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ELECTROSTATIC MACHINE WITH ENROBED
INDUCTOR MEMBER

Noel Felici and Elie Gartner, Grenoble, France
Application March 7, 1955, Serial No. 492,492
Claims priority, application France Mhrch 8, 1954

13 Claims. (CL 310—6) '

This invention relates to an electrostatic machine of
the type which utilizes a conveyor of insulating material
and in which an electrostatic field is developed between
electrodes disposed at opposite sides of the COnveyor
wall for producing flow of ions through an ionizable
medium, preferably a gas under pressure, to a surface of
the conveyor wall to be conveyed thereon and collected
therefrom by a suitable collecting electrode concomitant-
ly with relative movement of the conveyor wall and these
electrodes with respect to each other.

The invention more especially relates to a machine of
this type in which an exciting inductor member main-
tained at a predetermined potential is disposed at a given
face of a conveyor wall and in opposed relation to an ex-
citer ionizing element disposed at the opposite face of the
conveyor wall, the conveyor wall beling movable gen-
erally parallel to the wall faces between the inductor
member and the ionizing element. The invention partic-
ularly relates to an electrostatic machine of such con-
struction which also utilizes a screen inductor membet
disposed adjacent the given face of a conveyor wall and
in opposed relation to a collector ionizing element dis-
posed at the opposite face of the conveyor wall and elec-
trically connected to the screen inductor member, the
screen Inductor member and the collecting ionizer being
spaced 1n the direction of movement of the conveyor wall
from the exciter inductor member and the exciter 10niz-
ing element. |

An electrostatic machine of this type 1s disclosed in
the French Patent No. 1,051,430, publié January 15, 1954
and in the corresponding U. S. application Serial No.
321,351, filed November 19, 1952, now abandoned, and
in the continuation-in-part application based thereon Ser-
ial No. 492,491, filed March 7, 1955. In the machine
of the patent and of the application a body of high
resistivity material is provided extending between and
connected to the exciter and the screen inductor members
for avoiding the concentration of the electrostatic field
on the edges of the inductor members and to provide a
smooth gradient of potential between these two induc-
tor members. This body of high resistivity material may
be provided by a homogenous material having for ex-
ample a resistivity of the order of 101 to 102 chms per
centimeter per cm.2 It is further suggested in the patent
and application that the insulating support or stator sup-
porting the inductor members may carry a continuous
layer of high resistivity material having a substantial
thickness and connected to the two inductor members,
this layer being carried on the surface of the stator dis-
posed toward the conveyor and being disposed between
the inductor members and the conveyor and covering
and being in contact with the faces of the inductor mem-
bers that are disposed toward the conveyor. While such
a -construction is highly advantageous in many electro-
static machines, particularly those of larger size, it is
found that in small electrostatic machines, for example, in
electrostatic generators for ignition of automotive in-
ternal combustion engines, the provision of the continuous
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body or layer connecting the inductor members that are
spaced along the path of movement of the insulating con-
veyor involves difficulties of construction and assembly
and increases undesirably the cost of the machine.

It 1s an object of the invention to provide in an elec-
trostatic machine of the type referred to a simplified con-
struction for limiting the concentration of the field on the
inductor members.

It is another object of the invention to provide a con-
struction which secures substantial benefit of the high
resistivity material with respect to the individual induc-
tor members.

It is a further object of the invention to secure substan-
tial control of the gradient of the field between the in-
ductor members by the use of a limited amount of the
high resistivity material.

It 1s a feature of the invention that the high resistivity
material utilized for limiting concentration of the field at
the edge portions of the inductor members and for con-
trolling the gradient of the electrostatic field and of the
potential between the inductor members at different
potentials that are disposed in spaced relation along the
path of movement of the conveyor wall extends about
these edge portions of the inductor members, particularly
the surfaces of what may be called the leading and trail-
ing edge portions of each inductor member since they
are disposed with respect to the body of the inductor
member in positions spaced generally parallel to the
path of movement of the conveyor. In the usual form,
these inductor members provide a face that is parallel
to the path of movement of the conveyor wall. In the
embodiments disclosed in the French patent and in the
corresponding U. S. application referred to above, these
inductor members have faces which are disposed adja-
cent and in spaced relation to a given face of a cylindrical
conveyor wall. This face of the inductor member has
an extent 1 a direction parallel to the path of move-
ment of the conveyor wall and may have a substantial
extent perpendicular to this path of movement and paral-
lel to the axis of rotation of the cylindrical conveyor wall.
These inductor members preferably are formed with
edge portions spaced along the path of movement that
are oppositely convex with respect to the body of the
inductor member. The invention is particularly con-
cerned with these edge portions of these inductor mem-
bers upon the edge surfaces of which, even though smooth-
ly convex, the electrostatic field tends to be concentrated
when the machine is in operation.

