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The present invention relates to electrostatic
machines working by infiuence, in particular to
rotary machines producing g periedical dischsrge,
and it is more especially concerned with internal
combustion engine spark ignition machines.

The chief object of my invention is to provide a
machine of this kind which is better adapted to
meet the various requirements of practice than
those existing at the present time.

‘The machines with which my invention is con-
cerned include at least two parts in relative move-
ment with respect to each other, one of these
parts carrying an even number of insulaied eol-
lecting plates initially provided with electricity
charges the polarities of which alternate from
one plate to the next one, and the other part
carrying a plurality of insulated influenced
plates, with means for short-circuiting by pairs
the influenced plates, and means for discharging
these plates onto the collecting plates.

They are characterized in that at least one of
sald means is constituted both by combs enabline
the electric charges to pass through a thin layer
of a gaseous dielectric and by brushes establish-
Ing a sliding contact, these brushes heing ar-
ranged to retract automatically under the action
ot 8 physical force developed by the operation of
the machine, when this machine reaches speed
conditions for which electric discharze can be
conducted through the combs.

Preferred embodiments of my invention will
be hereinafter described with reference to the
accompanying drawings, given merely by way of
example, and in which:

Fig. 1 of this drawing diagrammatically shows
in cross section a spark ignition machine aceord-
ing to my invention.

Fig. 2 shows a detail of g machine made accord-
ing to a modification of that of Trig. 1.

The machine includes at least two portions in
relative movement with respect to each other,
preferably a fixed portion and a rotary portion,
one of these portions includine an even number
of insulated plates (collecting vlates), which are
supposed initially to carry electric charges the
polarities of which alternate from one plate to
the next one, and the other portion including a
plurality of insulated plates (influenced plates)
which come successively opposite each of the first
mentioned plates, together with means for suc-
cessively short-circuiting the pairs of influenced
plates which are opposed with respect to the axis
of the machine, and means for conveying ontc
the collecting plates the electric charges which
have been generated on the infiluenced plates.

L K=
ot 1

4 i)

66

2

Concerning the means for successively short-
circuiting by pairs the plates which have been
electrified by influence, and the means for trans-
ferring to the collecting plates the eharges which
have been induced in the influenced plates, at
ieast one of them, and preferably both, include
simultaneously combs (i. e. sharp points) which
enable the electric charges to pass through 3
thin layer of a gaseous dielectric (of the order of
magnitude of one tenth of a millimetre for in-
stance) and brushes which establish a sliding
contact between the fixed and rotating plates,
and the brushes are arranged in such manner
that they retract automatically, under the effect
of a physical force developed by the operation of
the machine, when this operation reaches con-
ditions (and in particular a rotational spead)
such that the transmission of charges can take
place through the combs.

This physical force may be for instance a suc-
tion created by the operation of the machine, but
1t is more advantageous 1o use the centrifugal
iorce developed in elements carried by the rotat-
ing portion.

In this case, the brushes are disposed on the
rotating porticon of the machine and they are
arranged in such manner as to be subjected, on
the one hand, to the action of this centrifugal
lorce, for instance through a kinematic devies
(link system or other) and, on the other hand, tc
an antagonistic elastie action.

Preierably, the brushes themselves are sub-
Jected to the centrifugal forece and they are given
a natural elasticity such that, when the machine

o rotates at a speed lower than a given value, the

brushes establish a sliding contact with the con-
aucting pieces located opposite them, wheareas,
when the machine rotates at a speed higher than
tnis value, the brushes are bent out of contact,
the electric charges then passing through the
combs associated with the brushes.

In the construction shown by the drawing.
there are two collecting plates | and 2, charged
respectively with negative and pesitive electricity
and embedded in an insulating ring 3 carried by
the rotating portion (rotor) of the maching, the
direction of rotation of which is indicated by
arrow f. There is a plurality of influenced plates
diametrically opposed two by (8a—1Afp,
v0—3b, 6a—8D, Ta—Tb) carried by the fixed DO -
tion (stator) of the machine, constituted by an
insulating mass 8.

According to a first embodiment (Fig. 1), the
means for successively short-circuiting the pPairs
of infiuenced plates (4a and 4b, 5a and vb, ete.),
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are constituted by two opposed systems including
each a brush (8¢, 8b) and a comb (ila, {80) car-
ried by the rotor and connected by conductor
means. When said conductor means is disposed
at the periphery of the rotor, the brushes and
combs extend through apertures (2a, {2b pro-
vided in ring 3 and plates § and 2. When the
rotor includes a metallic fly-wheel {1, this fly-
wheel may ke used as conductor means.

