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This invention relates to voltage generators of
the electrostatic influence type, and has partic-
ular reference to the method and means for start~
ing the voltage generation with a predetermined
volarity.

Influence generators are not self-starting be-
cause their generating action depends upon an
electrical field between two inductor plates. If
no field exists no voltage will be generated. In
prior art machines it has been the practice to
create a fleld by placing a small charge on one
of the plates. A charge for this purpose may be
derived from a small battery or from some ac-
. tion which produces an electrical charge by frie-
tion. Both these methods of starting are incon-
venient and not reliable.

It is the purpose of this invention to disclose
a voltage generator which ‘is self-starting and
may be used as a self-contained voltage source
or may be used as a charger for another induc-
tion generator.

One of the objects of this invention, therefore,
is to provide an improved electrostatic induction
generator which is self-starting without the aid
of externa] charging means.

Another object of the inivention is to determine
the polarity of an electrostatic generator and 1o
insure that it will always start in the same man-
ner.

Another object of the invention is to enable
induection type generators to be self-starting with-
out the addition of expensive elements or fric-
tion producing mechanisms.

The invention comprises a self-starting voltage
generator of the influence type and includes a 1o~
tatable insulator disk having conducting sectors
mounted thereon. Two induction plates are
mounted adjacent to the disk so that a feld be-
tween them will include some of the conducting
sectors. One of the induction plates is made of

a material which has a work function which. dif- -

fers from the work function of the sectors. A
diametral conductor with contact brushes con-
nects two opposite sectors while they are in the
-electric field between the two stator plates and
breaks this connection s the sectors leave ‘the
field. Two connecting brushes are ‘provided, one
for each induction plate, to transfer the voltage
. from the sectors to the plates.

For a better understanding of the present in-
vention, together with other and further ohjects
thereof, reference is made to the following de-
seription taken in connection with the accem-
panying drawings.

Fig. 1 is a schematic diagram of an influence
type generator with o self-starting arrangement.
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Fig. 2 is'a schematic diagram of a conventional
electrostatic influence generator with a self-start-
ing generator used as a charger.

Flig. 3 is similar to Fig. 1 but has two additional
brushes which are connected to output terminals.

Fig. 4 is'also similar to Fig. 1 but has a different
output circuit.

Fig, 5-is the same as Fig. 1 except that the sta-
tor plates are set at different distances from the
disk.

Referring now to Fig. 1, a selfzstarting infuence
generator is illustrated schematically. An in-
sulated disk 10 is secured to a shaft ! which is
suitably journaled for operative rotation. The
shaft and rotor may be turned by manual means
or a suifable motor may be employed. A plu-
rality of conducting sectors 12 are secured to
the disk near or at-tsperiphery and are insulated
from each other. A ‘diametral -conductor ter-
minated by brushes (3 and (4 is secured to an
insulated ‘stationary member -and is adjusted so
that the brushes make contact with each sector
as it is rotated by the brush position. Also mount-
ed on stationary mnon-conducting -supports are

two influence plates 15, 16, ‘which -are positioned

on -opposite -sides ‘of -the ‘disk 10 with their sur-
The
drawing ‘shows these plates in a conventional
representation; actually, an efficient machine
employs flat plates mounted parallel to the flat
surfaces of the disk.

In order to collect the generated charges from
the rotating sectors collector brushes {7, 18 are

employed. These brushes are connected to the

stator influence plates 15, 16 and miake contact
with the sectors as they pass into the electyic
field of the two plates. Terminals 20, 21 sre con-
nected to the influence plates and can he used
to supply high voltage electrical power to an ex-
ternajl circuit.

To provide the self-starting characteristic, one
of the stator plates 15 is'made of aluminium while

‘the 1otating sectors 12 are made of brass 6r cop-

pver. ‘Ofher combingtions of metals may be used,
the only requirement being that the metals have
different work functiotis. The work function of
a ‘coniductor ‘miay be defined as the minimum
energy that mtuist be imparted to an electron be-
fore it can ‘be einitted from the surface of the
conductor. "The work Tunction is generally ex-
pressed in electron volts ot simply “volts.” "When
two conductors having different work functions
are connected together, an electric field is pro-
‘duced between the free ends, the value of the
field in volts being equal to the differerice be-
tween the two work functions. This value is
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called the contact potential. For a more detailed
exrlanation of the above subieet see “Industrial
Flectronics Reference Book.” published by John
Wilev 1948. pages 10 to 13, inclusive.

