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The present invention relates to improvements
in mechanisms for varying the tension of drum
heads for the purpose of producing different tone
effects in the drum and is applicable particularly
to kettle drums which require frequent tuning
in many orchestral compositions. Hence, while
the mechanism is designed especially for kettle
drums, it may be adapted for use on drums of
practically all types, if desired.

In the art to which the invention relates, sO
far as we are informed, mechanisms for effecting
rapid changes in the tension of drum-heads for
varying the tone effects of the instrument over
an appreciable range between what may be termed
the extreme bass and tenor, respectively, include
a foot lever suitably associated with the drum
head for actuation to increase drum head ten-
sion, but are operable to decrease such tension
without recourse to an intermediate manual op-
eration to effect release of the foot lever from as-
sociated mechanical means, such as a pawl] and
ratchet mechanism, to permit or cause said lever
to be moved back to its normal position respon-
sively to drum head tension before said lever
can be moved to or disposed in a position wherein
the drum head tension desired to be attained
lies between the extreme bass and the tone of less
tenor quality than that resulting from the pre-
vious position of said foot lever from which the
latter was required to be released.

Another explanation of the operation of prior
art mechanisms known to us, is that the foot
lever can be moved, step by step, to increase drum
head tension, as, for example, ten steps from
lowest to highest tension, each step being a pre-
determined degree.

Hence, any tone effects which may lie between
those resulting from the movements of the foot
lever from one to another of the steps of its
tensioning movement must be cbtained by op-
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eration of the group of hand screws associated -

with the drum head.

The main object of the present invention is to
provide a very simple and efficient drum head
tensioning mechanism which is operable by the
soot of the drummer to increase and decrease
drum head tension to any extent desired, without
resort to any operation or manipulation other
than lowering and raising the foot lever.

A further object of the invention is to provide
drum head tensioning mechanism which is self-
retained in any position to which it may be moved
for producing tone variations of infinite range
between the extremes of bass and tenor tones.

Tn harmony with the foregoing objects of the
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invention, another object of the same is to pro-
vide an absolutely noiseless mechanism for the
purpose set forth, which is operable with ease.

A suitable embodiment of the invention is illus-
trated in the accompanying drawings, wherein:

Fig. 1 is a view partly in side elevation and
partly in section, of a kettle drum and tympano
controlling mechanism constructed in accordance
with the invention.

Fig. 2 is a fragmentary detail sectional view on
an enlarged scale showing a detail of construc-
tion.

Fig. 3 is a fragmentary, vertical, central, sec-
tional view on an enlarged scale of the mechanism
for varying the tension of the drum head, con-
structed in accordance with the invention.

Fig. 4 is a fragmentary detail sectional view
on an enlarged scale showing the connection be-
tween the drum head and the mechanism for
varying the tension of the latter.

Fig. 5 is a fragmentary detail vertical sectional
view on an enlarged scale taken on the line 5—5
of Fig. 3.

Tig. 6 is a fragmentary detail sectional view
taken on the line 6—8 of Fig. 4.

The essentially novel feature of the invention
resides in the use of frictionally refained means
for transmitting the motions of the operating
lever of the mechanism to the drum head ten-
sioning means employed. The specific type of
means employed is of secondary importance, so
long as the same performs its function of trans-
mitting foot lever movement as aforesaid, and
acts by friction to retain the latter and the de-
vices to which its motions are transmitted in any
position to which they are moved.

In the instance illustrated resort is had to the
use of a wedge as the simplest, cheapest and most
efficient and reliable means for transmitting mo-
tion from the operating lever to the drum head
tension adjusting means, the latter being of any
type adaptable to the purpose.

The type of tensioning means illustrated and
described in Re-issued Patent No. 16,226 compris-
ing radial rods connecting devices associated with
a central reciprocable plunger and with devices
associated with the drum head, is exemplary of
a suitable means associable with the plunger ac-
tuating means of the present invention, and is
{llustrated in the accompanying drawings in an
improved form of lower manufacturing cost and
greater efficiency than the specification struc-
ture of the said reissue patent.