In an electrostatic machine of small size it has been
found that these surfaces of the edge portions may be
covered with a relatively small amount of the high resist-
ivity material to secure a substantial reduction of the
concentration of the field, even though the inductor mem-
bers are not connected by a body or layer of high resistivi-
ty material as proposed in the French patent and the U, S.
application. referred to above. In accordance with the
invention this high resistivity material thus disposed upon
the edge portions of the inductor member also may extend
upon the face of the inductor member that is disposed to-
ward the conveyor wall. This high resistivity material
also may extend upon the opposite face of the. inductor
member and may constitute a continuous covering enclos-
Ing or enrobing the individual inductor member.

Having regard to the high resistivity material extending
about the edge portions of the inductor members, as
above referred to, and the function thereof in reducing
the concentration of the electrostatic field at these edge
portions of the inductor members, it is further found
that, instead of providing a layer of substantial thickness
as suggested in the French patent and U. S. application
extending between and connecting the inductor mem-
bers that are spaced along the path of movement of the
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conveyor, sufficient control of the field and of the

gradient of potential between the two inductor members

may be secured in a small machine by a relatively thin

layer applied to the surface of the insulating stator sup-

‘porting the inductor members that is disposed toward the

-eenveyar wall. ‘Such a thin: layer may be applied as a
coating on the stator wall surface. It has been found

that sati isfactory results may be obtained in some ma- |

chines with a.coating pamted on the stator surface.
~general, the thickness of the high resistivity material on
the inductor members may be between one and five mii-
- limeters depending upon the size of the machine and the

clectrostatic conditions under which it operates, altheugh |

the InVE:ﬂthIl is not limited to this partleular range )
thickness. - |

 In certain embodunents of the 1nvention, instead of
- utilizing a covering of high resistivity material that covers
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- the face of the inductor member dlspesed toward the con-

veyor wall or which fully enrobes the inducter member,

the face of the inductor member disposed toward the

20

conveyor wall may be left uncovered by this high re-

| slstmty material while prowdma for at least partialiy
covering the edge portions as above mentioned. It is an

- important feature of the -invention, moreover, that the

~inductor members are supported by the stator of in-
sulating material in such a manner that this face of the

inductor member, whether covered by the high resistivity
material or not, is -not covered by the insulating ma-

terial of the stator. Thus, the bare face of the inductor
member itself, or the. bare face of the covering of high
resistmty matertal -on this face of the inductor member,
is exposed toward the adjacent face of the conveyor
wall. The action of developing an ionization field
secured by the use of inductor members of the type re-
ferred to and disposed in adjacent spaeed relation to a
given face of the conveyor wall and in opposed relation
to Ionizing elements disposed in adjacent spac:ed relatmn
to the opposite face of the conveyor wall is secured in
the machine of the invention with an. advantageous
effect of the insulating material of the stator. This in-
sulating stator, however, may serve rigidly to Support the
inductor members which may be dlsposed N Tecesses
- open at the surface of the stator that is dlsposed toward
-~ the conveyor wall.

‘Other objects and features of the 1nventmn will be

understood from a descrlptmn of the drawmgs to follow,
in which - -

- Fig. 1 shows d1agrammat1cally in transverse Cross sec-

tion an electrostatic machine having a cylindrical con-

veyor rotatable on its axis and four inductor members
each fully enrobed by high resistivity material and with
corresponding ionizers disposed in r.:}pposed relation to
the inductor members.

‘Fig. 2 shows a modified disposition of the hlgh re-
s13t1v1ty material on an inductor member. .

Fig. 3 shows another modified disposition of the hlgh
resistivity material extending upon the face of the in-
- ductor member disposed toward the conveyor
Fig. 4 shows two spaced inductor members in a modi-

“fication of the arrangement of Fig. 1 in which the en-

~of high resistivity material.
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3 in which a
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" face covers and is in contact with the face of the in-

ductor member. |

Flg 9 shows a modlﬁcatmn of the emnediment of Fig.
coating of hlgh resistivity material on the
stator surface covers and is in contact with the facing of

‘high resistivity material apphed to the face of the in-
“ductor member.

