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(54) INSERTABLE PERCUSSION SYSTEM

(67) A drumming system includes a first percussion
instrument (3) coupled to an inserting/retracting mecha-
nism (105) for moving the first percussion instrument (3)
to a desired position with respect to a second percussion
instrument (103). The inserting/retracting mechanism
(105) includes a motor, a controller, an input device (125)
for receiving an operation instruction and generating an
operation signal based on the operation instruction, and
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a feedback mechanism (133a, 133b) for obtaining posi-
tion information of the first percussion instrument (3) and
generating a feedback signal representative of the posi-
tion information. The controller is electrically coupled to
the inputdevice (125), the motor, and the feedback mech-
anism (133a, 133b) for actuating the motor based on the
operation signal and the feedback signal.

7 0
e = e L 7
: 1% = = | Jjﬁ
115 == P =S
13127 S

1253 =
—

A N7

125b
133b

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 435 369 A1 2

Description
TECHNICAL FIELD

[0001] The presentinvention relates to percussion in-
struments, and particularly to a system for inserting and
retracting percussion instruments.

BACKGROUND

[0002] Percussion sets have been developed that pro-
duce a large variety of different sounds. Percussion sets
may include, for example, drums, cymbals, bells, cow-
bells, hi-hats, tambourines, wood blocks, etc. Even
among drums a large variety of different drums exists
such as, for example, kettle drums, steel drums, bongo
drums, tom-toms, bass drums, tenor drums, snare
drums, etc. To add to the abundance of sounds produced
by these different percussion instruments, different tech-
niques (e.g., rim shots, etc.) for striking or beating these
percussion instruments have been developed to obtain
different sounds from any one instrument.

[0003] Conventionally, however, percussion instru-
ments were located relative to the player (i.e., the per-
cussionist) at fixed positions. Since the instruments take
space, there was a limit in the amount of instruments that
may form part of any one percussion set. Moreover, the
fixed locations of each of the instruments limited the
number of sounds that the percussion set could produce.

SUMMARY

[0004] Subject to the present invention is a drumming
system and a method of drumming having the features
set forth in the appended independent claims; preferred
embodiments being defined in the appended dependent
claims. In an aspect, there is provided systems forinsert-
ing and retracting percussion instruments from a percus-
sion set. Using the systems disclosed herein players are
able to produce broader ranges of sounds and rhythms
because different arrangements of percussion instru-
ments may be available to the percussionist as the per-
cussionist is playing that otherwise would not be availa-
ble.

[0005] Moreover, an arrangement may be set where,
for example, drum beats occur from striking a first drum
downwardly and a second drum, that has been inserted
above the first drum by use of the systems disclosed
herein, upwardly. This way, the percussionist may double
the amount of resulting drum beats; i.e., the conventional
beats from the downward strikes plus the beats thatresult
from the upward strikes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate various example systems, methods, and so on, that
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illustrate various example embodiments of aspects of the
invention. It will be appreciated that the illustrated ele-
ment boundaries (e.g., boxes, groups of boxes, or other
shapes) in the figures represent one example of the
boundaries. One of ordinary skill in the art will appreciate
that one element may be designed as multiple elements
or that multiple elements may be designed as one ele-
ment. An element shown as an internal component of
another element may be implemented as an external
component and vice versa. Furthermore, elements may
not be drawn to scale.

Fig. 1illustrates a perspective view of an exemplary
insertable percussion system in the retracted posi-
tion.

Fig. 2A illustrates a top perspective view of the ex-
emplary insertable percussion system of figure 1 in
the inserted position. Fig. 2B illustrates a bottom per-
spective view of the exemplary insertable percussion
system of Fig. 1 in the inserted position.

Fig. 3illustrates a perspective view of an exemplary
firstarm of the insertable percussion system of Fig. 1.

Fig. 4 illustrates a perspective view of an exemplary
second arm of the insertable percussion system of
Fig. 1.

Fig. 5 illustrates a front view of an exemplary pedal
for the insertable percussion system of Fig. 1.

Fig. 6 illustrates a perspective view of the exemplary
pedal for the insertable percussion system of Fig. 1.

Fig. 7 illustrates a side view of the exemplary pedal
for the insertable percussion system of Fig. 1.

Fig. 8 illustrates a magnified view of the exemplary
pedal for the insertable percussion system of Fig. 1
illustrating a latching mechanism.

