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6 Claims.

This invention relates to alternators.

The invention is particularly directed to the
varying capacity reactance-type of alternator dis-
closed and broadly claimed in my original Patent
No, 1,893,019, dated January 3, 1933, reissued
June 22, 1937, under No. 20,416.

The varying capacity reactance disclosed in my
aforestated prior patent is characterized by con-
denser electrodes of relative shapes and forms
adapted during relative motion thereof to pro-
duce a variable current of a desired wave shape.
A varying capacity reactance of this nature when
connected in the input circuit of a space dis-
charge tube, as the patent teaches, produces in
the -output circuit of said space discharge tube a
variable current, the wave form of which is pre-
determined by the relative forms and shapes of
said electrodes.

An analytical investigation of the theory of an
electrostatic alternator characterized as afore-
stated discloses the fact that the magnitude of
the developed alternating E. M. P. is inversely
proportional to the magnitude of the inherent
capacitance of the opposing electrodes. I have

discovered that by making the width of the active =

surface of a scanning electrode a small fraction
of the distance between any point of maximum
width of the scanned capacity area of a coacting
electrode and the next adjacent point of mini-

mum width of said scanned area, this inherent !

capacitance is kept to a small minimum, such
that maximum E. M. F. is developed. In terms
of wavelength, it is found that the effective width
of the scanning electrode should be less than half
a wavelength.

It therefore is an important object of the in-
vention to provide.a simple and accurately func-
tioning alternator which insures maintenance of
small inherent capacitance of the opposing elec-
trodes and development of maximum E. M. F.

A further object is to provide electrodes of pre-
calculated shapes, forms and relative proportions,
mounted and adapted accurately to govern the
effective capacitance of the alternator and insure
electrical reproduction of high fidelity.

Another object is to provide means whereby
any number of predetermined waveform patterns
can be simultaneously utilized for the production
of alternating voltages of different tone frequen-
cies, each of any predetermined waveform. That
is to-say, the patterns may each be of a different
complex waveform, or they may each be of sinus-
oidal waveform conforming to the vibrational fre-
quency of a predetermined musical tone.

Broadly speaking, the invention proposes im-
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proved means for producing alternating current
of small magnitude in the input circuit of a space
discharge tube, the waveform of which is a true
veplica of the waveform determined by a definite
contour of a scanned capacity area.

While I do not propose to limit myself to the
particular structural features herein disclosed, an
important feature of my invention resides in the
novel construction of an electrode, the effective
capacity area of which is a layer or sheet of elec-
trically conducting material adapted in coaction
with a rectilinear electrode of proper proportions
to originate variable current of a predetermined
waveform which will be commercially useful for a
large variety of purposes.

A further important object of the invention is
to provide means by which the instantaneous ca-
pacitance of a scanned area is increased in a
manner greatly to augment the energy developed
by the alternator.

A further object is to provide an electrostatic
alternator, a part of which is a common support
of non-conducting material for any desired num-
ber of waveform patterns of electrically conduct-
ing material, which patterns can be stenciled
upon the support or otherwise applied thereto,
such, for instance, by affixing thereto pre-cut
sheets of foil or the like. In either case, the pat-
terns will consist of independent circles of con~
joined capacity areas of predetermined configura-
tion, all of which can be capacitatively related to
a common scanning electrode, or instead, each
circle can be associated with a separate scanning
electrode as the particular case may require or be
found desirable. :

A still further object is to provide an electrode
assembly or organization, the electrodes of which
are spaced from each other a distance equal to
one wave length of an associated waveform pat-
tern, the arrangement serving to increase the in-
stantaneous capacitance and proportionately to
augment the energy oubput of the alternator.

The manner in which these principles can be
utilized will more fully appear from the following
detailed description with reference to the accom-
panying drawings, in which:

Figure 1 is an end elevation of the alternator;

Figure 2 is a view in side elevation of the alter-
nator connected in the electrical network em-
ployed in the system of my invention;

Figure 3 is plan view of a section of a continu-
ous electrode showing & typical recurrent wave as
illustrated in Figure 2;

Figure 4 is a transverse section through a modi-
fied form of alternator;




2

Figure 5 is a diagrammatic illustration of a
plurality of wave form patterns mounted upon a
common member and arranged in coaction with a
scanner which is common to all of said patterns,
and

Figure 6 is a view similar to Figure 5 showing
a form of the invention wherein each wave form
pattern is adapted to be scanned by an electrode
which is individual to an associated pattern.

