of the rotor carrying the conductive con-
veyor members relative to the movement of the driving
means, so that these conveyor members will move with -
sieater speed into and out of inductive relation to the
inductor members of the auxiliary priming generator.,
A spring which may be coiled up upon initial rotation of

“a shaft driven by the driving motor may be utilized to
10

release its energy thereafter to drive the conveyor mem-
ber wilh a very rapid movement for a few revolutions, -
thereby rapidly to build up the requisite potential for ex-
citing the exciting inductor of the exciter generator.

The invention will be more clearly understood from
the description to follow taken in connection with the
drawings in which: - - o

Fig. 1 shows diagrammatically a main generator con-
nected to a distributor for an internal combustion engine,
this -generator being excited by an exciier generator
primed by an auxiliary generator. |

Fig. 2 is a cross section transverse to the axis of ro-
tation of an ignition unit for a four-cylinder internal
combustion engine. = | -

Fig. 3 is a longitudinal section taken on line 3—3 of
rig. 2. |

Fig. 4 Is a transverse section through the exciter and.
auxiliary priming generators taken on line 4—4 of Fig. 3.

Fig. 5 shows a modification of the device for disen-
gaging contacts carried by the rotor of the auxiliary
priming generator from fixed contacts. -

Fig. 6 shows a modified arrangement of the exciter
generator and auxiliary priming generator shown in
Fig. 1. B |

Fig. 7 shows in longitudinal section in sumplified form
a magnetic drive for the machine of the invention. |

Fig. 8 shows a speed multiplying device constructed
so as to be disposed within the casing of the machine.

Fig. 9 shows an end view of the device of Fig. 8.

Fig. 10 shows in section a portion of a machine em-
bodying the invention and utilizing both a magnetic drive
and a speed multiplying device operable to disengage con-
tacts of the auxiliary priming generator. |

In Fig. 1 the main generator is of the type utilizing a
conveyor 1 of insulating material. This conveyor in the-
embodiment shown is a cylinder supported for rotation
thereof on the axis of the cylinder in the direction of the
arrcw. For the purpose of a clearer showing, the me-
chanical supports for the bearings for the rotatable con-
veyor, as well as for the parts diagrammatically shown
in Fig. 1, are omitted. Adjacent and in spaced relation
to the outer surface of the conveyor wall 1 three excifer
inductor members 3 are supported. At the inner face of
ihe wall in opposed relation to the respective inductor
members 3 exciter ionizers S are supported in adjacent
spaced relation to this inner face of the wall. In the em-
bodiment being described these exciter ionizers 5 are
connected to ground as a reference potential. Circum-
ferentially spaced from the inductor members 3 and in-
terspersed therebetween screen inductor members 7 are
disposed adjacent and in spaced relation to the outer
face of the wall. Adjacent and in spaced relation to the
inner face of the wall and respectively in opposed rela-
tion to the screen inductor members 7 collector ionizers
9 are disposed which are connected by conductors 11 to
the respective screen inductor members 7.

In the embodiment of Fig. 1, therefore, the main gen-
erator comprises three sets of electrodes, each set com-

prising an exciter inductor member 3 and the correspond-
ing ionizer 5 and a screen inductor member 7 and the
corresponding ionizer 9 connected to the screen inductor
member. The sets are disposed in succession in the di-
rection of rotation of the conveyor wall 1 about the
axis of this conveyor in the manner shown in Fig. 1.
All of the exciter inductor members 3 are connected to-
gether by the conductor 13 and all of the screen inductor
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members 7 are connected together by the conductor 15.
In the embodiment shown in Fig. 1 each screen inductor
member Is connected to a plate of an auxiliary condenser
17 which has the other plate thereof connected to ground.

As Indicated above, these condensers serve to increase -
the capacity which is charged by the operation of the

main generator so that sufficient charge may be stored
and available to be discharged from the inductor mem-
bers 7 and the condensers 17 through the conductors 15,
19 to the rotatable element 21 of a distributor for the
internal combustion engine, this distributor having eight

fixed electrodes 23 into spark gap relation to which the

rotatable element 21 is moved in succession upon rotation

thereof. The stationary electrodes 23 may be connected

respectively to the spark plugs of an 8-cylinder internal
combustion engine. - -

The exciter generator in the embddimént of 'Fig.' 1

comprises a conveyor providing a cylindrical wall 31 sup-
ported for rotation thereof on the axis of the cylinder
in the direction of the arrow. Adjacent and in spaced
relation to the outer surface of the conveyor 31 an ex-

cited inductor member 33 is disposed. Adjacent -and

in spaced relation to the inner surface of the conveyor
wall 31 and in opposed relation to inductor me
- an exciter ionizer 35 is supported which is connected to
ground as a reference potential. In spaced relation cir-

~ cumferentially about the axis of rotation to the inductor.

~member 33, a screen inductor member 37 is disposed
adjacent and in spaced relation to the outer surface of
the conveyor wall 31. In opposed relation to the screen
mductor member adjacent and in spaced relation to the
inner surface of the conveyor wall 31 a collector ionizer

-39 is supported. The ionizer 39 is connected by the con- |

ductor 41 to the screen inductor member 37. This screen
- Inductor member 37 and the collector ionizer 39 are con-
‘nected by the conductor 43 to the exciter mductor mem-
-bers 3 of the main generator. The collector ionizer 38
also 1s connected to the exciter inductor member 45 dis-
posed adjacent and in spaced relation to the inner sur-
face of the conveyor wall 31. |

In opposed relation to the inductor member 45 adja-

cent and in spaced relation to the outer face of the wall
31 an exciter ionizer 47 is supported which is connected
to ground as a reference potential. In circumferentially

spaced relation to the inductor member 45 adjacent and

In spaced relation to the inner face of the conveyor wall
31 a screen inductor member 49 is disposed. Adjacent

and in spaced relation to the outer face of the CONveyor

wall 31 in opposed relation to the inductor member 49 a
collector ionizer 51 is disposed which is conmected by

the conductor 53 to the screen inductor member 49. The

collector ionizer 51 and the screen inductor member 4@
connected thereto are connected by the conductor 55 to
the exciter inductor member 33. | |
In Fig. 1 an auxiliary priming generator 57 is shown
merely diagrammatically, this generator having the out-
put terminal thereof connected through the conductor
33 to the conductor 55 and to the exciter inductor mem-
ber 33. The other terminal of the auxiliary priming gen-
erator 57 1s cennected to ground in this embodiment. |
- It will be understood from the description of the gen-
erators shown in Fig. i that, if the priming generator
generates a positive potential, it may serve to charge the
exciter inductor member 33 at a positive potential, there-
by to induce negative ions to flow through the ionizer 35
and be collected upon the innser surface of the conveyor
wall 31 to be conveyed thereby and collected by the col-
lector ionizer 32 and delivered to the screen inductor

1ber 33
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When the rotatable element 2_1 of the distributor is in
spark gap reiation to a fixed electrode 23, spark discharge
may take place therebetween concomitantly with dis-

Charge of charges from the condensers and the screen in-

cuctor members connected thereto. o |
- The exciter inductor member 45 of the exciter generator

218

also will-be charged with negative charges received from
the collector lonizer 39 and will induce positive charges

upon the outer face of the conveyor 31 through the ionizer
+7. These charges will be conveyed to the collector ion-
icer 53 and delivered to the screen inductor member 49
as well as 1o the exciter inductor member 33. The exciter
gencrator utilizing the conveyor 31, therefore, when its
inductor member 33 has been primed, is capable of gen-
crating the exciting charges for the main generator, as
it a exciting the exciter inductor member 45 so
this exciter inductor member and the exciter ionizer
=7, together with the collector ionizer 51 and the screen
inducior member 49, serve to generate the positive charges
ior continuously charging the exciter inductor member 23,
The two portions of the exciter genmerator thus are mu-
tually exciting. S - |
it will be noted that the exciter generator conveyor 31
carries the positive and negative charges on opposite faces
cf the wall thereof in accordance with the U. S. applica-
tion of Marcel Point, Serial No. 492,493, filed March 7,

o
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1955, now Patent 2,754,433, July 10, 1956, corresponding

to the Irench application Serial Mo. 664,843, filed March

6, 1954. Within the scope of the invention, however, the

‘exciter generator may be of the type disclosed in the appli-
- catien of Roger Morel, Serial No. 465,395, filed October

26, 1954, above menticned, in which two sections of the

~generater are mutuaily exciting, the charges generated in =

one section being positive and in the other section nega-
tive, both these sections operating at the same face of the
conveyer of insulating material. L

in the manner hereinafter described, the auxiliary prim-
Ing generator may be disconnected frem the exciter gen-
erator wien the potential of the charges generated by the

exciter generator and delivered to the exciter inductor .

