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ville;, Pa., a corporation of Pennsylvania
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(CL 84-—404).

14 Claims.

1
This invention relates-to music -instruments
and -particularly: to vibrator -damping -arrange-
‘ments- for- electric. music instruments, the “vi~

" ‘brator-invelved especially being adapted for use
in the production-of true bell-or-¢hime tones and
the-like.-

. Various vibrators-—have been- used in music
instruments- for producing bell or-chime tones.
The-vibrating elements-of said instruments-have
comprised bars or rods; both solid -and -hollow,
as well as innumerable other shapes-of elements.
The -mechanical: vibrations produced - thereby
have been -translated or-picked-up electrically,
-amplified,-and then translated-into sound by-an
electro-acoustic ‘transducer or Joud ‘speaker to

" ‘produce bell: tones. - The location of the electric
pick-ups or collectors; the characteristics of the
-amplifier circuits, and the characteristics of ‘the
electro~acoustic' transducer normaslly: have ‘been
-arranged-so asto modify the vibrations and thus
produce the desired bell tones at the loud speaker
from the- particular vibrator -or- vibrators used.

Prior-instruments have employed bars or rods
arranged in -a -fixed-free manner -wherein -the

- vibrator has-one end thereof fixed -and the other
end free to- vibrate. - Free-free vibrators- also
have been used wherein both “ends of the vi-
brator -are- unrestrained -and therefove- free to
move, ‘the vibrator being suitably -supported: -

Inthe-case of -an-instrument-employed-to re--

produce-bell tones, particular-care -must be-used
in the arrangement of-the-vibrators to obtain
" the desired-characteristic ‘tone; the: correct re~
‘lationship of partials, and the correct relation-

ship of  damping or- dec¢ay  of the partials ‘rela-:

tive to each other. This requires that the vi-
_brators function in such a way as.to permit the
electrical pick-up and electrical circuits and ar-
rangements to finally produce a correct bell tone
at.the loud.speaker. .
One of the objects of.the present invention is
to provide a vibrator or tone generator in an
_-electric music instrument which will produce a
bell tone or other desired. tone having the cor-
rect relationship between the partials and tones
‘therein' during the period. of vibration of a vi-
bratar thereof. ’
“When a fixed weight is placed on a rod or bar
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vibrator. for purposes of altering the partial

structure of a tone produced by the rod, the *

weight will be frequency selective according to
its position. on .the rod.  For this reason, the
use-of a fixed weight on the rod.does not. give
_the desired damping relationship: for. the par-
" tialsin the rod to produce correctly & bell tone.
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Another:-of -the objects-of the invention: is to
provide-a damping arrangement for a -vibrating
rod-which is-only intermittently efiective during
vibration: of“the-rod, and which 'will retain the
desired partial-structure.-

The invention eontemplates a -damping means
placed on a rod -or-vibratorin -such a -manner
that the damping means will be activated upon
energization -of the rod and will not substan-
tially affect the partial structure relationship
during vibration of the rod.

‘The-energy at the end of a rod will be made
up-of the total energy of 4ll of ‘theé: partials in
the rod, especially in a rod-having a free end.

- ThHe damping can be ‘accomplished: by the use

of-a damping device which is effective- intermit-
‘tently duting -the vibration period- of :the -rod,
the damping-device being activated or rendered
intermittently -effective upon energization -of :the

-vibrating bar-arrangement.

In-one aspect of the invention, reference heing
made -especiallyto a fixed-free rod arrangement,
‘a receptacle’ or holding means -can be fastened
to the free-end -of the rod and a bsall er other
shaped -solid -element: placed therein, said ‘ball’
normally resting -on top of the rod. When the
rod-is set-into -vibration, ‘the ball will bounce
or move relative to the top -of the rod and-away
from-contact ‘with ‘the top thereof and thus -will
intermittently serve to damp-4ll -of the vibra-
tions.  The: damping device thus ‘will ‘not sub-
stantially -aflect the  partial- structure so that
the electrical vibrations produced in the ampli-
fier-circuit will ‘have the proper relationship be-
tween thevarious partials -from -thé time the
rod- is‘struck until the rod comes -to rest. This

is not true of a weight permanently fasteneq at

some-point-dlong the rod because such a weight
will ‘only affect one or'some of the partials and
will affect-these during the entire vibration and
not - intermittently:

