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UNITED STATES PATENT OFFICE.

. HARRY P, TIFFNER, OF CHICAGO, ILLINOIS.

RESONATOR.

1,127,320,

To all whom it may concern :

Be it known that I, Harry P. TirFNER,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illino1s, have invented certain new and use-
ful Improvements in Resonators, of which
the following is a description.

My invention relates to a device adapted
for use with certain musical instruments to
improve or control the volume or quality of
the musical tones produced by the instru-
ment.

The object of my invention is to produce
a simple, efficient and reliable device of the
kind deseribed, especially applicable to
xylophcnes, gongs, bells and similar instru-

ments whereby the operator may produce’

any desired volume or quality of tone de-
sired within the capacity of the instrument.

To this end my invention consists in the
novel construction, arrangement and com-

binaticn of parts herein shown and de-

scribed and more
the claims. ‘ _ ‘

In the accompanying drawings wherein
like or similar reference characters indicate

particularly pointed out in

“like or corresponding parts: F igure 1 is a

plan view of a xylophone equipped with
my improvement. Fig. 2 is a front eleva-
tion of the same. Fig. 8 is a section taken
substantially cn line 3—3 of Fig. 2. Fig.
4 is an enlarged secticnal detail of the lower
portion_of the resonators shown in Figs.
1, 2 and 8. Figs. 5 and 6 are views similar
to Fig. 4 but showing slightly modified
forms of my device. Fig. 7'is an enlarged
secticnal detail of the head portion and as-
sociated parts of a rescnator of my device,
In the drawings merely for the purpose
of illustration my improved resonator is
shown as forming a part of a Xylophone in

which 1 is the table or upper frame of the

instrument supported on suitable legs or
other' convenient means 9—2. The bars
8—3_for producing the musical fones are
shown supported at each end upon the
frame 1 with a pad or washer 4 of felt or
cther resilient material positioned. between
the bar and frame adapted to support the
bar in position without
musical properties.
vided at each side of the frame 1.  Each pin
extends through a suitable opéning near the
end of the bar to prevent its longitudinal or
lateral movement, the whole being arranged
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interfering with its .
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and constructed in the usual or any desired
manner and of any suitable material.

In the form shown, the bars are arranged
in a substantially horizontal position and
each bar is provided with a resonator com-
prising a tube 6, positioned immediately be-
neath its particular bar and extending
downward at substantially right anglés to
the bar. .The upper end’ of-the tube 6 is
preferably positioned at a suitable distance
from the underside of the bar to receive the
vibratien frem the bar, without in any way
interfering with its vibrations, In the pre-
ferred construction a conieal part 7 is posi-
tioned in the lower end of each tube with
suitable means connecting the tube and part

7 for adjusting ifs longitudinal position in:
and rigidly maintaining the part

the tube
in position. The joint between the part 7
and the walls of the tube 6 is preferably
packed with a ring of felt or other non-
rescnant material so as to prevent any dis-
cord arising from the independent vibration

or rattling between the tube walls and the
-part 7.

The ring packing 10 also prevents
the escape of air at the lower end of the tube
and increases the effect produced by the
resonator. The position of the part 7 may
be adjusted in any suitable manner. . As
shown; a bar § extends across the tube with
a threaded opening formed near its center
at the axis of the tube. A stem 9 is reta-
tably secured to the part 7 and provided
with a threaded part arranged to codperate
with the threaded opening in the bar 8 so
that the stem may be engaged with the bar
and by rctating the stem the part 7 may be
adjusted as desired. In the preferred con-
struction a cross piece 11 is provided at the
top of the part 7 arranged to maintain the
stem 9 in 2 central position and prevent the
tipping or disarrangement of the part 7 in
the tube, :

The several parts of my device above de-

'scribed are shown eireular in section and

formed of brass or other suitable material,
but it is obvious that the several parts may
be formed of wood or any material adapted
to codperate 4 above described and imper-
vious to air, although a better result is no

doubt attained by using a raterial capable
of producing a musical tone when vibrated.