- members 33 has increased sufficiently to maintain the ex-
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member 37 as well as to the exciter inductors 3 of the -

main generator which thereby become charged with nega-

‘tive charges. - Positive ions thereby are induced upon the

inner surface of the main conveyor 1 which in the rotation
of this conveyor are collected from the inmer surface by
the collecior iomizers 9 and delivered to the screen in-

70

auctor member 7 and to the plates of the condensers 17. 75

- of the generator 59 positive charges

citation of the main generator, as well as of the exciter
inductor member 45, so as to continue the operation above
described. - N B -
~ia Fig. 6 is shown a modification of the arrangement of
the auxillary priming generator in connection with the

exciter generator. In Fig, 6 the same reference numerals
- as those used in Fig. 1 are intended to indicate the same

paris. in order, however, to secure initial priming of the
exciter generator, in the modification of Fig. 6 an auxiliary
priming generator 59 orovides a terminal 6§ at positive
potential and a terminal 61 at negative potential. If de-
sired, a neutral terminal 63 of the priming generator 52
may be connected to ground. The negative terminal 61
in this modification is connected to an exciter inductor
member 65 disposed adjacent and in spaced relation to
the inner surface of the conveyor wall and the positive
terminal 6% is connected to an exciter ionizer 67 dispcsed
in cpposed relation to inductor member 65 adjacent and
1 spaced relation to the outer surface of the conveyor
wall, Initially, when the exciter generator utilizing the
convevor 31 of insulating material 1s without charge, for
example, after standing idle for a long periced, by operation
may be induced upon
the outer surface of the conveyor wall 31 through the
ionizers 67 and conveyed to and collected by the ionizer
1 and delivered to the exciter inductor 33 which then
serves to induce negative charges on the inner surface of

the conveyvor wall 3% through the exciter ionizer 35, as

described in connecticn with Fig. 1. The negative charge
thus- generated by the exciter inductor member 33 and
the ionizer 35 are collected at the ionizer 39 and deliv-
ered to the exciter inductor 45 in the same manner as i
Fig. 1. When the potential of the exciter inductor mem-
ber 33 has been built up sufficiently so that charges are
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delivered to the exciter ionizer 45 at sufficient potential,
the positive charges induced by the outer surface of the
conveyer wall 31 through the ionizer 47 will become de-
veloped at a potential sufficient to maintain the inductor
member 33 at the required potential for charging the ex-
citer inductor members 3 of the main generator as well
as the exciter inductor member 45 of the exciter generator.
In the manner to be described hereinafter the auxiliary

priming generator 59 then may be disconnected from the
exciter inductor member 65 and the exciter ionizer 87.

Figs. 2 and 3 show the mechanical form and arrange-
ment of a main generator having a conveyor of insulat-
ing material excited by an exciter generator having a
conveyor of insulating material, this exciter generator be-
ing primed by an auxiliary priming generator having a
rotor of insulating material which carries conduclive con-
veyor members. Figs. 2 and 3 also show the compact ar-
rangement of these three generators, as well as the device
for putting the auxiliary priming generator out of opera-
tion and for again bringing it into cperation, as abova
referred to.

Within a casing 70 which is cylindrical in this embodi-
ment and is capable of confining therein a gas under sub-
stantial pressure is fitted a stator 71 of insulating material
supporting exciter inductor members 73 and exciter ion-
izers 75 disposed at opposite peripheral faces of an an-
nular recess 77 formed in the stator 71 coaxially with
the axis of the casing, the inductor members 73 being
adjacent and in spaced relation to the outer peripheral
surface of a cylindrical conveyor wall 79 of insulating
material disposed in the recess 77. The ionizers 75 are
disposed adjacent and in spaced relation to the inner
peripheral surface of the conveyor wall and are electri-
cally connected by conductors 81 to the casing 70 which
may be of a conductive material, such as a metal, provid-
ing a body at a reference potential.
the exciter inductor members 73 ions may be induced
through the ionizers 75 upon the inner cylindrical sur-
face of the conveyor 79. |

Adjacent and in spaced relation to the outer surface of

the conveyor 79 at positions 90° from the inductor mem-

bers 73 screen inductor members 83 are supported by the
stator 71. Adjacent and in spaced relation to the inner
surface of the conveyor 79 collector ionizers 85 are sup-
ported by the stator 71 in opposed relation to the inductor
members 83 and are connected by the conductor 86 to
the respective screen inductor members 83. The two
screen inductor members may be electrically connected
together as are the screen inductor members 7 in Fig. 1.

The casing 70 i1s provided with a hub portion 87 adja-
cent the lower end thereof in Fig. 3 which supports a ball
bearing 89. The hub portion 87 also carries a housing
91 extending therefrom along the vertical axis of the
cylindrical casing 70, this housing carrying an outer ball
bearing 93 and also providing within the housing a seal
about the extension 94 of a shaft 95 rotatable on the axis
of the casing. = On shaft 95 is fitted a hub 97, the cylin-
drical conveyor wall 79 being connected to the hub 97
by a web portion 98. It will be understood, upon rota-
tion of the shaft 95 in the direction cf the arrow, Fig. 2,
in the bearings 89 and 93, that the cylindrical wall 79 of
the conveyor disposed within the annular recess 77 is
rotated on the vertical axis of the casing between the
- inductor members 73 and their ionizers 75 and between

the inductor members 83 and the ionizers 85. Charges
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for movement into and out of positions registering with
respective fixed electrodes 109 disposed about the axis of
rotation as are the electrodes 23 in Fig. 1 and supported
by a cover 110 of insulating material. The upstanding
end portion 107 passes in succession at spark gap distance
from the electrodes 109 and charges stored on the screen
inductor members 83 are delivered through the conductor
99 and through the contact pin 101 and the arm 103 to

the electrodes 109 in succession for delivery to the respec-
10

tive spark plugs. |

Carried on the shaft 95 adjacent the insulating disc 105
is a conventional automatic advance mechanism 111 for
moving the disc and the arm and its end portion 107
angularly with respect to the shaft 95, for example, upon
mncrease of the speed of the internal combustion engine,
so that the sparks will be produced at the respective spark
plugs in properly timed relation to the rotation of the
engine. The cover 110 serves also to close the end of
the cylindrical casing 70 and is held pressure tight against
a gasket 112 bearing on the end of the casing wall 70 by
a ring 113 threaded on the end of the casing wall.

In order to produce the exciting charge on the exciter
inductor members 73 the exciter generator is constructed
with a stator 115 of insulating material, Figs. 3 and 4,
fitted in the casing 70 and fitted to the stator 71 of the
main generator, so that these stators are rigidly held
with respect to each other and with respect to the axis
of the shaft 95. Also fitted to the stator 115 is a cylin-
drical stator portion 117 of insulating material which
forms with the stator 115 an annular recess extending
about the axis of rotation of the shaft 95. Within this
recess the cylindrical portion 119 of a conveyor of insulat-
ing material of the exciter generator is supported by a
web portion 121 carried on the shaft 95 for rotation with
this shaft. Adjacent and in spaced relation to the inner
surface of the conveyor wall 119 an exciter inductor mem-
ber 123 of the exciter generator is supported by the stator
117. Adjacent and in spaced relation to the outer sur-
face of the wall 119 of the conveyor and in opposed rela-
tion to inductor members 123 exciter ionizer 125 is sup-
ported by the stator 115. This ionizer 125 is electrically
connected by the conductor 127 to the conductive casing
70 as a body at a reference potential. Upon excitation
of the inductor member 123 charges may be induced
upon the outer surface of the conveyor wall 119 to be
conveyed thereon, upon rotation of the shaft 95 in the
direction of the arrow, Fig. 4, to and to be collected by 2
collector ionizer 129 supported by the stator 115, this
ionizer being connected by the conductor 131, Fig. 3, to
the screen inductor member 133 supported by the stator
117 in opposed relation to the ionizer 129 adjacent and
in spaced relation to the inner face of the cylindrical
insulating conveyor wall 119. Charges collected by the
collector ionizer 129 are delivered to the screen inductor
member 133 and to the exciter ionizer 73 of the main

~ generator through a conductor 135.
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1induced upon the inner surface of the conveyor 79 -

through the 1onizers 75 are conveyed on its ihner surface
10 the 1onizers 85 and are collected from the inner surface
by the iomizers 85 and delivered to the screen inductor
members 83. These charges also are delivered through
a conductor 99 connecting the screen inductor members
1o a contact pin 101 bearing on a radial conductive arm
103 carried by an insulating disc 105 supported on the
upper end of the shaft 95 by rotation therewith. The arm
103 has an upstanding end portion 107 disposed thereon

