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This invention relates to the conversion of
mechanical vibrations into electrical impulses,
and especially by the aid of a capacitance which
is varied in accordance with the vibrations. Such
devices are useful, for example, to translate the
vibrations of a vibrant bar or chime into elsc-
trical impulses that may be readily amplified and
then converted into sound at a place remote from
the vibrant bar or chime.

Pick-ups of this general character are espes-
cially useful for electrical musical instruments of
the percussion type. However, such pick-ups

have been somewhat complex, and required quite .

delicate adjustments.

It is one of the objects of this invention to im-
prove pick-ups of this general character.

It is another object of this invention to simplify
such pick-ups and to make it possible to adjust
them expeditiously for optimum effects.

This invention possesses may other advantages,
and hag other objects which may be made more
clearly apparent from a consideration of a form
in which it may be embodied. This form is
shown in the drawings accompanying and form-
ing part of the present specification. It will now
be described in detail, for the purpose of illus-
trating the general principles of the invention;
but it is to be understood that such detailed de-
scription is not to be taken in a limiting sense,
since the scope of the invention is best defined by
the appended claims.

Referring to the drawings:

Figure 1 is an elevation of a vibrant bar utiliz-
ing the invention, the bar being shortened in
order to reduce the gize of the figure;

Fig. 2 is an enlarged fragmentary view of the
bar, illustrating the invention;

Fig. 3 is an enlarged sectional view, taken along
a plane corresponding to line 3—2 of Fig. 2; and

Fig. 4 is a pictorial view of one of the leaf
springs used in connection with the invention.

In the present instance, a vibrant bar { is
shown which may be in the form of a hollow tube
freely suspended at its upper end, as by the aid
of a flexible cord 2. In order to produce musi-
cal vibrations of the bar {, use is made of a
striker mechanism 3, including an electromag-
netically operated striker 4 and a conftrol switch 5.

The vibrations of the vibrant bar { are in-
tended to be electrically amplified by an amipli-
fier system 6 which ultimately passes energy
to loud speaker T which converts electrical im-
pulses into sound waves.

In order that the mechanical vibrations of the
bar 1 be translated into electrical impulses fed
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into the amplifier system §, a capacitance is:
provided which is caused to vary in accordance
with the mechanieal vibrations. One plate of a
capacitor for this purpose is formed by the bar’
{, which is made of condueting material. An
electrical connection 8 connects the bar | to the
amplifier system 6.

The other plate of the condenser is formed
by an arcuate plate 9, which is beveled, as in~
dicated at 10, at its upper and lowar edges. This
plate 8 is connected, as by connection i, to the
amplifier system. Thus, the conductors 8 and !4
may be coupled in any desired manner to the in-
put cf the amplifier system 6.

As shown most clearly in Figs. 2 and 3, inter-
posed between the bar | and the plate ¢ is a
layer of dielectric material {2. This may be
thin, cellulose material, the thickness of which
is exaggerated in Fig. 3. Furthermore, the arcu-
ate plate 9 is so arranged that it has a limited
area of contact with the dielectric material {2.
This may be accomplished, for example, by mak-
ing the plate & of slightly smaller radius than
that of the tube f, so that the side edges {3 and
14 form the only places of contact between the
rlate 8 and the dielectric material 2.

The arrangement is such that the mechani-
cal vibrations of the bar { ssrve minutely to
vibrate the plate § with relation to bar {, there-
by causing variations or oscillations in the ca-
pacitance of the condensed formed by the bar |
and the plate 8. Thus, variations in capacitance
correspond to the mechanical vibrations and, ac-
cordingly, affect the amplifier system 6. -

In order that the plate 8 correspond in a de-
sired manner to the vibrations, the location of
the plate § along the length of the bar { is
chosen so as to be properly affected by the com-
plex vibrations set up in the bar { by the striker
mechanism 3.

The plate § is resiliently urged toward seated
position by the aid of a pair of leaf spring mem-
bers §5 and {86, Each of these leaf spring mem-
bers has a rounded end {7 engaging within a
shallow groove formed in the arcuate resilient
contacting or pad members (8. These pad mem-
bers 18 may be made of rubber, or the like, and
are in contact with the exterior surface of the
plate §.  These rubher members {8 are purposely
made guite thick so that erratic vibrations of
plate § are reduced.,

The leaf springs i5 are placed under stress, by
the aid of the fastening means 18, such as & screw,
which are threaded radially into the bar i and
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formed in the leaf springs 15. The ends of the
leaf springs remote from the free ends 17 are bi-

furcated, as indicated at 21 in Fig. 4, to contact
the exterior surface of the bar {. By adjusting
the screw {9, the force exerted by the corre-
sponding leaf springs (8 and {5 may be varied to
correspond to the desired degree of response of the
structure. Turthsrmore, each of the leaf springs
15 and {6 may be bent, as indicated at £, so that
the leaf spring conformis generally to the con-
tour of the tubular bar {. The bifurcated ends
21 thus serve as a fulcrum about which the cor-
responding leaf spring {5 or {6 can be moved by
cperation of the serews 18.

The forces transmitied hy the leaf spring {5
to the chime bar { through the screw 2§ and the
bifurcated end 21 of the leaf spring 15 are in a
plane perpendicular to thz line of vibratnn of
the chime bar . and hence have no restricting
or damping cffect on the bar. Other methods of
applying pressure on the plate 8 generally have
all or g porticn of these forces transmitted 4o the
chime in a directicn parallzl to the line of vibra-
tion of tha chime, and hence have a tendency to
oppose the vibration, causing the chime to doump
mors rapidly.