Referring to the form of my invention shown
in Figures 1 to 3, inclusive, a hollow cylinder |
is provided, the same having an insulating outer
surface or periphery, said drum being fixedly
mounted on a shaft 2 upon which is secured a
pulley 3 or other well known form of driven ele-
ment from which power can be received from a
driving source or transmission mechanism for im-
parting continuous rotational motion to said
drum. As the invention may be put to a large
variety of uses, no particular form of power trans-
mission is deemed necessary to be shown herein.
In one use of the invention it may simply be re-
quired to drive the drum at an assigned constant
speed, in which event, a transmission employing
the constant speed motor shown in my prior
patent will be entirely satisfactory. In another
use to which the invention can be put, a plurality
of drums may be employed for the production of
alternating voltages of different tone frequency.
For the use last stated, any well known power
transmission can be employed to drive the re-
spective drums at different relative speeds for a
predetermined pitch relation of the produced fre-
quencies.

The shaft 2 rotates in bearings which are sup-
ported in any convenient manner upon g mount-
ing. A slip-ring 8 is mounted on said shaft by
means of an insulating bushing 7. A suitable
contacting brush 8 bears yieldingly against said
slip-ring for the purpose of making electrical
contact therewith. The outer surface of the drum
{ is provided with a wave form pattern consist-
ing of a layer of electrically conducting material,
such, for example, as metal foil or carbon ce-
mented or otherwise firmly and evenly affixed
to said drum. One edge of this electrically con-
ducting layer is straight while the other edge is
undulatory or given a particular wavy contour, as
hereinafter indicated.

Parallel to the axis of shaft 2 and immediately
adjacent to the periphery of the drum I, say at a
distance of the order of a millimeter, there is sup-
ported a narrow edged conducting strip 5 whose
length is greater than the maximum width of the
area #, and whose width is but a small fraction of
the distance between any point of maximum
width of said area and the next adjacent point
of minimum width of said area. In terms of
wavelength, the approximate width of the strip 5
is less than half a wavelength. Said conducting
strip is supported by an insulating member 6.

Associated with the parts above deseribed is an
electrical system in which leads 10 and I elec-
trically connect brush 9 and the scanning elec-
trode 5, respectively with a source of polarizing
potential 12 and a series resistor 13 and with an
amplifying system including a space discharge
tube 171, and components 16, and 18—19, inclu-
sive, as shown. Resistor 13 has a value of the
order of two megohms; and the polarizing poten-
tial may be of the order of several hundred volts.
Elements 12 and (3 are in turn connected to an
amplifier network through the coupling condenser
14, as shown.
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Having described the essential structural fea-
tures of the device, the operation thereof is as
follows:

The wave form pattern or wave area 4 and the
fixed insulated conductor or scanning electrode 5,
will be charged to the potential difference exist~
ing between the terminals of the polarizing source
12. That portion of the wave form pattern or
wave area 4 which, at any given instant, is di-
rectly opposite the fixed scanning electrode 5
will constitute an electrostatic condenser. If and
when the pattern is caused to move relative to
the fixed scanning electrode by mechanically con-
necting the pulley 3 with a synchronous motor or
other well known driving unit, the capacitance of
the electrostatic system will vary, and thus the
charging current from the potential source (2
will be caused to vary in a corresponding manner.
If and when the parallelism of the axis of the
wave form pattern and the scanning electrode
remain fixed, the magnitude of the aforestated
charging current will always bear a fixed relation
to the instantaneous value of the capacitance.
It therefore follows that the charging current
passing through the resistor 13 will vary as the
capacitance varies; and the variation of the ca-
pacitance, for a fixed peripheral speed, will de-
pend upon the contour of the wave form pattern.
Thus there is established in the resistor {3 an
alternating current of small magnitude, which, in
wave form, is a replica of the wave form deter-
mined by the contour of said pattern.

The alternating current flowing in the resistor
13, as ahove set forth, will give rise to an alter-
nating E. M. F. at the terminals of said resistor
3. This alternating E. M. ¥, will, from the na-
ture of the case, be a replica as to wave form of
the alternating current which gives rise to it.
The alternating E. M. F. is impressed upon the
amplifier network through the medium of the
capacitance 14, and is amplified in said organi-
zation to any desired degree. Thus there is estab-
lished in the load circuit of the amplifying system
an electrical replica of the variations in capaci-
tance caused by the relative motion between the
aforestated wave form pattern and its coacting
scanning electrode. The combination as recited
herein is thus s, means whereby any desired vari-
ation in capacitance can be translated into a cor.
responding variation in electrical energy.

The frequency and wave form of the alternating
electrical output is determined by the number of
complete wave forms which extend around the
drum | and by the angular speed of said drum.
A whole number of complete wave forms is al-
ways arrangsd on the periphery of a given drum.
This will be clearly understood upon reference to
Figure 3 wherein a typical recurrent wave area is
shown. such as will be used in the form of my
invention shown in Figures 1 and 2.

In the form of my invention shown in Figure 4
of the drawings, means are disclosed for increas-
Ing the instantaneous capacitance of the wave
form pattern to thereby augment the energy out-
put of the generator. This is accomplished by
broviding & plurality of scanning electrodes 400
on the inside of a drum 500 of insulating material,
the said drum being coaxial with an inner drum
550 on which the wave pattern is mounted or
formed. In pbractice, the scanning electrodes will
be electrically connected in parallel, and each
thereof will be spaced 2 distance apart equal to
one wave length, or 360 electrical degrees.