If the stator plate {5 is made of aluminium hav-
ing a work funection of about 3.0 volts and the
sectors are made of brass having a work function
of ahout 4.2 volfs. then bv joining them by means
of brush {7 and the brush condrctor, an elestric
field of 1.2 volts is produced between the stator
plate and the sector. When the sector moves
out of contact with brush {7 an electric charge
is retained by it, the value of which depends
upon the capacitance of the plate-sector com-
bination.

When the charged sector reaches brush {3
which is connected to the diametral conductor
and hrish 14, the charge is divided between the
two sectors, making simultaneovs contact, and
when the two sectors break contact with brushes
12 and 14 and are turned away from stator plates
15 and 6. their potential increases in proportion

" to the decrease in capacitance. When each sec-
tor has made almost half a revolution and reached
brushes {8 and {7, respectively, their potential
has increased to a valve which is many times the
starting value of 1.2 volts and thereafter the op-
eration is practically independent of the contact
potential used to start the voltage generation.

The gradual build-up of potential on stator
- plates 15 and {6 follows the usual procedure
" present in most static generators. . When the sec-
tors are connected by the diametral conductor
they are chareed by induction or influence be-
cause thev lie between two charged stator plates.
When disconnected from the diametral conductor
they retain their charge since they are still in the

- electric field and when the sectors are removed
from the vicinity of a stator plate having an un-
iike charge and foreed into the vicinity of a sta-
tor plate having a like charge the potential is in-
creased many times. . )

Tt is obvious that the above described building
up process will not work unless there is some

- initial electric field between the two stator plates .

to give the sectors their initial charse. The con-
tact potential provided by the dissimilar metals
used for one of the stator plates and the sectors
is the starting votential which insures that the

generator will always start and will always have :

the same polarity. - )
The use of a copver conductor between stator
plate 15 and brush {7 does not chanee the overa-
tion nor does the use of egraphite for brush 7.
The various contact potentials introduced in the
circuit because of dissimilar elements as com-
ponents cancel out and leave only the contact
potential between the -end materials to form an
electric field. '
It has been found that the generator of Fig. 1
is reliable only when there is no insulator between
~the stator plate 15 and the sectors {2. Enclos-
ing either of these elements in an insulating
shield - produces faulty and changeable fields
which vary considerably with temperature and
are alwavs subject to superimposed fields due to
. electric charges caused by friction.

Since elements 15 and 12 cannot be insulated,
the maximum voltage generated cannot be more
than a few thousand volts and if greater voltages
are desired, an insulated generator is used as
shown in Fig. 2 with the self-starting generator
used as a charger. In Fig. 2 the left hand ma-~
chine is the same as the generator shown in Fig. 1
- and -the right hand machine is a conventional
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high voltage generator with sectors 24 enclosed
in a good insulating material such as Lucite or
Teflon.

The high voltage generator includes a disk 25
mounted on a shaft 26 which is journaled for ro-
tation. A diametral conductor 27 with brushes
on each end is employed to make contact with
the sectors while they are in an electric field and
break contact as they move out of the field.
Stator conducting plates 30 and 3{ assume the
built-up charges that form the main eleciric field
of the generator. Collector brushes 32 and 33
collect the charges from the sectors and charge
auxiliary plates 34 and 35. OQutput terminals 36
and 37 in this machine are connected to the sec-
tors 24 by separate collector brushes to isolate
the output circuit as much as possible so that
if a breakdown or spark-over should occur it
will have very little effect on the remainder of
the generator. In order to replenish the main
stator plates with a built-up charge a feed back
circuit is used. It includes a conducter 38 and
a resistor 40.

The output of the charging generator is ap~
plied over conductors 41 and 42 to the diametral
conductor 27 and stator plate 3!. A damping
resistor 43 which may have a value of one meg-
ohm is included in series with one of the con-
ductors to cut down any unstable oscillations
which might otherwise result. A conductive
shield 44 encloses the charging generator to pro-
tect it from stray electric fields. It is connected
to ground. )

The operation of the combination circuit of
Fig. 2 is similar to the arrangement of Fig. 1.
The charger builds up as previously described
and produces an electric field between stator plate
31 and the sectors in contact with the lower brush
of diametral conductor 27. The sectors assume
a charge and carry it to brush 33 and sector
plate 34. Plate 34 charges stator plate 36 through
the feed-back circuit 38, 40 and the generator is
in a condition to continue building up without
additional priming,

It has been found by experiment that an un-
shielded charging generator will produce unstable
changes of polarity due to feed-back action from
the main generator. The action is as follows:
When the charging generator builds up it starts
the main generator which in turn builds up and
produces a higher voltage and a much stronger
static field. The resultant field is strong enough
to influence the charging generator and cause it
to change polarity. The changed polarity is
communicated to the main generator which also
changes polarity and then exerts the same in-
fluence on the charging generator. 'This static
feed-back action can be eliminated by the use
of the grounded shield 44.