70

79

As shown in Fig. 4 a second exciter inductor member
123 1s supported by the stator 117 at the oprosite end of
a diameter from exciter inductor member 322 and in
oprcsed relation to a second exciter ionizer 126 suw-
ported by the stator 115. A second collector ionizer 138
supported by stator 115 at the opposite enad of the di-
ameter from the ionizer 129 is disposed in opnosed rela-
tion to a second screen inductor member 134 electrically
connected thercto. The two screen inductors 133, 134
may be electrically connected to the respective exciter in-
ductor members 73 of Fig. 2 in the manner shown at the
right of Fig. 3, or the screen inductor members 133, 134
may be electrically connected together and connected to
the exciter inductor members 73 electrically connected
together. When the exciter inductor members 123, 124
are sufficiently charged the exciter generator comprising
the conveyor 119 and the inductor members 123, 124
and the screen inductor members 133, 134, together with
the respective ionizers 125, 126 and 129, 130, will be
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capable of delivering -to the exciter inductor members
73 of the main generator charges in sufficient amount

and at such potential that the excitation of the main gen-

erator will be effected and the generation by the main
generator of charges for delivery to the electrodes 169
of the distributor will be secured. -

The exciter inductor member 124, however, may be
charged at a different potential with respect to the ex-
citer inductor member 123, or at the opposite polarity.
By connecting the screen inductor 133 and the collector
ionizer 329 connected thereto to the second exciter in-

ductor member 124 and further connecting the screen in-

ductor member 134 and the collector ionizer 1390 con-
nected thereto to the exciter inductor member 123, the

exciter generator may be operated as a self exciting gen-

~erator, as disclosed in the application Serial No. 465,395,
filed October 28, 1954, above referred to, when initial ex-
citation of the exciter inductor member 123 is effected.
If desired, however, the two .exciter inductor- members

123 and 124 may be supported by the, stators at opposite
surfaces of the conveyor wall 119, as in Fig. 1, the respec-

tive .ionizers 125, 126 being correspondmﬂly disposed at
opposite surfacps of this conveyor wall, in order to utilize
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163, each of which is provided with a transverse portion

165 connecting to a contact lug 167 supported in the web
portion 161 of the rotor, the lug 167 being exposed at the
lower face of the web so as to rotate successively into
contact with the reference potential contacts 155 and
with the contacts 151, 153 respectively connected to the
conductive inductor members 145, 149. A large num-
ber of relatively narrow conductive conveyor members
163 1s carried by the rotor wall 162 disposed in circum-

ferentially spaced relation about the axis of rotation as

siown 1n fig. 4, so that, upon rotation of the rotor, a

large number of mductwe cycles are efiected with respect
T'ne msulating material of

to each inductor member.
the rotor not only insulates the conveyor members from

each other but reduces the risk of discharge between the

- conveyors and the parts at difierent potentials, such as
“the inductors, adjacent which these conveyors move, while

20

both faces of.the conveyor wall for carrying the charges

and to secure mutual excitation in the manner descnbed
In connection with Fig. 1.

In order to produce the initial excitation of the exciter

inductor member 123 of the exciter generator an auxiliary

priming geaerator is provided constructed in accordance
with the invention with a third stator 141 rigidly sup-

~ ported within the stator portion 117 and provided with

an annuiar recess 143 between two walls of the stator
141 extending about the axis of the shaft 95. As shown
in Figs. 3 and 4, in the embodiment being described
- conductive inductor members 145 which are of U section
in the radial plane through the axis of rotation and are
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of arcuate form about this axis are disposed in and with

“the legs of the U extending along the respective surfaces
of the annular recess 143. In the embodiment of Fig. 4
three conductive inductor members 145 are disposed in
symmetrically spaced relation about the axis of rotation

of the shaft 95.
‘may be connected together in parallel and connected by

~ the conductive lug 147 to the inductor member 123 by

engagement of the lug 147 with a button 148 carried by
the inductor member 123 and extendmg through the wali

of the supporting stator 117. For simplicity only one

such connection ‘is shown in Fig. 3 such as may serve
when the two sections of the exciter generator are mutu-
~ ally exciting as above referred to.

Intermediate between the conductive mductor mem-

' bers 145 in symmetrically spaced relation about the axis

of the shaft 95, Fig. 4, inductor members 149 are dis-

. posed which also are of U section in the radial plare

and have their arcuate portions extending along the an-
nular surfaces of the recess 143.

The inductor members 145 and 149 respeciively are

Thnese conductive inductor members

40

o0

55

provided with contact elements 151 and 153 extending |

generally radially inwardly therefrom and electrically con-
nected to the respective inductor members. In the spaces
between the contacts 151 and 153 contacts 155 are dis-
posed each connected to a ring 157 by a conductive pin
i59. Only one such pin is shown at the right in Fig. 3
connected to the contact 155 supported on the inner wall
of the stator 141 in insulated relation to the inductor
members 145, 149. The ring 157 may be connected to
ground or ic a body at a selected reference potential.
supported on the shaft 95 for rotation therewith a
rotor 63 of insulating material has its cylindrical por-
tion 162 disposed within the annular recess 143 so that
its inaer and outer surfaces rotate between the legs of
the U shaped inductor members 143, 149 that respectively
are adjacent the walls of the recess 143. Embedded in
the cylindrical wall 162 and extending therealong parailel
to the axis of rotation are conductive conveyor members

60
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providing for the requisite inductive relation of the con-
veyer membpers 163 to the inductor members 145, 149,
Other advantages disclosed in the asplication Serial No.
492,493, filed March 7, 1955, corresponding to the French
apphca,tlon No. 664,847, filed March 8, 1954, above

mentioned, may be secured by this form of auxiliary prnn—

Ing generafor. | .
A ‘charge received by a conductive conveyer member

183 through a contact 155 from ring 157 under the infln-

ence of an inductor 145, 149 is conve ved by the con-
veycr member rotating in the direction of the arrow, Fig.

4, after breaking engagement with the contact 155 to

the position where the lug 367 engages a contact 151, };53
connected to the next inductor member tor delivering the
charcres to this next inductor member at increased poten-
tial 1 the manner disclosed in the application Serial No.
492,495, filed March 7, 1955, above mentioned, corre-
sponding to the | rench application No. 664,847, filed

March 8, 1954. The charge also is delivered to the m-
'ductcr member 123 of the exciter generator when the con-

veyor members 163 move into inductive relation to the

inductor members 145 and are connected thereto, these.

‘inductor members 145 bemcr connected to the exciter In-
“ductor member 123,

build up its potential and continue to generate potential

‘The exciter generator thus may

for excitation of the main generator as long as the exciter
inductor members 123 remain charged. Such charging
of the inductor members 123 will continue as long as the

rotor 161 of the auxiliary prlmmg generaior is disposed
in the position shown in Fig. 3 in which the lugs 167 con-

nected to the conveyors 163 make contact in succession
with the contacts 155 and then Wlth the contacts 151,

153, as the case may be.
If 1t is assumed for purposes of EKPL::,I]&LIGH that an-iin-

ducter member 145 has a charge at a nosifive pment:nal |

delivered thereto by the conveyor members 163 and is

charged at this positive potential, the conveyors will ac-
quire a negative charge when connected to the next con-
tact 133 while stiil in inductive rzlation to the inductor

member 14§ but disconnected therefr om by movement out
of engagement with its contact 151.

will be delivered to the next mdwtor member 149 and the

' conveyor member 163 moving in inductive relation io the
inductor member 149, after breaking connection with its

confact 183, will acquire d positive charge upon connec-

tion to the next contact 155 while still in inductive relation

to the inductor member 14%. The two sets of inductor

i

polar1t1es The inductoer members 149 negatively charged

thus serve to maintain the positive polarity of the induc-
tor members: 145,

If desired, however, the negatively
charged inductor member 149 of- the auxiliary priming
generator may be connebtad to an additicnal exciter in-
ductor membhr in the exciter generator, not shown in

Figs. 3 and 4, corresponding to the exciter member 65
of Fig. 6 and cooperating with an additional exciting joniz-

ing element initially to produce the charges of positive

This negative charge

embers 145 and 149 thereby may operate ot opposite
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' potential on the exc1ter generator comreyer as desertbed in
connection with Fig. 6

When the excuatten of this exciter generator is estab-
lished and, if this generator 1S arranged for mutual excita-
tion of the two portions thereof as ‘above referred to, it
becomes possible to disconnect the auxiliary priming gen-
erator and to move the contacts thereof which are ro-
tatable with the fotor out of contact with the fixed con-
tacts, thereby to avoid frictional wear as well as to avoid
erosion due to sparking which may occur between these
contacts upon approach and separation thereof in the rela-
tive movement thereof upon rotation of the rotor. To

this end, the rotor 161 of the priming generator in the-

embodtment of Figs. 3 and 4 is supported for movement
along the shaft against the bias of sprmg 171 which 1s
disposed between the web 161 of the priming generator
rotor and the web 121 of the conveyor 119. The sprmg
171 biases the rotor 161 downwardly in Fig. 3 into posi-
tion such that the lugs 167 may engage the contacts 151,
153, 155 and so that the hub 173 of the rotor bears against
a conical member 175 which also is slidable on the shaft
95 with the rotor 161. - Provision.may be made to limit
the movement of the retor and of the conical member 173
- downwardly in Fig. 3 so that the contact of the lugs 167

may be secured without interference. Wlﬂ‘l the movement

of these lugs by the stationary contacts 151, 153, 155.