Fig. 9illustrates a perspective view of an exemplary
insertion/extraction mechanism.

Fig. 10 illustrates a top view of the exemplary inser-
tion/extraction mechanism of Fig. 9 in the extracted
position.

Fig. 11 illustrates a top view of the exemplary inser-
tion/extraction mechanism of Fig. 9 in the inserted
position.

Fig. 12 illustrates a perspective top view of an ex-
emplary insertable percussion system in the retract-

ed position.

Fig. 13 illustrates a perspective top view of the ex-
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emplary insertable percussion system of Fig. 12 in
the inserted position.

Fig. 14 illustrates a side view of the exemplary in-
sertable percussion system of Fig. 12 in the inserted
position.

Fig. 15 illustrates a side view of the exemplary in-
sertable percussion system of Fig. 12 in the retracted
position set at an angle different from horizontal.

Fig. 16 illustrates an enlarged view of the exemplary
insertable percussion system of Fig. 12.

Fig. 17 illustrates a perspective view of the exem-
plary insertable percussion system of Fig. 12 forming
part of a drum or percussion set.

DETAILED DESCRIPTION

[0007] Figs 1, 2A and 2B illustrate perspective views
of an exemplaryinsertable percussion system 1. The sys-
tem 1 includes a percussion instrument 3. In the illustrat-
ed embodiment, the percussion instrument 3 corre-
sponds to a drum. In other embodiments, the percussion
instrument 3 may correspond to percussion instruments
different from a drum. The insertable percussion system
1 also includes a stand 5 that has a base or feet 5a for
sustaining the stand 5 off a floor F. The stand 5 generally
sustains the percussion instrument 3 vertically off the
floor F.

[0008] The insertable percussion system 1 also in-
cludes an inserting/retracting mechanism 7 connected
to the percussion instrument 3 and the stand 5. The sys-
tem 1 also includes a pedal 9 disposed on the floor F at
or near the base 5a of the stand 5. The stand 5 vertically
separates the percussion instrument 3 and the insert-
ing/retracting mechanism 7 from the pedal 9. The insert-
able percussion system 1 also includes a cable 11 that
connects the pedal 9 to the inserting/retracting mecha-
nism 7. Operation (i.e., pressing and releasing) of the
pedal 9 up or down causes the pedal 9 to pull and release
on the cable 11 which, in turn, causes the inserting/re-
tracting mechanism 7 to move the percussion instrument
3 substantially horizontally.

[0009] Pressing down on the pedal 9 causes the pedal
9 to pull on the cable 11 which, in turn, causes the insert-
ing/retracting mechanism 7 to move the percussion in-
strument 3 substantially horizontally from a retracted po-
sition as shown in figure 1 to an inserted position as
shown in Figs 2A and 2B. Releasing up on the pedal 9
causes the pedal 9 to release on the cable 11 which, in
turn, causes the inserting/retracting mechanism 7 to
move the percussion instrument 3 substantially horizon-
tally from the inserted position shown in Figs 2A and 2B
back to the retracted position of Fig. 1.

[0010] In one embodiment, the insertable percussion
system 1 as shown in Figs 1, 2A and 2B forms part of a
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drum or percussion set. In the percussion set, the per-
cussion instrument 3 may be inserted by operation of the
pedal 9 as described above to make the percussion in-
strument 3 temporarily available to the percussionist to
play. The percussion instrument 3, for example, may be
inserted above another instrument 103 in the percussion
set to make the percussion instrument 3 available to the
percussionist for playing instead of the other instrument
103. Whenever the percussionist is ready to return to
playing the other instrument 103, the percussionist may
remove or retract the percussion instrument 3 by opera-
tion of the pedal 9 to make the other instrument available
for the percussionist to play.

[0011] In one embodiment, the insertable percussion
system 1 as shown in Figs 1, 2A and 2B forms part of a
drum or percussion set including another percussion in-
strument 103 intended to be played by being hit with a
downstroke or downward motion of a beater or a drum
stick 60, as shown in Fig. 2A. In this embodiment, the
percussion instrument 3 may be intended to be played
by being hit with an upstroke or upward motion of the
beater or the drum stick 60, as shown in Fig. 2B. In this
setting, the percussion instrument 3 may be inserted
above the downstroke percussion instrument 103 to
make the percussion instrument 3 available to the per-
cussionist for playing in the upstroke in combination with
the downstroke percussion instrument 103. By operation
ofthe pedal 9, the percussion instrument 3 may be moved
horizontally into the inserted position above the down-
stroke percussion instrument 103.

