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1 
This invention relates to improvements in 

stroboscopic tuning apparatus and pertains par 
ticularly to apparatus of this character designed 
for visual tuning. . 

In some present known types of stroboscopes 
use is made of gears for driving or turning the 
rotating members. However it is not possible, by 
the use of gears, to drive the usual discs which 
are, employed each for a particular tone, to ob 
tain speed ratios between the discs of the same 
value as the ratios between the numbers of Wi 
brations in the Successive chromatic notes. As 
is correctly stated in prior Patent No. 2,286,030 
an exact ratio cannot be secured by the use of 
gears and various means have been devised for 
compensating this deficiency but with all such 
means there still remains, because of the use of 
the gears as stated in the patent referred to, a 
margin of error. 
The present invention has for a primary ob 

ject the provision of a stroboscopic tuning appa 
ratus designed primarily fortuning musical in 
struments, although it is not limited to such use, 
wherein the use of gears is entirely avoided and 
whereby the ratios between the rotating visual 
elements or indicators are absolutely the same 
as the ratios between the numbers of vibrations 
in the successive chromatic tones. w 
Another object of the invention is to provide 

an improved stroboscopic apparatus, which makes 
possible the measuring of frequencies which come 
out infractions. 

Still another object of the invention is to pro 
vide an improved stroboscopic tuning apparatus 
making use of a single rotating member, which 
carries a plurality of groups of symbols repre 
senting tone frequency or pitch values each hav 
ing a direct ratio to a known pitch frequency, 
with a synchronous motor operating means for 
turning the member at a known speed whereby 
the correctness of tone of any one of the number 
of tones of known pitch value covered by such 
groups will be shown upon causing the flashing 
frequency of an illuminating lamp to be varied 
over the range of the frequencies of the tones 
represented by the said groupS. .. . . . . 
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2 
Another object of the invention is to provide 

a strobOSCopic apparatus of the character above 
stated, by means of which a change in speed 
will change the pitch of the entire octave and 
in which, also, it is possible to tune several 
octaves without changing the speed of rotation 
of the turning member or by which the pitch 
may be raised a fraction of a tone or to a suff 
cient degree to place the entire pattern of the 
tone value indicating symbols on the rotating 
member, in a different octave by changing the 
synchronous speed of the rotating member. 
Many other advantages and objects of the 

present inventicin will become apparent as the 
description of the same proceeds, and the inven 
tion will ha best understood from a consideration 
of the following detailed description taken in 
connection with the accompanying drawing 
forming a part of the specification, it being un 
derstood that minor changes and modifications 
may be made in the invention so long as such 
changes and modifications mark no material de 
parture from the salient features of the inven 
tion as expressed in the appended claims. 
In the drawing: 
Figure, l is a diagrammatic illustration of a 

stroboscopic apparatus constructed in accordance. 
with the present invention. 

Figure 2 illustrates conventionally a form of 
synchronous motor forming a part of the cylinder 
structure. - - 

Figure 3 is a diagram illustrating the applica 
tion of the invention to a vibrator. 

Figure 4 illustrates a form of casing or hous 
ing in which the apparatus may be inclosed for 
USe. 

In accordance with the present invention, an 
illustrative embodiment of which is diagram 
matically shown in the accompanying drawing 
there is provided a sound pick-up instrument in 
the form of a microphone to, which is coupled in 
a conventional manner with an audio amplifying . 
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Still another object of the invention is to pro 
vide an improved strobOScopic apparatus of the 
character above set forth in which the series of 
values carried by the rotating member is grad 
uated to cover the pitch of tones over an entire 
octave and in which the member is rotated at 
synchronous speed for coaction with a flasher 
controlled by electric current vibrations having 
frequencies corresponding to sound vibrations. : 
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apparatus i? of any conventional design. 
The out-put of the amplifier is fed into a neon 

or gas discharge tube 2 through an impedance 
matching transformer. Accordingly as will be 
readily recognized the apparatus translates sound 
vibrations into electric current vibrations having corresponding frequency and the glow lamp or 
tube 2 will be energized by said current vibra 
tions at the same frequencies as those of the 
sound vibrations picked up by the microphone 
0. . . . ." . , s 

The stroboscopic member of the present ap 

  