In another aspect of the invention, a finely
divided solid ‘material-can be placed in the re-
ceptacle .or holder located on the end of the
rod. ' 'The finely divided-material will' be efféc-
tive intermittently to absorb energy from-all of
the partials. Also, some type of 1oosely mounted
element can be placed on the end of the rod.
In the case of a loosely mounted element, such
as.a wire or collar; the wire or collar will jump
free from-the rod intermitteritly as the rod is
vibrated, and thus serve to intermittently damp
the various partials. A plurality of spheres may
be used at the end of the rod .instead of one
sphere. Also, a piece of plastic or other energy
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absorbing solid material may be loosely threaded
through an aperture adjacent the end of the
rod so as to intermitiently contact the rod upon
vibration thereof. The rod may be in the hori-
zontal position as well as vertical, the damping
arrangement being suitably positioned on the
rod or vibrator. The aforementioned divided
material, ‘wire, collar, sphere, or plastic are to
be considered solid materials.

The rod and damping device of the present in-
vention can be used for various purposes such
as for example, the vibrators in the musical in-
strument described in the copending application,
Serial No. 60,470, filed November 17, 1948, now

Patent No. 2,606,474, issued August 12, 1952, or

for the type described in copending application,
Serial Wo. 641,243, filed January 15, 1946, now
Patent No. 2,463,543, issued March 8, 1949. In
each of the aforementioned instruments, a plu-

rality of vibrating rods of the fixed-free variety ¢

are mounted on gz block or a plurality of blocks,
the rods being selected to give the various de-
sired notes of a carillon. Selectively operated
strikers are located adjacent said rods so that the

various notes of the bell instrument can be sound- 2

ed. Electric pick-ups or collectors are arranged
adjacent the rods and connected to amplifiers
for energizing a loud speaker. The amplifiers and
loud speaker are selected and arranged to modify

or eliminate the partials as desired to produce a :

good bell tone,

In one of the instruments described, a pair of
vibrators is used for each note, said vibrators be-
ing tuned g predetermined musical interval apart.

In one of said rods, the pick-up is located at a :

node of one of the partials used to form the syn-
thesized characteristic tone thereof so that the
characteristic tone of said rod is changed as de-
scribed in said copending application, Serial No.
60,470, filed Wovember 17, 1948. The musical in-
terval of the rods is chosen so that the new
_characteristic tone of one rod will bear the

proper relationship to the partials or the charac- .

- teristic tone of the other rod. The partials of
the two rods then can be chosen so that they
will be those desired in a bell of the Flemish or
harmony type. Damping devices made in ac-

- cordance with the present invention if placed on
such rods will cause the partials to persist the

. correct length of time and relationship in each

rod to produce a good bell tone.
In a rod having free ends, each of the partlals
. will have an anti-node at the free end thereof
. 50 that energy will be absorbed from all of the
partials intermittently. In the case of a vibrator
fixed at both ends, the intermittent damping de-
vice of the invention must be placed very close
to a fixed end so as to only disproportionately
affect a few of the partials. The damping means
-must be located at a point where there are no
nodes of any of the significant partials to be used
in producing the desired tone.
. The invention may be employed on various
types of vibrators and may take various forms
~other than those described herein. These and
. other objects, features and advantages of the
invention will become apparent from the follow-
ing description and drawings.
PFigure 1 is & perspective view of a pair of rods
with the invention in use thereon.
Figure 2 is an enlarged fragmentary view of the
top of one of the rods of Figure 1 in section show-
. ing one form of the invention.
Figure 3 is similar to Figure 2 except that it
. shows a modification of the invention.
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Figure 4 is similar to Figure 2 with the excep-
tion that it shows still another modification.

Figure 5 is similar to Figure 2 except that it
shows a further modification.

Pigure 6 is a schematic showing of the inven-
tion and a wiring diagram therefor.

Figure 7 is a fragmentary view of one form of
the invention showing a stabihzer arrangement
added thereto.

Figure 8 is a fragmentary view of another form
of the invention.

Figure 9 is a fragmentary view of a modifica-
tion of the form of the invention shown in Fig-
ure 8.

In Flgure 1 will be found a rod assembly such
as described in copending application, Serial No.
60,470, filed November 17, 1948, In this form of
the invention, two rods are mounted on a single

-‘base, the rods being tuned a predetermined musi-

cal interval apart. When only one rod is used
per note, all of the rods may be mounted on a
single base. Base 20 may be mounted on re-
silient supports 21, 21 carried on a bed plate 22.
Rods 23, 24 are solidly fixed in grooves 25 of base
or rod support 20.. The rods preferably are
grooved at 234, 24A near their point of emergence
from the block or rod support 20. When a groove,
or a plurality of grooves of even depths and
widths are placed on a rod, the rod when struck
will produce partials falling into a substantially
even harmonic pattern.