Thus, as shown in Figs. 1 and 4, the hoop | to
which the peripheral or circumferential edge por-
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tion of the drum head 2 is suitably secured, is
adjustably connected by means of hand screws 3
with the middle portions of large diameter of
shafts 4. The latter are equipped with threaded
openings to receive the shanks of the hand screws
3 and have their end portions journalled in bear-
ings in the outer end portions of links § which
are pivolally mounted in the side walls of in-
verfed cup members § rigidly mounted upon the
drum casing 1.

The end porticns of the shaft 4 are eguipped
with anti-friction rollers which are spaced from
and opposed to an anti-friction roller 8 mounted
on the shaft or pin 9 rigid with the side walls of
the member 6.

A bifurcated wedge {8, mounted upon the outer
end portion of a radial rod {1, is interposed be-
tween the roller 83 and the rollers on the end
portions of the shaft 4 for causing the hand screw
3 to be drawn downwardly responsively to in-
ward movement of the rod 11, thereby to increase
the tension of the drum head 2. The latter is
self-restoring to a normal degree of tension de-
termined by the hand screw 3 during outward
movements of the rods 1.

A central vertically reciprocable plunger {2
disposed axially of the casing 7 is equipped at
its upper end with a hub member {3 (Fig. 2)
equibped in its circumferential flange 13 with

recesses to receive the spherical inner extremi- o

ties 18 of the rod Il to provide a substantial
equivalent of a universal joint connection be-
tween each rod !i and said hub member {3.
A dished plate 13 held by a compression spring
IT constitutes a closure for all of the recesses
of the flange {4, said spring 17 being interposed
between a collar 17® on the plunger 12 and said
plate 18.

The plunger {2 projects through a central
opening in the bottom of the casing T and is
externally threaded along its lower end portion.

The drum casing is mounted upon the rim
flange 13 of the cup-like upper end portion 19
of the hollow standard 28 of the supporting base
21, the peripheral wall of said portion 18 being
brovided with openings for digital access to the
interior thereof.

Said standard 28 is substantially tubular and
is equipped adjacent its lower end portion with
opposed horizontal projections 22 having their
opposed inner ends spaced from each other and
through which the pins 24, project. A pair of
what may be termed “brake shoes” 25, having
flat lower face and which are substantially tri-
angular, are pivotally mounted upon the inner
end portions of the said pins 24.

A flat side-faced member 28 mounted upon
the lower end of a rod 27 connected with the
plunger 12 is disposed in part between the brake
shoes 25 and is equipped with a pair of similar
but inverted brake shoes 28 pivotally mounted
thereon and having thin fiat faces opposed to
these of the shoes 25. The lower extremity of
the member 2§ is bifurcated and pivotally con-
nected with one end of a link 29 pivotally secured
at its other end to the base member 2i in the
side walls of long hollow foot 33 of the latter.

The rod 21 has a long threaded engagement
at its lower end with member 26. Upon the upper
end of said rod 27 there is suitably mounted an
internally threaded sleeve 31 equipped with a
knurled annular flange 32. Said sleeve 31 is
suitably held against rotation relatively to the
rod 21 by means of the lock nut 32.

Said sleeve 24 receives the lower threaded end
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of the plunger 12 by effecting rotation of the
rod 27 to unscrew it in part from the member 25
while engaging the threads of plunger 12 with
said sleeve 31.

The foot 29 of base 21 extends zt its inner end
to a level appreciably higher than that of said
projections 22, its outer end portion being shal-
low. The top wall of said inner end portion of
said foot is provided, between its ends, with a
longitudinal slot 34 and at its innermost or high-
est portion with a slot 85. A link 3§ projects
through said slot 35 and is pivotally secured to
the foot 30 adjacent said slot. The other end of
said link is pivotally connected with one end of
the foot lever 31 which is equipped at its outer
end with a pedal 38 overhung by a toe member
39 adapted to be engaged in an obvious manner
for swinging said lever upwardly.

A link 49 is pivotally connected at one end
with the outermost end portion of the foot 30
and at its other end to the lever 37 between the
ends of the latter by means of a pin 41, the por-
tion of said link 48 connected with the foot 30
being forked.

