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12 Claims. (ClL 315—76)

This invention relates generally to tuning devices wh@ch
are particularly adapted, among other uses, for tuning
musical instruments playing the chromatic tempered scale
of notes. . .

An object of this invention is'to provide an improved
device of the character described. )

Another object of this invention is to provide such a
device which is readily transportable and. usable by a
musical instrument service man such as a piano tuner.

Another object of this invention is to provide such a
device in which the usual piano tuning tools may be car-
ried in the same container. )

Another object of this invention is to provide such a
device which may be placed in a desired location on a
piano during the tuning operation and w'hich will prqwde
light for iluminating the works of the piano and a mgngl
which will indicate when the struck note of the piano is
in tune. .

Another object of this invention is to provide such a
device in which, when a note is being-struck, the intermit-
tently illuminated lamp-will illuminate the -stroboscopic
disk at the frequency of the played note and will 111u1_m-
nate the disk at a high frequency -when no note is being
played. )

Another object is to provide such a device in which a
“sound-to-electrical” converting pick-up device such as'a
microphone receives the sound ‘from the played.note to
normally control the frequency of illumination of the light
source and in which feed back means controls the illumi-
nation of the stroboscopic disk when the strength of the
received sound wave is below a predetermined minimum
value.

Another object of this invention is to provide a strobo-
scopic disk which may be rotated at constant speed and
which will indicate the correct tuning of any note in any
octave of the chromatic tempered scale of notes. ’

Another object is to provide such a disk in which the
pattern will be varied, depending upon the cctave in
which the struck chromatic tempered note occurs.

Another object of this invention is.to:provide suitable
indicia means for indicating which of the rows of rotating
indicia marks correspond to the various chrematic notes
when played by instruments in various keys.

Other objects of this invention will be apparent from
the specification, the appended claims and the:drawings,
in which drawings:

Figure 1 is a perspective view, with certain of the parts
broken away, showing the form the invention takes when
it is being transported;

Fig. 2 is a side elevational view -of the portion of the
apparatus shown in Fig. 1 with the cover removed;

Fig. 3 is a view taken substantially along the line 3—3
of Fig. 2 and looking in the direction of the arrows;

Fig. 4 is a view taken substantially along the line 4—4
of Fig. 3 and looking in the direction of the arrows;

Fig. 5 is a view taken substantially along the line 5—5
of Fig. 2 and looking in the direction of the-arrows;
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Fig. 6 is a view taken substantially along the line 6—6
of Fig. 3 and looking in the direction of the arrows;

Fig. 7 is a view taken substantially along the line 7—7
of Fig. 3 and looking in the direction of the arrows;

Fig. 8 is a view taken substantially along the line 8—8
of Fig. 7 and looking in the direction of the arrows;

Fig. 9.is a view showing one of the indexing members
for determining which row corresponds to which note of
the chromatic scale;

Fig. 10 is a detail of the second member which coop-
erates with the member of Fig. 9;

Fig. 11 is a detailed view of the rotatable member
showing the type of indicia marks utilized and the way in
which any unevenness in-the number of marks is com-
pensated for;

Figs. 12, 13 and 14 are detailed views showing the pat-
terns formed by the indicia as the same note is played in
three different octaves; and,

Fig. 15 is a schematic view of the circuit diagram for
controlling the light source.

Different types of stroboscopic apparatus have previ-
cusly been suggested for use by tuners of musical instru-
ments for accurately determining when the instrument is
in tune. These instruments have not come into general
use by piano tuners who must, of necessity, go from
house to house, because they have been such that they
could not be easily transported.

Referring to the drawings by characters of reference,
the numeral 1 indicates generally a stroboscopic type of
piano tuning device comprising a first housing portion 2
and a second housing portion 4 -which cooperate together
to provide a compact, not easily damaged, portable stro-
boscopic piano tuning instrument. The portion 4 is re-
movable from the portion 2 -as shown by its position
shown in dot dash line of Fig. 1. The portion 4 contains
a tool compartment 6 in which may‘be carried the usual
piano tuning tools. A hinged cover 8is provided for the
compartment 6. The lower housing portion 2 is provided
externally with screw eyes 12 to-which may be hooked a
carrying strap 14 which serves as a’‘handle for transport-
ing the device 1.