In Fig. 1 within a crylindrical casing 1 capable of con-
fining therein a gas under pressure, for example, at about
15 atmespheres a hollow cylindrical stator 3 of in-

sulaiing material is- supported by suitable means, not
shown, concentric with the axis of the casing 1. Within

- this stator 3 concentric with the axis a cylindrical con-

veyor 5 is supported for rotation of the conveyor wall on
the axis. Within the cylindrical conveyor wall 5 an in-
ner stator 7 of insulating material is disposed which may
be of annular form concentric with the axis of rotation
of the conveyor wall. The inner stator 7 supports exciter
ionizing elements 9 adjacent and in spaced relation to

the 1nner surface of the conveyor wall, these iocnizing

elements 9 being connected together in the embodiment

shown and to a reference potential which may be ground.

Adjacent and in spaced relation to the cuter surface
of the conveyor wall § and in recesses 1¥ formed in the .
inner surface 13 of the outer stator 3 inductor members

15 are disposed in opposed relation respectively to the

ionizing elements 9. The inductor members 15 in the
embodiment of Fig. 1 are fully enrcbed by a covering 17
In this embodiment this

covering of high resistivity material is expcsed at the

inner surface i3 of the outer stator adjacent the outer
surface of the conveyor wall. It is not covered by the
insulating material of the stator 3.

‘The ‘thus enrobed inductors 15 are connected by elec-
trical connections 19 and 21 to the terminal lead 23
of an auxiliary source of potential 25 the other terminal
of which is connected to a reference potential or gmund
This source of potential serves to excite the enrobed in-
ductor members 15 with respect to the respective. 10*1121113 |
clements 9 to develop an electrostatic field at each posi-
tion transversely of the conveyor wall 5. The inductor
members 15 and their respective ionizing elements 9 in
the emibodiment of Fig. 1 are dlspesed on a diameter
through the axis of rotation.

On a diameter through this axis that is at right angles
to the diameter of the exciter inductor members 15 screen
inductor members 31 are disposed, these inductor mem-

~ bers also being enrobed by a covering 33 of high resis-

50

tivity material similarly to the inductor members 15, this
high resistivity material being exposed at the inner sur-
face of the stator 3 adjacent the outer surface of the con-

- veyor wall 5. The screen inductors 31 are supporied on

60

robed inductor members are connected by a coating of

high resistivity material on the surface of the stator.
Fig. 5 shows a modification similar to. Fig. 2 in which

a coating of high resistivity material on the stator sur-

~ face connects the inductor members.

~ Fig. 6 shows a modification similar to Fig. 3 in which
a coating of high resistivity material on the stator sur-

face connects the inductor members. | |
‘Fig. 7 shows an embodiment similar to Flg 11in WhICh

- a coating of high resistivity material on the stator surface

~ covers and is in contact with the face of the enrobing

- layer disposed toward the conveyor wall.
Fig. 8 shows an embodiment similar to Fig, 2 in which
a eoatmg of hlgh res15t1v1ty matenal on the stator Sur-
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the U.. S. application above refererred to.

the outer stator 3 in spaced relation to the outer surface

-¢f the conveyor wall 5 and respectively are connscted to

collector ionizers 35 disposed in opposed relation to the
screen 1nductors at the opposite side of the conveyor walil

and supported by the inner stator 7. The two sets of

electrodes, each comprising a screen inductor member
and a collector ionizer, are connected by conductors 37, 39
to an output terminal 41 of the generator. -

In the embodiment of Fig. 1 the inductor members,
each of which is fully enrobed by the high resistivity ma-
terial, have an extent of their faces that are disposed to-

~ward the conveyor wall -5 extending parallel to the cir-

cumferential direction of movement of the conveyor wall.
In a practical machine, these inductor members may and
usually will have a substantial extent parallel to the axis
of rotation. The ionizers shown only diagrammatically
in Fig. 1 also. may and usually will have a substantial ex-
tent parallel to the axis of rotfation and may be of the
forms which are suggested. in the French patent and in
in the em-
bodiment of Fig. 1 the enrobing high resistivity material
covers the. oppos1te edges. of these inductor members that
are. dlsposed in. spaced relation to each other in the di-
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rection parallel to the circumferential movement of the
conveyor wall. These fully enrobed inductors are effzc-
tive, as above mentioned, to reduce the concentration of
the electrostatic field developed between the exciter in-
ductor members 15 and the interposed screen inductor
members 31 circumferentially spaced therefrom. It will
be understood that the enrobing of the inductor members
may be effected in any practical manner, having regard
to the requisite mechanical support of these inductor
members, either before or after insertion thereof in the
recesses in the stator 3.