Upon the occurrence of machanical vibrations

of the tube {, a correspending movement betwesn

bar | and plate 9 is effected. Although this move-
ment is minute, it is yeb sufficient to set up cor-
responding electrical impulses in the input cir-
cuit of the amplifier system 6.

The inventor claims:

1. In a pick-up structure: a vibrant eiectricali
conducting member; a coopsrating meraber form-
ing & capacitance with the vibrant membor; a
dielectric layer bhetween the members; s=ald o
electric layer being in contact with both said
members; one of said members having a limited
area of contact with said dielectric layer; and o
pair of spring arms each attached to ocne of tha
members and having a free end overlying the
other member for urging said other member to-
weard the one member, said arms extending in
such a direction that the forces exerted thereby
leave the resonant characteristice of the bhar sub-~
stantially unaffected.

2. In a pick-up structure: a vibrant electrically
conducting member; & cooperating member form-
ing a capacitance with the vibrant member; a
dielectric layer hetween ths members; said di-
electric layer being in contset with both said
members; and a pair of spring arms each ab-
tached to one of the members and having a free
end overlying the other msmber for urging ssid
other member toward the one member, said aims
extending in such o direction that the forees ex-
erted thereby leave the resonant characteristics
of the bar substantially unaffected.

3. In a pick-~up structure: a vibrant electricaily
conducting member; a cooperating member forin-
ing a capacitance with the vibrant member; a
dielectric layer between the members; said di-
electric layer being in contact with both said
members; a pair of spring arms for urging the
members together salid arms extending in a pe-
ripheral direction about said vibrant member,
thereby leaving the resonant characteristics of
the bar substantially unaifected; and adjustable
fastening means extending respectively through
each arm and engaging onc of the members,

4. In a pick-up structure: a vibrant electrically
conducting meniber; a cooperating member form-
ing a capacitance with the vibrant member; a
dielectric layer between the members; said di-
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electric layer being in contact with both said
members; a pair of spring arms for urging the
members together said arms extending in a pe-
ripheral direction abhout said vibrant member,
thereby leaving the resonant characteristies of the
bar substantially unaffected; and adjustable fas-
tening means extending respectively through each
arm and engaging one of the members; one of
said members having s limited area of contact
with said dielectric layar.

5. In a pick-up structure: an elongated vibrant
electrically conducting member; a cooperating
member forming a capacitance wtilh the vibrant
member; a diclectric layer between the members;
said dielectric layer being in contact with both
said meinbers; a padir of spring arms; each spring
arm having one end in contact with one of the
members and its other end overlying tihe other
member for urging the members toward each
other said arims extending substantially perpen-
dicularly of the longitudinal axis of said vi-
brant member, therceby leaving the resonant char-
acicristics of thz bar substantiaily unafiected;
and a screw for each arm, passing through an
aperture in the arm and threadsd into said one
of the members.

6. In a pick-up structure: a vibrant electrically
conducting member; a cooperating member form-
ing a capacitance with the vibrant member; a
dielectric layer between the members; said di-
electric layer being in contact with both said
members; spring arms having a iree end urging
the members together said arms exiending in a
peripheral direction aboutb said vibrant member,
thereby leaving the rescnant characteristics of
the bar substantially unaffected; and a resilient
pad bhetween the said end and one of the mem-
bers.

7. In a pick-up structure: a vibrant electrically
conducting member; a cooperating membsr form-
ing a capacitance wtih the vikbrant member; a
dielectric iayer bstween the members; said di-
electric layer being in contact with both said
members; onz of said members having a limited
area of contact with sald dislectric layer; a
pair of spring arms each attached to one of
the members and having a free end over-
lying the other member for urging said other
mexmber toward the one member, said arms ¢x-
tending in a peripheral dirvection about said vi-
brant meraber, thereby leaving the reschant char-
acteristics of the bar substantially unafiected; and
a resilient pad between each of the fres ends and
said one member.

8. In a pick~up structure: an elongated vibrant
bar made from electrically conducting material;
a cooperating member forming a capacitance with
the bar; a diclectric layer between the bar and
the member and in contact with both of them;
the member having a limited area of contact with
sald dielsctric layer; and a pair of spring arms
extending transversely to the bar and extending
over the side edges of the member for urgiug the
meamber toward the bar.

9. In a pick-up structure: an elongated vibran$
bar made from electricaliy conducting material;
a cooperating member forming a capacitance with
the bar; a dielectric layer betwesn ths bar and
the member and in contact with hoth of them;
and means resiliently urging said bar and mem-
ber together, the force exerted by said means be-
ing substantially perpendicular to the line of vi-
bration of the har.

10. In a pick-up structure: an elongated vi-
brant bar made from electrically conducting ms-~
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terial; a cooperating member forming a capaci- REFERENCES CITED

tance with the bar; a dieleciric layer between The £ in .
the bar and the member and in contact with file 1:;; tglilsoz;tinléiferences are of record in the

both of them; a pair of spring arms, each hav-

ing a free end extending over the side edges of g UNITED STATES PATENTS

said member for urging the member toward the Number Name Date
bar; said arms extending perpendicularly of the 2,284,911 MBS el June 2, 1942
longitudinal axis of said bar, thereby leaving the 2,362,797 Bokovay e _ Nov. 14, 1944
resonant characteristics of the bar substantially 2,413,062 Miessner - __ Dec. 24, 1946

unaffected; and securing means for said arms ig
adjustably controlling the force urging said mem-
ber toward the bar.

LOUIS A. MAAS.




