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57) ABSTRACT 
A kettledrum or the like incorporating a tuning 
mechanism whereby the timpanist may change the 
pitch of the drumhead over a range of at least a full 
octave by merely moving a foot pedal and without 
making any other adjustments. A linkage and counter 
balancing spring means are so related to each other 
that the torques in opposite directions about a pivot 
point remain generally balanced throughout the full 
octave range, in order that the timpanist may achieve 
any desired pitch in a simple and accurate manner and 
without the necessity for excessive foot pressure. Fric 
tion brake means are employed to insure that the 
pedal will remain in any position to which it is ad 
justed by the timpanist, but the indicated torques are 
such that the amount of drag required from the fric 
tion brake is not great. Two interconnected four-bar 
linkages connect the foot pedal with the drumhead. 
One of such linkages is associated with a fine-tuning 
means which is readily adjustable by the timpanist 
without leaning over the drumhead. Such fine-tuning 
means complements a quick-acting master-tuning ele 
ment. The linkages and associated elements are such 
that there is no "hair trigger" action at any portion of 
the scale. Instead, a reasonable degree of foot pedal 
pivot is required to change from any desired pitch to 
the pitch next higher or next lower. Means are pro 

to lock St pedal, Whe the ille is 
not in use, in order to achieve various benefits includ 
ing ease of drumhead changing. 

32 Claims, 9 Drawing Figures 
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KETTLEDRUMANDTUNING MECHANISM 
THEREFOR 

CRoss REFERENCE TO RELATED APPLICATION 
This application is a continuation of patent applica 

tion Ser, No. 822,542, filed May 7, 1969, for Ket 
tledrum and Tuning Mechanism. Therefor. . . . . 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

3,701,834 
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2 
SUMMARY OF THE INVENTION 

The present invention comprises linkage means 
adapted to be operated by a foot pedal in order to tune 
the drumhead to any desired pitch. The linkage means 
has associated therewith a counterbalancing spring 
means adapted to generate a torque which varies - 
over a full octave range of drumhead pitches - 

10 

The invention relates to the field of percussive musi 
cal instruments of the kettledrum type, and incorporat 
ing means for adjusting the tension of the drumhead in 
order that it will generate sounds having different 
pitches as desired by the timpanist. ... ', 

2. Description of the Prior Art. . . . 
Over a substantial number of decades, large numbers 

of timpani have been patented and have incorporated 
many mechanisms whereby the timpanist may adjust 
the pitch of the sound generated by the drumhead. U.S. 
Pat. relating to some of these constructions are as fol 
lows: Nos. 1,054,009; 1,356,193; 1,561,789; 
1,755,569; 2,070,082; 2,205,593; 2,261,119; 

15 

generally, in accordance with, but opposite to, the 
torque exerted on the linkage means by the drumhead, 
whereby only relatively small forces are required to 
shift the pedal. Friction brake or drag means are pro 
vided to maintain the linkage means and pedal motion 
less at any desired set position over the full operating 
range of the instrument. A fine-tuning means is as 
sociated with the linkage means in such manner that by 
adjusting only a single element, located above the 
pedal, the timpanist may achieve fine tuning as desired. 
In addition, coarse-tuning means are provided to per 
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2,276,846; 2,729,133; and 3,163,075. The disad 
vantages of various ones of the mechanisms disclosed 
by these and other prior-art patents were very substan 
tial, and included (among others) the following: 

l. Inability to change pitch over a full octave in 
response to mere pivoting of a quick-acting and easy 
to-use foot pedal or the like, as distinguished from 
some slow-acting and/or cumbersome mechanism such 
as (for example) the hand wheel shown in U.S. Pat. No. 
2,070,082. , 

2. The difficulty or impracticality of 
foot pedal in the desired position. 

3. "Hair trigger" operation at one end of the range of 
maintaining the 

pitches, so that a slight movement of the pedal resulted 40 . 
in an excessive pitch change, with consequent difficulty 
of achieving the proper pitch. 

30 
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4. Requirement for excessive pressure on the pedal 
or other operating mechanism, with accompanying 
fatigue on the part of the timpanist. 
... 5. The necessity for large numbers of bell cranks and 
other levers positioned at various points near the drum 
head, and which required much adjustment. 

6. The difficulty or impossibility of achieving fine 

45 

SO 

tuning of the drumhead, at least without leaning far 
over the drumhead in an awkward manner, and thus 
changing the sounds being transmitted. 

7. The absence of a very fast-acting and easily 

mit the timpanist to quickly set the range prior to the 
beginning of any performance. Means are provided to 
lock the pedal during shipment and during changing of 
the drumhead. 

Stated more specifically, the linkage means com 
prises two interconnected four-bar linkages. The link 
ages are interconnected at one common element and 
also through ground (for example, the frame of the 
pedal mechanism). A pivot point of one of the linkages 
may be adjusted by the fine-tuning means. The in 
dicated common element has connected thereto the 
counterbalancing spring means, and the relationships 
are such that pivoting of the common element in one 
direction about its pivot point in response to the ten 
sion of the drumhead is substantially counterbalanced 
by the torque generated by the counterbalancing spring 
means and acting in the opposite direction. The friction 
brake means is associated with the foot pedal to insure 
that it will remain at any set of position. 

BRIEF DESCRIPTION OF THE DRAWINGs 
FIG. 1 is a perspective view of a timpani incorporat 

ing the present invention; ', 
FIG. 2 is a horizontal sectional view on line 2-2 of 

FIG. 1; . . . . . . . 
FIG. 3 is a vertical sectional view, on line 3-3 of 

FIG. 2, and showing the pedal in an "up" position cor 
responding to a relatively low-pitched tuning of the 
drumhead; 

FIG. 4 is a sectional view corresponding to FIG.3 but . 
showing the pedal position, and related link positions, 
when the drumhead is tuned to a high-pitched condi 

55 operated quick-tuning means to adjust the range of the 
instrument. 

8. The absence of any means to lock the pedal during 
shipment or storage, or during changing of a drumhead. 

9. The use of balancing springs which are critical in 
operation and may require adjustment by the timpanist 
during a musical performance, which adjustment can 
not be effected without exertion of substantial effort 
and much inconvenience. 

10. The lack of pedal "feel' which permits the tim 
panist to sense when the approximate pitch has been 
achieved, 
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tion; 
FIG. 5 is a horizontal sectional view showing the link 

age and foot pedal mechanism, and taken generally on 
line 5-5 of FIG.3; 

FIG. 6 is a vertical sectional view on line 6-6 of 
FIG.3; . . . 

FIG. 7 is a fragmentary vertical sectional view online. 
7-7 of FIG. 5; " . . 
FIG. 8 is a fragmentary sectional view on line 8-8 of 

FIG.7; and . . . . . v. 

FIG. 9 is a diagrammatic showing of the linkage 
means and associated elements incorporated in the 
preferred embodiment of the invention, and showing 
the same when the drumhead is tuned to a high-pitched 
condition. 



3 
DESCRIPTION OF THE PREFERRE 

EMBODIMENT . 

Referring first to FIGS. 1 and 2 in particular, the il 
lustrated kettledrum (being one of a set of timpani) 
comprises a base housing 10 shaped generally as a pan, 
and which underlies and is connected to a base ring 11. 
A substantial number of struts 12 are connected at . 
their lower ends to ring 11 and extend upwardly 
therefrom to a bridge. ring 13 to support the same, the 
bridge ring in turn supporting in dependent relationship 
the bowl 14 of the kettledrum. A drumhead 16 is 
stretched over bridge ring 13 and has seated on the 
pipheral (flesh hoop) portions thereof a counterhoop 
17. . 

A plurality of pull rods 18 extend downwardly from 
the counterhoop 17 to a connector or “spider" 19 
which is movably mounted within the base ring 11. It 
follows that vertical movement of the spider 19 
operates through pull rods 18 and counterhoop 17 to 
change the tension on drumhead 16 and thus tune the 
same so that it will produce differently-pitched sounds 
when struck by conventional beaters or mallets. 
For a detailed description of the bridge ring 13 and 

associated frame, pull rod and other elements, 
reference is made to co-pending patent application Ser. 
No. 823,539, now U.S. Pat. No. 3,608,418, for a Ket 
tledrum, filed on even date herewith, such application 
being assigned to the assignee of the present invention. 
The foot pedal, linkage and spring portions of the 

kettledrum will be referred to as the "tuning 
mechanism'. Such mechanism is manufactured and as 
sembled independently of the above-specified elements 
of the kettledrum. It is thereafter connected to spider 
19 (as described below) and mounted to base ring 11 
generally within housing 10. 
The tuning mechanism includes a frame 21 formed 
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by elongated parallel side plates disposed in vertical 
planes, and having at the outer ends thereof foot por 
tions 22 adapted to be supported on the floor. Foot 
portions 22 cooperate with caster assemblies 23 (FIGS. 
1 and 2) to provide support for the kettledrum. The 
mounting of the frame 21 to base ring 11 may be ef 
fected by fasteners (not shown) extending through 
angle bars 24 (FIGS. 5 and 6) which are suitably 
secured to the sides of the vertical frame elements. The 
caster assemblies 23 are connected to the base ring by 
fasteners (not shown). 