Thé several parts above described consti-
a resonator of substantially the wusual
with the éxéeption of the eonical part 110
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7 and the adjustment provided therefor
whereby the resonator may be accurately
and quickly tuned and a resonator having
a conical lower end prod:.ces a slightly more
satisfactory dwell or prolongation of the
tone than where the end of the tube is closed
by a part positioned at substantially right
angles of the tube.

The principal feature of my improved res-
onator however. consists in a vibratory head
14 preferably positioned across an opening
near the closed end of the tube so arranged

that the vibration of the bar 8 above the.

tube is transmitted by the pulsations of the
air in the tube to the head causing the same
to correspondingly vibrate. thereby produc-
ing a marked mellowing effect upon the mu-
sical tone produced and greatly increasing.
the volume of the tone. In the preferred
construction shown a tubular port 12 is pro-:
vided in the wall of the tube 6 near its closed
end at substantially right angles to the tube

with the disk or head 14 extending across the
_ each duct and rigidly secured to the shaft 22
“%0-that when the valves are closed; as shown
-in Fig. 4, 8 quarter turn of the ghaft will
simultaneously open the several valves to

port and entirely closing the end thereof.
The head 14 may be formed of any thin;

flexible material, such for example, as very-
fine gold beaters skin or exiremely thin and-

preferably soft parchment. I have found
it desirable however, to secure the best re-
sults, to provide a specially prepared parch-
ment, thinner and much more flexible than

either of the substaunces above mentioned.

In the preferred construction the parch-
‘ment disk 14 is wholly unattached at its
margins and merely rests loosely across the
end of the duct 12 so that the slightest pul-

sation of air within the tube will vibrate the"

head 14 and produce a musical tone. Any
suitable means may be provided to control
the position of the head 14 and protect the
head when in service. In.the preferred con-
struction I provide a disk of fine wire gauze
17 extending across the duct 12 outside of

the head 14 and the several parts are secured
‘in position by means of a ferrule or thimble

15 having a central opening corresponding
to the bore of the duct and with a body por-

tion of suitable size to receive a ring of

leather, rubber or other suitable material 16
adapted to hold the head 14 and disk 17 in’

the ferrule with the inner diameter of the '

ring of suitable size to fit upon the exte-
vior of the duct and resiliently maintain the

several parts in position.

~In the preferred construction - suitable
means are provided tomodify or wholly pre-
vent the vibrations of the head 14 to control
the operation of my improvement. In the
form shown I provide a damper and a cut-

out; the damper consists of a pad of suitable -

material 18 adapted to press against the disk

17 to control or. partially prevent the vi--
brations of the head. Obviously the force

with which the pad 18:is pressed against the

upon the
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head; although in dctiial practice 1t is found
that even when considerable pressure is put
disk 17 resonant action is not
wholly prevented. Any suitable means may
be provided to control the operation of the
pad 18; as shown, the pad is mounted at one
end of a lever 19 which is in turn pivotally
mounted intermediate its ends upon a bar

90. Suitable means are attached to the free

end of the lever 19 extending to a convenient
position, ‘as for example, the rod 21 by
which the operator may manually control
the position of the pad 18. Obviously if de-
sired the several levers 19 may be operated
by a. pedal or any other convenient means
(not shown). .=~ - '

. The cut-out
adapted to wholly “close the duct between
the head 14 and the tube 6, so that the duct
is wholly closed to the tube. In the form
shown a shaft 22 is provided common to a

plurality of the ducts extending centrally

through each. - A valve 28 is positioned in

their: fullest canacity. Anv suitable means
may be nrovided to control the movement of
the shaft 22. Asshown an arm 24 is rigidly

_secured to the shaft with its free end eon-

nected bv a link 25 to a lever 26 which is in
turn pivotally mounted as at 27 upon a suit-
able bracket 40 or other convenient means.
A rod 98 or other convenient means is at-
tached to the free end of the lever 26 <o that
a Tongitundinal movement of the rod will ro-
tate the shaft 22 and control the position of
the valves. -

