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This invention relates to electrical musical 
instruments and refers more particularly to 
electrical musical instruments in which each note 
is produced by an undulating electrical potential 
generated by the relative rotation of two parts 
One of which carries a wave or undulating form 
and the other a scanning form for scanning said 
Wave form. 
The object of the invention is the provision of 

means for compensating for constructional in 
accuracies in Connection with said two parts, and 
the invention consists broadly in the arrange 
ment that both the wave or undulating form and 
the scanning form are repeated at intervals 
Wholly or partly around a circle about the axis 
of relative rotation, the distance apart of the 
Wave forms and that of the scanning forms be 
ing equal or One being a multiple of the other. 

In Order that the invention may be more 
clearly understood, certain apparatus in accord 
ance therewith will now be described, reference 
being made to the accompanying drawings 
wherein:- 

Figure 1 is a plan of a single primary element 
for use in an apparatus for producing undulat 
ing potentials by electrostatic induction, for gen 
erating notes in an Organ Operating on the prin 
ciple disclosed in my prior specification Serial 
Number 712,724, Patent No. 1,996,669 of April 2, 
1935, said single primary element being adapted 
to generate one note. 

Figure 2 is a plan of that portion of a second 
ary element, common to a Set of such primary 
elements, which is adapted to immediately over 
lie Said single primary element. 

Figure 3 is a plan, partly broken away and with 
the elements in the space ac being omitted for 
the sake of clearness, of one of the sets of pri 
mary elements. 

Figure 4 is a similar plan of the whole second 
ary element adapted to overlie said set, the part 
of said secondary element covering the space y 
being omitted for the sake of clearness. 

Fig. 5 is a sectional side elevation illustrating 
a set of primary elements and a set of secondary 
elements in aSSembled relation. 

Fig. 6 illustrates a modified form of secondary 
element. 

Fig. 7 illustrates another modified form of sec 
Ondary element. 

Fig. 8 illustrates another modified form of 
secondary element. 

Fig. 9 illustrates another modified form of sec 
Ondary element. 

(C. 84-) 
Fig. 10 illustrates a modified form of primary 

element. 
Fig. 11 illustrates another modified form of 

primary element. 
Fig. 12, which is identical with Fig. 1 of my 

Reissue Patent No. 19,702, dated September 17, 
1935, is a fundamental diagram of connections 
illustrating the manner of generation of each 
individual partial note. 

Fig. 13, which is identical with Fig. 2 of said 
reissue patent, illustrates the correlation between 
the generators for six octaves of a given note 
(together with their partials) and the six corre 
Sponding keys of the key board. For the sake of 
simplicity the number of primary elements in the 
Set shown in this figure is reduced from that 
shown in Fig. 3. 

Fig. 14, which is identical with Fig. 3 of said 
reissue patent, illustrates the Operation of the 
stops for predetermining the quality of the notes. 

In my said Patent No. 1,996,669 an arrange 
ment is disclosed in which the undulating po 
tential for producing each note is generated by 
means of a generator consisting of a ring of con 
ducting material having an undulating form and 
a Scanning electrode which revolves about the 
axis of Said ring keeping close thereto. When 
the undulating ring is connected to a source of 
potential, an undulating potential will be elec 
trostatically induced on the scanning electrode 
of a frequency depending on the speed of rota 
tion of Said electrode and the distance apart of 
the undulation of the ring. This undulating po 
tential is applied through a common amplifier 
to a loud Speaker and a musical note, whose pitch 
depends on said frequency is accordingly pro 
duced. 

For Said prior arrangement the undulating 
rings required for the whole instrument are ar 
ranged in a number of identical sets, the rings 
of each Set being co-planar and concentric with 
one another, being mounted on a common in 
Sulating disc. A common scanning electrode 
Serves for each set, said electrode taking the 
form of a radial arm rotating about the axis 
of the set and passing close to the surface of 
all the rings. By a System of stops and keys 
the required undulating rings are connected to 
the Source of potential and the required notes are 
accordingly produced by the loudspeaker. 