3 
paratus is in the form of a cylinder f3 which 
is horizontally disposed and rotatably supported 
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at its ends, in any suitable manner for rotation 
about its longitudinal axis. The cylinder forms 
an integral part of and is turned by a Synchro 
nous motor 4 which in the present illustration 
has 24 pole pairs for the execution of tWO and 
a half revolutions per second. The current 
supply for the synchronous motor is taken from 
a conventional source through the leads 5, 
such source also supplying the necessary current 
to the pickup and amplifying system as illus 
'trated. - 

While there has been shown and described a 
synchronous motor turning at two and a half 
revolutions per second, there may be employed a 
motor turning at any other synchronous Speed 
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such as 3.157 R. P. S., which construction would, 
of course, require 38 poles instead of 24 as 
previously stated for the first-mentioned speed. 
The cylinder 3 has formed around the surface 

f2 encircling series of dots, squares or other suit 
able symbols which make up a black and white 
pattern corresponding to 12 tones in a chromatic 
octave, the octave selected for use being that be 
low middle C on a key-board instrument. 
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While it is not essential to the use of the in 
vention that the cylinder be inclosed in a hous 
ing, such housing is, however, illustrated and des 
ignated 16, with the slot window fl through which 
may be viewed the series of circular lines of sym 
bols carried by the cylinder. The provision of 
such a housing also makes convenient the place 
ment of the values 8 each above and designat 
ing the number of dots or symbols in each of the 
circular lines or series. 

Below the window and in the line with values 
18 may be placed the conventional tone symbols 
f 9 of the selected octave with the frequency 
values thereof as indicated at 20. 
The whole tones such, for example, as A-220, 
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will have an even number of dots or symbols in 
the series around the cylinder to make one Com 
plete circle of the cylinder. The tones which are 
not even and which have fractions, such as 
C-261.62, are arranged to spiral around the cyl 
inder in such a way as to make at least three 
complete circles of the cylinder as indicated at 
2. The series of dots above referred to as desig 
nating the tone A, is designated 22. 
The values indicated at 8 above the window 

give the number of symbols in each circular series 
forming a fraction of the frequency values for 
the under-lying indicated tones. When the cyl 
inder is turned by the synchronous motor at the 
Selected speed and the lamp 2 is flashed at the 
correct frequency of a particular tone, such as A, 
for example, the flashes of the lamp and the 
movement of the dots each past one point will 
be synchronized so that the dots or symbols of 
the series A will appear to be stationary thereby 
showing the tone to be at the proper pitch or 
having a frequency of 220 which is two and a 
half times 88, the value shown in the value col 
umn f8 above the circular series of symbols 22. 

In the case of those tones which have frac 
tions such as C-261.62 the spiral will have the 
number of dots or symbols required to cause 
261.62 dots to pass the observation point per 
Second. In the arrangement illustrated in the 
Spiral Series 2, the dots are in such number and 
arrangement that in one revolution of the cylin 
der 104.65 dots will pass the point of observation 
and upon turning of the cylinder two and a half 
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4. 
times per second the required number of 261.62 
for the tone C will pass the observation point per 
second as stated. The only difference which will 
be noted between the pattern of the even nun 
ber of dots in a circular series and that of the 
spiral, is the slow side motion which will be ob 
servable of the spiral. - 
As previously stated in the objects of inven 

tion, the present apparatus makes possible the 
measuring of frequencies which come out in 
fractions. Since in any key-board instrument it 
is necessary to set a temperament in order to play 
in many keys without using an inconveniently 
large number of keys to the octave, the temper 
ament, which it is necessary to set, on these in 
struments determines the degree of departure 
from the pure Scale in order to accomplish this. 
This is also the reason why the tones come out 
in fractions. As previously pointed out the use 
of gears in a device of the character herein de 
Scribed to obtain a separate pattern for each 
tone, is not possible since the mathematical ra 
tio available with the use of gears will not give 
the required separation. 
The separation of the tones in any key-board 

instrument graduates at the ratio of the twelfth 
root of two, or in other words a ratio of 1.05946. 
This separation cannot be obtained by the use 
of gears in the rotation of patterns as set forth 
above but it is possible for the rotation of the 
patterns by the means herein disclosed. - 