GENERAL DESCRIPTION OF THE TUNING 
MECHANISM 

A foot pedal 26 is pivotally mounted at the outer end 
of frame 21 for operation by the timpanist in order to 
change rapidly the tuning of drumhead 16. Such foot 
pedal is connected through linkage means 27 with a 
master pull bar 28 and thus with spider 19, the relation 
ship being such that pivoting of foot pedal 26 effects 
the above-mentioned vertical actuation of the spider 19 
in order to change the drumhead tension. 
Throughout the very wide operating range of the 

linkage means 27, corresponding to at least a full oc 
tave range of drumhead pitches, the drumhead tension 
is substantially counterbalanced by spring means 29 as 
sociated with the linkage means 27. Friction brake or 
drag means 31 are associated with the linkage means in 
order to insure that inequalities between the torque ex 
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erted by the counterbalancing spring means 29 and that 
exerted by the drumhead do not result in pivoting of 
the foot pedal 26. Thus, the foot pedal remains in any 
position to which it is adjusted by the timpanist. . 

. The master pull bar 28 is a vertical member which 
extends upwardly through an opening in the center of 
spider 19. A nut 32 (preferably a long, blind nut) is 
threadedly, associated with the upper end of the pull bar 
and has a turning ring or handle 33 mounted thereon. 
Thus, prior to any performance, the timpanist may 
grasp the ring 33 to turn nut 32 and thus shift spider 19 
downwardly or upwardly relative to the master pull bar. 
This is the "master' or "coarse' tuning adjustment of 
the kettledrum tuning mechanism, and is normally not 
changed during any musical performance but, instead, 
only infrequently. The master tuning means determines 
the range of pitches achieved by the drumhead in response to pivoting of pedal 26. 
A fine-tuning adjustment is a feature of the present 

tuning mechanism, and is indicated at 34 as comprising 
means for shifting one of the pivot points of the linkage 
means 27 in such manner as to achieve a very sensitive 
tuning of the drumhead 16. The fine-tuning means 34 is 
operated by turning a wheel 36 (FIG. 1) to rotate a 
shaft 37 which is located on the same side of the ket 
tledrum as is the pedal 26, so that it may be readily 
operated by the timpanist without moving and without 
leaning over the drumhead 16 and thus changing the 
sound transmitted therefrom. 

DETAILED DESCRIPTION OF THE TUNING 
MECHANISM 

Parallel plates 39 are rigidly secured (as by welding) 
in depending relationship from the underside of foot 
pedal 26, and have extended therethrough and through 
the side plates of frame 21 the horizontal pivot pin 40 
about which the pedal pivots. Corresponding 
peripheral regions of plates 39 are connected by a pivot 
pin 41 with the outer end of a long and generally 
horizontal link 42. The inner end of such link is con 
nected by a pivot pin 43 with a master link 44, the latter 
in turn being pivoted by a strong pin 46 to the parallel 
sides of frame 21 as best shown in FIG. 6. 
The master link 44, and certain other links in linkage 

means 27, may be generally channel-sectioned, box 
sectioned, etc. Suitable spacer means are provided to 
maintain the proper spacing between the links and the 
parallel sides of frame 21. 

In addition to being connected by pin 43 to link 42, 
master link 44 is connected by a pivot pin 47 to a link 
48 extending upwardly to a generally horizontal link 
49. More specifically, the upper end of link 48 is 
pivotally connected by a pin 51 with the inner end 
(remote from foot pedal 26) of link 49, whereas a mid 
portion of such link 49 is pivotally connected by a pin 
52 with a yoke 53 to which the master pull bar 28 is 
anchored (as by a threaded connection and set screw). 
The end of a link 49 remote from pin 51 is pivotally 

connected by a pin 54 to a lever 56 forming part of the 
above-indicated fine-tuning means 34. Such lever is 
pivoted by a fulcrum pin 57 to the sides of frame 21. 
The end of lever 56 toward foot pedal 26 has 

pivotally mounted therein an internally threaded ele 
ment 58 which threadedly receives the lower and exter 
nally threaded end of fine-tuning shaft 37. Shaft 37 ex 
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tends upwardly through an opening in base ring 11, and 
is rotatably mounted by suitable means including col 
lars the lower one of which is indicated at 59. Such col 
lars are fixed on shaft 37 and insure that it may not 
move axially relative to base ring 11, or relative to 
bridge ring 13 (to which the upper end of shaft 37 is 
rotatably connected). It follows that turning of shaft 37 
by wheel 36 will raise or lower the outer end of lever 
56. This changes the vertical position of pivot pin 54 
and thus raises or lowers yoke 53 to effect vertical shift 
ing of master pullbar 28 for fine tuning of head 16. 
Fulcrum pin 57 is located close to pivot pin 54, and a 

long distance from element 58. Therefore, turning of 
fine-tuning wheel 36 effects only a gradual movement 
of pin 54 and thus of the master pull bar 28. An ex 
ceedingly precise tuning of head 16 may thus 
achieved by the timpanist. 

Proceeding next to a description of the counter 
balancing spring means 29, this is illustrated to com 
prise a pair (FIG. 5) of compression spring devices con 
nected between master link 44 and the vertical side 

be 

3,701,834 6 
26, friction elements or shoes 71 are provided in bear 
ing engagement with the outer surfaces of such plates. 
The facings on the friction elements 71 may be formed, 
for example, of cork or the like. Set screws 72 (FIG. 5) 

O 
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are threaded through the opposed side plates of frame 
21 and into engagement with intermediate portions of 
springs 69, being adjustable (by drum keys) in order to 
vary the degree of compression (and thus the amount 
of friction) at the interfaces between the shoes 71 and 
plates 39. . 
The degree of drag created between shoes 71 and 

plates 39 need not be great. For example, the degree of 
drag may be so low that even when the required tension 
on the drumhead 16 (for a high-pitch tuned condition) 
is above 1,500 pounds, a foot pressure of less than 25 
pounds will pivot the pedal 26 to a position effecting a 
high-pitch setting. The foot pressure required to 
achieve low-pitch drumhead settings is far less, such as 
10 pounds. Such minimum requirements are due to the 
general counterbalancing action of the spring means 29 

plates of frame 21. More specifically, a pin 61 is em 
ployed to pivotally connect the corresponding ends of 

... the two spring devices 29 to master link 44, whereas 
stub shafts 62 are employed to connect the opposite 
ends of spring devices 29 to the side plates of frame 21. 

Referring particularly to FIG. 7, only one spring 
device will be described in detail, the other one being 
identical thereto. Each spring device comprises a 
generally helical compression spring 63 which is 
mounted around a rod 64 in a spring guide 65, being 
seated at one end on a nut 66 through which the inner 
end of rod 64 is threaded. The other end of the spring is 
seated on the outer end of the spring guide 65. As 
shown in FiO. 8, nut 66 is square and is adapted to slide 
non-rotatably along opposed sides of spring guide. 65, 
so that turning of the rod will effect adjustment of the 
nut along the rod and thus change the degree of com 
pression of the spring. . 
Each of the above-indicated stub shafts 62 has a bore 

therethrough to receive the rod. A combination stop 
and rod-actuating means 67 is fixedly secured to the 
inner rod end. Thus, turning of the actuating means 67 
effects rotation of the rod to shift nut 66 and thus 
change the degree of spring compression. The actuat 
ing means 67 is so shaped that it may be operated by a 
drum key. 
Each stub shaft 62 is conically-bored and/or is 

pivotally mounted on an associated side plate of frame 
21 in order to permit pivoting of the associated spring 
device 29 between the angular positions shown in 
FIGS. 3 and 4. 

It is emphasized that adjustment of the degree of 
compression of each spring 63 need only take place 
very infrequently, if ever. 
Each spring 63 is pre-loaded. Thus, even when the 

spring is in the elongated condition of FIG. 4 it is still 
compressed to a considerable extent. 

Continuing to a description of the friction brake or 
drag means 31, this is best illustrated at the right ends 
of FIGS. 3-5, inclusive. Such means comprises a pair of 
elongated bent spring straps 69 the inner ends of which 
are secured by fasteners 70 to the opposed side plates 

25 
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throughout the entire range of operation of the instru 
ment, for example at least a full octave, and as 
described hereinafter. 
Means are provided to lock the pedal 26 in the upper 

or low-tension position shown in FIG. 3. This insures 
against accidental operation of the pedal (to unneces 
sarily tension the drumhead) during shipment and 
storage of the instrument, and greatly simplifies chang 
ing of the drumhead 16. Such means may comprise a 
pivoted lock arm 74 having a notch 75 formed therein 
for reception of a pin 76. The pin is suitably mounted 
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of frame 21. At the outer ends of springs 69, adjacent 
the outer surfaces of the plates 39 which mount pedal 29 

between the two plates 39. Pivoting of lock arm 74 is 
about a shaft 76a disposed above feet 22. The amount 
of friction in shaft 76a is sufficient to maintain arm 74 
in any position to which it is manually shifted. 
When the arm 74 is in the upwardly pivoted position 

shown in phantom lines in FIG. 3, with the pin 76 
received in notch 75, the plates 39 and thus the pedal 
26 may not be rotated. The entire mechanism is thus 
locked as desired for changing of a drumhead, or for 
shipment and storage purposes. Unlocking of the in 
strument, prior to a performance, is readily effected by 
merely pivoting arm 74 downwardly to the illustrated 
solid-line position. 