It has, however, been found exceedingly difficult 
in practice to free the output from variations and 
irregularities due to constructional inaccuracy. 
For example if the axis of rotation of the scanning 
electrode should be slightly out of line with the 
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axis of the undulating rings the electrode will pass 
slightly closer to the surface of the rings on One 
side than on the other and the notes produced will 
accordingly have an undesirable rise and fall of 
intensity. The same thing will occur if the disc 
On which the undulating rings are mounted should 
be slightly out of plane. Again if there should be 
any slight inaccuracy in the wave form of a ring 
at any part of its circumference this will produce 
a corresponding variation in the note produced. 
In accordance with the apparatus now to be de 

scribed with reference to the accompanying draw 
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ings, these and other constructional inaccuracies 
are compensated for by constructing the scanning 
element with a portion proper to, and adapted to 
Overlie, each primary element or undulating ring, 
said portion carrying a scanning form which is re 
peated at intervals equal to the Wavelength of the 
primary element which it overlies, so that as said 
scanning element rotates, the Scanning forms of 
such portion are alternately in phase and out of 
phase with the wave forms of the primary ele 
ment which it. Overlies at a frequency depending 
On the distance apart of the Wave forms of Said 
primary element and the speed of rotation. Thus 
in Figure 1, the reference designates an indi 
vidual primary element or undulating ring and in 
Figure 2 the reference 2 designates the portion of 
the Scanning element which is proper to, and 
adapted to overlie the primary element illustrated 

The Said portion 2 of the Scanning 
element comprises a number of short radial Scan 
ning forms or member 2d. extending between ring 
SupportS 2b. These short radial Scanning mem 
bers 2d. are spaced apart by a distance equal to the 
wavelength of the primary element and the ring 
Supports 2b have radii respectively just greater 
than the maximum, and just less than the mini 
mum, radii of the primary element . 
As in the disclosures of the prior patent afore 

said the individual primary elements A are ar 
ranged in concentric Sets each of which sets Com 
prises the primary elements for all the octaves of 
one note together with the partials thereof, so that 
there are in all twelve sets of primary elements 
for the complete musical Scale. Also as in Said 
prior patent a common Scanning electrode is en 
ployed for each set of primary element. One of 
said sets of primary elements is shown in Figure 
3 and it will thus be seen that in the present ar 
rangement the common scanning electrode takes 
the form, as shown in Figure 4 of a grid consisting 
of a number of concentric ring supports 2b which 
are Superimposed over the respective spaces be 
tween the undulating rings and a set of short 
radial scanning members 2d. extending between 
each adjacent pair of these concentric rings, the 
short radial scanning member 2a of each set ly 
ing transversely over a respective undulating ring 
? and these Scanning members being Spaced as 
stated by a distance equal to the Wave length of 
this ring. 

It is clear that if any undulating ring A is enera 
gized an undulating potential will be electrostati 
cally induced on the common Scanning electrode 
by virtue of said ring being scanned by the set of 
scanning members 2a which lie over it; and as 
these scanning members are Spaced apart a dis 
tance equal to the wave length of this ring, all 
of them will be at the same position relative to a 
wave formation at any given moment and the 
theoretical result will be exactly the same as if 
a single radial electrode were employed, except 
that added intensity will be produced. In prac 
tice, however, the great advantage is obtained that 

2,089,044 
inaccuracies such as those above referred to wif 
not have any resultant effect on the potential in 
duced on the common scanning electrode. Thus 
if the Scanning members 2a are slightly closer 
to the ring on one side than the other this will 
not affect the mean distance of all of said scan 
ning members from the undulating ring. Again 
if certain of the wave forms of a ring varies 
slightly from others this will not produce any ir 
regularity in the potential induced in the com 
mon Scanning electrode as each waveform is con 
tinuously being scanned and never ceases to be 
Operative. The concentric rings 2b of the come 
non Scanning electrode between which the scan 
ning members 2d extend will equally have no 
effect on the induced potential, and the out of 
phase Scanning members 2a which do not lie im 
mediately above the undulating rings under con 
sideration are also without substantial effect on 
the potential induced by said undulating ring. 
In practice the undulating rings are formed 