In further illustration of how the desired sep 
aration or ratio between the patterns is obtained 
to correspond to the Separation between the fre 
quencies of the tones of the chromatic scale, the 
illustration in Figure 1 makes clear how, on a 
basis of 2.5 revolutions per second for the cyl 
inder the frequencies noted are available, which 
frequencies cover the octave below C, universal 
pitch of A-440. If the cylinder is revolved at two 
times this speed, or five revolutions per second, 
the next higher octave will be available, begin 
ning with C sharp-277.18. 
The observed pattern remains in tune within 

itself and the tones or frequencies graduate at 
the ratio of 1.05946, or the twelfth root of two. 
Any other pitch may be had by turning the 

pattern at a predetermined speed since the fre 
quencies are linear and they will bear the same 
ratio to each other. 

Describing more fully the stroboscopic action 
of the present invention, the musical tone is first 
picked up by the microphone O and amplified by 
the audio amplifier unit . The output of the 
amplifier unit is fed into the tube f2, which may 
be a neon or any suitable tube, thus illuminating 
the revolving pattern. Since the eye cannot 
Separate pulsations of light above 26 per second, 
the light will appear to be steady. 
The pattern is being turned at a definite rate 

of Speed with the black and white lines passing 
the point of observation corresponding to the 
tones of the chromatic tempered musical scale. 
For example, the tone of A-220 C. P. S. is sounded 
and at the same time the A zone of the revolving 
pattern is observed. There are 220 black lines per 
Second passing the point of observation. If the 
tone is in tune, a black line will be at the same 
place every time the light flashes, or every 22 
of a second, therefore, the zone will appear 
stationary. 

If, for example, the tone was 219 C. P. S., the 
black lines or dots would continue to pass at 220 
lines per second and the light would be flashing 
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only 219 times per second. Thus the line, or dot, 
will appear at a slightly different place each time 
and will move the interval of one line per second 
in the direction of the pattern rotation or move 
ment. If, however, the tone was 221 C. P. S., the 
line or dot would appear to recede, or move back, 
from the direction of pattern rotation. 

In the case of fractional tones, such, for ex 
ample, as the tone of D-293.67, the interval be 
tween the lines or dots will allow one line or dot 
to pass the point of observation every 1/293.67 of 
a second. Since in any stroboscopic apparatus 
resonance is denoted by the apparent stability of 
the zone, the interval between all lines or dots on 
the component or Zone of the pattern must be the 
same, just as the time interval between flashes of 
light must be the same for the particular fre 
quency under observation. Spiral components or 
zones were designed for the tones of fractional 
frequency with the correct interval between lines 
or dots corresponding to the tone of fractional 
frequency. In observing the pattern it is not nec 
essary to follow one turn of the spiral, but to ob 
Serve all of the ZOne as a Whole since all of the 
lines or dots of the Zone are equally spaced. Res 
onance is denoted in the usual manner, that is, 
by the apparent stability of the Zone. 
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The 12 semitones or half-tones of the octave 
of the chromatic tempered scale are therefore 
designed for the ratio of the 12th root of 2 or a 
graduation of 1.05946 per semitone, the single 
pattern with 12 zones or components of the pat 
tern corresponding to the frequency of the tones 
of the standard Octave when tempered. 
The pitch could be changed, however, by 

changing the speed of rotation. 
Figure 3 illustrates a method of tuning a vil 

brator with the use of an ignition coil 24, the vi 
brator being designated 23. The neon tube is 
connected across the secondary of the ignition 
coil while the primary of the coil is connected 
across the vibrator points for excitation. A re 
sistance 25 of twenty thousand ohms is placed 
in series with the secondary of the coil and the 
neon or gas discharge tube, to avoid over-load. 
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The present device is selective and discrimi 
nates between noise and a musical tone. It is 
possible for one to tell at a glance whether a tone 
is sharp or flat. If the tone is in tune or in res 
onance the pattern will remain stationary but 
if it is sharp the dots will move upward, and if 
it is fat the dots will move downward. When the 
tone is adjusted so that the pattern remains sta 
tionary, the tone will be in resonance or in uni 
son with the revolving pattern. 
The technique of the instrument is mechani 

cally perfect since the pattern remains fixed and 
the established ratio of vibration for each tone 
is fixed. Operation of the device at a higher or 
lower speed will change the pitch of the entire 
octave but at the same time all tones within the 
rotating pattern bear a linear relationship be 
tween each other. If the speed is doubled, for in 
stance, the octave higher can be tuned as pre 
viously pointed Out. 