FURTHER DESCRIPTION AND THEORY 
RELATIVE TO THE LINKAGE MEANS 27, SPRING 

MEANS 29, ETC. 
The connections of the various pivot pins to master 

link 44 are such that pin 47 is far below pin 46, particu 
larly when the linkage means 27 is in the high-pitch 
position of FIG. 4, whereas pin 51 is above pin 46. 
Spring means 29 connect to link 44 (at pin 61) ad 
jacent the lower end thereof, preferably relatively near 
the pin 47. Such spring means connect to the walls of 
frame 21 (at 62) in a region beneath the portion of base 
ring 11 which is adjacent foot pedal 26. The connection 
of link 42 (by pin 43) to the master link 44 is relatively 
high, being generally at an elevation intermediate the 
pins 46 and 47 when the linkage is in a high-pitch posi 
tion (FIG. 4). 
As above indicated, it is a major principle of the 

present kettledrum tuning mechanism that the torques 
exerted by the drumhead 16 and by the spring means 

substantially counter-balance each other 
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throughout a wide range of pitches. The range is at 
least on the order of one octave, and may be greater 
relative to at least some diameters of drumheads. 

Referring first to FIG. 3, which shows the mechanism 
in its position causing relatively low-pitch tuning of the 5 
kettledrum, the clockwise force exerted by the drum 
head 16 on master link 44 is directed along a line A 
which extends through pivot pins 47 and 51. The 
torque exerted by such force along line A has a torque 
arm or moment arm which is perpendicular to line A 10 
and intersects pivot pin 46 of the master link. The 
counterclockwise force exerted by spring means 29 is 
directed along such spring means, namely, through pins 
61 and 62. The torque or moment arm of such spring 
force is perpendicular to the spring and also intersects 
pin 46. . . 

In the illustrated embodiment, the torque or moment 
arms indicated above are substantially equal when the 
mechanism is in the low-pitch position of FIG. 3. How- 20 
ever, the springs 63 in the two spring devices 29 are 
then relatively compressed so that the spring force is 
great. Such spring force is then somewhat greater than 
the drumhead force exerted along line A, causing 
master link 44 to tend to pivot counterclockwise. How- 25 
ever, the friction brake or drag means 31 are operative 
to prevent such counterclockwise pivoting movement, 
and instead maintain the foot pedal 26 in the adjusted 
position for the lowest-pitched note of the desired 
range. 30 

Referring next to FIG. 4, the tuning mechanism is il 
lustrated in its position adapted to cause creation of the 
highest-pitched note when the drumhead 16 is struck. 
The clockwise force exerted as a result of the drum 
head tension is then directed along a line B. and has a 35 
relatively short moment or torque arm (perpendicular 
to line B and intersecting pin 46). The spring force is 
again directed along the spring means 29 through 
pivots 61 and 62, and has a relatively long moment or 
torque arm (perpendicular to the spring means and in 
tersecting pin 46). 
Although the torque arms described relative to FIG. 

3 are (in the illustrated linkage means 27) approxi 
mately equal, they are far from equal when the 4s 
mechanism is in the position of FIG. 4. Instead, the 
torque arm of the spring means. 29 is a substantial 
number of times the torque arm which extends from 
line B to pivot 46. Such substantial increase in the 
torque arm from spring means 29 to pivot pin 46 com-50 
pensates for two factors, namely: (a) the fact that the 
springs 63 in spring means 29 are much less com 
pressed in FIG. 4 than when they are in the condition of 
FIG. 3, and (b) the fact that (as described below) rela 
tively great changes in the tension on drumhead 16 are 55 
required to produce the higher-pitched notes in the 
range of operation. 
Although the torque arm of the spring means 29 is 

much greater than the torque arm of the drumhead 
(pin 46 to line B) when the mechanism is in the posi- 60 
tion of FIG. 4, the clockwise and counterclockwise 
torques are still sufficiently close to being in balance 
that the friction in the entire system (including the fric 
tion exerted by the drag or clutch means 31) maintains 
pedal 26 in the downwardly-pivoted position. Such 
position causes generation by drumhead 16 of a note at 
least one octave higher than that generated by the 
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drumhead when the pedal is in the upwardly-pivoted 
position of FIG. 3. . . . 
The clockwise and counterclockwise torques about 

pivot pin 46 are caused to be in substantially perfect 
balance or equilibrium when pedal 26 is in an inter 
mediate portion of its range of movement. No friction 
drag or brake means 31 are then required in order to 
maintain the pedal 26 stationary. In fact, it has been 
found that in many instances the friction of the system 
(in the absence of means. 31) is sufficient to maintain 
pedal 26 stationary at any desired position over a rela 
tively wide range which generates neither the highest 
pitched nor the lowest-pitched notes in the octave. 
When the pedal is pivoted downwardly to the position 
resulting in generation of a high-pitched note, as in 
FIG.4, the torque created by the drumhead 16 is suffi 
ciently great to overpower the torque of spring means 
29, so that the friction drag means 31 are required to 
prevent movement of pedal 26, except when inten 
tionally effected by the timpanist. Conversely, and as 
above stated, when the pedal 26 is in its upper position, 
the spring torque overpowers the drumhead torque and 
makes necessary the drag means 31 in order to prevent 
downward pedal pivoting except when intentionally ef 
fected. It will therefore be seen that the friction drag 
means 31 operates in opposite directions, namely, to 
prevent upward pivoting when pedal 26 is in its lower 
position, and downward pivoting when pedal 26 is in its 
upper position. Because of such use of the friction drag 
means in opposite directions, the drag exerted by the 
means. 31 need not be great in order to cause the 
desired fixing of pedal 26 in any position throughout at 
least an octave range. Accordingly, the foot-pressure 
requirements of the kettledrum are minimized. 
When the pedal 26 is in its upper position of FIG. 3 

or the like, the timpanist need only exert a very low 
force (for example, 10 pounds or less) thereon in order 
to effect shifting to higher-pitched notes in the musical 
scale. It is only when the pedal 26 is pivoted 
downwardly toward the extreme end of the range of 
operation that the timpanist need exert higher force in 
order to change from one note to the next. Such force 
is, however, less than 25 pounds in all instances. The 
differences in the footpedal force permit the timpanist 
to sense or “feel" when the pedal is in almost the proper position for a particular pitch. 

In summary, the clockwise and counterclockwise 
torques about pivot 46 for master link 44 are "general 
ly' in balance throughout the entire octave range of the 
instrument. The word "generally" denotes that such 
opposed torques are sufficiently close to being fully 
balanced that the friction brake 31 (which does not 
produce a high degree of drag) will maintain pedal 26 
stationary at any set position over the entire octave 
range. Stated more definitely, the torques are suffi 
ciently close to balance that the necessary foot pressure 
on the pedal is less than 25 pounds throughout the full 
octave range. With the present invention, there is never 
a need to release any brake or lock in order to shift . 
from one pitch to another, and never a need to set any 
brake or lock in order to remain at any pitch. 
The springs 63 and drumhead 16 are both operated 

in their mid-ranges. Thus, when in the high-pitched 
position of FIG. 3, the springs 63 are not fully com 
pressed, nor are such springs fully extended (relaxed or 
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free) when in the low-pitch position of FIG. 4 (being in 
stead prenloaded as stated above). Similarly, the drum 
head 16 is under substantial tension when in the low 
pitch condition of FIG. 3, and is not stretched to its 
elastic limit when in the high-pitch condition of FIG. 4. 
The pedal 26 need only be pivoted downwardly to 

(or near) the extreme position of FIG. 4, in order to 
achieve at least a full octave of operation, for certain 
sizes and types of drumheads 16. For a number of types 
and sizes of drumheads, a full octave range is achieved 
by pivoting pedal 26 downwardly only a fraction of the 
distance from the FIG.3 position to the FIG. 4 position. 
Thus, for example, when the diameter of the drumhead 
16 is approximately 21 inches, and the drumhead 16 is 
formed of the "Type A". "Mylar' synthetic resin film. 
set forth below, the pitch may be changed from B 
(123.47 cycles per second) to B (246.94 cps) the next 
octave up by pivoting only about 28 or 30 
downwardly from a position similar to that illustrated in 
FIG. 3. Thereafter, by pivoting downwardly an addi 

5 

10 

5 

tional 11, approximately, the pitches C, C sharp, D 
and D sharp may be generated 
octave range. .. 
Thus, the highest-pitched note in the range depends 

upon various factors including the drumhead diameter, 
thickness, type, etc. Nevertheless, in various sizes of 
timpani, for example those with 20-inch, 23-inch, 26 
inch, and 29-inch bowl diameters, a full octave (or 
greater) range may be achieved by pivoting the pedal 
26 downwardly from a position similar to that of FIG. 3 
to a position similar to that of FIG. 4 (or a position 
thereabove). 