by first providing the insulating disc 3 with a coat 
ing of graphite, then dividing this coating into 
rings by means of longitudinal sine wave cuts a 
of the required Wave length. Each ring is con 
stituted as shown by the graphite strip between 
two of Said cuts a of the same wave length and 
in phase with one another. The graphite strips 
4 located between the rings are rendered ineffec 
tive by being earthed. 
The concentric rings 2b and radial Scanning 

members 2d of the grid electrode are formed of 
graphite located in channels engraved upon a 
disc 5 of insulating material. Thus the circular 
and radial channels of the required grid form 
having been engraved on the disc 5, the graphite 
is first Coated over the Whole disc after which the 
surface is rubbed down for removal of all the 
graphite except what is lodged in the channels. 

It will be appreciated that although the fullest 
compensation is obtained by a complete set of 
the short radial scanning members 2a for each 
undulating ring as described, a measure of 
compensation will be obtained by less than com 
plete set of such scanning members 2a. For ex 
ample, a high degree of compensation Will be ob 
tained by providing half the number of scan 
ning members 2a Spaced apart by a distance equal 
to twice the wave length of the corresponding 
ring as shown in Fig. 6. Indeed a considerable 
measure of compensation Will be effected by pro 
viding only two scanning members 2a for each 
undulating ring , located diametrically opposite 
to each other as shown in Fig. 7. Again, in Some 
cases it might be preferred to arrange the Scan 
ning members 2a for each undulating ring in 
two diametrically opposite groupS as shown in 
Fig. 8, those of each group being spaced apart by 
a distance equal to the wave length, or in two 
pairs of diametrically opposite groups as shown 
in Fig. 9, the essential in every case being that 
the scanning members are in phase with the wave 
forms of the ring being Scanned. 
In like manner, where a complete set of scan 

ning members 2a are employed for each undulat 
ing ring , less than a complete set of undula 
tions could be employed. Thus in Fig. 10 a ring 

is shown having only two diametrically opposite 
undulations. In theory a single undulation would 
be sufficient if a complete set of Scanning mem 
bers 2a were provided but in practice this would 
produce variations similar to those produced 
when only one scanning member is employed for 
a complete set of undulations, and Such an ar 
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2,089,044 
rangement would thus not come within the scope 
of the present invention. 

In the arrangement of said prior patent each 
primary element constitutes a complete ring and 
a number of rings of identical wave length are 
included in each set for the different partials of 
different octaves which are of the same pitch. 
This arrangement is usually preferred, but in ac 
cordance with the present invention it may be 
varied by employing a complete grid having a 
complete set of radial scanning members 2a for 
each undulating ring as in Figure 4, and dividing 
each undulating ring into twice as many insul 
lated arcuate portions as there are partials re 
quiring the frequency of Said ring, and each pri 
mary element may be constituted by an elec 
trically connected opposite pair of such arcuate 
portions, so that compensation for structural in 
accuracy will be afforded as heretofore described. 

In this way considerable economy of space will 
be effected, as all the primaries of identical wave 
length will be constituted by mutually insulated 
arcuate portions of the same ring. Thus Fig. 11 
shows a single ring of the same wave length as 
that of Fig. 1 which has been divided in the man 
ner described so as to constitute two separate pri 
mary elements each having the same wave length, 
this being on the assumption that there are two 
partials of different octaves which are of the pitch 
represented by said wave length. As shown this 
ring comprises two diametrically opposite pairs 
of arcuate undulating portions, the portions of 
each pair being electrically connected together 
and insulated from those of the other. 