F1g. 2 shows a modification in which an inductor mem-
ber 43, which may correspond to either of the inductor
members 15 or 31 of Fig. 1, is disposed within the recess
45 1n the stator 3. In this embodiment the high resistivity
material 46 covers both the convex edge surfaces 47 of
the inductor member 43, The face of the inductor mem-
ber 43 that is disposed toward the conveyor wall 5 in Fig.
2 1s exposed and not covered by the high resistivity ma-
terial or by the insulating material of the stator 3.

In Fig. 3 the inductor member 51 is disposed in a
recess in the stator 3 and is covered at the face thereof
disposed toward the conveyor wall 5 by a covering 53
of high resistivity material which at its end edge portions
33 extends about the convex edge surfaces of the induc-
tor member 51 at least partially to cover these surfaces
and thereby to reduce the concentration of the electro-
static field on these edge portions of the inductor mem-
ber 51. In Fig. 3 also the thus covered inductor mem-
ber and its covering 33 are not covered by the insulat-
ing material of the stator 3, the face of the high re-
sistivity layer 53 being exposed toward the adjacent sur-
tace of the conveyor wall 5.

Fig. 4 shows diagrammatically a modification of the
arrangement 1n Fig, 1 in which the inductor members
15 and 31 that are spaced circumferentially along the
conveyor wall 5 and are fully enclosed respectively by
the enrobing layers 17 and 33 are connected by a coat-
ing 61 of high resistivity material which is carried upon
the inner face 13 of the outer stator 3. In this embodi-
ment 1t will be noted that the inner face of the coating
61 is flush with the exposed face of the enrobing mate-
rial on the respective inductors that is disposed toward
the conveyor wall 5. |

It will be understood further, by a comparison of Figs.
1 and 4, that such a coating may be applied in any suit-
able manner so as to extend between the consecutive
enrobed inductors and so that a substantially continuous
layer or coating of the high resistivity material will be
provided on the inner surface 13 of the stator 3 ex-
tending circumferentially about the axis of rotation of
the conveyor. Thus, a smooth gradient of potential may
be provided between each two spaced inductor members
that are at different potentials along the inner surface
of the stator 3 concomitantly with reduction of the con-
centration of the electrostatic field on the inductor mem-
bers by the provision of the high resistivity material on
the edge portions of these inductor members as above
referred to. It will be further understood that this layer
or coating, especially in small machines, may be com-
paratively thin while securing the beneficial effects referred
to.

Fig. 5 shows another modification in which the induc-
tor member 43, as disclosed in Fig. 2, and having its
edge portions 47 covered by the high resistivity materia]
46 1is disposed projecting somewhat from the inner
face 13 of the stator 3, so that in the embodiment of
Fig. 5 a layer or coating 63 may be applied to the sur-
face 13 of the stator 3 of high resistivity material and
connecting the covering portions 46 of the inductor mem-
bers 43 that are spaced circumferentially about the axis
of .rotation of the conveyor 5. 1In this embodiment the
face of the inductor member 43 is exposed toward the
conveyor 5,-as in the embodiment of Fig. 2.

- Fig. 6 shows an embodiment similar to that of Fig. 3
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6

in which the inductor member 51 at the face thereof dis-
posed toward the conveyor 5 is covered by a covering 53
of high resistivity material having edge portions 55 that
extend about the convex edge surfaces of the inductor
member 51. In this embodiment the inductor member
and 1ts covering 53 of high resistivity material are dis-
posed somewhat outwardly with respect to the inner sur-
tace 13 of the stator 3. A layer or coating 65 of high
resistivity material is carried at the inner surface 13 of
the stator 3 and is connected to the covering 53 upon the
face of the inductor member 51. In this embodiment
also, as in Fig. 4, a continuous coating or layer 63 of
high resistivity material may extend about the axis of
rotation along the inner surface 13 of the stator 3, the
covering 53 on the face of the inductor member 51 being
exposed at this tnner surface of the stator.