In order to achieve the necessary general balancing 
of torques throughout a range of operation of at least a 
full octave, so that the pedal 26 will remain stationary 
at any point in the range and without requiring any ad 

above the high B in the 

line through elements 61 and 62) of spring means 29 
should not pass over or very near the pivot pin 46 of 
master link 44. Thus, even when the force line through 
pivots 61 and 62 is closest to pivot 46, in the FIG. 3. 
position, there is still a substantial torque-arm distance 
between such force line and pivot 46. ... 

If a condition were to occur when the spring force 
line passed over or very near the pivot pin 46, two un 
desirable conditions would result namely: (a) the rela 
tive changes of spring torque would be so excessive that 
it would not be possible or practical to achieve the full 
octave range or greater without actually adjusting 
(changing the setting of) spring pressure at some point 
or points in the range of operation, and (b) there would 
be a danger that the spring would (as a result of wear) 
move over center and tend to create a clockwise torque 
as distinguished from a counterclockwise torque. Rela 
tive to factor (a), in the previous sentence, this would 
mean that a timpanist could not maintain himself erect 
and continue bearing on the head 16 throughout a full 
octave range of operation, but instead would have to 
stop and stoop over to adjust springs, with great dif 
ficulty. Relative to factor (b), the over-center opera 
tion may in some instances be dangerous, since the 
pedal 26 could then remain on an on-center position 
until accidentally touched when it could then (as when 
the head 16 is broken) snap dangerously to an extreme 
position. 
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To state more specifically the torque and torque-arm 
relationships present in the illustrated linkage means 27 
and spring means 29, the drumhead-related torque arm 
(line A or B to the center of pin 46) becomes shorter, 
by a factor or ratio of about 3 to 1, during shifting from 
the FIG. 3 position to the FIG. 4 position. During the 
same shifting from the FIG.3 to the FIG. 4 position, the 
spring torque arm (the distance from a line between 
pins 61 and 62 to the center of pin 46) becomes longer, 
and by a factor or ratio of about 1 to 2. 
As noted above, however, the necessary amount of 

shifting (in order to achieve a full octave range) for at 
least some types and sizes of drumheads is less than that 
represented by FIG. 4, the position for the highest 
pitched note in the octave range then being inter 
mediate the FIG.3 position and the FIG, 4 position. To 
achieve such intermediate position after being in the 
FIG.3 position, the above-indicated drumhead torque 
arm may become shorter by a factor or ratio of about 
1.5 to 1. During the same shifting from the FIG.3 posi 
tion to the intermediate position, the above-indicated 
spring torque arm may become longer by a factor or 

25 
ratio of about 1 to 1.5. . . 
The above-indicated spring torque arm is much 

greater than the above-indicated drumhead torque arm 
when the mechanism is in any position producing the 

30 

35 

highest-pitched note in the octave range of operation. 
Stated more definitely, the spring torque arm is then 
greater than the drumhead torque arm by a factor of 
about 2 or more. 

It is pointed out that certain changes may alter some 
of the above-indicated ratios or factors, as distin 
guished from the directions and manners in which such 
factors change. For example, each of the two present 
springs 63 has a spring rate of 44 pounds per inch of 
deflection. The use of springs having somewhat dif 

justments such as in spring pressure, the force line (a 
40 
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ferent rates requires correspondingly different torque 
arms to create the same torque as that produced by the 
present springs. Similarly, the use of different types of 
drumheads than are specified below. may produce 
changes in the drumhead forces with corresponding 
requirements for changes in the drumhead-related 
torque arm. Another factor relates to the direction of 
drumhead "pull." In the FIG.3 position, line A is not at 
a right angle to link 49 and therefore operates relatively 
inefficiently to transmit drumhead pull to master link 
44. This is to be contrasted with FIG. 4, wherein line B 
is nearly at a right-angle relationship to link 49. One ad 
ditional factor is the location of pin 52 on lever 49, 
since shifting the position of such pin changes the 
mechanical advantage. These various factors are all 
taken into account when determining the torque arm 
relationships to achieve generally balanced torques 
about pin 46. 
A major defect of some foot-pedal mechanisms for 

tuning the heads of timpani is that "hair trigger" action 
occurs at the lower end of the range although it is very 
hard (and requires much force) to achieve the notes at 
the high end of the range (which range is much more 
limited than that described herein). By “hair trigger" 
action it is meant that only a very slight movement of 
the pedal or other actuator is required to change from 
one pitch to the next, and such movement is so slight 
that it is difficult for the timpanist to achieve the 
desired pitch. One reason for this hair trigger action is 
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that only relatively small changes in drumhead tension 
are required at the low end of a range, such as 30 or 40 
pounds pull on the master pull bar 28, in order to 
change from one low-pitched tone to the next adjacent 
tone. On the other hand, toward the upper end of the 
range the force differential which must be exerted on 
pull bar 28 may be very high, such as hundreds of 
pounds, in order to change from one tone to the next 
higher tone. 

in order to aid in preventing hair trigger operation of 
the present linkage system 27, the long link 42 is con 
nected (by pin 41) to plates 39 in a very high mechani 
cal-advantage position when the pedal 26 is in its upper 
position of FIG. 3. This is despite the fact that no high . 
mechanical advantage is then needed since, as above 
noted, only a very low force is required to pivot the 
pedal 26 at the low end of the range. 

10 

15 

The radius line through pins 40 and 41 is generally 
horizontal when pedal 26 is in the upper position. Thus, 
downward movement of pedal 26 causes substantial 
downward movement of pin 41 but does not, initially, 
effect substantial movement of pin 41 (and thus of link 
42) to the right. Therefore, at this low-pitch end of the 
range, substantial pedal travel is required in order to 
shift pull bar 28 and thus increase the drumhead ten 
sion. It follows that the notes or tones are "spread out" 
at the low-pitch end as is desired in order to permit the 
timpanist to readily attain the necessary tuned condi 
tion. 

At the high-pitch end of the range, the radius line 
through pins 40 and 41 (FIG. 4) approaches the verti 
cal, which means that the pedal only exerts a relatively 
low mechanical advantage relative to link 42. However, 
this low mechanical advantage is compensated for by 
the fact that link 48 is then in a very high mechanical 
advantage position relative to master link 44. It follows 
that, even though the pedal does not then exert a high 
mechanical advantage on link 42, the combined links 
44 and 48 compensate for this and permit the high 
pitched notes to be achieved without requiring an ex 
cessively high foot pressure on the pedal. 

In summary, factors including the mechanical-ad 
vantage relationship between link 42 and pedal plates 

, 39 are such that the vertical travel of pull rod 28 is very 
small during pivotal movement of pedal 26 when such 
pedal is adjacent its position (as in FIG. 3) producing 
low-pitched tones. At other portions of the range, not 
at the low end, a smaller amount of pedal movement is 
required in order to achieve a given amount of vertical 
shifting of pull rod 28 and thus of the counterhoop 17. 
The over-all relationship between pedal 26 and pull bar 
28 is generally linear except at the indicated lower re 
gions of the range. 
The result is that a reasonable amount of pedal 

movement is required in order to shift from any note in 
the musical scale to any adjacent note therein, so that 
the timpanist achieves full control at all times. There is 
no bunching of pitches, or hair trigger operation, at any 
region. Relatively even increments of pedal advance 
are required to change from one tone to the next. 
To state the above in another manner, the linkage is 

so constructed and so related to the foot pedal that 
shifting of the foot pedal by a predetermined amount 
effects only a relatively small change in the tension on 
the drumhead when the foot pedal is in a position 
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12 
producing tuning of the drumhead to a pitch near the 
lowest end of the range. Shifting of the foot pedal by 
the same predetermined amount effects a substantially 
larger change in the tension on the drumhead when the 
foot pedal is in a position producing a relatively high 
pitched condition in the drumhead, whereby to permit 
the timpanist to change to adjacent pitches throughout 
the entire range by shifting the foot pedal relatively 
equal amounts. 

In numerous timpani widely marketed throughout 
the United States for many years, it was customary to 
require the use of bell cranks or other levers spaced 
about the periphery of the drumhead. These were em 
ployed in order to reduce loading and to achieve 
mechanical advantages. The present linkage means 27 
is such that no such additional bell crank or other 
levers are required around the drumhead, there instead 
being straight pull rods 18 which pass directly 
downwardly from counterhoop 17 to spider 19. 

Applicant achieves the necessary mechanical ad 
vantage, and also an extremely simple and effective 
fine-tuning function, through use of the link 49 and the 
associated link 48 which connects link 49 to master 
link 44. Referring again to FIGS. 3 and 4, it is pointed 
out that link 49 pivots above and below the horizontal 
during movement of the mechanism between low-pitch 
and high-pitch conditions, which means that pivot 
point 52 moves almost in a straight vertical line as is 
desired in order to insure against shifting of spider 19 to 
an off-center position. 