The first housing portion ‘2 has end walls 16 and 18, a
bottom wall 20, a top wall 22, a rear wall 24, and a re-
movable front wall or panel 26 to which panel the in-
ternal working parts for the housing portion 2 are se-
cured. The walls 16, 18, 20-and 22 are provided with an
internal shoulder 28 against which the removable front
26 seats. ‘The wall 26 is provided with a viewing aper-
ture 30 which may be closed with a transparent shield 32
to prevent entrance of foreign material into the interior
cavity 34.

‘The electrical network 36 schematically shown in Fig.
15 is carried by a sheet metal chassis 38 which is suitably
and rigidly attached to the removable wall 26. The
chassis 38 shields the circuit ‘wires of the network 36 from
the radiation produced by ‘the ‘ionization -of a suitable
gas, such as neon, located within a U-shaped glass tube
49 carried on the inside surface of the removable wall
26. The tube 40 extends around three sides of the sub-
stantially rectangular aperture 30. The chassis 38 carries
tube sockets 42 opening through-the upper surface there-
of for receiving the vacuum tubes-or valves 44, 46, 48
and 50 and for receiving 'the full wave rectifier valve 52
which supplies.the direct current voltage between the posi-
tive bus 54 and the negative bus §6 (Fig. 15).

The circuit wires forming the network shown in Fig.
15 externally -of the chassis 38 are shielded by means of
shielded cables of the usual type in which the external
shielding conductor 58 is grounded and completely shields
the inner conductor except for a short length 60 extend-
ing from the microphone-pick-up device 62 to the control
grid of the valve 44 which unshielded -portion picks up
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radiation from the ionized neon gas in the tube 44. The
chassis 38 is provided with a central aperture 64 which
permits a portion of the rotatable hollow cylinder or
drum 66 to extend within its interior to permit a compact
assembly. The cylinder 66 is provided with internal
webs or supports 68 and 76 which are spaced axially
thereof as shown in Fig. 3.

The support 70, shown in detail in Figs. 7 and 8, is
provided with fan blades 72 and apertures 74 and the
support 68 with apertures 76 to circulate air thr
the interior of the drum and over the tubes 44-—32 while
it is being rotated. The supports are provided with aligned
apertures at the axial center of the drum 66 for snugly
receiving an axle shaft 78 which is supported at one end
in a self-oiling bearing carried by a support 82 mounted
on the upper surface of the chassis 38 and st iis other
end by the shaft of a synchrenous electric motor gererzliy
designated 82 and which may be of the type used for
driving electric clocks. The motor 82 is mounted on the
chassis 38 and rotates the drum one revolution per second.

The energization of the motor 82 is controlied by means
of a usual switch not shown carried within the chassis
38 and controlled by a knob 84 on the front face of
the removable panel 26. This switch also controls in a
suitable manner not shown the energization of the network
36 so that the motor 82 and the network 36 ars ener-
gized concurrently.

The front vertical wall 86 of the chassis 38 is provided
with a forwardly, outwardly extending portion 8% which
is suitably secured as by the bolts 28 to the inner surface
of the removable wall 26 to define an open ended chamber
92 adjacent the bottom wall 28. The bottom wall 28
adjacent the chamber 92 is provided with an aperture
94 which may be closed, if desired, as by means of a

igh

transparent panel 96. A socket 98 is supported by the !

casing wall 86 by a bolt 100 for positioning a light bulb
102 below the wall portion 88 and above the aperture
94. Light radiating from the bulb 162 passes through the
aperture 94 so that when the device 1 is placed on top
of a piano, fragmentarily shown at 104, it will light its
interior works. Preferably the wall 20 is provided with
a plurality of rubber supports 166 to prevent any scratch-
ing of the piano by the device 1 when it is being rested
thereon. The wall portion 88 prevents the light from
the bulb 102 from illuminating the drum 66. A control
knob 183 is provided to control a switch 165 controlling
the bulb 102.