[0012] Inanother embodiment, the roles are reversed;
i.e., the percussion instrument 3 may be intended to be
played by being hit with a downstroke or downward mo-
tion of the beater or the drum stick and the percussion
instrument 3 is inserted under or below an upstroke per-
cussion instrument.

[0013] The percussionist may strike the downstroke
percussion instrument 103 in the downstroke motion and
the upstroke percussion instrument in the proceeding
(i.e., immediately after) upstroke motion. This way, the
percussionist may double the amount of resulting drum
beats; i.e., the conventional beats from the downward
strikes plus the beats that result from the upward strikes
of the percussion instrument 3. Whenever the percus-
sionistis ready to conclude playingin this upstroke/down-
stroke mode, the percussionist may remove or retract
the percussion instrument 3 by operation of the pedal 9.
[0014] In the upstroke/downstroke embodiment
above, the inserted position of the insertable percussion
system 1 may correspond to a position where a majority
of a playing surface of the upstroke drum (e.g., the skin
of the percussion instrument 3) faces or vertically over-
laps a majority of a playing surface of the downstroke
drum 103. The retracted position of the insertable per-
cussion system 1, on the other hand, may correspond to
a position where the majority of the playing surface of
the upstroke drum (e.g., the skin of the percussion in-
strument 3) does not face or does not vertically overlap
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the majority of the playing surface of the downstroke drum
103.In the illustrated embodiment, the inserting/retract-
ing mechanism 7 includes a first arm 13 and a second
arm 15.

[0015] Fig. 3illustrates a perspective view of an exem-
plary first arm 13. The first arm 13 includes a percussion
instrument end 13a that operably and rotably connects
to the percussion instrument 3 as shown in Figs 1 and
2. The first arm 13 also includes a joint end 13b that is
distal the percussion instrument 3. The joint end 13b op-
erably and rotably connects to the second arm 15.
[0016] Fig. 4 illustrates a perspective view of an exem-
plary second arm 15. The second arm 15 includes a stand
end 15a that operably and rotably connects to the stand
5. The second arm 15 also includes a joint end 15b that
is distal to the stand 5 and that operably and rotably con-
nects to the joint end 13b of the first arm 13. The second
arm 15 may also include a pull position 15¢ at which the
second arm 15 may be operably connected to the cable
11.

[0017] Pulling of the cable 11 by operation of the pedal
9 causes the second arm 15 to rotate about the stand
end 15a and the joint end 15b, and the first arm 13 to
rotate about the joint end 13b and the percussion instru-
mentend 13ato effectively stretch the inserting/retracting
mechanism 7 causing the percussion instrument 3 to
move horizontally away from the stand 5 to the inserted
position.

[0018] Releasing of the cable 11 by operation of the
pedal 9 causes the second arm 15 to, in opposite direc-
tion as in the inserting, rotate about the stand end 15a
and the joint end 15b, and the first arm 13 to rotate about
the joint end 13b and the percussion instrument end 13a
to effectively contract the inserting/retracting mechanism
7 causing the percussion instrument 3 to move horizon-
tally towards the stand 5 to the retracted position.
[0019] In the illustrated embodiment of Figs 1 and 2,
the insertable percussion system 1 includes two first
arms 13 each having a percussion instrument end 13a
proximate the percussion instrument 3 and a joint end
13b distal the percussion instrument 3. In this embodi-
ment, the insertable percussion system 1 also includes
two second arms 15, each having a stand end 15a prox-
imate the stand 5 and a joint end 15b distal the stand 5.
In this embodiment, each of the joint ends 13b of the first
arms is rotably connected to a respective one of the joint
ends 15b of the second arm, and each of the first arms
13 is rotable aboutits percussion instrumentend 13a and
about its joint end 13b, and each of the second arms 15
is rotable about its stand end 15a and about its joint end
15b to stretch or contract the inserting/retracting mech-
anism7 intothe inserted position or the retracted position.
[0020] In one embodiment (not shown), the insert-
ing/retracting mechanism 7 includes a spring configured
in the inserting/retracting mechanism 7 to bias the insert-
ing/retracting mechanism 7 towards retraction (i.e., in the
retracted position). In this embodiment, pulling of the ca-
ble 11 by operation of the pedal 9 defeats tension force
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inthe spring extending the spring and causing the second
arm 15 to rotate about the stand end 15a and the joint
end 15b, and the first arm 13 to rotate about the joint end
13b and the percussion instrument end 13a to effectively
stretch the inserting/retracting mechanism 7 causing the
percussion instrument 3 to move horizontally away from
the stand 5 to the inserted position. Releasing of the cable
11 by operation of the pedal 9 allows tension force in the
extended spring to retract the inserting/retracting mech-
anism 7 into the retracted position such that the percus-
sion instrument 3 is moved horizontally towards the stand
5.