In order to secure separation-of the lugs 167 from the

contacts when the -exciter generator has built up its ex-

citation and has attained a speed sufficient to maintain its-
30

own excitation and that of the main generator in the
manner described in. connection with Fig. 1 for the ex-
citer conveyor 31, a flange 177 is secured upon the shaft
95 adjacent a shoulder 179 of this shaft to prevent move-
ment of the flange 177 downwardly in Fig. 3. Two pins

181 parallel to the axis of the shaft are fixed on the flange
177 and support weights-183 that are pivotally movable
on the pins 181 ocutwardly with respect to the axis of the

shaft under the action- of the eentnfugal force, the effec-

tive mass-of the weights being dlsposed in c1r_cumferen-

tially offset relation to the pivotal pins 181. |
-In the outward movement of these we1ghts under the

action of ceutnfugal force conical surfaces 185 thereon

engage the inner conical surface of the conical member
175 and by camming action -the: conical member 175 is
moved -upwardly ‘along the shaft 95, thereby moving .the
rotor 161 upwardly and moving the lugs 167 out of posi-
tion to engage the contacts 151; 153, 155. . As long as a

given speed of rotation of the shaft is maintained, the
lugs 167 will continue to be separated from the position
where they may make contact with- the fixed contacts.

Upon reduction of the speed of:the shaft 95, the spring

171 tending to move the rotor 161 and the conical mem-

ber 175 downwardly is effective to move the weights 183

mwardly toward the axis by a reverse camming action of
the inner surface of the conical member 175. If desired,
additional springs or other bias means may be utilized to
produce the return movement of the weights 183 so that
the lugs 167 may return to the plane transverse to the axis
in which they may make contact with fixed contacts 131,
153, 155. The auxiliary priming generator then again
will become capable of initiating the priming charge for
the exciter inductor member 123 for effecting the build-up
of excitation of the exciter. generator and thereafter the
gxcitation of the mam generator in the manner which has
been described. : |

- It will be recogmzed that the electrostatlc 1achine dis-
closed in connection with Figs. 2, 3 and 4 comprises not
only the main generator driven by the same shaft as the
exciter generator and its auxiliary priming generator but
that the exciter generater is arranged with respect to the
- main ﬂenerator so that the connections therebetween are
simple ‘and short. Moreover, the space within the cylin-
drical ‘conveyor 'of the exciter generater and particularly
within the inner stator wall thereof is utilized for disposi-
tion of the structure’ of 'the auxiliary priming generator.
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~ ment with the fixed contacts.

14

It will be understood further that this priming generator
which utilizes a rotor of insulating material 1n which
preferably a large number ci conductive conveyor mexsi-
bers are embedded so that a large number of cycles of
charge and discharge of these conductive conveyor iem-
bers is effected in each revolution of the shait, also uti-
lizes a stator providing a recess in which the rotor carry-
ing the conveyor members rotates.

The arrangement shown oi the auxiliary priming gen-
erator with respect to the exciter generator also provides
for the disposition of the fixed contacts inwardly with
respect to the rotors and supported on the inner wall of
the stator of the auxiliary generator. Morgover, the
automatic device described for moving the rotor out of
position in which the lugs 167 are engaged with the fixed
contacis is disposed within the stator of the auxiliary
priming generator. Although the stators 113, 117, 141
are shown as separate parts, within the scope of the inven-
tion, these stators may be made of a single piece or of
such number of pieces as conveniently to provide a rigid
stator in which are formed at least two annular recesses
co-axial with the axis of rotation of the shaft. In the
outer recess the insulating conveyor of the exciter gen-

~ erator 1Is dispesed and in the inner recess the rotor of the
25

auxmary priming generator for priming the exciting gen-
erator is disposed.

Within the scope of the invention other means may be
utilized for effecting movement of the rotor 161 along
the shaft to move the contact lugs 167 out of position for

“engagement with the fixed contacts 151, 153, 135 for the

purpose of reducing wear and erosion as above mentioned.
In Fig. 5 the corresponding parts have like refererice
numerals as in Fig. 3, Fig. 5 being a vertical section cor-
raspondlng to that of Fig. 3. In Fig. 5, however, instead
of a mechanical device operated by centrifugal force for
effecting movement of the rotor 161 againsi the bias of
the spring 171 to carry the centacts 167 upwardly away
from the plane of the contacts 153, 153, 1585, a solenoid
coil 191 is supported within the inner wall of the stator
141 and in such position with respect to an armature 193
fixed. upon the extended hub 195 of the rotor . 16% that,
upon energization of the coil 191, the armature 193 and
the hub 195 wiil be drawn upwardly in r‘lg 5, thereby
to move the rotor 161 upwardly againsi spring 17i and
to move the lugs 167 upwardly from the plane of engage-
The solenoid coil 191 may
be energized by any suitable means, for example, a hand

~ switch, upon the attainment of a desired speed for efiec-

tive excitation of the main generator or upon satisfactcry
ignition and running of the internal combusiion engine.
Within the scope of the invention such energizatien of
the solenocid 19% may be effected automaticeliy, for ex-
ample, upon the attainment of a given potiential by the
exciter generator. The operation of the machine shown
in Fig. 5 otherwise will be the same as in Fig. 3.

It will be understood that within the casing 7% a di-
electric fluid medinm, preferably a gas under pressure,
may be confined, for example, pure hydrogen or ntiro-
gen having little affinity for electrons. This gas may be
introduced through the valve 200 carried by the insulat-

ing cover 118. The valve 200 may be of conventicnal
design for connection to a pump or cther device for
pumping the gas into the casing 76 and sealing oif con-
nection when sufficient pressure is secured.

The extension shaft 24 of the composite generator of
Figs. 2, 3 and 4 may be connected by any suitable trans-
mission means to the internal combustion engine te drive
the generator in properly timed relation te the internal
combustion engine. When utilized for elecirostatic gen-

eration for other purposes the shaft 94 may be driven by
a suitable motor.

Fig. 7 shows a simple form of a magnetic drive which
may be disposed within the portlons 87, 91 of the casing
of Fig. 3, suitably modified, for effecting rotation of the
shaft 95 upon rotation of the_ shaft 94. The casing 87

in Fig. 7 provides a cylindrical wall on which 1s thread-
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ed a ring nut 2085 for retaining a closing member 207
having an annular flange 209 pressing a gasket 210 against
the end of the wall of casing 87 in pressure tight relation,
thereby to confine the fluid under pressure ‘within the
casing 87 as within the casing 76, 87 of Fig. 3.

The closing member 297 provides a continuous wall
without stuffi

the closing member 207 is formed with relatively thick
flat walls 211, 212 extending transverse to the axis and

connected by a thin wall 213 of non-magnetic material

ng box or other seal such as that used in
the embodiment of Fig. 3. In the embodiment of Fig. 7

10

as a body of revolution providing surfaces of revolution
extending about the common axis of rotation of the shaft .

94, 95. In the embodiment of Fig. 7 the wall 213 is of

cylindrical form but this wall may be of other forms
which provide the solid of revolution and surfaces of revo-
lution extending about the common axis.

Secured to the shaft 95 which is supported in bearing

8% mounted in a transverse member 215 similarly to Fig.

3 is a cylindrical cup-shaped member 217 at the inner

periphery of which are mounted driven magnetic elements

peripheral surfaces of
revolution adjacent the surface of the wall 213 that is

219 providing inwardly disposed

disposed outwardly of this wall with respect to the com-
mon axis. Mounted on the shaft 94 are driving magnetic

20

25

- elements 221 providing outwardly disposed peripheral

surfaces of revolution adjacent the surface of revolution
of the wall 213 that is disposed inwardly of the wall
213 toward the common axis. The spaces between the

magnetic elements 219 and the adjacent outer surface

of the wall 213 and between the magnetic elements 221

and the inner surface of the wall 213 are restricted to

provide a restricted magnetic gap between the magnetic

clements 219 and the magnetic elements 221. ‘Because

of the restricted thickness of the wall 213, this magnetic
gap is restricted sufficiently to make effective the mag-

30

netic pull of the driving magnetic elements 221 upon the

driven magnetic elements 219 upon rotation of the shaft
94 so as to effect rotation of the shaft 95 together with
the shaft 94, - - SR |
Having regard to the form of the wall 213 as a solid
of revolution, the thickness of this wall may be restricted
to provide the restricted magnetic gap while at the same

time providing sufficient thickness of the wall 213 to

‘resist rupture under the pressure of the fluid within . the
casing 87. | L I o

In Figs. 8 and 9 is shown diagrammatically a speed
multiplying device which may be mounted within the

- casing 87 f{or effecting rotation of the shaft 5 at a sub-

stantially higher speed than the rotation of the shaft 94.

~In Fig. 8 a portion of the casing 87 is represented in

which walls 225 transverse to the common axis of the
shaft 94, 95 are supported, these walls being secured
‘together by bolts 227 and spaced apart by spacers 229.
The shaft 94 extends through bearing 231 and is sup-
ported at its end in bearing 233, these bearings being
respectively supported by two adjacent walls 2285.