Fig. 7 shows an arrangement similar to that of Figs.
1 and 4 in which the fully enrobed inductor members 15
and 31 are recessed in the stator 3 so that the face of the
high resistivity enrobing material 17 and 33 is flush with
the 1nner face 13 of the stator 3. In this embodiment a
continuous layer 67 of high resistivity material extends
circumferentially about the axis upon the inner surface
13 of the stator 3 and in contact with the respective
enrobing coverings on the inductor members 15 and 31.
In this embodiment also the gradient of potential between
the inductor members 15, 31 may be secured by a rela-

“tively thin coating 67 having regard to the function of the

high resistivity material carried upon the inductor mem-
bers 15 and 31, particularly upon the convex edge poi-
tions thereof that in each inductor member are disposed
in opposed relation to each other in a direction parallel to
the movement of the conveyor wall 5 and in two spaced
mductor members are disposed toward each other.

in Fig. 8 the inductor 43 and its covering 46 of high
resistivity material at the convex edges are disposed in a
recess in the stator 3 similarly to the arrangement of Fig.
2. In the embodiment of Fig. 8 on the inner surface 13
of the stator 3 a continuous coating or layer 69 of the
high resistivity material is disposed in contact directly
with the face of the inductor member 43 that is disposed
toward the conveyor wall 5. It will be understood that
this coating 69 also serves to provide a smooth gradient
of potential acting together with the portions 46 to reduce

the concentration of the field on the edges of the in-
ductor member 43,

Fig. 9 shows an arrangement similar to Fig. 3 in which
the inductor member 51 and the covering 53 of high
resistivity material are disposed as in Fig. 3 with this
covering flush with the inner face 13 of the stator 3. In
this embodiment a continuous coating or layer 71 of high
resistivity material extends upon this inner face 13 cir-
cumierentially about the axis of rotation of the conveyor
wall § and in contact with the faces of the covering 53 of
high resistivity material that are disposed toward the
conveyor wall §, so that a smocth gradient of potential is
provided between the inductor members at different
potentials and, by virtue of the portions of the covering
53 that extend about the edge portions of the inductor 51,
the concentration of the field upon the edges of this
inductor member is reduced. |

It will be understood, although in the drawings the
inductor members are shown disposed adiacent the outer
face of the conveyor wall 5 and supported by the ocuter
stator 3 adjacent 1ts inner face 13, the same arrangements
may be secured with respect to inductor members that
may be supported by the inner stator 7 adjacent its outer
face similarly to an embodiment disclosed in the applica-
tion Serial No. 321,351. FEach of the modifications de-
scribed may be utilized for particular purposes when the
inductor members are thus supported adjacent either the
outer or the inner surface of the conveyor wall 5. The
respective iomizing elements may be supported by the
inner or the outer stator in the requisite opposed relation
to the respective inductor members.
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Also it will be understoed that various mechamcal

| arrangemants of and supports for the inductor members

and ionizers may be utilized within the scope of the in-

N vention, including those disclosed in the French patent

and in the U. S. application referred to. Because of
providing the high resistivity material extending about
edge portions of the inductor members and utilizing a

thin coating or layer of the high resistivity material on

the surface of the stator supporting the inductor members,
when it is desired -to provide this coating, the spacing
between the face of the inductor member that is disposed
toward the conveyor wall may be reduced so that the
requisite electrostatic fields are more easily developed, the
lonizing elements being properly disposed close to and

‘in spaced relation to the opposite surface of the conveyor

wall, having regard also to the dielectric strength of the

10

between the surface

8

practical machine of small size and especially one de-

veloping a high potential, it is desirable that the space be-
tween the stator which carries the inductor members and
the conveyor, or between the covering of high resistivity
material on this stator and the conveyor, shall be as small
as possible. ‘The dielectric medium in -‘the small con-
tinuous space extending between the stator and the con-
veyor thereby is made more effective. Especially in a

machine which utilizes a rigid cylindrical conveyor of in-

sulating material and a rigid stator of insulating material
carrving the inductor members, it is possible to support
the conveyor for rotation on its axis with close clearances
of the conveyor wall and the stator
surface to maintain the restricted width of the continuous
circumferential space about the conveyor Wall whlch 18

- filled with the dielectric gas.