In Figure 5 of the drawings is diagrammati-
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cally illustrated a drum 680 which constitutes a
rotary member common to a plurality of wave
form patterns, each of undulatory form for the
production of a sinuscidal wave form. The pat-
terns are disposed in side by side relation to each
other and there is used in coaction therewith a
single narrow edged scanning electrode 100. Ii
all of these wave patterns are polarized, variable
currents representing a complex wave form may
be impressed upon the input circuit of the afore-
stated space discharge tube. It is understood,
of course, that each of fthe aforestated wave
patterns will conform to the vibrational frequency
of a predetermined musical tone. If particular
ones only of these patterns are polarized, it fol-
lows that the wave form in the output circuit of
said space discharge tube will be changed accord-
ingly and will be a composite of these patierns
that are drawn upon.

In the form shown in Figure 6, the drum 800
is the same in every respect to the drum shown
in Figure 5. The ouly difference between these
two forms of the invention is that in Figure 6,
each wave form pattern is individual to a co-
acting electrode 869, As many alternating volt-
ages of predetermined frequencies can be im-
pressed upon the input circuit of the space dis-
charge tube as may be desired according as
particular ones of said wave form patterns are
charged from the source of potential and are
placed in closed circuit with my net work. This
can be accomplished in any well known manner
by keying switches or other similar mechanism,
not shown.

Having referred to means for continuously
driving the drum i to enable its capacity area to
be scanned by the electrode 5, I show a motor 28,
belted at 30 to said pulley 3. However, and as
previously set forth herein, the showing thus
made shall be considered to be but one of several
possible well known forms of power transmitting
mechanism for said drum.,

The term “area” employed in the claims shall
mean the capacity surface of the drum or any
particular part thereof axially of the drum, such
for instance the part that is effective instantane-
ously during scanning motion of the electrode 5.
Specifically, as regards any individual part of the
entire area, I stress the fact that the length of
the electrode is longer than said individual part
g0 that any electrostatic fringing effect will be
confined to points entirely outside the limits of
said parts, which, in the illustration shown here-
in will be at the extreme ends of said electrode.
In this manner distortion of the electrostatically
developed voltage is prevented.

What I claim as my invention is:

1. A variable capacity reactance comprising
capacitatively related parts, one of which is an
electrode providing a predetermined wave form
pattern having a straight edge at one side and
the other a concentric series of electrodes in scan-
ning relation to said pattern, said scanning elec-
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trodes being spaced apart from each other &
distance equal to one wavelength of the wave
form described by said pattern,

2. A variable capacity reactance comprising co-
axial and capacitatively related parts, one of
which is an electrode providing an endless wave-
form pattern, and the other a concentric series
of electrodes in scanning relation to said pattern,
said scanning electrodes being spaced apart from
each other a distance equal to one wavelength of
the wave form described by said pattern.

3. A variable capacity reactance device com-~
prising a rotary cylindrical member of non-con-
ductive material, a continuous undulatory wave~
form pattern of conductive material disposed
circumferentially of and secured to said member,
and fixed electrodes spaced apart from .each
other a distance equal to one wavelength of the
waveform described by said pattern and disposed
axially of said member and capacitatively related
to said pattern.

4. A variable capacity reactance device for
the continuous electrostatic production of a pre-
determined waveform of electrical impulses, said
device comprising a pair of concentrically related
members of non-~conductive material mounted so
that one thereof is free for continuous rotation
in the other, means providing a predetermined
capacity area upon the circumierence of one of
said members, and an electrode on the other
member and capacitatively related to said area.

5. A variable capacity reactance comprising
relatively rotatable, concentrically related annuli
in which one annulus is nested in and has an ex-
ternal diameter which is less than the internal
diameter of the other annulus 50 as to provide an
air dielectric between said annuli, said annuli re-
spectively having surfaces of conductive material
separated from each other by said dielectric and
of predetermined forms and shapes so that when
the reactance is polarized and the annuli are in
related motion as aforestated the capacitance of
said reactance varies in accordance with a pre-
determined waveform.

6. A variakie capacity reactance comprising a
pair of relatively rotatable, concentrically related
annuli of non-conductive material, one annulus
nested in the other annulus of said pair of annuli
and having an external diameter which is less
than the internal diameter thereof so as to pro-
vide an air dielectric between said annuli, a
capacity area in the form of an endless band of
predetermined configuration encircling the pe-
ripheral surface of the first named annulus, and
a series of egqui-distantly related capacity areas
upon the internal surface of the second named
annulus and disposed paraliel to each other and
extending axially of said first named annulus,
the encircling area being separated Ifrom said
equi-distantly related capacity areas by the
aforementioned dielectric.

CHARLES A. CULVER.