Since pivot pin 52 is very much closer to pivot 54 
than is pin 51, a second-class lever relationship is 
created whereby there is a high mechanical advantage 
between the movement of link 48 and that of pull rod 
28. Also, as noted above, there is a high mechanical ad 
vantage between the movement of master link 44 and 
that of link 48 as the mechanism approaches the 
higher-pitch condition (FIG. 4). 
As described heretofore, the present linkage 

mechanism greatly simplifies the achievement of highly 
precise fine tuning, through operation of wheel36, rod 
37 and lever 56, by a timpanist who need not leave his . 
position or lean over the drumhead 16. Thus, and 
although the pedal 26 has been found to permit the tim 
panist to achieve rapidly any pitch he desired within the 
range of operation, the timpanist may if he wishes util 
ize the fine-tuning mechanism in order to adjust the 
pitch by very slight amounts. 
The linkage means 27 shown in the drawings con 

stitutes two interconnected four-bar linkages. The first 
of such linkages includes a first link (portions of plates 
39) extending from pin 40 to pin 41, a second link 42 
leading to pin 43, a third link comprising the portion of 
master link 44 which extends between pin 43 and pivot 
pin 46, and a fourth link or "ground' which extends 
from pin 46 to pin 40 (through the frame of the ap 
paratus). The link from pin 40 to pin 41 is the input 
link, and that from pin 43 to pin 46 is the output link. 
The second of the two interconnected linkages com 

prises a portion of master link 44 (the first link) which 
extends from pivot 46 to pin 47, a second link 48 which 
extends from pivot 47 to pin 51, a third link 49 from 
pivot 51 to pivot 54, and a fourth link ("ground') 
which extends through the frame of the apparatus from 
pin 54 to pin 46. The input link of such second linkage 
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is the portion of link 44 between pivots 46 and 47, 
whereas the output is the link 49. 
The two linkage systems are interconnected in two 

ways, the first being that "ground' (the frame of the 
apparatus) rigidly connects pins 54, 46 and 40. 
Secondly, the output link of the first system is fixedly 
connected to the input link of the second system due to 
the fact that both form part of the same master link 44. 
The pivot pin 46 is common to both linkages. 
The output link of the second linkage connects to pin 

54 which is stationary at all times except during fine 
tuning when rod 37 is rotated by wheel36. The fulcrum 
57, lever 56, etc., associate pin 54 with the frame of the 
apparatus which then may serve as a "ground' inter 
connecting such pin 54 with pin 46 as indicated above. 
For a detailed illustration showing the linkage means 

27 in a position producing a high-pitched sound, 
reference is made to the diagrammatic FIG. 9. The four 
links in each four-bar linkage are shown in solid lines. 
Certain associated elements are shown in phantom. 
The "ground" links are represented at G. The portions 
of master link 44 are represented by 44a and 44b. 
The following table represents a typical set of tim 

pani constructed in accordance with the present inven 
tion: ' ' , , , 

DRUMLOADING vs. COUNTERHOOP TRAVEL 
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20 

25 

30 

35 

40 

Drum size 20 inch 23inch 26 inch 29 inch 
(bowl (soprano) (alto) (tenor) (bass) 
diameter) 
Low note B Ab F D 

(123.47 (103.82 (87.30 (73.41 
cps) cps) cps) cps) 

High note . B A F D 
(246.94 (207.65 (174.61 (146.83 
cps) cps). . cps) ... - cps) 

Counterhoop , 0.107 0,120 0.100 0.36 
travel inch. inch inch inch 
Pounds pull at from 200 from from 240 from 160 
pull bar 28 to 1300 100 to 1300 to 1640 to 1440 
(range) 
Structure 0.077 0.071 0.077... 0.107 
loading inch inch inch inch 

The expressions "low note" and "high note" in the 
above table do not necessarily denote that this is a full 
range of operation, it being instead merely the desired 
range of operation. The "structure loading' represents 
the summation of the actual flexing of the base ring 11, 
bridge ring 13, etc., due to the extreme loads impressed 
thereon. The bridge ring 13 has an upwardly-extending 
smooth edge (as described in the cited patent applica 
tion) over which the drumhead 16 is stretched. 
Because of this structure loading, the pull bar 28 moves 
farther than does the counterhoop 17. 
The table represents drumheads 0.0,075 inch in 

thickness and formed of a polyester synthetic resin film 
made from polyethylene terephthalate (the polymer 
formed by the condensation reaction of ethylene glycol 
and terephthalic acid). More specifically, the drum 
heads represented by the above table were formed of "- 
Mylar' polyester resin manufactured by E. I. Du Pont 
de Nemours, Inc., and designated "Type A.' Other 
such "Mylar" films may also be used, such as one made 
by Du Pont and sold by Remo, Inc., North Hollywood, 
Calif., under the designation "Code No. 6." 
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14 
OPERATION 

Let it be assumed that the kettledrum is initially fully 
assembled except for the head 16. To mount the head, 
the timpanist pivots the pedal 26 upwardly to the FIG. 
3 position and moves the arm 74 into lock position. He 
then grasps ring 33 and rotates nut 32 to its position at 
which it is farthest from yoke 53 (relatively loose). As 
described in the cited co-pending application, the head 
16 is then mounted on the upper bearing edge of the 
resonator ring 13, and the counterhoop 17 is disposed 
over the flesh hoop which surrounds the head 16. The 
timpanist then inserts screws 77 (FIG. 1) through holes 
in counterhoop 17, and threads such screws 77 
downwardly into internally-threaded bores in the upper 
ends of pull rods 18. The screws are turned to fully 
seated positions, so that the upper ends of the pull rods 
act as stops. 
The timpanist then turns the coarse-tuning handle 33 

to tighten the nut 32 and pull downwardly on spider 19 
and thus rods 18 until the drumhead 16 is approximate 
ly the lowest-pitched condition desired. Preferably, 
however, the final stages of such tuning to the low 
pitched tone are not effected until after the timpanist 
releases lock arm 74 and pivots pedal 26 downwardly a 
slight distance (such as 1 or 2. . 
When the head 16 is thus tuned to its lowest-pitched 

tone, the timpanist may turn one or more of the screws 
77 backwardly a small amount in order to insure that 
the pull is the same around all portions of the counter 
hoop 17. - 

It is then merely necessary for the timpanist to em 
ploy his foot to depress pedal 26 and thus achieve any 
other desired tone in the full range of operation of the 
instrument. The pedal 26 remains in any desired posi 
tion, without foot pressure, and without the necessity of 
adjusting any springs or other devices. The amount of 
force required to pivot the pedal downwardly from its 
low-pitch position is initially very small, and even at the 
maximum (when the highest-pitched notes are to be 
achieved) the force is less than 25 pounds. 
After any desired pitch has been achieved, the tim 

panist may wish to make slight adjustments by turning 
the fine-tuning wheel 36 and thus rod 37 in order to 
pivot lever 56 and change the position of pull bar 28 by 
slight amounts as described above. 
As indicated heretofore, one feature of the present 

apparatus is that the increase in foot pressure which oc 
curs when the timpanist pivots from the low-pitch posi 
tion of FIG. 3 toward the high-pitch position of FIG. 4 
is that the timpanist may "feel' when he is approxi 
mately at a position achieving a desired pitch. The 
pivotal movement of the pedal is, however, simple and 
relatively free of requirements for exertion. Because 
the pedal will remain in any position to which the tim 
panist pivots it, throughout at least a full octave range 
of operation, and because the timpanist need only pivot 
his foot as distinguished from effecting large move 
ments with his entire leg (as was the case with certain 
prior-art apparatus of the ratchet type, etc.), there is 
extreme simplicity and ease of operation of the present 
instrument even by a relative amateur. 

Stated more definitely, the timpanist, normally 
achieves a higher-pitched note by pressing 
downwardly, with his toe, on the portion of pedal 26 to 
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the left (FIGS. 3 and 4) of pivot pin 40. Conversely, the 
timpanist normally achieves a lower-pitched note by 
pressing downwardly, with his heel, on the pedal por 
tion to the right (FIGS. 3 and 4) of pin 40. 
As indicated above, only a relatively small pedal 

pressure is required to move from any tone to the next 
tone in the octave range. Relatively even increments of 
pedal advance are required to change from one tone to 
the next, there being no "hair trigger' operation as 
stated above. 
As stated above, an important disadvantage of vari 

ous prior-art timpani is that the tuning mechanisms 
thereof were not very fast-acting. The present 
mechanism is extremely fast-acting, particularly since 
no brake or clutch need be released in order to permit 
pitch adjustment in either direction from one tone to 
the next. 