A plunger 42 is pivotally connected at one end
to the pin 41 and at its other end is equipped
with a wedge formation 43 tapered toward itg
extremity and which is bifurcated to receive the
member 28. The said wedge projects between
the shoes 25 and 28, the flat faces of which en-
gage the taper faces of said wedge and accommo-
date themselves to the variations in position of
said wedge due to a slight swinging movement
of the latter responsively to the vertical swing-
ing movements of the said lever 31.

The said link 40 and said plunger 42 constitute
the substantial equivalent of a toggle lever which
is rendered straighter progressively as the lever
31 is depressed and thereby causes the wedge 43
to be projected with great force in the direction
to force the shoes 25 and 28 apart and thereby
draw the members 26, 27 and 12 downwardly.
The downward movement of the plunger 12
causes the rods if to swing downwardly and
move inwardly and thereby cause the wedges 10
to cooperate with the rollers 8 to move the shafts
4 and hand-screws 3 downwardly and thus in-
crease tension on the drum head 2 to a degree
proportionate to the arc of downward swing of
said lever 37.

The angular relation of the wedge faces is
very acute so that the tension of the drum head
upon the member 26 and the corresponding pres-
sure upon the brake shoes 25 and 28 is exerted

5 in a direction almost perpendicular to the wedge

faces and is thus rendered incapable of forcing
the wedge back from any position to which it
is moved by depression of said lever 37 nor from
any retracted position to which it is moved hy
upward swing of said lever 317.

When it is appreciated that the pull on the
plunger 12 approximates twenty-five hundred
pounds when the lever 37 is disposed at the lower
limit of its movement, the difficulty of retaining
sald plunger 12 frictionally in any position to
which it has been moved will be apparent. This
pull decreases progressively during upward swing
of the lever 37 until the minimum pull determined
by the extent to which the drum head has been
adjusted by the hand screws 3 has been reached.

The limit of upward swing of the lever 37 is
attained substantially when the bivots of the link
36 are aligned with the pin 4i. When this limit
of swing of the lever 37 is reached the plunger 12
will also be disposed at the upper limit of its
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fiovement and thus the limit of slack in the
drum head will also be attained. i

Obviougly the connection of the rod 27 with
the plunger 12 will be effected when the lever 317
is disposed abt the upper limit of its movement
and at this time the drum head will be under no
appreciable tension. Immediately following the
operation of coupling plunger 12 with rod 21 by
access to the knurled flange 32 of sleeve 3l
through an opening in the member 19, and while
the lever 31 remains at the upper limit of its
movement, the hand screws 3 will be operated to
tension the drum head for the lowest bass limit
of tone production desired or requisite. This ini-
tial tension of the drum head has a direct rela-
tion to the arc of downward swing of the lever 31
to tension the drum head 2 to the next higher
note of its range and, as no two drum heads re-
spond equally to a given degree of increased ten-
sion, the desirability of a tensioning mechanism
which is equally applicable to all drum heads,
will be fully appreciated.

A particular advantage of utilizing the toggle
links 49 and 42 to actuate the wedge will be fully
appreciated by the fact that when the pressure
on the wedge is at its maximum, the force of the
pressure tending to force it back is exerted in a
direction wherein the said links are most nearly
in so-called “dead center” position, said direction
of movement having to overcome the resistance
to upward swing of link 40 plus the weight of the
lever 31 as well as the frictional resistance of
the brake shoes 25 and 28. Consequently, the
flat faces of said shoes may be lubricated to ob-
viate any squeak or other noise which might re-

sult from unlubricated opposed surfaces of the
wedge and said shoes.

We claim as our invention:

1. A mechanism of the type specified including
a vertically reciprocable drum-head tension con-
trolling plunger equipped at its Jlower end with
& formation, a companion formation on the drum
support above and spaced from the formation of
said plunger, a wedge element engaged with said
respective formations and operable to vary the
spacing apart thereof for effecting reciprocation
of said plunger and maintaining the latter frie-
tionally in any selected position, a manually op-~
erable lever operatively associated with said wedge
element for actuation thereof, and a means op-
erated by said lever simultaneously with said
wedge element for additionally resisting move-~
ment of the latter responsively to drum-head
tension on said plunger.

2. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction shoes, one there-
of mounted upon the support and the other on
said plunger, a wedge element interposed between
said shoes and operable to vary their spacing
apart to thereby effect reciprocation of said
plunger, said shoes and wedge element constitut-
ing a friction clutch for retaining said wedge ele-
ment in any position to which it may be moved,
and a manually operable means connected with
said support and operatively associated with said
wedge element for actuating the latter.

3. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction-shoes, one there-
of mounted upon the support and the other on
said plunger, a wedge element interposed be-
tween said shoes and operable to vary their spac~
ing apart to thereby effect reciprocation of said
plunger, said shoes and wedge element constitut-
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3
ing a friction clttch for retaining said wedge ele-
ment in any position to which it may be moved, a
manually operable lever pivotally associated at
one end with said support, and a wedge element
actuating device associated with said lever and
said support for actuation by said lever.

4. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction-shoes, one there-~
of mounted upon the support and the other on
said plunger, a reciprocable wedge interposed
between said shoes for varying their spacing apart
and cooperating with said shoes to constitute a
friction clutch for retaining said wedge friction-
ally in any position to which it is moved, and &
manually operable means connected with said
support and operatively associated with said
wedge element for actuating the latter.

5. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction shoes, one there-
of mounted upon the support and the other on
said plunger, a reciprocable wedge interposed be-
tween said shoes for varying their spacing apart
and cooperating with said shoes to constitute a
friction clutch for retaining said wedge friction-
ally in any position to which it is moved, & man-
ually operable lever pivotally associated at one
end with said support, and a wedge element ac-
tuating device associated with said lever and said
support for actuation by said lever.

6. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction shoes, one there~
of mounted upon the support and the other on
said plunger, a wedge element interposed be-
tween said shoes and operable to vary their spac-
ing apart to thereby effect reciprocation of said
plunger, said shoes and wedge element constitut-
ing a friction clutch for retaining said wedge ele-
ment in any position to which it may be moved, &
pair of pivotally connected toggle links, one there-
of connected with the wedge element and the
other thereof pivotally connected with said sup-
port, and a manually operable lever pivotally
associated with said support at one end and piv-
otally connected with said toggle links between
its ends for causing said wedge element to force
apart said shoes as said lever is depressed.

7. A mechanism of the type specified including
a reciprocable drum-head tensioning plunger, a
drum support, opposed friction shoes, one thereof
mounted upon the support and the other on said
plunger, a wedge element interposed between said
shoes and operable to vary their spacing apart to
thereby effect reciprocation of said plunger, said
shoes and wedge element constituting a friction
clutch for retaining said wedge element in any
position to which it may be moved, a pair of
pivotally connected toggle links, one thereof con-
nected with the wedge element and the other
thereof pivotally connected with said support,
and & manually operable lever pivotally associ-
ated with said support at one end and pivotally
connected with said toggle links between its ends,
said toggle links normally disposed in inverted
obtuse angle relation when said lever is disposed
at the upper limit of its movement and said
angular relation being rendered more obtuse as
said lever is depressed and thereby causing said
wedge element to effect depression of said
plunger.

8. In a structure of the type specified, a drum
support equipped with a lateral projection at its
base, a manually operable lever disposed over said
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projection and having a link connection at one
end with said support, a drum on said support, a
drum-head tensioning mechanism including a
vertically reciprocable plunger projecting into
said support and equipped at its lower end with z
friction shoe, a similar shoe mounted upon the
support above said plunger shoe, a reciprocable
wedge disposed between said shoes, a toggle link
rigid with said wedge and pivotally connected at
its outer end with the nether side of said lever
between the ends of the latter, a second toggle
link similarly pivotally connected at one end with
sald lever and pivotally connected at its other
end with said projection and normally disposed
at an obtuse angle to said first-named toggle link,
said obtuse angle being increased as said lever is
depressed, thereby to cause said wedge to be
moved in a direction to effect depression of gaid
plunger, said shoe cooperating with said wedge
to form g friction clutch for retaining said wedge
in any position to which it is moved.