[0021] Figs 5-7 illustrate front, perspective and side
views, respectively, of an exemplary pedal 9 for the in-
sertable percussion system 1. The pedal 9 may include
a foot platform 17 rotably connected to a base 19 at a
rotating location 19a. The foot platform 17 receives a foot
or shoe of the person playing the insertable percussion
system 1. The pedal 9 may also include a rising portion
21 that may have installed therein a rod 23 and cable
wheels 25 and 27 that rotate about the rod 23. The cable
wheel 27 is connected to the foot platform 17 by a cable
29. The cable wheel 25 connects to the cable 11 which,
as described above, connects to the inserting/retracting
mechanism 7.

[0022] Pressing of the foot or shoe of the person play-
ing the insertable percussion system 1 causes the foot
platform 17 to rotate about the rotating location 19a. This
rotation pulls on the cable 29 which causes the rod 23
and the cable wheel 25 to also rotate effectively pulling
on the cable 11 and stretching the inserting/retracting
mechanism 7 into the inserted position.

[0023] Releasing of the foot or shoe of the person play-
ing the insertable percussion system 1 causes the foot
platform 17 to rotate, in the opposite direction as inser-
tion, about the rotating location 19a. This opposite rota-
tion releases the cable 29 which causes the rod 23 and
the cable wheel 25 to also rotate effectively releasing on
the cable 11 and retracting the inserting/retracting mech-
anism 7 into the retracted position.

[0024] Fig. 8 illustrates a magnified view of the exem-
plary pedal 9. Specifically, Fig. 8 illustrates a locking or
latching mechanism of the foot platform 17 while pressed.
While pressed, the player or percussionist may move the
foot platform 17 laterally or sideways to engage a latching
tab 31 connected to the foot platform 17 to a latching
bracket 33 connected to the rising portion 21. This effec-
tively latches the inserting/retracting mechanism 7 in the
inserted position.

[0025] When the player or percussionist desires to re-
tractthe percussion instrument 3 to the retracted position,
the player or percussionist may move the foot platform
17 laterally or sideways in the opposite direction as en-
gagementto disengage the latching tab 31 from the latch-
ing bracket 33. The player or percussionist may then re-
lease his foot or shoe from the foot platform 17 to retract
the inserting/retracting mechanism 7 into the retracted
position.
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[0026] Figs 9-11 illustrate a second embodiment of the
inserting/retracting mechanism 7 for the insertable per-
cussion system 1. In the embodiment of Fig. 9, the in-
serting/retracting mechanism 7 includes the first arm 13
and a second arm 15, which are similar to the first arm
13 and the second arm 15 of the first embodiment except
that, in this second embodiment, the first arm 13 and the
second arm 15 crisscross resulting in insertion and re-
traction of the inserting/retracting mechanism 7 to have
a scissoring effect.

[0027] The first arm 13 includes a percussion instru-
ment end 13a that operably and rotably connects to the
percussion instrument 3. In the illustrated embodiment,
the exemplary insertable percussion system 1 includes
a slide bracket 35 that operably and rotably connects the
percussion instrument end 13a to the percussion instru-
ment 3. The first arm 13 also includes a joint end 13b
that is distal the percussion instrument 3. The joint end
13b operably and rotably connects to the second arm 15.
[0028] The second arm 15 includes a stand end 15a
that operably and rotably connects to the stand 5. In the
illustrated embodiment, the exemplary insertable percus-
sion system 1 includes a slide bracket 37 that operably
and rotably connects the stand end 15a to the stand 5.
The stand end 15a of the second arm 15 may be con-
nected to the cable 11. The second arm 15 also includes
a joint end 15b that is distal to the stand 5 and that op-
erably and rotably connects to the joint end 13b of the
first arm 13.