It will be appreciated that the system of keys, 
stops and bus bars is the same as in the prior 
specification aforesaid. Thus referring to Fig. 12, 
which is identical with Fig. 1 of my Reissue Pat 
ent No. 19,702, dated September 17, 1935, each 
whole secondary element, represented diagram 
matically at ac, is connected to a common am 
plifier 6 which supplies a loudspeaker and when 
one of the undulating rings in inductive rela 
tion to said secondary element is connected to 
a source of potential an undulating potential will 
be electrostatically induced on Said secondary ele 
ment of a frequency depending on the speed of 
rotation of said secondary element and the dis 
tance apart of the undulations of the ring . 
This undulating potential will be applied to the 
amplifier 6 and a musical note, whose pitch de 
pends on the said frequency and whose intensity 
depends on the potential to which the ring was 
raised, will be emitted from the loud speaker 7. 
The Source of potential may be any Suitable 

source and the connection of said ring to said 
Source is through the medium of a bus bar 8 
adapted to be connected to the ring by means 
of a contact 9 on a key ?o and adapted to be 
connected to said source by means of a contact 
on a stop 2. 

In the arrangement being described by way of 
example we will suppose there are seventy-two 
keys, that is to Say the keys for six octaves of each 
of the twelve notes of the tempered scale. Each 
of the octaves in the arrangement being described 
is capable of being produced with eight partials 
though in practice this number would probably 
be increased. 

In practice the rings for the partials of all six 
octaves of each note are included in one set so 
that there are in all twelve sets of rings each 
Set having associated. With it six keys fo. One 
such set of rings together with the associated 

3 
six keys fo is illustrated in Fig. 13, which is iden 
tical with Fig. 2 of my reissue patent aforesaid. 

In practice each set of generators is made iden 
tical and the whole tempered musical scale is 
covered by rotating the successive secondary ele 
ments of each set at a speed of 

times that of the preceding. 
Each of the six keys fo associated with each set 

of rings is provided with eight contacts 9 for the 
eight partials of the octave represented by that 
particular key, each contact 9 being connected to 
the appropriate ring as illustrated in Figure 12. 

Eight of the bus bars 8 are provided which are 
common throughout the whole scale and it will be 
seen from Figure 12 that when any key O is de 
pressed all of its contacts 9 will be connected to 
respective bus bars, the first to the first bus bar, 
the second to the second bus bar and so on. 
Thus the note appertaining to that key will be 

produced in a quality which depends upon which 
of the eight bus bars are energized. 
The energization of the bus bars is controlled 

by the stops f2. Each of the stops f2 has a num 
ber of contacts each connected to the source 
of potential, which contacts when the stop is 
drawn, engage with, and effect energization of, 
Selected ones of the bus bars 8 according to the 
quality of notes which it is required to be pro 
duced by the keys. A stop 2 is illustrated by 
way of example in Figure 14, which is identical 
with Fig. 3 of my reissue patent aforesaid, which 
upon depression effects energization of the first, 
third and seventh of the bus bars 8 so that when 
this stop is drawn the subsequent depression of 
each key O will sound the first, third and seventh 
partial of the note appertaining to that key. 
Each bus bar 8 is permanently connected to 

earth through a resistance 3 of say 100,000 ohms 
and its connection to the source of potential by 
each contact f is through an independent path 
including a resistance 5 of the same order. Thus 
when the bus bar 8 is energized through two dif 
ferent contacts simultaneously, owing to two 
different stops 2 being simultaneously actuated, 
its potential will be higher than if it were ener 
gized through only one of said contacts and thus 
the correct additive effect will be obtained. 

Each contact 9 is connected to its proper ring 
through an adjustable resistance 6 and a 

leak 20 of say 20 megohms in series, a leak 2 of 
Say 5 megohms extending to earth from a point 
between said resistance 6 and leak 20, and a 
condenser 8 being connected between the earth 
and the ring . 