The collector may take various forms such as
seen at 26 and 27 (Fig. 1), said collector plates
being mounted on collector plate bar 28, each col-
lector plate having an electrode 29 closely adja-
cent its rod. When collector plates are used as
seen in Figure 1, the vibrations therefrom are
collected and fed to a preamplifier 30 (Fig. 6),
said preamplifier being connected to amplifier 31|
which in turn is connected to an electro-acoustic
transducer or loud speaker 32. The collector
plates 33 in this form are located at. desired po-
sitions so as to pick up the desired partials from
the rods and to eliminate others. Referring to
Figure 6, strikers 34 can be selectively operated
by a suitable keyboard mechanism 35. In the
case where two rods are employed for produc-
ing a single note, one striker is used to strike both
rods simultaneously.- A rod is seen at 36 and.a
collector plate at 31 for said rod. A second rod
(not seen) also may be on base 38 with a col-
lector plate 39 therefore.

A damping device made - in accordance with
the invention is indicated at 40 on the end .of
each rod 36 of Figure 6 and at 414, 41B in Fig-
ure 1.

As mentioned previously, the damping device
contemplated in the present invention is one
which is of solid material and is intermittently
effective upon the partials of the rod and which
is activated upon energization of the rod. The
term “solid material” includes flexible elements
such as thread.

In the preferred form of the invention, collar
or receptacle 42 (Fig. 2) Is screw-threadedly
mounted on the end of rod 43. It is of course
obvious that the collar may be fastened on the
rod by other means than by threads. A ball 44
is located inside of said collar, said ball normally
resting upon the top of rod 43. The ball 44 pref-
erably has a diameter very close to the external
diameter of the rod, there being, for example, a
clearance of about 0.002 to 0.003 inch between the
ball and the interior wall of the collar or recepta-
cle. If is desirable that the end of the rod be
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substantially at right:angles relative to-the longi-
tudinal-axis of the rod so: as to-obtain-consistent
damping action when the rod is vibrated. :.

‘Algo-a soft-material or paint may be placed on
~the:inside of the coilar 42 or cup-so-that the ball
‘will not. set: the:rod into vibration-due to-ambient
vibrations: The-ball may be made cof any suit-
-able material -such as brass, stainless .steel, .or
-other material having the -desired resilient and
hardness properties.-

‘When the rod is at rest, the ball will be in-place
-on-top-of .rod 43. : Upon vibration of the rod,:the
ball will: jump upwardly and return into-contact
‘with the-end of the rod intermittently so-that the
rod -will be: vibrating free of the ball at intervals
.and-thus-the ball' will not be damping the vibra-
tions: continuously -as is the ease with: a weight
solidly mounted on & vibrator. The-energy from
<all of -the partials in the rodis thus absorbed in
spulses-as compared to:a weight which is perma-
mnently located on:the rod.

Merely by way of example; in a rod -which. is
1.7 -ozs:in weight; and tuned to middle :C, the
~undamped period will 'be about 15 seconds as
.compared:to a damped: period of about 5 seconds
‘when -2 “steel ‘balls of .about %'’ diameter are
used. . .

In another form of the invention, the ball may
‘be replaced by a finely divided material 45 (Fig.
3):located-in the collar or cup 48, said bushing or
cup-being: firmly fastened. to the end of rod 41.
It -is -apparent that .as the -rod is vibrated, the
-sand-or-other-finely divided material will ehange
-position-relative to the end of the rod so that-the
‘mass of material will vary and will be effective
to:damp: the vibrations intermittently, similar to
the-use of the-ball. .

In still another form of the invention, the
“holder-or collar 48 (Fig. 4) located-on rod 5§ may
‘have:ia wire. or-rod 49 of -suitable weight -con-
‘nected-over the-end thereef,; said wire being held
‘in:place -in.some suitable manner. - The wire 43
is free- to -vibrate upwardly and clear of the
collar-48 ‘as the red is struck-and thus: the mass
.of the 'wire 49 -will :serve intermittently to damp
+the-vibrations in-therod. )

In still ‘another form -of -the invention, a collar
51 (Fig. 5), which may be split, may be placed in
the groove 52 cut in the end of rod 8§3. It is

apparent in this form that as the rod is vi- !

brated, the collar-will intermittently jump clear
from. contact with the rod and thus.intermit-
tently damp the vibrations in the rod in.a man-
ner similar to the previously described arrange-
ment.