- The dnet 12 mav be formed at anv con-

venient noint near the closed-end of the tvbe,
althowgh it is believed that the neaver the
duct is positioned to the end of the tube
the more satisfactorv the onerstion of mv
device.  Tn the form shown in Figs. 2.3 and

4 the duet extends through the wall of the’

tube 6 while in Fig. 5 the duct is formed
at the anex of the part 7 and in Fig. 6 the
duct is formed through the eonieal wall of
the part 7 extending perpendicnlar to the
tube. The several forms are obvionslv very
similar and each produce verv similar re-
ults. In all cases it should be noted that

_the length of the tube 6 or in other words

the pitch of the resonator mnst accurately
corresnond with the pitch of the gong. the

. bar of the xvlophone or other instrument

with which it is to codperate to secure satis-
factory results.- :
Where it is desired to mse my resonafor
upon clock gongs, or in other places where
the simplest form of mechanism is desired I
have found that very satisfactorv  results

’ g " may be obtainedby forming the walls of the
disk 17 largely controls the operation of the ™

tube 6 of brass or other suitably sonorous

préferébly consists of a valve.
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material of suitable size o produce the de-
sired tone when struck or otherwise vi-
brated. The operation of my device how-
ever remains substantially as hereinbefore
described, except that the bars 3 are omitted
and the initial sounds or vibrations are set
up by the tube walls and provides a very
simple and pleasing instrument where
chimes or a single tone is required,

‘Having thus deseribed my improvement it
is obvious that various immaterial modifi-
cations may be made in my device without
departing frem the spirit of my invention,
hence I do net wish to be understood as
limiting myself t6 the exact form OT con-
struction shown.

What I claim as new and desire to secure
by Leiters Patent is:

1. A resonator comprising ‘a tube, and
means arranged to close one end of said
tube, said rescnator having an opening near
its closed end, in-combination with g vibra-
tory head extending across said opening,
and means for supporting said head in po-
sition. ' :

2. A resonator comprising a tube and g
longitudinally movable member arranged to
close one end of said tube, said resonator
having an opening near its clesed end, in
combination with 3 vibratory head extend-
ing across said opening, and means for sup-
porting said head in position,

3. A resonator comprising s tube and a
conical member positioned in and arranged
i close one end of said tube, said resonator
having an opening near its closed end, in
combination with a vibratory head extend-
i and means for
loosely supporting said head in Dosition.

4, A rescnator comprising a tube, and
means arranged to close one end of said tube,
said resonator having an opening near its
with a vibratory

head extending acrcss said opening, manu-

ally operated means adapted to prevent

a

the vibration of said head, and means for
supporting said head in position.

5. A resonator comprising a tube and
means arranged to close one end of said
tube, said resonator having an opening near
its closed end, in combinaton with a vibra-
tory head extending across said opening,
means extending across said opening adapt-
ed to control the position of said head, and
means for loosely supporting said head in
position. ' :

6. A resonator comprising a tube and 5
longitudinally movable conical member posi-
ticned in and arranged to close one end of
said tube ang a tubular port near said closed
end, in combination with g vibratory flead
extending across
supporting said head in' position.
Tesonator comprising a tube and a
longitudinally movable conical member po-
sitioned in and arranged to close one end
of said tube, and a tubular port near said
closed end, in combination with a vibratory
head extending across said port, means po-
sitioned in'said port adapted to control the
position of said head, manually operated
means adapted to prevent the vibration of
said head, and means for supporting said
head in position.

8. A resonator comprising a tube and a
cenical member positioned in and arranged
t0 close one end of
having an opening near its cloged end, in
combination with g vibratory head extend-
ing across said opening, means extending
across said opening adapted to control the
positicn of said head, and means for sup-

s

‘porting said head in position.

In testimony whereof, T have hereunto
signed my name in the presence of two sub-
scribing witnesses.

HARRY P. TIFFNER.

Witnesses:

Burron W, Hirws,
Braxcue Cuarvers.
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