dielectric medmm within-the casing of the machine which

- surrounds the mductor members and the ionizers and

their msulatmg SuUpports.
Although the invention has. been described more par—

20

tlcularly in connection with an electrostatic machine

having a conveyor providing a wall of insulating material
extending about and rotatable on an axis of rotation,
within the scope of the invention inductor members
covered at their edﬂe portions in the manner described
and connected, if desired, by relatively thin coatings or
layers of high resistivity material may be disposed in the

requisite relation to a conveyor in the form of a disc

rotatable on an axis, the inductor members being disposed
adjacent a given face of this disc and the corresponding
ionizers being disposed at the opposﬂ;e face of the disc.
The invention may be embodied in other forms of electro-
static -machines utilizing a conveyor of insulating ma-
terial and conductive inducior members while providing
 the feature that the inductor members at their edge
~ portions are covered Wlth a covering of high rasmtmty
material. | - |

‘The dielectric medmm in contact with the ionizers and
~with the surface of the conveyor adjacent which these
ionizers are disposed should have as high a dielectric
strength and as high ionic mobility as possible. This
- medium may be constituted by a gas under pressure, for
example, of the order of 10 to 15 atmospheres and pref-
erably should be a gas not having affinity for electrons.
Such a gas may be very pure nitrogen or very pure hydro-

gen and partic llarly should be free of electro-negative im-

- purities capable of fixing the electrons as would be the
case with oxygen cr the chlorine compounds.
‘is particularly advantageous because -of its high ionic
mocbility. | |
The space between the inductor members and the ad-

jacent conveyor surface in which also an intense electric

- field exists alsc may bs filled with a fluid dielectric medium
of high dielectric strength and, if possible, one having a

high dielectric constant. In a practical machine such a
medium may. be provided by . a compressed gas, for ex-
ampble, nitrogen, oxygen, freon or other similar gas alone,

or a mixturc of such gases, or an insulating liquid. It,

- therefore, would be of interest to arrange the machine so

that different fluid mediums would be 1n contact with the

respective surfaces of the cem*egfor for example, hy-
drogen at the side at which the ionizers are disposed and

a mixture of nitrogen and oxygen at the mda at which

the inductor members are dlaposed

For reascons of simplificaticn of the constructmﬂ hew-
ever, adaanfa scusly the assembled machine may be en-
closed in a amﬂﬂ casing filled with a medium under. high
pressure hich

ticns above 1“-1entloaed the shaft which carries the con-
- veyers nassing through a stuffing box in the wall of this
casing. Having regard to its dielectric strength and its
1onic mob lity and thﬂ fact that it has no substantial af-
finity for slectrons very pure hydrogen preferably is used

for this gaseous diclectric 1n-=-drum at a.pressure of about

10 to 15 atmospherses.
Ia order to secure the advantages of the mventlon in a

Hydrogen

meets so far as possible all of the condi-
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‘the variaticus and modifications of the stmcture of the
invention above referred to and others which may be
necessary for construction of a practical machine to suit
different conditions, while ufilizing the high resistivity ma-
terial extending about the edge surfaces of the inductor
members, may be made within the scope of the invention
and are intended to be within the scope of the appended
claims. -

We claim: |

1. An electrostatic machine comprising a conveyor pro-
viding a wall of insulating material having opposite faces
thereof extending generally paraliel to a path of move-
ment of said conveyor wall, means for supporting said
conveyor wall for movement thereof in said path, a stator
of Insulating material disposed adjacent and in spaced re-
lation tc a given face of said conveyor wall and having
a surface extending along said face generally parallel to
sail path of movement of said conveyor wall, a conductive
inductor member supported by said stator and having a

face disposed toward and adjacent and in spaced relation

to said given face of said conveyor wall and having be-

tween edge porticns thereof an extent generally parallel

t0 said path of movement of said conveyor wall, said
inductor member at said face thereof being uncovered by
said supporting insulating stator, a covering of high resis-
tivity material extending about said inductor member at
least at a given one of said edge portions of said in-
ducter member, and an ionizing element supported ad-
jacent the other face of said comveyor wall in opposed
relation to said inductor member for developing an electric
field between said inductor member when charged and said
ionizing element through which field said conveyor mem-
ber moves in said path. |

2. An electrostatic machine as defined in claim 1 in
which said high resistivity materlal encloses said inductor

. member.

b} |
)

60

70

3. An electrostatic machine as defined in claim 1 in
which said inductor member provides at said given edge

“portion thereof an edge surface of convex contour with

respect to the body of said inductor member and smooth-
Iy connected to said face of said inductor member dis-
posed toward said given face of said conveyor wall, said
high resistivity material covering at least a part of -said
cenvex edge surface.