[0029] In the illustrated embodiment of Figs 9-11, the
insertable percussion system 1 includes two first arms
13 each having a percussion instrument end 13a proxi-
mate the percussion instrument 3, a joint end 13b distal
the percussion instrument 3, and a joint position 13c. In
this embodiment, the insertable percussion system 1 also
includes two second arms 15, each having a stand end
15a proximate the stand 5, a joint end 15b distal the stand
5, and a joint position 15c. In this embodiment, each of
the jointends 13b of the firstarms 13 is rotably connected
to a respective one of the joint ends 15b of the second
arm, each of the joint positions 13c of the first arm 13 is
operably and rotably connected to the joint position 13c
of the other first arm 13, and each of the joint positions
15¢ of the second arm 15 is operably and rotably con-
nected to the joint position 15c¢ of the other first arm 15.
Each of the first arms 13 is rotable about its percussion
instrument end 13a, about its joint end 13b, and about
its joint position 13c. Each of the second arms 15 is ro-
table about its stand end 15a, about its joint end 15b, and
about its joint position 15¢ to stretch or contract the in-
serting/retracting mechanism 7 into the inserted position
or the retracted position.

[0030] Pulling of the cable 11 by operation of the pedal
9 causes the second arm 15 to rotate about the stand
end 15a, the joint end 15b, and the joint position 15c.
This causes the first arm 13 to rotate about the joint end
13b, about the percussion instrumentend 13a, and about
the joint position 13c to effectively stretch the inserting/re-
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tracting mechanism 7 causing the percussion instrument
3 to move horizontally away from the stand 5 to the in-
serted position.

[0031] Releasing of the cable 11 by operation of the
pedal 9 causes the second arm 15 to, in opposite direc-
tion as in the inserting, rotate about the stand end 15a,
the joint end 15b, and the joint position 15c. This causes
the first arm 13 to rotate about the joint end 13b, the
percussion instrument end 13a, and the joint position 13c
to effectively contract the inserting/retracting mechanism
7 causing the percussion instrument 3 to move horizon-
tally towards the stand 5 to the retracted position.
[0032] In one embodiment (not shown), the insert-
ing/retracting mechanism 7 includes a spring configured
in the inserting/retracting mechanism 7 to bias the insert-
ing/retracting mechanism 7 towards retraction (i.e., in the
retracted position). In this embodiment, pulling of the ca-
ble 11 by operation of the pedal 9 defeats tension force
inthe spring extending the spring and causing the second
arm 15 to rotate about the stand end 15a, the joint end
15b, and the joint position 15c. This causes the first arm
13 to rotate about the joint end 13b, the percussion in-
strumentend 13a, and the joint position 13c to effectively
stretch the inserting/retracting mechanism 7 causing the
percussion instrument 3 to move horizontally away from
the stand 5 to the inserted position. Releasing of the cable
11 by operation of the pedal 9 allows tension force in the
extended spring to retract the inserting/retracting mech-
anism 7 into the retracted position such that the percus-
sion instrument 3 is moved horizontally towards the stand
5.

[0033] Fig. 12 illustrates a perspective top view of an
exemplary insertable percussion system 100 in the re-
tracted position. Figs 13 and 14 illustrate perspective top
and side views of the exemplary insertable percussion
system 100 in the inserted position. The system 100 may
include the percussion instrument 3, an inserting/retract-
ing mechanism 105, and a stand 113.

[0034] Theinserting/retracting mechanism 105 may in-
clude a base 110, a first arm 121 and a second arm 123.
The base 110 operably couples the first arm 121 and the
second arm 123 to the stand 113. The first and second
arms 121 and 123 have percussioninstrumentends 121a
and 123a, proximate the percussion instrument 3 and
free end 121b and 123b distal the percussion instrument
3. The percussion instrument ends 121a and 123a may
be coupled to a holding element 115, e.g., a U-shaped
metal or plastic rod, which attaches to the side surface
of the percussion instrument 3. The holding element 115
couples the percussion instrument 3 to the inserting/re-
tracting mechanism 105. The first and second arms 121
and 123 may slide through the bushing elements 117a-
d of the base 110 in the directions shown by the arrow A.
[0035] Theinserting/retracting mechanism 105 may in-
clude an input device 125, a motor 127, a gear mecha-
nism 131, and a feedback mechanism 133.