The means for transferring to the collecting -

plates 1, 2 the electric charges induced in the
insulated plates (da, 4, ete.) -are alsc constituted
by two opposed systems including each a brush

(3¢, 13Db) and & comb_(Ma !ﬂb) carried by uhe_

rotating plates 1, 2.

~ The brushes (Qa 80, 13a, 13D) are constltuted
in the embodiment of Fig. 1, by bent elastic plates

having their convexity turned toward the direc-

tion of rotation, as shown by the drawing.

 According to another embodiment (Fig. 2)

~each comb and brush system is constituted by

o single elastic conductor plate 16 the edge {8

of which plays the part of a comb when, under
the effect of the centrifugal force, platc 8 IS
deformed to oc cupy the pomtmn shown in dotied
lines in g, 2. -

The operation of the maﬂmnﬂ i3 as foliows:

When the machine is started, there 15 alwa:,rs
o difference of polarity between plates | and 2.
As a rule, due to the preceding operation of ihe
- machine, there is always some remaining elec-
tricity charges on these plates, whereby one cf
them is positively charged with respect to the
cther. Even without having to rely on the ex-
istence of these residual charges, it 1s pointed
- out that rotation of parts ii—3 with respect
to  the stator will produr*e by fricticn on air
small electric charges, and as these charges are
never exactly equal, one of the platss |—2 will
be charged more than the other and ﬁi:fei'enﬂas
of polarity will thus be created. For the sakse
of simplicity, in the following explanations it
- will' be supposed that plate |
~ charged and plate 2 is positively charged. These
nigtes charge by influence the plates 4a, 46 lo-
cated respeciively opposite them which are shori-
circuited through brushes Sa and 380 (Fig. 1) or
{5 (Fig. 2) and fly~-wheel I.

with positive electricity and these plates remain
thus charged when, the rotor having rovated,
the connection between them is cut off. Then,
alver dﬂgular displacement of rotor 3, brush (3¢
cones into contact with plate €4 and brush &b
with plate 45, whereby the charges carried by
niates ¢ and 4b are respectively transierred
to colleciing plates i and 2. Due to the rofation
the charges on the mm&mg
piates { and 2 thus tend to be mulviplied angd
vhen the speed of rotation reaches and ﬂ}.ceeds
a certain value, these charges are such that
cominunication can be established through combs
9 and {4, (in the case of Fig. 1), or {6 (in the
case of Fig. 2) through the gaseous dieieciric.
L this time, under the effect of the centrifugal
orce, brushes 8§ and I3 (or {5) are bent info

vhe positions shown in dotted lines where they
- The opera- -
tion of the machine remains the same, with the

no longer contact the fixed plates.

exception that the internal connections are es-
~ tablished execlusively through the combs e.
withouv any friction. --
According to another feature of my 1:1vent1on
which will be supposed to be applied to 2 machine
such as that above described for the sparking

Plate &a is thus.
charged with negative electricity and rlaie 45
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spark 18 produced hetween
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ignition of internal combustion engines, the ro-

tating portion of the meachine i1s carried by the '
- fly-wheel of the engine, designated by I,

sald
fly-wheel is used to constitute one of the arma-
tures of a condenser (the metallic plates 1 and
2 heing for instance surrounded by annular fly-
wheel {§ and the insulating ring 3 being inter-

- posed between said fly-wheel 1i and said plates

{, 2) capable of storing up a certain amount of
electricity, and, preferably, the rotor, in particu-
lar if it includes a metallic fly-wheel, is then
used as spark distributor.

For thnis purpose, every second electrifying
plate, in particular one of the two plates | and 2

"in the embodiment shown by the drawing, is
1T ex-

provided with an insulated projection
tending in an insulated fashion through the
metallic fiy-wheel and I dispose externally fo

the rotor g fixed metallic rod {8 in communica-

tion with the engine spark plug, in such manner
that at a given time of the rotation cf the fly-
wheel, projection {7 comes opposite rod i8 and

at 2 small distance thereof. At this time, a short
these pieces and
causes the spark to Be produced at vne sSpark

- plug: the spark is thus produced at a time which
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1s In relation with the position of the engine

ﬂvnxﬁrheel' that is to say with the position of the
piston (or the 1}15‘50115) in its cyimd r (or uleir
yunde“s)

{ use only every second plate for the produc-

ti{)n of ‘i}he spark, for instance negative plate {,
SO a5 {0 Eeep the other plate 2 consvantly cnarged
with electricity, which facilitates the production
of electricity in the first lgla a.m:i obviates risks
of Iailure. - | .