Suitable stop means may be provided for the pedal 
26. Thus, in FIG. 4 the outer ends of the sides of frame 
21 are shown as cut off at 45° angles in order to seat the 
underside of the pedal 26 when it is in its FIG.3 posi 
tion. The upper edges of such plates stop the pedal in 
its FIG. 4 position. 
What is claimed is: 
1. A tuning apparatus for the drumhead of a ket 

tledrum, which comprises: 
a foot pedal adapted to be engaged by the timpanist 
and operated thereby, 

means to pivotally mount said foot pedal for pivotal 
movement about a predetermined horizontal axis, 
said pivotal mounting means being located suffi 

ciently far from the vertical axis of the ket 
tledrum... that one part of said foot pedal is 
between said horizontal axis and said vertical 
aX1S, 

another part of said foot pedal being located on 
the side of said horizontal axis remote from 
said vertical axis, 

whereby said one part of said foot pedal is 
disposed to be depressed by the toe portion of 
the foot of the timpanist in order to pivot said 
foot pedal in one direction about said horizon 
tal axis, and whereby said other part of said 
foot pedal is disposed to be depressed by the 
heel portion of the foot of the timpanist in 
order to pivot said foot pedal in the opposite 
direction about said horizontal axis, 

connector means connected to the drumhead of the 
skettledrum and adapted when moved to change 
the tension of said drumhead and thus the tuning 
thereof, 

linkage means to connect said connector means with 
said foot pedal for actuation thereby in order to change said tuning, 
said linkage means including pivotally-mounted 
master means connected to said connector 
means and also to said foot pedal, 
said master means being adapted to pivot suffi 

ciently far that the pitch of said drumhead will 
change at least one full octave in response to a 
single pivotal movement of said foot pedal 
about said predetermined horizontal axis, 

means to increase the friction naturally present in the 
system, and 
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16 
counterbalancing spring means connected to said 

master means and so related thereto and to said 
drumhead as to counterbalance generally the ten 
sion of said drumhead over a range of pitches of at 
least said one full octave, 
said spring means being adapted in combination 
with said friction-increasing means to effect said 
counterbalancing without any requirement for 
adjustment of the setting of said spring means 
over said entire range, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely, over said full 
octave range, that said foot pedal will remain 
stationary in any position due to only the friction 
naturally present in the system, combined with 
the friction created by said friction-increasing 
means, and in the absence of any brake devices 
which are released in order to permit shifting of 
said foot pedal in at least one direction from one 
position to another, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely over said full 
octave range, and said friction-increasing means 
being sufficiently weak, that a foot pressure on 
said foot pedal of less than 25 pounds will effect 
changing of the pitch of said drumhead from any 
pitch within said full octave to any other pitch 

- therein, 
said spring means being connected to said master 
means at such location that the force line of said 
spring means remains a substantial distance 
from the pivot axis of said master means at all 
times during operation of the tuning apparatus 
and during playing of the kettledrum. 

2. The invention as claimed in claim 1, in which said 
friction-increasing means comprises friction drag 
means associated with said linkage means to increase 
the friction naturally present in the system and thereby 
frictionally maintain said foot pedal stationary at any 
set position within said octave range, said friction drag 
means maintaining a substantially constant friction 
drag at all times, both during playing of the kettledrum 
and during operation of said foot pedal to change the 
pitch of said drumhead, and in the absence of any 
releasing means which release the friction drag in order 
to permit shifting of said foot pedal in at least one 
direction from one position to another. 

3. The invention as claimed in claim 1, in which said 
linkage means is so related to said counterbalancing 
spring means and to said drumhead that, in the absence 
of friction, said foot pedal tends to pivot from a posi 
tion producing the lowest pitch in said octave to a posi 
tion producing an intermediate pitch therein, and also 
tends to pivot from a position producing the highest 
pitch in said octave to a position producing an inter 
mediate pitch therein. 

4. A tuning apparatus for the drumhead of a ket 
tledrum, which comprises: 

a master element mounted for pivotal movement 
about a predetermined axis, 
said master element being adapted to be manually 

operated by the timpanist in order to pivot said 
master element to different angular positions 
and thus effect tuning of the drumhead, 
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said manual operation of said master element 
being effected by direct engagement between 
the timpanist and an operating element which 
is connected to said master element, 

said master element being free to pivot sufficiently 
far about said predetermined axis that, when 
said master element is connected to the drum 
head, the pitch of said drumhead may be 
changed through a range of one full octave in 
response to a single pivoting of said master ele 
ment, . . . . 

drumhead-connector means to connect said master 
element to the drumhead of the kettledrum in such 
manner that said drumhead is tuned to produce 
differently pitched tones in response to pivoting of 
said master element to said different angular posi 
tions, 

means to increase the friction naturally present in the 
system, and . . . 

counterbalancing spring means connected to said 
master element to counterbalance generally the 
force exerted thereon by said drumhead acting 
through said drumhead-connector means, 
said spring, means and said drumhead-connector 
means being so related to each other and to said 
drumhead that the torque created about said 
axis by said spring means generally counter 
balances the torque created about said axis by 
said drumhead-connector means over a range of 
pitches of said drumhead of at least said one full 
octave, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely, over said full 
octave range, that said master element will 
remain stationary in any position due to only the 
friction naturally present in the system, com 
bined with the friction created by said friction 
increasing means, and in the absence of any 
brake devices which are released when it is 
desired to shift said master element from one 
position to another, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely over said full 
octave range, and said friction-increasing caS 
being sufficiently weak, that a pressure on said 
operating element of less than 25 pounds will ef 
fect changing of the pitch of said drumhead 
from any pitch within said full octave to any 
other pitch therein, . 

said spring means being connected to said master 
element at such location that the force line of 
said spring means remains a substantial distance 
from the pivot axis of said master element at all 
times during operation of the tuning apparatus 
and during playing of the kettledrum. 

5. The invention as claimed in claim 4, in which said 
friction-increasing means comprises friction drag 
means to increase, the friction naturally present in the 
system and thereby frictionally maintain said master 
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element stationary at any angular position to which it is 
set by the timpanist within said octave range, said fric 
tion drag means maintaining a substantially constant 
friction drag at all times during playing of the ket 
tledrum, and also during shifting of said master element 
to change the tuning of said drumhead, said friction 
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drag means being nonreleasable during playing and 
tuning-changing operation of the kettledrum. 

6. The invention as claimed in claim 4, in which said 
spring means comprises helical compression spring 
means which is relatively relaxed when said master ele 
ment is in a position achieving the extreme upper pitch 
of said range, and relatively compressed when said 
master element is in a position achieving the extreme 
lower pitch of said range. 

7. The invention as claimed in claim 4, in which the 
torque arm relative to said axis of the force exerted by 
said spring means on said master element is generally 
equal to the torque arm relative to said axis of the force 
exerted thereon by said drumhead-connector means 
when said master element is in a position producing the 
lowest-pitched sound in said octave range. 

8. The invention as claimed in claim 4, in which the 
torque arm relative to said axis of the force exerted by 
said spring means on said master element is much 
greater than is the torque arm relative to said axis of the 
force exerted thereon by said drumhead-connector 
means when said master element is in a position 
producing the highest-pitched sound in said octave 
range, and in which the torque arm relative to said axis 
of the force exerted by said spring means on said 
master element is generally equal to the torque arm 
relative to said axis of the force exerted thereon by said 
drumhead-connector means when said master element 
is in a position producing the lowest-pitched sound in 
said octave range. 

9. The invention as claimed in claim 8, in which said 
spring means comprises helical compression spring 
means which is relatively relaxed when said master ele 
ment is in a position producing the highest-pitched 
sound in said range, and relatively compressed when 
said master element is in a position producing the 
lowest-pitched sound therein. 

10. The invention as claimed in claim 4, in which said 
master element is operated by a foot pedal, and in 
which said master element is part of a linkage means so 
constructed and so related to said foot pedal that shift 
ing of said foot pedal by a predetermined amount ef 
fects only a relatively small change in the tension on 
said drumhead when said master element is in a posi 
tion producing tuning of said drumhead to a pitch near 
the lowest end of said range, and shifting of said foot 
pedal by said predetermined amount effects a substan 
tially larger change in the tension on said drumhead 
when said master element is in a position producing a 
relatively high-pitched condition in said drumhead, 
whereby to permit the timpanist to change to adjacent 
pitches throughout the entire range by shifting said foot 
pedal substantially equal amounts. 