Fig. 5 illustrates the structional details of one 
of the generator units showing the rings f mount 
ed on the insulating disc 3, and the secondary 
element mounted on the disc 5 rotatable about 
the common axis of the two discs. As shown said 
d'Sc 5 is mounted on a spindle 22 carrying a driv 
ing pulley 23. 
What I claim and desire to secure by Letters 

Patent is:- 
1. In an electrical musical instrument, an elec 

trostatic generator adapted to electrostatically 
induce a varying potential for producing a single 
individual sound tone, comprising two relatively 
rotatable electrodes in electrostatically inductive 
relation, one of which constitutes a plurality of 
wave forms and the other a plurality of scan 
ning forms therefor, both said wave and scan 
ning forms being repeated about the axis of rela 
tive rotation at Such intervals that, at any given 
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4 2,082,044 
moment, the wave and scanning forms of every-n constitutes a plurality of wave forms, and a plu 
inductively cooperating pair are at the same rela 
tion. 

2. In an electrical musical instrument, an elec 
trostatic generator adapted to electrostatically 
induce a varying potential for producing a single 
individual sound tone, comprising two relatively 
rotatable electrodes axially spaced and at a Sub 
stantially common radius so as to be in electro 
statically inductive relation, one of which con 
stitutes a plurality of wave forms and the other 
a plurality of scanning forms therefor, both said 
wave and scanning forms being repeated about 
the axis of relative rotation at such intervals that 
at any given moment, the wave and Scanning 
forms of every inductively cooperating pair are 
at the same relation. 

3. In an electrical musical instrument, an elec 
trostatic generator adapted to electrostatically 
induce a varying potential for producing a single 
individual sound tone, comprising two relatively 
rotatable electrodes in electrostatically inductive 
relation, one of which is constituted by a ring of 
undulating form concentric with the axis of relar 
tive rotation and the other of which comprises 
a plurality of scanning members arranged So as 
to scan said ring as relative rotation takes place, 
said scanning members and the undulations of 
the ring being at such intervals that, at any given 
moment, the undulation and the scanning mem 
ber of every inductively cooperating pair are at 
the same relation. 

4. In an electrical musical instrument, an elec 
trostatic generator adapted to electrostatically 
induce a varying potential for producing a single 
individual sound tone, comprising two relatively 
rotatable electrodes in electrostatically inductive 
relation, one of which is constituted by a ring 
of undulating form concentric With the axis of 
relative rotation and the other of which com 
prises a plurality of Scanning members spaced 
axially from, and at substantially the same radius 
as, said ring SO as to be adapted to Scan said ring 
as relative rotation takes place, Said scanning 
members and the undulations of the ring being 
at such intervals that, at any given moment, the 
undulation and the Scanning member of every 
inductively cooperating pair are at the same re 
lation. 

5. In an electrical musical instrument, an elec 
troStatic generator unit adapted to electrostat 
ically induce varying potentials for producing a 
plurality of individual sound tones, comprising 
two relatively rotatable parts, a plurality of elec 
trodes carried by One of Said parts, each of which 
electrodes constitutes a plurality of wave forms, 
and a plurality of Sets of electrically connected 
Scanning forms carried by the other part for 
Scanning the respective wave form electrodes in 
inductive relation therewith, both the wave and 
Scanning forms of each inductively cooperating 
Wave form electrode and scanning form set being 
repeated about the axis of relative rotation at 
such intervals that, at any given moment, the 
Wave form and Scanning form of every inductive 
ly cooperating pair are at the same relation. 

6. In an electrical musical instrument, an elec 
trostatic generator unit adapted to electrostat 
ically induce varying potentials for producing a 
plurality of individual sound tones, comprising 
two relatively rotatable parts, a plurality of elec 
trodes carried by one of said parts in a common 
plane at right angles to the axis of relative rota 
tion and at different radii with respect to said 
axis of relative rotation, each of which electrodes 

rality of sets of electrically. Connected scanning 
forms, for the respective wave form electrodes, 
carried by the other part in another common 
plane at right angles to said axis of relative ro 
tation and at Substantially the Same radii as the 
respective wave form electrodes So as to be adapt 
ed to scan the same in electrostatically inductive 
relation, both the Wave and Scanning forms of 
each inductively cooperating wave form electrode 
and Scanning form Set being repeated about the 
axis of relative rotation at Such intervals that, at 
any given moment, the Wave form and Scanning 
form of every inductively cooperating pair are 
at the Sane relation. 