The microphone pick-up 62 is supported cn the front
wall 86 of the casing 36 by a bolt 182 which has one
end rigidly secured to the wall 86 and its other end clamp-
ing an encircling band 116 about the microphone 62. The
microphone 62 has its sensitive surface facing downwardly
for receiving sound energy through an aperture 112 in
the bottom wall 20. The aperture 112 may be closed

by suitable sound transmitting screen 114 to prevent !

foreign objects from directly touching the microphone 2.

The outer surface of the drum 66 is provided with 13
rows of wedge-shaped indicia marks 116, 118, 128, 122,
124, 126, 128, 139, 132, 134, 136, 138 and 148. The rows
of indicia 116 and 140 are similar and represent the same
chromatic note except that there are twice as many marks
in the row 140 as in the row 116.

In the chromatic scale some of the motes are repre-
sented by an integral number of vibrations per second
and the number of indicia marks placed around the
periphery of the drum corresponding to these notes will
be an even number and will be equally laid out completely
around the drum.

Since the 12 tones of the octave of the chromatic tem-
pered scale are separated from one another by the ratio
of the 12th root of 2, or by a factor of 1.05946, the pitches
of A, F-sharp and G will be 220, 370 and 392 vibrations
per second respectively and integral multiples therecf
depending upon the octaves in which they appear. The
remainder of the chromatic scale notes will have a frac-
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tional number of vibrations per second. With a cylinder
rotating at one revolution per second it is a relatively
simple matter to divide the periphery of the cylinder
into an integral number of parts so that as the cylinder
is rotated at one revolution per second and is illuminated
by the neon tube 40, at the corresponding number cf
vibrations per second, the eye will view the indicia repre-
senting this note as a stationary set of indicia marks due
to the stroboscopic effect. With respect to the indicia
marks corresponding to notes having a nonintegral num-
ber of vibrations per second, I provide a space equal in
length to this fraction of vibration between two of the
marks so that the indicia marks may be placed in 2
single straight line lying in a plane normal to the axis
of rotation of the cylinder. This results in a slight shift-
ing of the location which the indicia marks take in each
complete revolution of the cylinder; however, this ap-
parent shifting is small and the lines or indicia continue
to remain, during substantially the entire rotation of the

U cylinder, in a fixed position and the slightly different

position of the marks each revolution is not objectionable
to the piano tuner and permits the single straight line
arrangement.

As shown best in Fig. 11, the indicia marks are of
wedgeshaped formation and arranged in two groups por-
tions of which are offset with respect to each other and
other portions of which are aligned. When the note
being played is of a frequency equal to, or a submultiple
of the number of large wedgeshaped marks around the
periphery of the disk, the pattern appears as shown in
Fig. 12. When the number of vibrations per second of
the note being played is double the number of the large
wedgeshaped indicia marks, the pattern visible to the
eye will look like the pattern shown in Fig. 13. The
pattern of the next higher octave will look like the pattern
in Fig. 14. Still higher octave notes produce a pattern
similar to Fig. 14 but with the spacing between the points
being less and less. It may, therefore, be seen that with
my particular offset pattern, the octave of the note
being played can easily be distinguished on the strobo-
scopic device. With the wedgeshaped pattern a higher
and higher octave note may be distinguished and until
the space between the points become so small that the
spacing is not apparent to the human eye.

If the device were to be used only with musical instru-
ments tuned to a particular key such as the key of C,
to which most, if not all, pianos are tuned, a single set
of identifying indicia A to G-sharp could be inscribed
in a suitable manner beneath the rows of indicia 118-140
because these sets of indicia 118-140 would always repre-
sent the same note. Some instruments, especially wind
instruments, such as the saxophone, are often tuned to the
other keys such as, for example, the key of B-flat, and
when so tuned the corresponding number of vibrations
of the various notes are changed.