In Figure 7 will be seen the use of the inven~
4ion of the form shown in detail in Figure 2 in
.conjunction with another arrangement. for modi-
fying the vibrations. The stabilizer illustrated
will serve 1o laterally restrict free motion of. the
rod and thus tend to restrict the fundamental
.or lowest. tone of the rod. .This is desirablein a
“hell instrument wherein the lowest partial tenes
employed in the electrical system are higher than
the fundamental tone or lowest partial existent
in.therod.

Rod 54 having grooves &5 may be suitably
rigidly mounted in base 53.. A collector plate
support ‘bar 57 also is firmly held in base 56 so
as to vibrate therewith. Collector plate 58 is
mounted along rod 54 so that the partial tone
or tones desired can be removed. A stabilizer
59 having spring fingers 69 is mounted on collec~
tor plate bar 51. The springs are located at the
correct place along rod 54 so as not to alter or
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-interfere with-any of ’che desired partials in the

rod; . The stabilizers can be placed at any-desired

point; along the rods-such' as near the cenfers

thereof.

A striker  mechanism 81 can be carried on a
resiliently -supported channel 62. In ‘the form
shown in Figure 7, two rods for each tone-can be
carried on a single base, or there may be'a single
rod for each -tone as desired. Preferably, the
‘base 56 is resiliently mounted (not:shown) and
the weight of the base properly related to.the
otherelements of the vibrating system.

Suitable weights 65 (Figs. 1, 7) may be placed
along the rod or rods as desired so as to control
thepartials in the rods as necessary.

In Figure 8 is seen another form of intermit-

tently acting damping device wherein rod .66:-can

have an aperture 671 therein loosely holding .one
leg of the damping element or loop 68. 'The
damping element 68 may be made of wire, plastic,

‘thread, or other suitable material for intermit-

tently ‘absorhing the energy of the partials. The
€lement 68 may be round or flat, or any suitable
cross sectional shape. Figure 9 is similar to
Figure.-8, rod 69 having an aperture 19 ‘loosely
holding loop T1. Loop Ti can have a cross:sec~
tion similar to element 68 of Figure 8 and be of
similar material.

The forms shown in Pigure 8 and.9 are espe-
cially suitable for rods mounted in a horizental
position. The other types of damping  devices
also-can be used on horizontal rods by suitably
meunted - said devices on the ends of ‘the rods.

In accordance with. the present invention, the

partial tones in a vibrator or vibrators, useful in

an electric instrument  producing 'bell tones,.can
be damped .so ‘that the proper relationship be-
tween the various partial tones will be present
throughout the time of vibration of each vibrator

‘in producing the bell tone, the damping means

affecting -all of the desired partials in substan-
tially the same manner so as to retain the par-
tial structure produced.

Various modifications may be made. in the de-
tails of construction described herein, and the
invention can be applied to various types of vi-
brators and musical instruments  without -de-

parting from the spirit -of the invention except
-ag.defined in the appended.claims.

What:is elaimed: -

1. In a vibrator damping device adapted for
use in an electric music instrument-or -the like,
a vibrator element, a solid intermittently acting

inertia. damping means ‘loosely mounted:on-and

operatively connected with said vibrator, ~and
means normally loosely holding said damping

‘means -on- said vibrator when said vibrator is at
rest, said damping means being activated by vi-
‘bration of the vibrator to move-into and out of

damping velationship therewith and thus inter-
mittently damp the partial tones generated in
said vibrator.

2. Tn -a vibrator damping device -adapted for

use in an electric music instrument or the-like,

a vibrator element, g solig intermittently acting
inertia damping device loosely mounted on. and
operatively connected with said vibrator adjacent

one end therecf, and means normally loosély

holding said device on said vibrator when said
vibrator is at rest, sald damping device being
activated by vibration of the vibrator to move
into and out of damping relationship therewith
and thus intermittently damp the partial tones
generated in said vibrator.
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3. In an electric music instrument vibrator
damping device, an elongated rod, a solid inter-
‘mittently acting inertia damping device loosely
mounted on said vibrator, and means normally
‘Joosely holding said device on said rod when said
rod is at rest, said device being movable inter-
mittently out of damping position relative to
said rod upon energization of said rod.

4. In an electric music instrument vibrator
damping device, an elongated rog fixed at one
end and free at the other, a solid intermittently
acting inertia damping device loosely operatively
connected to said rod, and means normally
loosely holding said device on said rod when said
rod is at rest, said device being movable relative
thereto intermittently out of damping condition
relative thereto, so that the partials in said rod
have energy absorbed by said damping device in
pulses.