The shaft 94 has secured thereto the driving gear 235

of a gear set which tncludes a driven gear or pinion 237
which is secured to a short shaft 239 which is supported

in bearings 241 and 243 respectively mounted on the
two adjacent walls 225 which carry the bearings of the

shaft 95. |

16
this pinion in a greatly increased ratio of speed because
of the ratio of the diameters and number of teeth of

these two gears. Similarly the ratios of the other gear
sets 243, 247 and 253, 255 are such as greatly to multiply

- the rotations of the driven gears or pinions and thereby

greatly to multiply the overall ratio of rotation of the
shaft 95 with respect to the shaft 94. B

It will be noted from Fig. 9 that the gear sets are dis-
posed generally about the common axis of the shafts 95
and 94, so that the whole gear train may be mounted
within the inner circumference of the casing 87. Devend-
ing upon the particular conditions of operation of the
machine the casing may be made larger than as shown
in Fig. 3 and similarly to the casing 87 of Fig. 7.

In Fig. 10 is shown a portion of a practical embodi-
ment of the electrostatic machine which includes a mag-
netic drive and a speed multiplying device. The arrange--
ment of Fig. 10 is somewhat different from those of

- Fig. 7 and of Figs. 8 and 9. In Fig. 10 the shaft 94

carries a cup-shaped member 261 providing a cylindrical
wall 262. Ubpon the inner surface of the cylindrical wall

262 are supported driving magnetic elements 263 for

rotaticn of these driving magnetic elements upon rota-
tion of the shaft 94, the cup 261 being secured in a
shouldered portion of the shaft 94, the end 265 of this-

“shaft being riveted over the transverse web portion of
‘the cup 261. .

The casing 70 of Fig. 3 is modified in Fig. 10 to pro-

- vide both for a magnetic drive and for a speed multiply-

ing device. This casing 70, has a downwardly extending
portion 267 which provides a wall 266 which broadly is
a solid of revolution providing inner and outer surfaces
of revolution. In the specific embodiment of Fig. 10

‘the wall 266 is a cylinder providing inner and outer

cylindrical surfaces. - The driving magnetic elements 263

provide ‘inner cylindrical surfaces disposed in closely ad-

jacent relation to the outer cylindrical surface of the

- wall 266. The downwardly extending portion 267 of
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the casing 70 is closed at its lower end by a transverse
wall 268 to confine the fluid under pressure within the
casing 70 without recourse to a stuffing box or other
seal. The fransverse wall 268 also serves to support a
stud ‘269 . which is riveted or welded to the transverse
wall 268. - This stud 269 carries a bearing 270 on which
the inner bore of a hub 271 of a carrier. 273 bears to
provide for rotation of the carrier 273 relative to the stud
269 and bearing 270. - - . . o

~ To the flange portion 275- of -carxl‘ier--273"a;re secured

~ driven magnetic elements 277. These driven magnetic ele-

ments also provide outwardly disposed surfaces of revolu-
tion adjacent the-inner surface of revolution of the wall

266. As in the embodiment of Fig. 7 the wall 266 is of

restricted thickness and the spaces between the magnetic

- elements and the respective surfaces of revolution of the

~ wall 266 are restricted to secure the restricted magnetic

gap between the magnetic elements 263 and 277 so as

- to provide for the magnetic pull of the elements 263 upon

The short shaft 239, however, extends through the '

middle wall 225 and has secured to its projecting end

the driving gear 245 of the gear set which includes the
driven pinion 247 meshing with the gear 245. The pinion

247 1s supported for rotation on a stud 249 fixed in a

boss 251 carried on the upper wall 225 in Fig. 8. Secured
to the pinion 247 for rotation therewith is the driving
gear 253 of a third set of gears which includes the pinion
2335 secured upon the shaft 25 the end of which is mount-

ed for rotaticn in the bearing 257 carried by the upper

transverse wall 225,

It will be understod”tha't upon rotation of the shaft -
the large gear 235 meshing with the pinjon 237 drives
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the elements 277 upon rotation of the shaft 94, thereby to
rotate the carrier 273. It will be noted in the embodiment
of Fig. 10 that the downwardly extending portion 267
of the casing 70 is disposed so that the internal pressure of
the fluid acts outwardly upon the wall 266, whereas in
Fig. 7 this pressure acts upon the wall 213 inwardly toward
the axis, Nevertheless, the thickness of the wall 266,
having regard to the non-magnetic material from which
the casing is made, is such as to resist the pressure within -
the casing while restricting the magnetic gap as above de-

scribed. | -

To the carrier 273 is riveted a pin 279 upon which is '
rotatably supported a' planet gear 281 for rotation with
the carrier 273 about the common axis of the shaft 94 and

- the stud 269, the shaft 94 and the stud 269 being disposed

on the axis of rotation of a stem 283 of the carrier which
projects co-axially with shaft-94. upwardly to-a suitable
bearing, not shown in Fig. 10. |

 The teeth of the planet gear 281 engage the teeth of the
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fixed ring gear 284 supported in a shouldered portion of
the casing 70. The planet gear 281 also meshes with the
sun gear 285 cut on the end c¢f a sleeve shaft 287 provided
with a bearing 289 at its lower end which is secured in
the sleeve and bears on the outer surface of the stem 283
with respect to which the sleeve 287 is rotatable. This
sleeve at its upper end is supported in suitable bearings
not shown in Fig. 10 and carries a bushing 291 which is
slidable parallel to the axis of rotation along the sleeve
287, a ball key 293 being disposed in a socket in the sleeve
287 and engaging an internal slot 294 in the bushing 291.
The bushing 291 has secured thereto the hub 173 of the
rotor 161 of the priming generator similar to that shown
in Fig. 3, the spring 171 being provided for biasing the
hub 173 and the sleeve 291 downwardly in Fig. 10.

Upward movement of the bushing 291 along the sleeve
287 is accomplished by centrifugal action of the balls
296 engaging the inner conical surface of member 297
which extends about bushing 291 and 1s slidable along
this bushing, being held against rotation relative to the
bushing by the ball key 298 disposed in a socket in the
bushing and engaging an inner keyway 299 of the member
297. The balls 296 are retained by the cup-shaped an-
nular member 301 secured upon the outer surface of the
sleeve 287 for rotation with this sleeve. It will be under-
stood by virtue of the ball keys 293, 298 that the member
297 also rotates with the bushing 291 and with the sleeve
287. The member 297 is provided with inwardly project-
ing wings 303 between and engaging the balls 296 so that
under centrifugal action the balls are retained against
relative peripheral movement about the axis of shaft 94
and move outwardly with respect to this axis and cam the
member 297 along the axis against the bias of the spring
171 to move the rotor 161 in the manner and for the
purpose described in connection with Fig. 3.

Other modifications may be made within the scope of
the invention while securing the constructive features and
arrangements of the generators which have been described
and the effective disconnection and connection of the prim-
ing generator upon attaining of the requisite excitation of
the exciter generator. All such variations are intended
to be within the scope of the appended claims.

We claim:

1. An electrostatic generator comprising a conveyor
providing a wall of insulating material extending about
a hollcw space and about an axis of rotation, means for
supporting said conveyor for rotation on said axis, means
disposed adjacent said conveyor for developing an electric
field transversely of the wall of said holiow conveyor, a
conductive inductor member supported within said hollow
conveyor, a coenductive conveyor member disposed within
sald hollow conveyor and supported for rotation thereof
about said axis of rotation into and out of inductive rela-
tion to said conductive inductor member, means for estab-
lishing connection of said conductive conveyor member to
a reference potential at a predetermined point in the
rotation of said conductive conveyor member on said axis
relative to said conductive inductor member, and means
for establishing connection of said conductive conveyor
member to said means for producing said electric field at

another predetermined point in said rotation of said
conveyor member on said axis relative to said conduc-
tive conveyor member,

2. An electrostatic generator comprising a conveyor
providing a wall of insulating material extending about
a hollow space and co-axial with an axis of rotation,
means for supporting said conveyor for rotation on said
axis and with the hollow space within said conveyor open
at an end thereof, a stator.of insulating material having
a portion extending at said end within said hollow space
of said conveyor and supporting an element which when
charged is capable of and disposed for developing an elec-
tric field transversely of said wall of said conveyor, a
plurality of conductive inductor members supported by
said stator inwardly toward said axis with respect to-said
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lc-on'veyor wall and in spaced relation to each other about

said axis of rotation, a rotor disposed inwardly toward
said axis with respect to sai:i conveyor wall and support-
ed for rotation thereof on said axis of rotation, a plu-
rality of conductive conveyor members suppoited by said
rotor in spaced relation to each other about said axis oi
rotation for rotation thereof in sticcession into and out
of inductive relation to said conductive inductor mem-
bers in succession, means supported by said stator for es-
tablishing at a predetermined position of the respective
conductive conveyors in relation to respective conductive
inductor members connection of said conductive convey-
or members in succession to a reference potential for
charging said conveyor members, and means supported
by said stator for establishing at another predetermined
position of the respective conductive conveyor members
in relation to respective conductive inductor members
connection of said conductive conveyor members in stc-
cession to said element capable of developing an electric
field transversely of said wall of said conveyor for pro-
ducing said electric field.