For example, in the key of C the frequency of vibra-
tion of the scale is A, 220 vibrations per second; A-sharp,
233.08; B, 246.95; and the remainder of the notes i
aforesaid ratio of the 12th root of 2. 1In the key of B-fiat,
B would have a vibration frequency of 220 cycles per
second, C a frequency of 233.08, C-sharp a frequency of
246.95 and so on through the remainder of the scale.

In order to provide a simple meaus for indicating the
correct relationship between the notes and the indicia
149 with instruments of various keys, 1 provide a pair «
relatively movable indexing members 1588, 152 showa in
detail in Figs. 9 and 10 respectively. The indexing mem-
ber 150 is rigidly mounted on the panel 26 and is pro-
vided with a plurality of apertures 154, 156, 158, 168, 150,
184, 166, 168, 179, 172, 174, 176 and 175 corresponding
in number to the sets of indicia 316146 and which are
individually aligned with the rotating marks. The seoond
indexing member 232, suitably carried behind the first in-
dexing member 159, is provided with two series of indick
marks 177 alternately arranged with respect to each othe:.

ir of
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One series goes from C-sharp to F-sharp seventeen
notes above and the other series goes from G to C also
seventeen notes higher. Upon movement of the member
152 relative to the member 159, the groups will be alter-
nately aligned with and be viewable through the apertures
154-178 to indicate which of the rows of indicia 116-146
represent which of the notes in accordance with the key
being used. This arrangement makes it possible to con-
siderably reduce the length of the movable member 152.
The member 152 also has a row of letters 17% thereon
which register with an aperture 186 in the member 150
and which are cooperable with an indexing mark 182 car-
ried by the member 158 for determining the relative posi-
tions of the indexing members 158 and 152 so that the
proper letters appear through the apertures 154-178 to
identify the indicia marks 116-149 in accordance to the
desired key.

For example, if the members 150 and 152 are relatively
positioned so that the letter C of the key determining
row of letters 179 appears beneath the indexing mark
182, the letters C, C-sharp, D, D-sharp, E, F, F-sharp,
G, G-sharp, A, A-sharp, B and C will appear respectively
through the apertures 154-178. If, however, the rela-
tive position of the members 15¢ and 152 are changed,
such that the B-flat letter of row 179 lies under the index-
ing mark 182, the device 1 is arranged to tune an instru-
ment of the key of B-flat and the letters D, D-sharp, E,
F, F-sharp, G, G-sharp, A, A-sharp, B, C, C-sharp, and
D will appear through the apertures 154-178.

The relatively movable indexing members 150, 152 may
be mounted in any desired manner intermediate the open-
ing 3% through the panel 26 and the cylinder 66 whereby it
is in the operator’s line of vision as the operator views the
rotating disk 66. The member 159 is rigidly mounted to
the wall or panel 26 by screws 184 extending through the
opposite ends of the aperture 30. The fixed member 150
as shown in Figs. 7 and 9 is provided with guide channels
186 in which the relatively movable member 152 is guided
for sliding movement relative to the member 158. A pair
of pulleys 188 are mounted for rotation upon stub shafts
199 carried by the panel 26 and an endless cord 192 ex-
tends about the pulleys 188 and has a portion attached
to a downwardly extending projection 194 of the movable
member 152. The member 134 extends through an elon-
gated slot 196 in the lower guide channel 186. The left
hand pulley i88 is journaled for rotation about the left
hand stub shaff which is held rigid by the panel 26. The
right hand pulley is fixedly mounted on the right hand stub
shaft which is journaled for rotation in the panel 26 and
has a portion extending outwardly of the panel 26. A
control knob 198 secured to the right hand stub shaft is
manually rotatable to rotate the right hand pulley for
moving the endless cord 192 and thereby the movable
member 152 to index the member 152 relative to mem-
ber 150 in accordance with the key to which the musical
instrument is to be tuned.