Fig. 3 is similar to Fig. 1 except that brushes
50 and 51 have been added to collect charges from
the sector plates. Output terminals 52 and 53
are connected to these collector brushes and are
used to supply an external load circuit. Con-
necting the output circuit in this manner isolates

- it from the generating and feed-back circuits

sufficiently so that a short circuit of the cutput
conductors will not change the polarity of the
generator ner stop the generating action.

Fig, 4 is a simplified circuit similar to Fig. 1

- but using a high resistance diametral conductor
- and taking the output energy from the resistor

5

terminals. In Fig. 4 brushes 13 and i4 operate
as collector brushes to transfer charges from the
sectors to output terminals 52 and 53. They
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also cooperate with resistor 54, which may be
as high ag ten megohms, to isolate charges on
the sectors as they pass through the electric fleld
between stator plates {5 and 16.

The generators illustrated in Figs. 3 and 4 are
provided with stator plates made of materials
having differing work functions similar to the
generator iltustrated in Fig. 1. 'This arrauge-
ment insures their self-starting characteristic.

The generator illustrated in Fig. 5 is similar
to Fig. 1 except the spacing of the stator plates
is different. In this arrangement both plates 5
and 16 are made of the same conducting ma-
terial, such as aluminium. The revolving sector
plates 12, however, must be made of a material
which has a different work functign, such as cop-
per or brass. Under ordinary circumstances, with

the stator spacings equal there would be no .

tendency to start the generating action since the
electric fields created between the stator plates
and the sectors would be equal and opposite.
However, stator plate 16 is spaced a substantially
greater distance from the rotating sectors than
stator plate 15 and, therefore, the strength of
field in volts per inch is substantially different
in the two fields. Under these circumstances,
the charges induced in sectors {2 as they pass
plate 16 are greater than the opposite charges
induced in the sectors as they pass plate 18. The
differential accumulated charge is sufficient to
start the feed-back action and the generator
builds up in the usual manner.

In practice an electric motor may be coupled
only to shaft 26 of the main generator (Fig. 2)
and the smaller charger turned by hand for a
few turns when it is desired to start the generat-
ing action; or the two shafts may be coupled to-
gether and both rotated while the main generator
is being used.

Frequent and varied tests of the arrangements
shown in the drawings have shown that the com-
bination always starts generating as soon as the
disks have started to rotate and the polarity is
always the same.

While there have been described and illus-
trated specific embodiments of the invention, it
will be obvious that various changes and modifi-
cations may be made therein without departing
from the field of the invention which should be
limited only by the scope of the appended claims.

Iclaim:

1. An electrostatic voltage generator compris-
ing, a rotatable insulating support, conducting
sectors mounted on said support, two stator
plates having dissimilar work functions mounted
. adjacent to the sectors, a diametral conductor
having a brush at each end thereof for sequen-
tially connecting opposite sectors as said sectors
pass through the electric field between the stator
plates, -and two collecting: brushes, each con-
nected to a stator plate, for collecting electrieal
charges from the sectors. :

2. An electrostatic voltage generator compris-
ing, an insulating disk mounted for rotation, a
plurality of conducting sectors secured to the
periphery of the disk, two stator plates having
dissimilar work functions oppositely mounted
adjacent to the sectors, a diametral conductor
having a brush at each end thereof for sequen-
tially connecting opposite sectors as said sectors
pass through the electric field between the stator
plates, and two collecting brushes, each con-
nected to a stator plate, for collecting electrical
charges from the sectors.

3. An electrostatic voltage generator compris-
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ing, 8 base member, an insulating disk rotatably
mounted on the base, & plurality of conducting
sectors secured to the periphery of the disk in
spaced arrangement and insulated from each
other, two stator plates having dissimilar work
functions oppositely mounted adjacent to the
sectors, a. diametral conductor having a brush at
each end thereof for sequentially connecting op-
posite sectors as said sectors pass through the
electric field between the stator plates, and two
collecting brushes, each connected ito a stator
plate, for collecting electrical charges from the
sectors.