11. A tuning apparatus for the drumhead of a ket 
tledrum, which comprises: 
a master element mounted for pivotal movement 

about a predetermined axis, 
said master element being adapted to be manually 
operated by the timpanist in order to pivot said 
master element to different angular positions 
and thus effect tuning of the drumhead, 
said manual operation of said master element 

being effected by direct engagement between 
the timpanist and an operating element which 
is connected to said master element, 
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drumhead-connector means to connect said master said master element to said different angular posi 
element to the drumhead of the kettledrum in such tions, 
manner that said drumhead is tuned to produce means to increase the friction naturally present in the 
differently pitched tones in response to pivoting of system, and 
said master element to said different angular posi- 5 counterbalancing spring means connected to said 
tions, master element to counterbalance generally the 

means to increase the friction naturally present in the force exerted thereon by said drumhead acting 
system, and through said drumhead-connector means, 

counterbalancing spring means connected to said ... said spring means and said drumhead-connector 
master element to counterbalance generally the 10 means being so related to each other and to said 
force exerted thereon by said drumhead acting drumhead that the torque created about said 
through said drumhead-connector means, axis by said spring means generally counter 
said spring means and said drumhead-connector balances the torque created about said axis by 
means being so related to each other and to said 15 said drumhead-connector means over a range of 
drumhead that the torque created about said 
axis by said spring means generally counter 
balances the torque created about said axis by 
said drumhead-connector means over a range of 
pitches of said drumhead of at least one full oc 
tave, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely, over said full 
octave range, that said master element will 

20 

pitches of said drumhead of at least one full oc 
tave, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely, over said full 
octave range, that said master element will 
remain stationary in any position due to only the 
friction naturally present in the system, com 
bined with the friction created by said direction 
increasing means, and in the absence of any 

remain stationary in any position due to only the 25 brake devices which are released when it is 
friction naturally present in the system, com- desired to shift said master element from one 
bined with the friction created by said friction- position to and ther, 
increasing means, and in the absence of any said spring means counterbalancing the tension of 
brake devices which are released when it is said drumhead sufficiently closely over said full 
desired to shift said master element from one 30 octave range, and said friction-increasing means 
position to another, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely over said full 
octave range, and said friction-increasing means 

being sufficiently weak, that a pressure on said 
operating element of less than 25 pounds will ef. 
fect changing of the pitch of said drumhead 
from any pitch within said full octave to any 

being sufficiently weak, that a pressure on said 35 other pitch therein, 
operating element of less than 25 pounds will ef- in which the torque arm relative to said axis of the 
fect changing of the pitch of said drumhead force exerted by said spring means on said 
from any pitch within said full octave to any master element is much greater than is the 
other pitch therein, - 40 torque arm relative to said axis of the force ex 

in which the torque arm relative to said axis of the erted thereon by said drumhead-connector 
force exerted on said master element by said means when said master element is in a position 
drumhead-connector means changes by a sub- producing the highest-pitched sound in said oc 
stantial amount during pivoting of said master tave range, - 
element to achieve the extreme upper and lower 45 said first-mentioned torque arm being then 
pitches of said range, greater... than said second-mentioned torque 
said torque arm decreasing in length as said arm by a factor of about 2 or more. 

master element pivots toward a position 13. A kettledrum adapted to permit the timpanist to 
producing a relatively high-pitched sound, hold any desired tuned condition over a very wide 

said substantial amount being a factor of at least 50 range of pitches, and in the absence of any locking 
1.5. means, which comprises: 

12. A tuning apparatus for the drumhead of a ket- bowl means, 
tledrum, which comprises: a drumhead mounted over said bowl means for strik 

a master element mounted for pivotal movement ing by mallets in order to produce drum sounds, 
about a predetermined axis, 55 an actuating element adapted to be manually ad 
said master element being adapted to be manually justed to different positions by the timpanist in 

operated by the timpanist in order to pivot said order to change the tuning of said drumhead, 
master element to different angular positions connector means to connect said actuating element 
and thus effect tuning of the drumhead, to said drumhead to cause the tuning of said drum 
said manual operation of said master element 60 head to change in response to the position of said 

being effected by direct engagement between actuating element, 
the timpanist and an operating element which counterbalancing means associated with said con 
is connected to said master element, nector means to generally counterbalance the ten 

drumhead-connector means to connect said master 65 sion of said drumhead and thus permit the tim 
element to the drumhead of the kettledrum in such panist to achieve differently-tensioned conditions 
manner that said drumhead is tuned to produce of said drumhead through exertion of only a small 
differently pitched tones in response to pivoting of force on said actuating element, and 
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friction drag means to augment the friction naturally 
present in said connector means, and beneath said 
drumhead, sufficiently that said actuating element 
will remain in any position to which it is set by the 
timpanist over a wide range of drumhead pitches, 
said friction drag means maintaining a substan 

tially constant friction drag at all times during 
playing of the kettledrum and also prior to, dur 
ing and after adjustment of said actuating ele 
ment to different positions to change the tuning 
of said drumhead, and operating in the absence 
of any means for diminishing the friction drag 
not only during such playing but also prior to, 
during and after adjustment of said actuating 
element to different positions to change the tun 
ing of said drumhead, 

said friction drag means cooperating with said 
counterbalancing means to bring all forces into 
full equilibrium over said range of pitches and 
thus prevent movements of said actuating ele 
ment other than those movements intentionally 
effected by the timpanist. 

14. The invention as claimed in claim 13, in whic 
said range of pitches is one octave or greater. 

15. The invention as, claimed in claim 13, in which 
said friction drag means includes a friction-generating 
shoe formed of relatively soft material, and means to 
force said shoe against a movable portion of said con 
nector means to create a drag thereon, said means to 
force said shoe against a movable portion of said con 
nector means operating at all times during playing of 
the kettledrum and also operating prior to, during and 
after adjustment of said actuating element to different 
positions to change the tuning of said drumhead. 

16. The invention as claimed in claim 13, in which 
said actuating element is a foot pedal, in which means 
including a plate are provided to pivotally mount said 
foot pedal on a frame, and in which said friction drag 
means includes means mounted on said frame to force 
a friction drag shoe continuously against said plate. 

17. The invention as claimed in claim 13, in which 
said counterbalancing means is a spring means the 
force of which is adapted to balance the tension of said 
drumhead over an intermediate range of drumhead 
pitches within said wide range thereof, said spring 
means being sufficiently strong to overcome said drum 
head tension sufficiently to tend to raise the pitch of 
said drumhead from the lowest-pitched part of said 
wide range of drumhead pitches, said spring means 
being sufficiently weak that said drumhead will tend to 
lower in pitch from the highest-pitched part of said 
wide range of drumhead pitches, whereby said friction 
drag means creates a drag in one direction when said 
drumhead is in said highest-pitched part of said wide 
range, and in the opposite direction when said drum 
head is in said lowest-pitched part of said wide range, 
so that said drag means need not exert a great drag 
force in order to maintain said actuating element sta 
tionary in any position. 

18. The invention as claimed in claim 17, in which 
said spring means counterbalances the drumhead ten 
sion sufficiently closely over said entire wide range of 
drumhead pitches that the force exerted by said drag 
means need not be great in order to maintain said ac 
tuating element stationary as desired, said force ex 
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22. 
erted by said drag means being sufficiently small that a 
force of less than 25 pounds on said actuating element 
will change the tension on said drumhead to produce 
any desired pitch in said wide range of drumhead 
pitches. 

19. A kettledrum, which comprises: 
a bowl, 
a drumhead mounted over said bowl in tensioned 

condition, 
a pedal pivotally mounted generally beneath said 
bowl and to one side thereof, 

connector means including a linkage to connect said 
pedal to said drumhead to thus change the tuning 
of said drumhead in response to pivoting of said 
pedal, 
said linkage including a master link pivotally 
mounted for movement about a first predeter 
mined axis, 

said linkage further including an output link 
mounted for pivotal movement about a second 
predetermined axis, 
said second axis being much closer to said pedal 

than is said first axis, 
said linkage further including an intermediate link 
one end of which is pivotally connected to said 
master link at a point below said first axis, 
the other end of said intermediate link being 

pivotally connected at a point above said first 
axis to an end of said output link which is 
much farther from said pedal than is said 
second axis, 

said connector means also including upwardly ex 
tending means the lower end of which is pivoted 
to said output link and the upper end of which is 
connected to said drumhead, and 

elongated helical spring means one end of which is 
pivotally connected to said master link and the 
other end of which is pivotally mounted for move 
ment about a third predetermined axis, 
said spring means being adapted to counteract 

generally the force exerted on said master link 
by said drumhead. 

20, The invention as claimed in claim 19, in which a 
straight line through the pivot connections at the ends 
of said intermediate link is spaced a substantial 
distance from said first axis on the side thereof remote 
from said pedal throughout the range of movement of 
said linkage, in which said spring means is pivotally 
connected to said master link beneath said first axis, in 
which said third axis is located relatively adjacent said 
pedal, and in which a straight line through the pivot 
connectors for said spring means is a substantial 
distance from said first axis throughout the range of 
movement of said linkage, and is on the side of said first 
axis opposing movement of said master link by said in 
termediate link. 

21. The invention as claimed in claim 20, in which 
said spring means is a helical compression spring which 
is relatively compressed when said master link is in a 
position causing a low-pitched condition of said drum 
head, and is in a relatively extended but preloaded con 
dition when said master link is in a position causing a 
high-pitched condition of said drumhead. 

22. The invention as claimed in claim 19, in which 
said second axis is formed at one part of a lever which is 
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pivotally mounted for movement about a predeter 
mined fulcrum, in which said lever extends toward said 
pedal from said second axis, and in which fine-tuning 
means are mounted above said pedal to pivot said lever 
and thus adjust the position of said second axis in order 
to achieve fine tuning of the drumhead. 