[0036] The input device 125 may include one or more
switching elements (e.g., touch pads) 125a and 125b,
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for receiving an operation instruction and generating an
operation signal to activate the inserting/retracting mech-
anism 105. For example, a hit (using a beater or drum
stick) on switching element 125a may correspond to an
instruction to insert the percussion instrument 3 while a
hit (using a beater or drum stick) on switching element
125b may correspond to an instruction to retract the per-
cussioninstrument 3. In another example, afirst hit (using
a beater or drum stick) on switching element 125a may
correspond to an instruction to insert the percussion in-
strument 3 while a second hit (using a beater or drum
stick) on switching element 125a may correspond to an
instruction to retract the percussion instrument 3. In yet
another example, the input device may be disposed near
the floor F such that it may receive an operation instruc-
tion in the form of a user/player pressing the one or more
switching elements with her foot.

[0037] Theinserting/retracting mechanism 105 may al-
so include a controller 137. The controller 137 may re-
ceive the operation signal from the input device 125 and
determine the current position of the percussion instru-
ment 3 by use of the feedback mechanism 133.

[0038] The feedback mechanism 133 may include
Hall-effect sensors 133a and 133b disposed on the base
110 and a permanent magnet 133c disposed on the first
arm 121. The feedback mechanism 133 determines the
position of the first arm 121 along its travel relative to the
base 110 and, thus, the position of the percussion instru-
ment 3. For example, when the permanent magnet 133¢c
is aligned with the Hall sensor 133b, the percussion in-
strument 3 may be at or in proximity, e.g., 5-10 cm, to
the retracted position. See Fig. 1. On the other hand,
when the permanent magnet 133c s aligned with the Hall
sensor 133a, the percussion instrument 3 may be at or
in proximity, e.g., 5-10 cm, to the inserted position. See
Fig. 2. The sensors 133a and 133b generate feedback
signals corresponding to whether the percussion instru-
ment 3 is in the inserted position, the retracted position,
or somewhere in between. The controller 137 generates
a command signal based on the operation signal and the
feedback signal. For example, if the percussion instru-
ment 3 is at the inserted or retracted position, the con-
troller 137 may stop the motor 127. If, instead, the per-
cussion instrument 3 is merely in proximity to the inserted
or retracted position as detected by the feedback mech-
anism 133, the controller 137 may cause the motor 127
to slow down and eventually stop when the percussion
instrument 3 reaches the inserted or retracted position.
[0039] The controller 137 may be a microcontroller PIC
12F683 manufactured by Microchip Technology Inc. of
Independence, Ohio. However, the controller 137 may
include any type of controller sufficient for receiving and
generating the above-described signals. The Hall-effect
sensors 133a and 133b may be micro-power ultra-sen-
sitive Hall-effect switches manufactured by Allegro Mi-
croSystems, LLC of Worcester, Massachusetts. Howev-
er, the Hall-effect sensors 133a and 133b may be any
other type of Hall-effective sensors sufficientfor detecting
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the permanent magnet 131c and generating the above-
described signals. Indeed, the feedback mechanism 133
may include any other type of sensors suitable for de-
tecting relevant position information.

[0040] The stand 113 supports and sustains the per-
cussion instrument 3 and the inserting/retracting mech-
anism 105 vertically off the floor F. The stand 113 may
include a fixing element 113a that couples to the insert-
ing/retracting mechanism 105. The stand 113 may also
include a joint 113b, a base 113c, and a latch 113d. The
joint 113b may allow for the inserting/retracting mecha-
nism 105 and the percussion instrument 3 to be adjusted
and set at an angle different from horizontal and for col-
lapsing the system 100 for storage. See figure 15. Thus,
the inserting/retracting mechanism 105 may insert and
retractthe percussion instrument 3 along an axis different
from horizontal. The stand 113 may also be telescopic
for height adjustment. The latch 113d may be used to
secure the height of the stand 113.