3. An electrostatic generator as defined in claim 2 1n
which said means for establishing said connection of
said conductive conveyor members to said reference po-
tential and said means for establishing connection of said
conductive conveyor members to said element for pro-
ducing said electric field comprise fixed contacts carried
by said stator and connected respectively to said refer-
ence potential and to said element, and movable contacts
carried by said rotor and connectsd to the respective
conveyor members and rotatable into contact with said
fixed contacts upon rotation of said rotor, said rotor
being suvported for predetermined movement thereof
with respect to said stator for effecting movement of said
movable contacts out of and into engagement with said
fixed contacts upon said predetermined movement of said
rotor.

4. An electrostatic generator as defined in claim 3, in
which said rotor is supported for said predetermined
movement thereof generally along said axis of rotation
between positions in which said movable contacts carried
thereby respectivzly engage and are disengaged from said
fixed contacts.

5. An electrostatic generator as defined in claim 4,
which comprises means biasing said rotor toward the po-
sition thereot in which said movable contacts carried
thereby encage said fixed contacts carried by said sta-
tor, and means responsive to the speed of rotation of
said rotor and operatively connected to said rotor to effect
movement of said rotor against said bias means in re-
sponse to a predetermined speed of said rotor to move
said movable contacts out of engagement with said fixed
contacts.

6. An electrostatic generator comprising a CONveyor
providing a wall of insulating material of cylindrical
form extending about a hollow space and co-axial with
an axis of rotation, means for supporting said conveyor
for rotation on said axis and with the hollow space with-
in said conveyor open at an end thereof, a stator of in-
sulating material having a portion extending at said end
within said hollow space of said conveyor and extending
about said axis of rotation in spaced relation to the in-
ner surface of said wall of said hollow cylindrical con-
veyor, said stator having a portion extending about said
axis and in spaced relation to the outer surface of said
wall of said hollow cylindrical conveyor, ionizing ele-
ments and generating inductor members supported by
said portions of said stator adjacent and in spaced rela-
tion to the cylindrical surfaces of said wall of said hol-
low cylindrical conveyor with the ionizing elements dis-
posed in opposed relation to and at the opposite side of
said cylindrical conveyor wall from respective generating
inductor members, a cylindrical rotor supported for ro-
tation thereof on said axis of rotation and disposed in-
wardly tocward said axis with respect to the portion of
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said stator which extends within said hollow space of said
cylindrical conveyor, an auxiliary conductive “inductor
member carried by said portion of said stator extending
within said hollow cylindrical conveyor, a conductive
conveyor member carried by said rotor for movement
thereof into and out of inductive relation to said aux-
tliary inductor member in the rotation of said rotor,
means for establishing connection of said conductive con-
veyor to a reference potential at a predetermined posi-
tion of said conductive conveyor in relation to said -AUX-
iliary inductor member in said rotation of said rotor cn

said axis, and means for connecting said conductive con-

veyor member to a selected generating inductor member
disposed adjacent a surface of said cylindrical insulat-
ing conveyor at another predetermined position of said
conductive conveyor member in relation to said auxiliary
inductor member in the rotation of said rotor on said
axis. S

7. An electrostatic generator which comprises a con-
veyor providing a wall of insulating material of cylindri-
cal form extending about a hollow space and co-axial
with an axis of rotation, means for supperting said con-
veyor for rotation on said axis and with the hollow space
-within said conveyor open at an end thereof, an ionizing
clement, a generating imductor member, said ionizing ele-
ment and said generating inductor member being sup-
ported adjacent and in spaced relation respectively te the
oppostte surfaces of the wall of said cylindrical conveyor
and in opposed relation to each cther, a plurality of
-auxiliary conductive inductor members dispesed imwardly

__1 0

20

25

30

‘toward said axis of rotation with respect to said wall - -

of said cylindrical conveyor and
lation to each other about said axis, a pluraiity of con-
ductive conveyor members disposed inwardly toward said
axis with respect to said wall of said cylindrical conveyor
and supported in spaced relation to each other about said
axis of rotation for rotation about said axis in succession
into and out of inductive relation to said auxiliary con-
ductive inductor members in succession, means for es-
tablishing connection of said conductive conveyor mem-
bers in succession to a reference potential at predeter-
mined points in the movement of the respective conduc-
tive conveyor members relative to said auxiliary conduc-

~tive inductor members, and means for establishing con-

nection of the respective conductive conveyor members to
said generating inductor member at pcinis in the rota-
tion of said conductive conveyor members relative to the

Tespective auxiliary inductor members spaced about said

. axis from said predetermined points.

8. An electrostatic gensrator which comprises a con-

supported in spaced re-

30

- said rotor
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veyor and supported by said stator in spaced relation to
each other about said axis of rotation, a plurality of con-
ductive conveyor members disposed inwardly toward said
axis of rotation with respect to said cylindrical con-
veyor wall and supported in spaced relation to each
other about said axis of rotation for rotation about said
axis in succession into and out of inductive relation.to
said .auxiliary conductive inductor members in SUCCES-
sion, means supported by said stator and connected to
a reference potential and successively connected to said
auxiliary conveyor members in the rotation of said con-
veyor members about said axis for establishing connec-
tion of said auxiliary conveyor members in' succession to
said reference potential, and means supported - by said
stator and connected to said electrically connected gene-
rating inductor members and successively connected to
said auxiliary conveyor members in the rotation of said
auxiliary conveyor members about said axis for establish-
Ing connection of said auxiliary conductive conveyor
members in succession to said generating inductor mem-
bers for developing electric fields between said generating
inductor members and the respective ionizers disposed in
opposed relation thereto. o |
9. An electrostatic generator comprising a stator pro-
viding a wall of insulating material of cylindrical form
extending about a hollow space and co-axial with an axis
of rotation, a rotor providing a wall of insulating ma-
terial of cylindrical form extending about a hollow space
and supported for rotation thereof on said axis of rota-
tion with the cylindrical wall of said rotor in spaced paral-
lel face to face relation to the cylindrical wall of said
stator, said rotor being supported for movement thereof
along said axis of rotation between two predetermined
positions, a conductive inductor member supported by
said stator in parallel relation to said cylindrical wall
of said stator, a conductive conveyor member carried by
in parallel relation to said cylindrical wall of
said rotor for movement of said conductive conveyor

~member into and out of inductive relation to said con-
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veyor providing a wall of 1Insulating material of cylindri-

cal form extending about a hollow space .and co-axial
with an axis of rotation, means for supporting said coi-
veyor for rotation on said axis and with the hollow space
within said conveyor open at an end therecf, a stator
~having a portion extending at said end within said hollow
space of said conveyor and extending
rotation, an ionizing element supported by said stator ad-
jacent and in spaced relation to the inner cylindrical sur-
face of said wall of said conveyor, a generating inductor
member supported by said stator in spaced relation about
said axis of rotation from
jacent and in spaced relation to said inner surface of said
wall of said hollow cylindrical conveyor, said ionizing
element and said generating inductor member respec-
tively being disposed in opposed relation to a second
generating inductor member and 2 second ionizing ele-
ment supported adjacent and in spaced relation to the
outer surface of said wall of said hollow cylindrical con-
~veyor for developing electric fields be-tweﬂni.said'_ionizers

said ionizing element and ad-
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60

- 65

70

and the respective inductors transversely of the wall of

said cylindrical conveyor, said generating inductors bEiIig.
plurality of auxiliary

electrically connected together, a i
conductive inductor members disposed inwardly toward
sald axis with respect to said wall- of said cylindrical con-

75

termined position

in which said means responsive to
of said rotor comprises

gageable with

ductive inductor member upon rotation of said rotor,

a fixed contact carried by said stator connectible to a

terminal of said electrostatic generator, a contact carried
by said rotor and connected to said conductive conveyor
memoer and movable into and out of engagement with
said fixed contact to provide for passage of charges be-
tween said conductive conveyor member and said fixed
contact upon rotation of said rotor when said rotor is
in a given one of said predetermined positions of said
rotor, means biasing said rotor toward said given prede-
thereof, and means responsive fo the
speed of rotation of said rotor and operatively connected
to said rotor to effect movement of sald rotor against
said bias means toward said other predetermined posi-
tion of said rotor in Iésponse to a predetermined speed
of said rotor. S A
- 10. An electrostatic generator as defined in claim 9
the speed of rotation
a member supported by said
rotor for movement thereof outwardly with respect to
the axis of rotation of said rotor under the action of

~centrifugal force upon rotation of said rotor, and means

operatively connected to said means movable outwardly
with respect to said axis under centrifugal force and en-
said rotor in response to a predetermined
speed of said rotor to effect said movement of said rotor
along said axis of rotation. - I -