4. An electrostatic voltage generator compris-
ing, a base member, an insulating disk rotatably
mounted on the base, a plurality of conducting
sectors secured to the periphery of the disk in
spaced arrangement and insulated from each
other, two stator plates having dissimilar work
functions oppositely mounted adjacent to the
sectors, a diametral circuit movmted on the base
having a brush at each end thereof for sequen-
tially connecting opposite sectors as said sectors
pass through the electric field beween the stator
plates, said circuit including a load, and two col-
lecting brushes, each connected to a stator plate,
for collecting electrical charges from the sectors.

5. An electrostatic voltage generator compris-
ing, a base member, an insulating disk rotatably
mounted on the base, a plurality of conducting
sectors secured to the periphery of the disk in
spaced arrangement and insulated from each
other, two stator plates mounted on the base
adjacent to the sectors, said plates made of dis-
similar conducting materials with dissimilar
work functions for creating an electric field in
a portion of the space between the two plates,
a diametral conductor mounted on the base hav-
ing a brush at each end thereof for sequentially
connecting opposite sectors as said sectors pass
through the electric field, and two collecting
brushes, each connected to a stator plate for col-
lecting electrical charges from the sectors.

6. An electrostatic voltage generator compris-

5 ing, a base member, an insulating disk rotatably

mounted on the base, a plurality of conducting
sectors secured to the periphery of the disk in
spaced arrangement and insulated from each
other, two stator plates mounted on the base
adjacent to the sectors, said plates made of dis-
similar conducting materials with dissimilar
work functions for creating an electric field in
a portion of the space between the two plates,
8 diametral conductor mounted on the base hav-
ing a brush at each end thereof for sequentially
connecting opposite sectors as said sectors pass
through the electric field, two collecting brushes,
each connected to a stator plate for collecting
electrical charges from the sectors, and output
terminals connected to the stator plates for ap-
plying electrical power to a load circuit.

7. An electrostatic voltage generator corpris-
ing, & base member, an insulating disk rotatably
mounted on the base, a plurality of conducting
sectors secured to the periphery of the disk in
spaced arrangement and insulated from each
other, two stator plates mounted on the base
adjacent to the sectors, said plates made of dis-
similar conducting materials with dissimilar
work functions for creating an electric field in
a portion of the space between the two plates,
a diametral conductor mounted on the base hayv-
ing a brush at each end thereof for sequentially
connecting opposite sectors as said sectors pass
through the electric field, two stator collecting
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“brushes, each connected to a stator plate for ¢ol-
lecting electrical charges from the sectors, and
two output brushes mounted so as to make con-
tact with the rotating sectors for collecting
charges from the sectors and making them avail-
able to a load circuit.

8. An electrostatic voltage generator compris-
ing, a base member, a rotatable insulating sup-
port, conducting sectors mounted on said sup-
port, two stator plates made of conducting ma-
terial differing from the sector material and hav-
ing a work function which is substantially dif-
ferent from the work function of the sector ma-
terial, said stator plates mounted on the base
adjacent to the rotatable sectors and arranged
to produce field strengths differing from each

. other, a diametral conductor mounted on the
base having a brush at each end thereof for se-
quentially connecting opposite sectors as said
sectors pass through the eleciric field between
the stator plates, and two collecting brushes, each
connected to a stator plate, for collecting elec-
trical charges from the sectors.

9. An electrostatic voltage generator compris-
ing, a base member, a rotatable insulating sup-
port, conducting sectors mounted on said sup-
port, two stator plates made of conducting ma-
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- terial differing from the sector material and hav-

ing a work function which is substantially differ-
ent from the work function of the sector mate-
rial, said stator plates mounted on the base adja-
cent to the rotatable sectors, one of said stator
plates positioned substantially closer to the sec-
tors than the second of said plates, whereby the
field strength produced between one plate and
the sectors is substantially different from the
field strength produced between the second plate
and the sectors, a diametral conductor mounted
on the base having a brush at each end there-
of for sequentially connecting opposite sectors
as said sectors pass through the electric field
between the stator plates, and two collecting
brushes, each connected to a stator plate, for
collecting electrical charges from the sectors.-
CARL BOSCH.
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