[0041] The gear mechanism 131 may include a rack
131a and a pinion 131b. A shaft (not shown) of the motor
127 may be operably coupled to the pinion 131b of the
gear mechanism 131 so as to actuate the pinion 131b to
turn in a direction to cause a linear actuation of the rack
131a in the directions shown by the arrow A. The motor
127 receives the command signal and actuates the gear
mechanism 131. The rack 131a is fixedly coupled to the
first arm 121 (or the second arm 123) of the inserting/re-
tracting mechanism 105 so that the first arm 121 may
slide through the bushings 117b and 117c as the rack
131a pushes or pulls the percussion instrument 3. The
second arm 123 moves in unison with the first arm 121.
[0042] Fig. 16 illustrates an enlarged view of the base
110, the gear mechanism 131, and the stand 113 with
the percussion instrument 3 in the retracted position. The
shaft (not shown) of the motor 127 may be operably cou-
pled to the pinion 131b so that the pinion 131b rotates to
cause the rack 131ato linearly actuate. For example, the
controller may cause the motor 127 to rotate in a direction
to actuate the pinion 131b to rotate counter-clockwise as
shown by the arrow B. The pinion 131b then causes the
rack 131a to actuate linearly as shown by the arrow C.
As the rack 131a moves, the first and second arms 121
and 123 slide in the same direction, moving the percus-
sion instrument 3 from the retracted position to the in-
serted position. Reverse operation of the motor 127 ac-
tuates the gear mechanism 131 in the opposite direction
moving the percussion instrument 3 from the inserted
position back to the retracted position.

[0043] Fig. 17 illustrates a perspective view of the ex-
emplary insertable percussion system 100 of figure 12,
forming part of a drum or percussion set. In the percus-
sion set, the percussion instrument 3 may be inserted by
operation of the motor 127 as described above to make
the percussion instrument 3 temporarily available to the
percussionist to play. The percussion instrument 3, for
example, may be inserted above a second percussion
instrument 103 in the percussion set to make the percus-



11 EP 3 435 369 A1 12

sion instrument 3 available to the percussionist in addi-
tionto the second percussion instrument 103. The insert-
ed position corresponds to a position where a majority
of a playing surface of the first percussion instrument 3
faces or vertically overlaps a majority of a playing surface
of the second percussion instrument 103. Such a per-
cussion set reduces the playing space, increases variety
in sounds played, and thus, increases the enjoyment of
play and or listening to performance of the percussion
set. As another example, the second percussion instru-
ment 103 may be replaced with another type of instru-
ment. Whenever the percussionist selects to play the oth-
er instrument alone, the percussionist may remove or
retract the percussion instrument 3 by operation of the
motor 127 to make the other instrument available for the
percussionist to play.

[0044] Theterm "percussioninstrument"as used here-
in refers to musical instruments in which sound is gen-
erally obtained by striking the instrument with hands,
beaters, sticks, etc. and their electronic equivalents. Ex-
amples of percussion instruments include drums, cym-
bals, bells, cowbells, hi-hats, tambourines, wood blocks,
kettle drums, steel drums, bongo drums, tom-toms, bass
drums, tenor drums, snare drums, etc. The term "drum"
as used herein corresponds to any type of percussion
musical instrument having at least one stretched mem-
brane to generate sound by acoustic vibration when the
stretched membrane is struck or their electronic equiva-
lent (e.g., electronic drum pad.)

[0045] While example systems, methods, and so on,
have been illustrated by describing examples, and while
the examples have been described in considerable de-
tail, it is not the intention to restrict or in any way limit the
scope of the appended claims to such detail. It is, of
course, not possible to describe every conceivable com-
bination of components or methodologies for purposes
ofdescribing the systems, methods, and so on, described
herein. Additional advantages and modifications will
readily appear to those skilled in the art. Therefore, the
invention is not limited to the specific details, and illus-
trative examples shown or described. Thus, this applica-
tion is intended to embrace alterations, modifications,
and variations that fall within the scope of the appended
claims. Furthermore, the preceding description is not
meant to limit the scope of the invention. Rather, the
scope of the invention is to be determined by the append-
ed claims and their equivalents.

[0046] To the extent that the terms "in" or "into" are
used in the specification or the claims, it is intended to
additionally mean "on" or "onto." Furthermore, to the ex-
tent the term "connect" is used in the specification or
claims, itis intended to mean not only "directly connected
to," but also "indirectly connected to" such as connected
through another component or components. An "opera-
ble connection," or a connection by which entities are
"operably connected," is one by which the operably con-
nected entities or the operable connection perform its
intended purpose. For example, two entities may be op-
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erably connected to each other directly or through one
or more intermediate entities.

[0047] Tothe extentthatthe term "includes" or "includ-
ing" is employed in the detailed description or the claims,
it is intended to be inclusive in a manner similar to the
term "comprising" as that term is interpreted when em-
ployed as a transitional word in a claim. Furthermore, to
the extent that the term "or" is employed in the detailed
description or claims (e.g., A or B) itis intended to mean
"A or B or both". When the applicants intend to indicate
"only A or B but not both" then the term "only A or B but
not both" will be employed. Thus, use of the term "or"
herein is the inclusive, and not the exclusive use. See,
Bryan A. Garner, A Dictionary of Modern Legal Usage
624 (3D. Ed. 1995).