A great advantage of such . machine is that
it creates no friction between the contact ele-
menis 1o be connecied and, consequently, elimi-
nates the meoest serious cause of wear and iear
of these elements.

In a general manner, while 1 have, in the
above description, disclosed what I deem to he
practical and efficient embodiments ¢of myv in-

5 vention, it should be well understood that I do

not wish to be limited therefo as there might

- be changes made in the arrangement, disposition
‘and Iorm -of the paris without deparmng from

,.;he principle of the present invention as com-

prehended Wlbhll" the scope of the accom“:miﬂyma
claims.

What I claim is: | | . |

1. An electrostatic machine which comprises,

in combination, two parts movable with respect

t0 each other, an even number of insulated col-

iecting plates carried by one of said paris, said

piates being provided with electric charges of

‘respective polarities alternating fiom one plate

to the next one, a plurality of pairs of insulated
influenced plates carried by the other part o
nlace the two plates of each pair respsciively
ocpposite two successive collecting plates, means
tor short-circuiting said pairs of plates succes-
sively, and means for discharging said infivence

plates onto said collecting plates respectively,
at least one of said {two means mcluqu ot
COINoSs,

machine, arranged to pass the eleciric charges

- through a thin layer of a gaseous dicleciric, and

70
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‘brushes, intended for the starting of the machine,
arranged to achieve sliding contacts for the
‘passage of sald charges, said brushes being re-

tractable into inoperative position in response to
a glven relative veloclty of said two par S ¢ thne
machine, |

intended for normal opergiion of the
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2. An electrostatic machine which comprises,
in combination, two parts rotatabie with respect
to each other, an even number of insulated col-
lecting plates carried by one of said parts, said
plates being provided with electrie cnargess of
respective polarities alternating from one plate
to the next one, a plurality of pairs of insulated
influenced plates carried by the other part o
place the two vlates of each palr respectively
opposite two successive collecting plates, means
for short-circuiting saig pairs of plates succes-
sively, and means for discharging said influenced
plates onto said collecting plates respectively, at
least one of said two means including both combs,
intended for normal operation of the machine,
arranged to pass the eleciric cnarges through
a thin layer of s gaseous dieleciric, and brushes,
intended for the starting of the machnine, ar-
ranged o achieve sliding contacts for the passage

of said charges, said brushes veing retraciable

into inoperative position by the centrifugal forge
developed by one of said parts, which is rotating,
when the speed of revolution thereof reaches
& given value.

3. A machine acecrding to claim 2 in which the
brushes are elastic and directly supjected to the
action of the centrifusal foree which deforms
them into inactive position.

2. A machine according to claim 2 in which
the brushes are constituted Dy bent resilient
pPlates carried by the rotating part so as to be
deformed into inoperative pesition by the cen-
trifugal force.

0. A machine according to claim 4 in which
each comb is constituted by the end of the cor-
responding brush.

6. A machine according to claim 2 for use as
spark ignition machine in connection with an
internal combustion engine, in which the rotat-
ing portion of the machine is carried by the
engine fly-wheel,

7. A machine according to claim 6 in which the
fly-wheel constitutes one of the armatures of a
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condenser capable of storing up electricity, the
other armature being constituted by collecting
plates carried by the rotating part.

8. An electrostatic machine which comprises,
in combination, two parts movable with respect
to each other, an even number of insulated col-
lecting plates carried by one of said parts, said
plates being provided with electric charges of
respective polarities alternatineg from one plate
to the next one, a plurality of insulated influenced
plates carried by the other part 50 as to be brought
successively opposite said collecting plates in re-

urrent fashion, whereby when each of said in-
fluenced plates is passing opposite one of said
collecting plates, two charges of equal magnitudes
and opposed polarities are formed on the opposed
faces thereof respectively by influence from said
coliecting plate, means responsive to the relative
movemens, of said parts for successively eliminat-
Ing from every infiuenced plate as it is still pass-~
ing along each of said collecting plates the elec-
tric charge, of the same polarity as that of said
last mentioned collecting plate, which has heen
formed by influence on the side of sald influenced
plate opposed to that facing said collecting plate,
and means for discharging said infiuenced plates
onto said collecting plates as soon as they come
opposite them, at least one of said two means
Including both combs, intended for normal oper-
ation of the machine, arranged to pass the elec-
tric charges through a thin layer of a gaseous
dielectric, and brushes, intended for the starting
oI the machine, arranged to achieve sliding con-
tacts for the passage of said charges, said brushes
being retractable into inoperative position in re-

Sponse 10 a given relative velocity of said two
parts of the machine.
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