23. The invention as claimed in claim. 19, in which 
said connector means also includes a link connected 
between said master link and said pedal, the radius 
from the pedal-pivot connection for said link to the axis 
of rotation of said pedal being generally horizontal 
when said pedal is in an upwardly pivoted position 
producing a low-pitched condition in said drumhead, 
whereby to cause minimum operation of said linkage 
during initial downward pivoting of said pedal to thus 
spread the drumhead pitches at the lower end of the 
pitch range. 

24. A tuning apparatus for the drumhead of a ket 
tledrum, which comprises: 

a foot pedal adapted to be engaged by the timpanist 
and operated thereby, 

means connected to the drumhead of the kettledrum 
and adapted when moved to change the tension of 
said drumhead and thus the tuning thereof, 

linkage means to connect said last-named means 
with said foot pedal for actuation thereby in order 
to change said tuning, 

counterbalancing spring means connected to said 
linkage means and so related thereto and to said 
drumhead as to counterbalance generally the ten 
sion of said drumhead over a wide range of tuning, 
said spring means being adapted to effect said 

counterbalancing without any requirement for 
adjustment of the setting of said spring means 
over said range, 

said spring means counterbalancing the tension of 
said drumhead sufficiently closely, over said 
range, that said foot pedal will remain stationary 
in any position due to friction only and in the 
absence of any brake devices which are released 
in order to permit shifting of said foot pedal in at 
least one direction from one position to another, 
and 

friction drag means associated with said linkage 
means to increase the friction naturally present in 
the system to thereby frictionally maintain said 
foot pedal stationary at any set position within said 
range, 
said friction drag means maintaining a substan 

tially constant friction drag at all times, both 
during playing of the kettledrum and during in 
tentional operation of said foot pedal by the tim 
panist to change the tuning of said drumhead, 
and in the absence of any releasing means which 
release the friction drag in order to permit shift 
ing of said foot pedal in at least one direction 
from one position to another. 

25. A foot-pedal tuned kettledrum adapted to be 
very rapidly tuned to any note within a wide pitch 
range, without the necessity of releasing any brake or 
clutch device in either direction of pitch changing, 
which kettledrum comprises: 

a bowl having a head stretched thereover, 
upwardly-extending means connected at the upper 
end thereof to said head, 

a foot pedal, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

24 
means to pivotally mount said pedal for pivotal 
movement about a horizontal axis, 

linkage means connecting said foot pedal to said up 
wardly-extending means, and 

spring means associated with said linkage means to 
generally counterbalance the tension of said head 
throughout a wide range of pitches and operating 
in the absence of any devices which ever require 
releasing in order to permit movement of said 
pedal, - 

said spring means and linkage means being so re 
lated to each other and to said head and said 
pedal that, when said head is tuned to the 
highest pitch in said range said pedal will in the 
absence of friction pivot about said horizontal 
axis in a direction lowering the pitch of said 
head, 

said spring means and linkage means also being so 
related to each other and to said head and said 
pedal that, when said head is tuned to the lowest 
pitch in said range said pedal will in the absence 
of friction pivot about said horizontal axis in a 
direction raising the pitch of said head. 

26. The invention as claimed in claim 25, in which 
drag means are provided to create sufficient friction in 
said kettledrum that said pedal will remain stationary in 
any position creating any pitch within said range 
despite the tendency of said pedal to pivot in a pitch 
lowering direction from the highest-pitched tuning, and 
in a pitch-raising direction from the lowest-pitched tun 
Ing. 

27. The invention as claimed in claim 26, in which 
said drag means comprises continuously-operating fric 
tion drag shoe means. 

28. The invention as claimed in claim 27, in which 
said linkage means includes master means and further 
includes means to effect pivotal mounting of said 
master means for pivotal movement about a horizontal 
axis, and in which said spring means is connected to 
said master means at a position such that the line of 
force of said spring means is spaced at all times a sub 
stantial distance from said horizontal axis of said 
aster means. 
29. A foot pedal mechanism for tuning the drumhead 

of a kettledrum throughout a wide range of pitches, 
which comprises: 
frame means mounted beneath the bowl of a ket 

tledrum, 
a foot pedal pivotally mounted on said frame means 

to one side of said bowl for pivotal movement 
about a horizontal axis, 

vertical means adapted to be connected to the drum 
head of said kettledrum, 

first and second interconnected four-bar linkages 
mounted in said frame means to connect said foot 
pedal to said vertical means and thus effect tuning 
of said drumhead to different pitches in response 
to pivoting of said pedal, 
said first four-bar linkage comprising a radius link 

extending to the pivot axis of said pedal, a 
master link pivotally connected to said frame 
means, a connector link extending between said 
radius link and said master link, and said frame 
means, 

said second four-bar linkage comprising said 
master link, an output link pivotally connected 
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to said frame means, an intermediate link 
pivoted between said master link and said out 
put link, and said frame means, 
said output link being connected to said vertical 

means, 
fine-tuning means provided to adjust the position of 

the pivot connection at which said output link is 
connected to said frame means, 
said fine-tuning means comprising a lever one end 
of which is pivotally connected to said output 
link, fulcrum means to pivot said lever to said 
frame means at a point adjacent the pivot con 
nection between said lever and said output link, 
and an elongated rod threaded to said lever at a 
point thereon remote from said fulcrum means 
and on the opposite side of said fulcrum means 
from said pivot connection between said lever 
and said output link, 
said rod extending upwardly above said pedal 

for rotation by the timpanist, and 
counterbalancing spring means connected to at least 
one of said linkages to balance generally the ten 

ision exerted thereon by said drumhead. 
30. A foot-operated tuning mechanism for a ket 

tledrum, which comprises: 
a foot pedal adapted to pivot about a horizontal axis, 

said foot pedal having a portion on one side of said 
axis adapted to be pressed downwardly by the 
toe portion of the foot of the timpanist when it is 
desired to raise the pitch of the drumhead, 

said foot pedal having a portion on the other side 
of said axis adapted to be pressed downwardly 
by the heel portion of the timpanist when it is 
desired to lower the pitch of the drumhead, and 

spring-compensated linkage means to connect said 
foot pedal to said drumhead in such manner that 
pivoting of said pedal through relatively even in 
crements effects changing of the pitch of said 
drumhead from one pitch to the next throughout a 
wide range of pitches, 
said linkage means including a long and generally 

horizontal link which is connected through a 
second link to said horizontal axis, 
said second link being generally horizontal when 

said pedal is in a pivoted position producing a 
low-pitch condition of said drumhead, 
whereby there is a high mechanical advantage 
tending to spread out the positions at the low 
end of the range, thereby preventing opera 
tion at the low end of the range in a hair 
trigger manner such that a very small amount 
of pedal pivoting changes the pitch of said 
drumhead from one tone to the next. 

31. A foot-operated tuning mechanism for a ket 
tledrum, which comprises: 
a foot pedal adapted to pivot about a horizontal axis, 
and 
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26 
spring-compensated linkage means to connect said 

foot pedal to said drumhead in such manner that 
pivoting of said pedal through relatively even in 
crements effects changing of the pitch of said 
drumhead from one pitch to the next throughout a 
wide range of pitches, 
said linkage means including a long and generally 

horizontal link which is connected through a 
secpnd link to said horizontalaxis, . 
said second link being generally horizontal when 

said pedal is in a pivoted position producing a 
low-pitch condition of said drumhead, 
whereby there is a high mechanical advantage 
tending to spread out the positions at the low 
end of the range, thereby preventing opera 
tion at the low end of the range in a hair 
trigger manner such that a very small amount 
of pedal pivoting changes the pitch of said 
drumhead from one tone to the next. 

32. A kettledrum, which comprises: 
bowl means, 
a drumhead mounted over said bowl means for strik 

ing by mallets in order to produce drum sounds, 
a foot pedal mounted generally beneath said bowl 
means for pivotal movement about a substantially 
horizontal axis, 
said foot pedal having a portion adapted to be en 
gaged by the toe portion of the foot of the tim 
panist, and 

linkage means to connect said foot pedal to said 
drumhead, - 

said linkage means being related to said drumhead 
and to said foot pedal in such manner that 
downward movement of said pedal portion ef 
fects an increase in the tension of said drum 
head, with consequent elevation in the pitch of 
the drum sounds produced upon striking of said 
drumhead, 

said linkage means being related to said drumhead 
and to said foot pedal in such manner that an ex 
tremely high mechanical advantage relationship 
is present when said pedal portion is in its upper 
most position corresponding to the lowest pitch 
of said drumhead, 
said high mechanical advantage relationship 

being such that a substantial amount of 
downward pivotal movement of said pedal 
portion is required to shift said drumhead 
from the lowest pitch thereof to the pitch one 
tone above said lowest pitch, 

whereby there is no hair-trigger relationship 
between the pitch of said drumhead and the 
pivoted position of said pedal when said pedal 
is in positions corresponding to at least the 
two lowest-pitched tones generated by the 
kettledrum. 

sk -k k k sk 
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