7. In an electrical musical instrument, an elec 
trostatic generator unit adapted to electrostat 
ically induce varying potentials for producing a 
plurality of individual Sound tones, comprising 
two relatively rotatable parts, a plurality of rings 
of undulating form carried by one of said parts 
Concentric with the axis of relative rotation and 
at different radii in a common plane at right 
angles to said axis of relative rotation, and a plu 
rality of sets of electrically connected Scanning 
members for Scanning the respective undulating 
rings in electrostatically inductive relation, car 
ried by the other part in another common plane 
at right angles to said axis of relative rotation 
and at substantially the same radii as the re 
spective rings, both the undulations and the Scan 
ning members of each inductively cooperating 
ring and Set of Scanning members being repeated 
about the axis of relative rotation at such inter 
vals that, at any given moment, the undulation 
and the scanning member of every inductively co 
operating pair are at the same relation. 

8. In an electrical musical instrument, an elec 
trostatic generator unit adapted to electrostat 
ically induce varying potentials for producing a 
plurality of individual Sound tones, comprising 
two relatively rotatable parts, a plurality of elec 
trodes electrically insulated from One another car 
ried by one of said parts, each of which electrodes 
constitutes a plurality of wave forms, and a plu 
rality of sets of Scanning forms all electrically 
connected to one another carried by the other 
part for Scanning the respective Wave form elec 
trodes in inductive relation therewith, both the 
wave and scanning forms of each inductively co 
operating wave form electrode and scanning form 
Set being repeated about the axis of relative ro 
tation at Such intervals that, at any given mo 
ment, the wave form and Scanning form of every 
inductively cooperating pair are at the same re 
lation. 

9. In an electrical musical instrument, an elec 
trostatic generator unit adapted to electrostat 
ically induce varying potentials for producing a 
plurality of individual sound tones, comprising 
two relatively rotatable parts, a plurality of rings 
of undulating form carried by one of said parts 
in insulating relation to each other concentric 
with the axis of relative rotation and at different 
radii in a common plane at right angles to said 
axis of relative rotation, and a plurality of sets of 
Scanning members, for Scanning the respective 
undulating rings in electrostatically inductive re 
lation, carried by the other part in conductive re 
lation to one another in another common plane 
at right angles to Said axis of relative rotation 
and at Substantially the same radii as the re 
Spective rings, both the undulations and the scan 
ning members of each inductively cooperating 
ring and set of Scanning members being repeated 
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about the axis of relative rotation at such inter 
vals that, at any given moment, the undulation 
and the scanning member of every inductively 
cooperating pair are at the same relation. 

10. In an electrical musical instrument, an 
electrostatic generator unit adapted to electro 
statically induce varying potentials for producing 
a plurality of individual sound tones, comprising 
two relatively rotatable parts having respective 
insulating surfaces in proximity to each other, a 
plurality of electrodes constituted by separated 
portions of a thin metallic layer on one of said 
surfaces, each of which electrodes constitutes a 
plurality of wave forms, and a plurality of Sets 
of electrically connected scanning forms consti 
tuted by a metallic substance in grooves on the 
other surface for scanning the respective wave 
form electrodes in electrostatically inductive re 
lation thereto, both the wave and scanning forms 
of each inductively cooperating wave form elec 
trode and scanning form set being repeated about 
the axis of relative rotation at such intervals 
that, at any given moment, the wave form and 
scanning form of every inductively cooperating 
pair are at the same relation. 

11. In an electrical musical instrument, an 
electrostatic generator unit adapted to electro 
statically induce varying potentials for produc 
ing a plurality of individual sound tones, Con 
prising two relatively rotatable parts having re 
spective insulating surfaces at right angles to the 
axis of relative rotation and in proximity to one 
another, a plurality of rings of undulating form 
concentric with the axis of rotation and consti 
tuted by divided portions of a thin metallic layer 
on one of said surfaces and a plurality of sets of 
electrically connected scanning members for the 
respective rings constituted by a metallic sub 
stance in grooves in the other surface, both the 
undulations and the scanning members of each 
inductively cooperating ring and set of scanning 
members being repeated about the axis of rela 
tive rotation at such intervals that, at any given 
moment, the undulation and the scanning men 
ber of every inductively cooperating pair are at 
the same relation. 