As shown, the aperture 189 is elongated. It could,
however, be of a size similar to that of the apertures
154-178 so that it is just wide enough to receive one of
the key determining letters. The elongated arrange-
ment makes it easier to determine which way to move
the member 152. If desired, the key determining indicia
could be placed below the elongated aperture on the mem-
ber 159 and the indexing mark 182 could be carried by
the movable member 352 and moved along the elongated
aperture 189 to register with the proper one of the key de-
termining letters. Other modified arrangements will be
apparent from the foregoing examples.

Flectrical energy for operating the device I is obtained
from a commercial electrical scurce by means of a single
cord which, when not in use, may be wrapped around
the cord receiving hooks 200 as indicated diagrammati-
cally by the dot dash lines 202.

In order to provide sharp clear stroboscopic effects
of the wedge-shaped indicia which terminate in sharp
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points, it is desirable that the neon tube 48 be made to
flash brilliantly for extremely short periods of time so that
the ends of the wedge-shaped indicia will remain sharp
and not appear as blurs due io the distance the drum ro-
tates while the neon tube 40 is emitting light. To do
this, I have developed an extremely efficient electrical
centrolling network 36 which is schematically shown in
Fig. 15. This network comprises the aforesaid valves 44,
46, 48 and 59 and is controlled by the electrical signal
placed between the controlling grid g and cathode ¢ of
the valve 44, The network 36 is supplied with direct cur-
rent potential of approximately 300 volts between the
positive bus 54 and negative bus 56 by any suitable source
of direct current supply which may be, for example, al-
ternating current rectified through a suitable rectifying net-
work including the rectifying valve 52. Valves 44 and 46
are connected together by various resistors and condensers
to provide a conventional resistance coupled amplifier of
high ampilification. Upon excitation of the microphone 62
a sine wave will be impressed between the grid g and
cathode ¢ of valve 44 which will be ampiified in the
valves 44 and 4% and applied between the grid g and
cathode ¢ of the valve 48 as a high amplitude sine wave.
The valve 48 is resistance coupled to the valve 58 and,
due to the high amplitude of the sine wave applied be-
tween grid and cathode of the valve 48, its output wave
will be of clipped wave shape since the amplitude of
the control signal to the valve 48 quickly rénders the
valve 48 fully conductive and nonconductive. This
clipped wave is applied between the grid g and cathode
¢ of the power controlling pentode valve 58, which may
be of the 6K6 type. This valve type provides a substan-
tially constant current flow irrespective of the voltage ap-
plied between its anode and cathode so that the current
flow between its anode and cathode in response to the
clipped wave shape signal applied therete will be substan-
tially square shaped.

The positive bus 54 is connected through a current
limiting resistor 218 and an inductance Zi2 to the anode
of the valve 5¢. The cathode of the valve 3¢ is con-
nected through a resistor 214 directly to the negative bus
56. The neon tube 4@ has one of its terminals directly
connected to the anode end of the inductance 232 and its
other terminal connected to the negative bus 56 and
through a capacitor 216 to the end of the resistor 210
which is connected to the positive bus 54.

Upon conduction of the valve 56, current flows through
the resistor 210 and the inductance 212 to build up a mag-
netic flux storage of energy in the inductance 212.  When
the valve 50 is rendered nonconductive, the flow of cur-
rent to the inductance 212 is terminated and the flux
therein tends to collapse inducing a high voltage pulse
of short duration which is applied between the terminals
of the neon lamp 48 to cause a high intensity short dura-
tion ionization of the neon gas in the tube 46 which il-
luminates the rotating cylinder 66 for a very short in-
terval. The voltage required to cause ionization of the
neon tube 40 is substantially higher than direct current
voltage applied between the busses 54 and 56 so that
the neon lamp 490 will not ionize and cause a light emis-
sion except during this short interval in which the rapid
collapse of flux in the inductance 212 causes the high volt-
age to be applied between the terminals of the neon light
49. The voltage induced by the rapidly collapsing flux
is greatly in excess of the applied direct current voltage
to the busses 54 and 56 and great enough to cause icniza-
tion of the neon tube 40 and may well rise to magnitude
in excess of 1500 volts.