9. A mechanism of the type specified including
a kettle drum equipped with conventional man-
ually operable means for tensioning the head
thereof, and mechanism operable independently
of said means for effecting variations in tension
of said head including a reciprocable plunger
connected with said first-named means a sup-
port for the drum into which said plunger pro-
Jjects, a cam member mounted upon the lower end
of said plunger, a companion device mounted in
the support in opposed relation to said cam mem-
ber and above the same, s reciprocable member
equipped with a device projecting between and
engaged frictionally with said cam member and
said device to force the former away from the
latter when moved in one direction, and a foot-
lever pivotally associated at one end with said
support and between its ends with one end of
said reciprocable member for moving the latter
in the last-named direction as said foot-lever is
depressed, the said frictional engagement acting
to maintain said foot-lever in any position to
which it is moved.

10. A mechanism of the type specified includ-
ing a kettle drum equipped with conventional
means for tensioning the head thereof, and mech-
anism including a reciprocable plunger connect-
ed with said means, a support for the drum into
which said plunger projects, a cam member
mounted upon the lower end of said plunger, a
companion device mounted in the support in op-
posed relation to said cam member and above the
same, a reciprocable member equipped with a
device projecting between and engaged friction-
ally with said cam member and said device to
force the former away from the latter when
moved in one direction, and a foot-lever piv-
otally associated at one end with said support
and between its ends with one end of said re-
ciprocable member for moving the latter in the
last-named direction as said foot-lever is de-
pressed, the said frictional engagement acting to
maintain said foot-lever in any position to which
it is moved, and additional means associated with
said reciprocable member for resisting reverse
movement thereof responsively to pressure of said
cam member thereon.

11. A mechanism of the type specified includ-
ing a kettle drum equipped with conventional
means for tensioning the head thereof, and
mechanism including a reciprocable plunger con-
nected with said means, a support for the drum
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into which said plunger projects, a foot-lever
pivotally associated at one end with support, a
reciprocable member pivotally connected with
sald foot-lever between the ends of the latter,
and {Irictionally cooperating devices mounted
upon the said support and said plunger, respec-
tively, for cooperation with said reciprocable
memper to actuate said plunger in the direction
to increase drum-head tension as said foot-lever
is depressed and resist frictionally the reverse
movement of said plunger responsively to drum
head tension, said foot lever being equipped at its
outer end with a pedal and a member rigid with
and overhanging the same and the latter and
said member being movable in a substantially
vertical line in effecting actuation of said lever
in both directions.

12. A mechanism of the type specified includ-
ing a kettle drum equipped with conventional
means for tensioning the head thereof, and
mechanism including a reciprocable plunger con-
nected with said means, a support for the drum
into which said plunger projects, a foot-lever
rivotally associated at one end with said sup-
port, a reciprocakle member pivotally connected
with said foot-lever between the ends of the lat-
ter, cooperating cam devices mounted upon the
said support and said plunger, respectively, for
~ooperation with said reciprocable member to ac-
tuate said plunger in the direction to increase
drum-head tension as said foot-lever is depressed
and resist frictionally the reverse movement of
said plunger responsively to drum-head tension,
and a member operatively associated with said
support, and said reciprocable member for auto-
matically frictionally resisting reverse movement
of the latter.

13. A mechanism of the type specified com-
prising a support for a drum equipped with drum-
head tensioning means including a reciprocable
plunger projecting into said support, a shoe
mounted upon said support, a companion shoe
mounted upon said plunger in opposed and spaced
relation to the first-named shoe, a reciprocable
wedge element disposed between and engaged
with said shoes, and a foot-lever pivotally associ-
ated with said support ang operatively associ-
ated with said wedge-element for actuating the
latier, said foot lever being equipped at its outer
end with a pedal and a member rigid with and
overhanging the same and the latter and said
member being movable in a substantially vertical
line in effecting actuation of said lever in beth
directions.

14. A mechanism of the type specified com-
prising a support for a drum equipped with drum
head tensioning means including a reciprocable
plunger projecting into said support, a shoe
mounted upon said support, a companion shoe
mounted upon said plunger in opposed and spaced
relation to the first-named shoe, a reciprocable
wedge element disposed between and engaged
with said shoes, and a foot-lever pivotally associ-
ated with said support and operatively associated
with said wedge-element for actuating the latter,
and a device operatively associated with said
foot-iever and said support for cooperation with
said wedge-element and said shoes to maintain
said foot-lever frictionally in any position to
which it is moved.
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