11. An electrostatic generator comprising a stator of
insulating material providing therein ‘a pair of annular
recesses disposed in concentric relation to each other with
opposed annular peripheral surfaces of each recess ex-
tending along and co-axial with.a common axis of rotation.
a rotor of insulating material supported for rotation on
said axis and having two concentric radially spaced walls
each providing peripheral surfaces extending along and
co-axial with said axis of rotation, said walls of said rotor
being disposed within the _respective recesses of said
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stator and in spaced relation to said peripheral surfaces
of said recesses, means disposed adjacent and in spaced
relation to opposite peripheral surfaces of a given one
of said walls of said rotor for developing an electric field
transversely of a said given wall of said rotor, said means
being supperted by said stator within the recess within
which said given wall of said rotor is disposed, a conduc-
tive member supported by said stator within the annular
recess within which said other wall of said rotor is dis-
posed, another conductive member carried by said other
wall of said rotor for movement of said other conductive
member into and out of inductive relation to said con-
ductive member supported by said stator upon rotation of
said rotor, a rotatable member supported for rotation
thereof with said rotor on said axis of rotation of said
rotor and for movement thereof along said axis between
a given position and another position spaced along said
axis, a contact carried by said stator and connected to said
means for developing said electric field for conducting a
charge between said stator contact and salid means, a con-
tact carried by said rotatable member and connected to
said conductive member carried by said rotor, said contact
carried by said rotatable member being engageable W1t_h
said contact carried by said stator upon rotation of _sa1d
rotatable member and said rotor on said axis in §aid given
position of said rotatable member and being_dlsengageid
from said stator contact in said other positicn of said
rotatable member, and means responsive to the speed (_Jf
rotation of said rotor and operatively connected to said
rotatable member for effecting said movement of saic_l 1o-
tatable member along said axis from said given position
toward said other position thereof to disengage said con-
tacts from each other in response to a predetermined speed
of rotation of said rotor.
~ 12. An electrostatic generator comprising a stator of

insulating material providing therein a pair of annular
recesses disposed in concentric relation to each other with
opposed annular peripheral suriaces of each_ recess eXx-
tending along and co-axial with an axis of rotation, a rotor
of insulating material supported for rotation on said axis
and having two concentric radially spaced walls each pro-
viding peripheral surfaces extending along and co-—a}glal
with said axis of rotation, said walls of sa-lq rotor being
disposed within the respective recesses of salf:l stator ar}d
in spaced relation to the said peripheral surfaces of sgud
recesses, means disposed adjacent and in spaced relation
to opposite peripheral surfaces of a given one of said
walls of said rotor for developing an electric field trans-
versely of said given wall of said rotor, said means be%ng
supperted by said stator within the recess Wlth_m which
said given wall of said roter is disposed, conductive mem-
bers respectively supported by said stator and by said
rotor within the annular recess in which said other wall
is disposed for movement of said conductive members
into and cut of inductive relation to each other upon ro-
taion of said rotor, means supporting said other wall of
said rotor for movement of said other wall relative to
said stator between a given poistion of said other wall
within its recess and another position thereof spaced
along said axis of rotation from said given position, con-
tacts respectively supported by said stator and carried by
said other wall of said rotor, a contact supported by said
stator being connected to said means for developing said
eleciric field for conducting a charge between said stator
contact and said field developing means, a contact carried
by said other wall of said rotor being connected {o a con-
ductive member carried by said other wall of said rotor and
being moved into and out of engagement with said con-
tact supported by said stator upon rotation of said rotor
on said axis of rotation when said other wall is disposed
in said given position thereof within 1ts recess, said con-
tact carried by said other wall of said rotor being moved
out of position for cngagement with said contact sup-
ported by said stator upon said movement of said other
wall of said rotor along said axis from said given position
of said other wall toward said other position thereof, and
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means responsive to the speed of rotation of said rotor
and operatively connected to said other wall of said rotor
for effecting said movement of said other rotor wall along
sald axis from said given position thereof to disengage
said contacts from each other in response to a predeter-
mined speed of rotation of said rotor.

13. An electrostatic generator as defined in claim 1
which comprises charge collecting means disposed ad-
jacent the wall of said conveyor of insulating material
for collecting therefrom charges developed thereon and
ccnveyved thereby upon rotation of said conveyor of in-
sulating material upon said axis of rotation, a main gen-
erator conveyor providing a wall of insulating material
extending about a hollow space and co-axial with said axis
of rotation of said first conveyor and rotatable with said
first conveyor on said axis, means disposed adjacent said
main generator conveyor wall for producing an electric
field transversely of said wall of said main conveyor for
developing charges upon a surface of said main conveyor
wall, said charge collecting means being connected to
sald means for producing said electric field of said main
generator for conducting to said field producing means
charges generated by said first conveyor and collected
therefrom for exciting said main generator.

‘14, An electrostatic generator as defined in claim 2
which comprises a conveyor of a main generator provid-
ing a wall of insulating material extending about a hol-
low space and coaxial with said axis of rotation of said
first conveyor and rotatable with said first conveyor on
said- axis, a plurality of inductor members of said main
generator disposed in spaced relation to each other about
said axis of rotation and each supported by said stator
adjacent a peripheral surface of said wall of said con-
veyor of said main generator, a plurality of ionizing ele-
ments disposed in spaced relation to each other about
said axis of rotation and supported by said stator respec-
tively in opposed relation to said inductor members ad-
jacent and at the opposite side of said main generator
conveyor wall from said inductor members, charge col-
lecting means disposed adjacent said wall of insulating
material of said first conveyor for collecting charges de-
veloped thereon and conveyed thereby upon rotation of
said first conveyor, said charge collecting means being
connected to a given inductor member of said main gen-
erator for charging said given inductor member to de-
velop an electric field between said given inductor mem-
ber and the corresponding ionizing element, another in-
ductor member of said main generator being connected
to the 1onizing element disposed in opposed relation
thereto and being connected to a load terminal of said
main generator.

15. An electrostatic generator system comprising a
primer generator, an exciter generator having a conveyor
of insulating material supported for movement of said
conveyor along a given path of movement, a plurality of

inductor members disposed adjacent to and in spaced re-

lation along said path, a plurality of ionizers disposed
adjacent to and In spaced relation along said path in op-
posed relation to and at opposite sides of said conveyor
from the respective inductor members, said inductors and
ionizers being interconnected with respect to each other
so as to sustain an excitation potential at the respective
inductor members upon an inittal application of a prim-
ing potential to a given one of said inductor members,
means operatively connecting said primer generator to
said given inductor member to apply said priming poten-
tial to said given inductor member, and means operative-
ly connected to said primer generator and to said given
inductor member and operable for terminating said ap-
plication of said priming potential to said given inductor
member.

16. An electrostatic generator system comprising a
primer generator, an exciter generator having a conveyor
providing a wall of insulating material having opposite
surfaces extending generally along a path of movement
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of said conveyor, means for supporting said insulating
conveyor for movement thereof along said path, an input
inductor disposed adjacent to a given surface of said wall
of insulating material, an input ionizer disposed adjacent
the surface of said insulating conveyor opposite to said

given surface and in opposed relation to said input in-
ductor, charge collecting means disposed adjacent said
opposite surface of said conveyor in spaced relation to

said input jonizer along said path for collecting charges
carried by said insulating conveyor from said input- ion-
izer to said charge collecting means, means operatively
‘connected to said charge collecting means and operable
to convert charges collected by said collecting means to
charges for exciting said input inductor, means con-
nected to said converting means and to said input induc-

tor for delivering said converted charges to said input

- Inductor to render said exciter generator self-sustaining,
means . operatively connected to said primer generator

and to said exciter generator input inductor for applying

to said input inductor a priming potential, and means
operatively connected to said primer generator and to

- said " exciter generator input inductor. and operable - to-

terminate said application of said priming potential to
- said exciter generator input inductor. -

17. An electrostatic generator system including a self-
priming primer generator having a plurality of inductors
disposed in spaced relation to each other along a path of
movement and having a conductive conveyor movable
along said path relative to said inductors into and out of
inductive relation to said inductors in succession, an in-
sulating conveyor exciter generator having a plurality of
inductor and ionizer elements disposed adjacent an in-
sulating conveyor supported for movement relative to
said inductor and ionizer elements of said exciter. gen-
erator and interconnected with respect to one another

to render said exciter generator self-sustaining in re-

sponse to the momentary application of a priming po-
tential to a given one of said exciter inductors, means. for
applying an output priming potential from said  primer
‘generator to said given exciter inductor to excite said
exciter generator, means for removing said priming po-
tential from said given exciter inductor after said exciter

-generator becomes self-sustaining, a main electrostatic

generator requiring an external source of -excitation,

means applying an output potential from said exciter:

-generator to activate said main generator, and a load de-
vice connected to the output of said main generator and
energized thereby, - | |