A more detailed description of the network 36 schema-
tically shown in Fig. 15 is believed unnecessary since
from the above description of operation the relative values
of the resistors, capacitors, etc. can be readily determined
in the usual manner by those skilled in the electronic art.
I do recommend, however, that the valve 44 be of the
6J7 type, the valve 46 be of the 6SI7 type, the valve 48
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be of the 6SF5 type and the valve 59 be of the 6K6 type.

In view of the foregoing description of the elements
entering into my improved stroboscopic device 1, a de-
tailed description of its operation is not believed to be
necessary. However, I would like to emphasize certain
features. When it is desired to use the tuming device 1,
the top casing section 2 is removed to expose the apertures
38, 94 and 112 and the knob 198 is tuned to adjust the
member 152 for the key of the piano or other instrument
to be tuned. If it is a piano the lower casing section is
set on the piano with the aperture $4 unobstructed to
permit the light from the aperture 94 to illuminate the
works of the piano. The connecting wire is connected
to a convenient power receptacle and the switches con-
trolling the illumination of the lamp and of the strobo-
scope are turned on. After a short warm-up time the
valves 44-52 will be in operating condition and the neon
tube 40 will being to flash at a high frequency due to the
energy feed back arrangement in which energy radiated
by the neon tube is picked up by the short exposed wire
portion 60. When the note to be tuned is struck the
sound picked up by the microphone 62 will overcome the
feed back energy and the light will be flashed at a fre-
quency which is in direct proportion to the frequency of
the sound wave reaching the microphone to provide
stroboscopic effects on the drum 66. The change between
the controlling of the neon light 40 by the microphone
and by the feed back circuit is practically instantaneous
so that as far as the operator is concerned the neon lamp
4% is continuously supplying pulses of light and the drum
66 is always being illuminated. This considerably reduces
the fatigue to the musical tuner’s eyes.

The motor 82, controlling rotation of the drum 66, is
a constant speed motor and preferably a synchronous
motor and is energized concurrently with the network 36
so that the drum 66 will be rotating. If the note is of
proper pitch the corresponding indicia marks on the drum
66 will appear stationary while, if it is slightly out of
pitch, they will appear to rotate slightly in one direction
or the other, the rate of which will depend upon the
amount of off-pitch of the note.

in the device %, the microphone 62 is shown built in,
however, I have provided a connection 228 by which an
external microphone can be connected tc control the
network 36. In using such an external microphone its
connecting cable should be of the shielded type and the
connection 229 is of the shielded type in which the outer
sheath of the shielded cable and the outer exposed parts
of the connection 238 are grounded to prevent energy
radiating eifects from the neon tube 49 from supplying an
cuergizing signal io the network 36.

while T have shown one single embodiment of my in-
vention it will be apparent to those skilled in the art that
many changes may be made therein and still come within

the previews of this invention which are to be determined ;

only by the permitted scope of the hereinafter appended
claims.

What is claimed and is desired to be secured by United
States Letters Patent is as follows:

1. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a power controlling
circuit including an electric valve having an anode and a
cathode and a conirolling electrode, an inductor con-
nected to store and discharge energy as a consequence of
changes in the conductive condition of said valve, a
light source connected to said inductor to receive energy
from said inductor as a consequence of the discharge of
sald inductor, 2 capacitor, said light source being con-
nected to said inductor through said capacitor, and meauns
for controlling the conductive condition of said valve.