5. In an electric music instrument vibrator
damping - device, an elongated rod fixed at one
-end and free at the other, a solid intermittently
acting inertia damping device loosely operatively
connected to said rod adjacent one end thereof,
and means normally loosely holding said device
on said rod when said rod is af rest, said device
being movable relative thereto intermittently out
of damping condition relative thereto, so that
the partials in said rod have energy absorbed by
said damping device in pulses.

6. In an electric music instrument vibrator
‘damping device, an elongated fixed-free rod vi-
brator, a solid inertia element, and restraining
means loosely connecting said inertia element to
said rod, said means normally lcosely holding said
element on said vibrator when said vibrator is at
rest, said inertia member being intermittently
contactable with portions of said restraining
means as the rod is vibrated so as to intermit-
tently damp the partial tones generated in said
rod, and substantially retain the partial structure
thereof.

7. In an electric music instrument vibrator
damping device, an elongated rod, a restraining

means mounted on said rod, a solid inertia means °

loosely mounted on and carried by said restrain-
ing means, and means normally loosely holding
said inertia means on said rod when said rod is
at rest, said inertia means intermittently con-
tacting said restraining means upon vibration of
said rod so as to intermittently damp the partial
tones generated in said rod.

8. In an electric music instrument vibrator
damping device, an elongated rod, a receptacle
mounted on one end of said rod, and a solid ball
inertia member held thereby against the end of
said rod when the rod is at rest, and intermit-
tently movable away from damping contact with
said rod upon energization of said rod so as to
intermittently damp partial tones generated by
said rod. -

9. In an electric music instrument vibrator
damping device, an elongated rod, a receptacle
mounted on one end of said rod, and a mass of
finely divided solid material loosely held in said
receptacle in damping relationship relative to
said rod when the rod is at rest, the relative

position of the mass of said finely divided mate-’

rial at the end of said rod being intermittently
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variable upon energization of said rod, so as to
intermittently damp the partial tones generated
by said rod.

10, In an electric music instrument vibrator
damping device, an elongated rod, a holder
means mounted on said rod, and a solid inertia
rod loosely mounted on said holder means and
movable relative thereto in and out of damping
contact intermittently in relation to said rqd
when said rod is vibrated, so as to intermittently
damp the partial tones generated in said rod.

11. In an electric music instrument vibrator
damping device, an elongated rod having a
groove therein, and a solid collar loosely mounted
in said groove and intermittently movable in and
out of damping contact with said rod upon ener-
gization thereof so as to retain the partial struc-
ture of said rod as it is vibrated.

12. In an electric music instrument vibrator
damping device, an elongated rod having an
aperture therein adjacent one end thereof, and a
solid energy ahsorbing loop member loosely
mounted in said aperture for intermittently ab-
sorbing energy upon vibration of said rod, said
energy absorbing loop being activated by vibra-
tion of the rod to move into and out of damping
relationship therewith and thus intermittently
damp tones generated in said rod.

13. In a vibrator damping device adapted for
use in an electric music instrument and the like,
a vibrator element, said vibrator element having
an aperture therein, and a solid intermittently
acting elongated inertia damping element loosely
threaded in said aperture, said element being
activated by vibration of the vibrator to move
into and out of damping relationship therewith
and thus intermittently damp tones generated in
said vibrator. N

14. In an electric music instrument vibrator
damping deviee, an elongated rod, a solid inertia
rod loosely mounted and held on said rod, and
means normally loosely holding said inertia rod
on said elongated rod when said elongated rod is
at rest, said inertia rod being movable relative
thereto in and out of damping contact intermit-
tently in relation to said rod when said rod is
vibrated, so as to intermittently damp the partial
tones generated on said rod.

JACOB T, KUNZ.

REFERENCES CITED

The following references are of record in thé
file of this patent:

UNITED STATES PATENTS

Name Date
Treat Oct. 6, 1896
Harrington ——___._. Aug. 21, 1900
Deegan June 16, 1914
May 25, 1915
June 11, 1918
Feb. 4, 1941
Jan. 13, 1942
June 27, 1944
Dec. 24, 1946
Nov. 8, 1949
Aug. 15, 1950

July 3, 1951

Number
568,815
656,603

1,100,671
1,140,932
1,269,511
2,230,836
2,269,576
2,352,438
2,413,062
2,487,206
2,519,306
2,659,334

Brewer
Hruby . ___
Miessner —.._...___
Zimmerman
Zimmerman
Alexander