It is also possible to tune several octaves with 
out changing the speed, however the patterns 
will appear differently. For example the octave 
above will make the dots appear to be twice in 
number and there will also be a shift in the po 
sition. The octave below will look much like the 
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fundamental octave but not so sharp. An instru 
ment can be tuned to any pitch by changing the 
number of revolutions of the cylinder per second. 
A synchronous speed is, best selected in practice, 75 

6 
to thus eliminate the use of governors or various 
means of imparting the desired speed to the 
cylinder. r 

The pitch may be raised a fraction of a tone 
or it may be raised enough to place the entire 
pattern in a different octave. For example, turn 
ing the cylinder at 3.157 revolutions per Second 
which is a synchronous speed, Will give the octave 
F to E around middle C in the pitch of A-441.l. 
It will be noted that the even number of dots 
previously used for F sharp, as illustrated in Fig 
ure 1 now becomes A sharp-233.70 which is a 
fraction. This is an example of the flexibility 
of the apparatus. Any desired pitch can be ob 
tained by changing the speed of rotation of the 
cylinder. 
Two tones can also be sounded simultaneously 

and the respective patterns will be observed on 
the device at the same time, since the frequencies 
will be different and the observer may easily note 
two symbol groups simultaneously, each of which 
would represent a tone and be illuminated at the 
tone frequency. 
While in the preceding description reference 

has been made entirely to the tuning of musical 
instruments it is to be understood that there is 
no intention of limiting the Scope of the inven 
tion to such use since it may be used to tune any 
piece of apparatus producing an audible sound 
such as mechanical vibrators and automobile 
horns, or for measuring the speed of rotating ob 
jects, calibrating oscillators, and checking ta 
chometers. 

I claim: 
1. A stroboscopic apparatus, comprising a body 

supported for rotation, a number of groups of 
symbols carried by such body, the symbols of 
each group being disposed around and Substan 
tially concentric with the axis of rotation of the 
body, each group representing a tone of the mu 
sical scale, the symbols representing the tones of 
even frequency being arranged in a circle and 
the Symbols representing tones of fractional fre 
quency being arranged to form a spiral, each of 
said groups consisting of a whole number of iden 
tical Symbols, the symbols of each group being 
equally spaced apart so that the same number 
of symbols passes a point of observation with each 
revolution of the body, means for turning the 
body on said axis at an unvarying number of 
revolutions per second, which number of revo 
lutions multiplied by the number of symbols pass 
ing the point of observation per revolution is the 
exact frequency of the musical tone represented 
by each group of symbols, means for translating 
Sound vibrations into electric current vibrations 
having corresponding frequencies, and a glow 
lamp arranged to illuminate the body and the 
groups of symbols and connected with the sound 
translating means to be energized by the electric 
current vibrations at the Said frequencies. 

2. A strobOScopic apparatus, comprising a body 
Supported for rotation, a group of symbols on 
said body and arranged around and substantially 
concentric with the axis of rotation of the body, 
the group consisting of a whole number of iden 
tical symbols, Said group representing a musical 
tone of fractional frequency and being arranged 
in a spiral, the Symbols of the group being equally 
spaced apart so that the same number of symbols 
passes a point of observation with each revolu 
tion of the body, means for turning the body on 
said axis at an unvarying number of revolutions 
per second, which number of revolutions multi 
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plied by the number of symbols passing the point 
of observation per revolution is the exact fre- REFERENCES, CTED 
quency of the musical tone represented by the The following references are of record in the 
group, means for translating sound vibrations file of this patent: 
into electric current vibrations having corre. 5 
Sponding frequencies, and a glow lamp arranged UNITED STATES PATENTS 
to illuminate the body and groups of symbols Number Name Date 
and connected with the sound translating means 2,119,627 Kriek -------------- June 7, 1938 
to be energized by the electric current vibrations 2,286,030 Young et al. --------- June 9, 1942 
at the said frequencies. 2,296,777 Elton ------------- Sept. 22, 1942 

JOHN H. MAYBERRY. 1,322,549 Dodd ------------- Nov. 25, 1919 

  