2. Ia an electrical system for controlling the supply
of light for stroboscopic purposes, an amplifier network
including-an electric valve having a cathode and a con-
trol electrode, -a power controlling valve, circuit means
connecting said network to said power valve whereby
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said power valve is rendered conductive as a function of
the conducting condition of said amplifier network valve,
a reactor associated with said power valve and arranged
to store and discharge energy as a consequence of changes
in the conductive condition of said power valve, an energy
radiating light source connected to receive energy from
said reactor as a consequence of said energy discharge,
a control circuit for said amplifier network valve and in-
cluding means responsive to an externally produced in-
put signal for controlling the conduction of said amplifier
network valve and further including means responsive
to the energy radiated from said radiating light source
for controlling the conduction of said amplifier network
valve,

3. The combination of claim 2 in which said ampiifier
is of the high gain type, said radiated energy responsive
means is ineffective to control said amplifying network
valve when said externally produced signals are above a
predetermined minimum magnitude.

4, In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a power controlling
circuit including an electron-discharge device having two
electrodes, an output circuit for said device including
said electrodes, a source of energy and an inductor, a
light source, a capacitor, and means serially intercon-
necting said light source, said capacitor and said inductor.

5. In an electrical network for controliing the supply
of light to a stroboscopic apparatus, a power controlling
circuit including an electron-discharge device having two
clectrodes, an output circuit for said device inclading said
electrodes, a source of energy, a resistor. and an inductor,
a light source, a capacitor, and means serially intercon-
necting said light source, said capacitor, said resistor, and
said inductor.

6. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a light source, elcc-
tron-discharge means for controlling said source, and
means including said light source for cenirolling said
electron-discharge means.

7. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a light source, elec-
tron-dischargz means for controlling said source, a source
of audio-frequency signals, means comprising a micro-
phone responsive to said-signals for controlling said elec-
tron-discharge means, and means including said light
source for controiling said electron-discharge mcans.

8. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a power coatrolling
circuit including -an electron-discharge device having two
electrodes, an output circuit for said device including said
electrodes, a source of energy and an inductor, a light
source, a capacitor, means serially interconnecting said
light source, said capacitor and said inductor, a scurce

-of audio-frequency signals, means comprising a nicro-

phone responsive to said signals for contrsiling said elec-
tron-discharge device, and means including said light
source for controlling said electron-discharge device.

2. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a power contreliing
circuit including an electron-discharge device having two
electrodes, an output circuit for said device inciuding said
electrodes, a source of energy and an iaductor, a light
source, and means serially interconmecting said light
source and said inductor.

10. In an electrical network for controlling the supply
of light to a stroboscopic apparatus, a power controlling
circuit including an electron-discharge device having two
electrodes, an output circuit for said device inciuding said
electrodes, a source of energy and an inducter, a light
source, means serially interconnecting said light source
and said inductor, and means for pericdicaily abruptly
changing the condition of conductivity of said device.

11, In an-electrical network for controiling the supply
of light to a stroboscopic apparatus, a power controlling
circuit including an electron-discharge device having two
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electrodes, an output circuit for said device including said
clectrodes, a source of energy and an inductor, a light
source, means serially interconnecting said light source
and said inductor, said light source and said device being
connected in parallel with one another, and means for
periodically abruptly changing the condition of con-
ductivity of said device.

12. In an apparatus for tuning notes of a musical in-
strument, a rotatable member having a group of equally
spaced indicia marks arranged to pass a fixed point upon
rotation of said member, means for rotating said member
at a predetermined speed, said indicia marks being so
spaced that when moved by said rotatable member at
said speed said marks of said first group pass said fixed
point at an integral multiple of the frequency of vibration
of a note to be tested, said speed being such that during
one rotation of said member said note to be tested vi-
brates a fractional number of times, said indicia marks
being equally spaced from a first point on said member
to a second point on said member and unevenly spaced
between the first point and said second point to com-
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pensate for the fractional vibration, a light source po-
sitioned at said fixed point, means for causing said light
source to periodically illuminate said rotatable member
at a first audio frequency rate comprising an electron-
discharge device, and feedback means including said light
source and said electron-discharge means for causing said
light source to periodically illuminate said rotatable mem-
ber at a different rate than said first rate.
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