12. In an electrical musical instrument, an elec 
trostatic generator unit adapted to electrostati 
cally induce varying potentials for producing a 
plurality of individual sound tones, comprising 
two relatively rotatable parts having respective 
insulating surfaces in proximity to each other, a 
plurality of electrodes in insulated relation to 
one another constituted by separated portions of 
a thin metallic layer on one of said surfaces, each 
of which electrodes constitutes a plurality of Wave 
forms, and a plurality of sets of scanning forms 
all in conductive relation to one another consti 
tuted by a metallic substance in grooves on the 
other surface for scanning the respective Wave 
form electrodes in electrostatically inductive re 
lation thereto, both the wave and scanning forms 
of each inductively cooperating wave form elec 
trode and scanning form set being repeated 
about the axis of relative rotation at such inter 
vals that, at any given moment, the wave form 
and scanning form of every inductively cooper 
ating pair are at the same relation. 

3. In an electrical musical instrument, an 

S 
electrostatic generator unit adapted to electro 
statically induce varying potentials for producing 
a plurality of individual sound tones, comprising 
two relatively rotatable parts having respective 
insulating surfaces at right angles to the axis of 
relative rotation and in proximity to One another, 
a plurality of rings of undulating form in insul 
lated relation to one another concentric with the 
axis of rotation and constituted by divided por 
tions of a thin metallic layer on one of said sur 
faces, and a plurality of sets of scanning mem 
bers for the respective rings all in conductive 
relation to one another constituted by a metallic 
Substance in grooves in the other surface, both 
the undulations and the scanning members of 
each inductively cooperating ring and set of 
scanning members being repeated about the axis 
of relative rotation at such intervals that, at any 
given moment, the undulation and the scanning 
member of every inductively cooperating pair 
are at the same relation. 

14. In an electrical musical instrument, an 
electrostatic generator unit adapted to electro 
statically induce varying potentials for producing 
a plurality of individual sound tones, comprising 
two relatively rotatable parts having respective 
insulating surfaces at right angles to the axis of 
relative rotation and in proximity to one another, 
a plurality of rings of undulating form in insu 
lated relation to one another concentric with the 
axis of rotation and constituted by divided por 
tions of a thin metallic layer on one of said sur 
faces, and a plurality of sets of scanning members 
for the respective rings constituted by a metallic 
substance in grooves in the other surface and 
all in conductive relation to one another by virtue 
of extending between concentric conducting rings 
also constituted by a metallic substance in grooves 
in the other surface, both the undulations and 
the scanning members of each inductively cooper 
ating ring and set of scanning members being re 
peated about the ads of relative rotation at such 
intervals that, at any given moment, the undu 
lation and the scanning member of every induc 
tively cooperating pair are at the same relation. 

15. In an electrical musical instrument, an 
electrostatic generator unit adapted to electro 
statically induce varying potentials for producing 
a plurality of individual sound tones, compris 
ing two relatively rotatable parts having respec 
tive insulating surfaces at right angles to the 
axis of relative rotation and in proximity to one 
another, a plurality of rings of undulating form 
in insulated relation to One another concentric 
with the ads of relative rotation and consti 
tuted, together with intermediate permanently 
earthed ring portions, by dividing a thin metric 
layer on one of said surfaces, and a plurality of 
sets of scanning members for the respective rings 
all in conductive relation to one another consti 
tuted by a metallic substance in grooves in the 
other surface, both the undulations and the scan 
ning members of each inductively cooperating 
ring and set of scanning members being repeated 
about the axis of relative rotation at such inter 
was that, at any given noment, the undulation 
and the scanning member of every inductively 
cooperating pair are at the same relation. 
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