Claims
1. A drumming system comprising:

a first percussion instrument; and

an inserting/retracting mechanism operably
connected to the first percussion instrument and
configured to move the first percussion instru-
ment along an axis relative to a second percus-
sion instrument from a retracted position to an
inserted position and from the inserted position
to the retracted position, the inserting/retracting
mechanism comprising:

a motor;

an input device operably coupled to the mo-
tor and configured to receive operation in-
structions corresponding to moving the first
percussion instrument relative to the sec-
ond percussion instrument from the retract-
ed position to the inserted position or from
the inserted position to the retracted posi-
tion, and to generate an operation signal
based on the operation instruction;
afeedback mechanism operably coupled to
the motor and configured to obtain position
information of the inserting/retracting mech-
anism and generate a feedback signal rep-
resentative of the position information; and
a controller operably coupled to the input
device, the motor, and the feedback mech-
anism, the controller configured to actuate
the motor based on the operation signal and
the feedback signal; and

wherein the inserted position corresponds to a
position where a majority of a playing surface of
thefirst percussion instrumentfaces or vertically
overlaps a majority of a playing surface of the
second percussion instrument.
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The drumming system of claim 1, further comprising:
a stand operably coupled to the inserting/retracting
mechanism and having a base.

The drumming system of claim 1 or 2, wherein the
inserting/retracting mechanism includes:

a first arm having a percussion instrument end
proximate the first percussion instrument and a
free end distal the first percussion instrument;
a second arm having a percussion instrument
end proximate the first percussion instrument
and a free end distal the first percussion instru-
ment;

a gear mechanism operably coupled to the mo-
tor and to at least one of the first arm and the
second arm to cause the at least one of the first
and second arms to move the first percussion
instrument from the inserted position to the re-
tracted position and from the retracted position
to the inserted position.

The drumming system of any one of the preceding
claims, wherein the motor is operably coupled to a
linear actuator.

The drumming system of claim 4, wherein the linear
actuator includes a gear mechanism.

The drumming system of any one of the preceding
claims, wherein the input device includes a touch
pad configured to receive the operation instructions
in the form of hits from a drum stick, a first hit corre-
sponding to a first operation instruction to move the
first percussion instrument from the retracted posi-
tion to the inserted position and a subsequent hit
corresponding to a second operation instruction to
move the first percussion instrument from the insert-
ed position to the retracted position.

The drumming system of any one of the preceding
claims, wherein the controller determines rotating di-
rection and speed of the motor based on the opera-
tion signal and the feedback signal.

The drumming system of any one of the preceding
claims, wherein the feedback mechanism includes
a magnet and a sensor.

The drumming system of claim 7, wherein the sensor
is a Hall-effect sensor.

The drumming system of any one of the preceding
claims, wherein the first percussion instrument cor-
responds to an upstroke drum and the second per-
cussion instrument corresponds to a downstroke
drum.

10

15

20

25

30

35

40

45

50

55

11. The drumming system of any one of the preceding

claims, wherein the input device includes a touch
pad configured to receive the operation instructions
in the form of pressing from a foot of a user or player.

12. A method of drumming comprising:

hitting a pad with a beater or drum stick or press-
ing the pad with a foot to actuate via a motor an
inserting/retracting mechanism to move a first
percussion instrument along an axis from a re-
tracted position to an inserted position, wherein
the percussioninstrument corresponds to an up-
stroke instrument to be hit by a beater or drum
stick with an upstroke or upward motion and a
second percussion instrument corresponds to a
downstroke instrument to be hit by the beater or
drum stick with a downstroke or downward mo-
tion, wherein the inserted position corresponds
to a position where a playing surface of the up-
stroke instrument faces or vertically overlaps a
playing surface of the downstroke instrument,
and wherein the retracted position corresponds
to a position where a majority of a playing sur-
face of the upstroke instrument does not face or
does not vertically overlap a playing surface of
the downstroke instrument; and

hitting the second percussion instrument with a
drum stick or beater on a downstroke motion
and hitting the first percussion instrument with
an upstroke motion immediately following the
downstroke motion.
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