18. An electrostatic generator system as defined in

claim 17 in which said load device comprises a plurality
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of spark plugs, and a distributor operatively connected

to said main generator for applying the output of sald

- main generator to said spark plugs in a predetermined
program. | o -

19. An electrostatic generator system comprising a
primer generator having a plurality of conductive in-
ductors and a conductive conveyor supported for move-
ment of said conveyor into and out of inductive relation
to said inductors in succession, means interconnecting
said conveyor and inductors during said relative move-
‘ment to develop a priming output potential relative to a

reference potential, an exciter generator having a con-

veyor providing a wall ‘of insulating material extending
about an axis of rotation, means for supporting said in-
sulating conveyor for rotation on the axis thereof, an
input inductor of said exciter generator disposed adjacent
a given surface of said insulating conveyor, an input

lonizer disposed adjacent a surface of said insulating con-

veyor opposite to said given surface of said insulating
conveyor in opposed relation to said input inductor, a
collector ionmizer disposed adjacent said opposite surface
of said conveyor in spaced relation to said input ionizer
- aleng the path of rotation of said conveyor and collecting

charges carried by said insulating conveyor from said

Input ionizer to said collector ionizer,
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terminate the application of said pri
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connected to-said charge collector ionizer for converting
charges collected by said collector ionizer to charges for
exciting said input inductor, means connected to said
converting means and to said input inductor of said ex- |
citer generator for delivering said converted charges to
said input inductor to render said insulating conveyor
exciter generator self-sustaining, means operatively con-
necting said primer generator to said exciter generator
input inductor to apply a priming potential to said ex-
citer generator input inductor, and means operable to
1ng potential to
said exciter generator input inductor after said exciter
generator attains a self-sustaining condition.

-20. An electrostatic generator comprising a conduc-
tive inductor member, a conductive conveyor member
supported for movement of said conveyor member into
and out of inductive relation to said inductor member,
means for delivering charges to said conveyor member at
a predetermined point in the movement of said conveyor
member relative to said inductor member, a conductive
charge receiving element, means for establishing con-
nection of said conductive conveyor member to said ele-
ment at another predetermined point in the movement
of said conveyor member relative to said inductor mem-
ber for transferring to said element charges conveyed by
said conveyor member, a conveyor providing -a wall of
insulating material extending about an axis of rotation,
means for supporting said insulating conveyor for rota-
tion on the axis thereof, means operatively connected to
sald element to receive charges therefrom. and disposed
adjacent said insulating conveyor wall and capable when
charged of producing an electric field transversely of said
wall for effecting transfer of charges to said insulating
conveyor wall, means disposed adjacent said insulating
conveyor wall in spaced relation along said wall about
the axis thereof with respect to said field producing means
for collecting charges from said insulating conveyor wall,
a main conveyor providing a wall of insulating material
extending about an axis of rotation, means for support-
ing said main conveyor wall for rotation on its axis,
means disposed adjacent said main conveyor wall and
connected to said charge collecting means to recejve
charges therefrom and capable when charged of sustain-
ing an electric field transversely of said main conveyor
wall, a main terminal, and means disposed adjacent said
main conveyor wall in spaced relation about the axis of

sald main conveyor wall from said field sustaining means
Tor collecting charges from said main conveyor wall and

connected - to said main terminal for delivering charges
to saild main terminal. | | -

21. An electrostatic generator as defined in claim 20
which comprises means connected to said first charge
collecting means and capable of converting charges col-
lected by -said first charge collecting means to charges
capable of producing said electric field transversely of said
first conveyor wall of insulating material, said converting
means being connected to said field producing means for
delivering converted charges to said field producing

22, An electrostatic generator system comprising a
primer electric generator, an electrostatic generator hav-
Ing a conveyor of insulating material movable in a pre-
determined path, an input inductor member disposed
adjacent said path of movement of said insulating con-
veyor, an 1nput icnizer disposed adjacent said path of
movement of said insulating conveyor in opposed rela-
tion to said inductor member, a collector iomizer dis-
posed adjacent said path of movement of said CONVeEyor
In spaced relation to said input ionizer along said path
for collecting charges carried by said insulating conveyor
from said input ionizer to said collecting ionizer, and

- means connected to said primer electric generator and

to said input inductor member for applying to said input
Inductor member a priming potential to develop the ex-

eans operatively 75 citation of said insulating conveyor generator, said means
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being operable for interrupting said application of said
excitation of said primer generator to said input inductor
member of said insulating ccnveyor generator.

23. An electrostatic generator as defined in claim 22
which comprises means responsive to the speed of rota-
tion of said insulating conveyor and operatively con-
nected to said operable means for operating said operable
means to remove said application of said excitation of
said primer generator from said input inductor member
upon attainment of a predetermined speed of said in-
sulating conveyor.

24. An electrostatic generator as defined in claim 22
which comprises means responsive to the potential de-
veloped at said collector ionizer and operatively con-
nected to said operable means for operating said operable
means to remove said application of said excitation of
said primer generator from said input inductor member
upon attainment of a predetermined potential at said
collector ionizer.

25. An celectrostatic generator system comprising a
primer generator having a conductive conveyor member
movable in a predetermined path and a conductive input
inductor member disposed adjacent said path and a con-
ductive output inductor member disposed adjacent said
path in spaced relation to said inductor member along
said path, said conveyor member being movable in said
path into and out of inductive relation to said inductor
members one subsequently to the other, means connected
to said conveyor member in a given position thereof
~ In inductive relation to said input inductor member for
delivering charges to said conveyor member, means con-
nected to said conveyor member in another position there-
of in inductive relation to said output inductor member
for receiving charges from said conveyor member, an elec-
trostatic generator having a conveyor of insulating ma-
terial rotatable on an axis providing mutually opposite
surfaces and supported for movement thereof parallel
to said surfaces, an input inductor member disposed
adjacent a given one of said surfaces of said insulating
conveyor, an input ionizer disposed adjacent the surface
of said Insulating conveyor opposite to said given sur-
face in opposed relation to said input inductor mem-
ber, charge collecting means disposed adjacent said op-
posite surface of said conveyor 1n spaced relation to said
input ionizer along said path for collecting charges car-
ried by said insulating conveyor from said input i1onizer
to said charge collecting means, means operatively con-
nected to said charge receiving means of said primer
generator and to said input inductor member of said
insulating conveyor generator for applying to said input
inductor member a priming potential to develop the
excitation of said insulating conveyor generator and op-
erable to remove said priming potential from said input
inductor member.

26. In an electrostatic generator the combination with
a pressure tight casing, and a rotor supported within
said casing for rotation on an axis and carrying the
rotatable parts of said electrostatic generator, of a driven
magnetic element within said casing and connected to
said rotor for rotation with said rotor on said axis, and
a driving magnetic element exterior to said casing and
supported for rotation thereof on said axis of said rotor

in magnetic inductive relation to said driven magnetic

element to effect rotanon of said driven magnetic ¢le-
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ment and said rotor on said axis upon rotation of said
ariving magnetic element on said axis, said casing pro-
viding a wall between said magnetic elements having
thickness restricted to provide a restricted magnetic gap
between said elements and capable of confining a fluid
under pressure within said casing, a member supported
by said casing and disposed outwardly along said axis
with respect to said driven magnetic element, and a
bearing supported by said member and disposed within
said casing and supporting said driven magnetic element
for rotation on said axis.

27. In an electrostatic generator the combination as
defined in claim 26 in which said wall is annular about
sald axis, said driving magnetic element being disposed
outwardly from said axis of rotation of said rotor with
respect {¢ said annular wall of said casing between said
magnetic elements, said driven magnetic element being
disposed inwardly toward said axis with respect to said
annular wall of said casing between said magnetic ele-
ments.

28. In an electrostatic generator the combmatlon as
defined in claim 26 which comprises a driving rotatable
member, a gear frain connecting said driving member
to said rotor in driving relation for effecting rotation
of said rotor upon rotation of said driving rotatable
member, the ratio of the gears of said train providing
an overall ratio of the rotation of said rotor to the
rotation of said driving rotatable member substantially
greater than one, means supporting said driving rotatable
member for rotation on its axis in alignment with the
axis of said rotor and supporting said gear train with
the gears thereof disposed about said aligned axes, and
means connecting said driven magnetic element to said
driving rotatable member for effecting rotation thereof
and of said rotor.

29. In an electrostatic generator the combination as
defined in claim 28 in which said gear train comprises
a stationary ring gear concentric with said aligned axes,
a sun gear mounted on said rotor for rotation there-
with on said aligned axes, a carrier supported for rota-
tion on said aligned axes relative to said ring gear and
to said sun gear, a planet gear supported on said carrier
for rotation relative to said carrier on an axis offset
outwardly from and parallel to said aligned axes, said
planet gear being disposed between and meshing with
said ring gear and said sun gear, and means operatively
connecting said carrier to said driving rotatable member
for effecting rotation of said carrier upon rotation of
said driving rotatable member to effect rotation of said
rotor in a multiplied ratio with respect to said driving
rotatable member.
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