4. An electrostatic machine as defined in claim 3 in
which said high resistivity material also covers said face
of said inductor member that i is disposed toward said given
face of said conveyor. |

5. An electrostatic machine as defined in claim 3 in
which said inductor member provides at the edge portion
thereof opposite in the direction along said given face of
said conveyor wall to said given convex edge surface an
oppcs*tely convex edge surface smoothly connected to said
face of said inductor member, said high resistivity ma-
terial extending upon both of said convex edge surfaces

of said inductor.

6. An electrostatic machme as defined i in clalm 1 which

| compnses charge transfer means dlsposed in the direction

75

of movement of said caweyar wall in said path along
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said path from said inductor member, said transfer means
comprising an electrode disposed adjacent and in spaced
relation to said given face of said conveyor wall, and a
bedy of high resistivity material extending generally paral-
lel to said path of mevement of said conveyer between

said inductor member and said electrode and electrically

connected te said inductor member and said electrode to
determine a controlled potential eradient therebetween.

7. An electrostatic machine as defined in claim 6 in
which said body of high resistivity material is continuous
with sald high resistivity material extending about said
inducter member.

5. An electrestatic machine as defined in claim 1 which
comprises a screen inductor member disposed adjacent and
In spaced relation to said given face of said conveyor wal
and in spaced relation to said first inducior member in the
direction of mcvement of said convevor in said path, a
secend ionizing element disposed adjacent and in spaced
relation to the face of said conveyor wall opposite to said
given face thereof and in cpposed relation to said screen
inductor member for the transfer of charges between said
conveyor and said second iomizing element, said screen
mductor member being connected to said second 1o0nizing
elernent, and a high resistivity material extending about
said inductor members at least at the edge portions of said
inductor members that are disposed toward each other
in a direction parallel to said path of movement of said
conveyor wall.

9. An elecirostatic machine as defined in claim 8 which
comprises a layer of high resistivity material supported
on sald stator extending between said inductor members
generally parallel to along and in spaced relation to said
given face of said conveyor wall, said layer being elec-
trically connected to said inductor members to provide
a controlied gradient of potential therebetween.

10. An electrostatic machine as defined in claim 1 in
which said face of said inductor member disposed to-
ward sald given face of said conveyor wall is uncovered
by said high resistivity material.

11. An electrostatic machine as defined in claim 1 in
which said high resistivity material covers said face of
said inductor member disposed toward said conveyor wall
and extends about edge portions of said inductor mem-
ber that are in spaced relation to each other along said
path of movement of said conveyor wall.
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12. An electrostatic machine as defined in claim 1 which
comprises charge transfer means dispcsed in the direction
of movement of said ceonveyor wall in said path along
sa1d path from said inductor member, said transfer means
comprising an electrode disposed adjacent and in spaced
relation to said given face of said conveyor wall, and a
body of high resistivity material extending generally paral-
fel to said path of movement cf said convevor between
said inductor member and said electrede and clectrically
connected to said inductor member and said electrade fo
detcrmine a potential gradient therebetween, said body of
high resistivity material extznding upon and coveringe said
face of said inductor member disposed toward said given
face of said conveyor wall.

13. An electrostatic machine comprising a CONveyor
providing a wall of insulating material having opposife
faces thereof extending generallv parallel to a given di-
mension ¢of said conveyor wall, a supperting member of
instlating material disposed adiacent and in spaced re-
lation to a given face of said conveyor wall and having
a surface extending aleng said face generally paralie]l to
saia dimension of said coaveyor wall, a conductive jn-
ductor member stupported by said supperting member and
having a face disposed toward and adjacent and in spaced
relation to said given face of said conveyor wall and hav-
ing between edge portions therecf an extent generally
parallel to said dimension of said conveyor wall, said in-
ductor member at said face therzef being uncevered by
said supporting insulating member, a covering of high
resistivity material extending about said inductor member
at least a given one of said edge portions of said inductor
member, and an ionizing element supported adjacent the
other face of szid convevor wall in oeppesed relation to
said inductor member for developing an electric field be-
ween said inductor member when charged and said joniz-
ing element, said convevor wall and said supporting mem-
ber being supported for movement of said conveyor wall
and said supporting member relative to each other paral-
lel to said dimension of said conveyer wall, said conveyor
wall and said ionizing element being supported for con-
comitant movement of said conveyor wall and said ioniz-

ir_lg element relative to each other parallel to said dimen-
sion of said conveyor wall.
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