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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 elec 
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 espe 
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-lupS and to make it possible to adjust 
them expeditiously for optimum effects. 
This invention possesses may other advantages, 

and has 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 i is an elevation of a vibrant bar utiliz 

ing the invention, the bar being shortened in 
Order to reduce the size 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 3-3 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 inade of a 
Striker mechanism 3, including an electromag 
netically operated Striker and a contro SWitch 5. 
The vibrations of the vibrant bar are in 

tended to be electrically amplified by an alpi 
fier System Which ultimately passes energy 
to loud Speaker Which converts electirical in 
pulses into Sound Waves. 
In order that the mechanical vibrations of the 

bar be translated into electrical impulses fed 
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into the amplifier system 6, a capacitance is 
provided Which is caused to vary in accordance 
With the mechanical vibrations. One plate of a 
capacitor for this purpose is formed by the bar 
l, which is inade of conducting material. An 
electrical connection 8 connects the bar to the 
anpifier System 6. 
The other plate of the condenser is formed 

by an arcuate plate 9, which is beveled, as in 
dicated at 0, at its upper and lower edges. This 
plate 9 is connected, as by connection i, to the 
amplifier System. Thus, the conductors 8 and 
may be coupled in any desired manner to the in 
put of the amplifier system 6. 
AS shown most clearly in Figs. 2 and 3, inter 

posed between the bar and the plate 8 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 9 of slightly smaller radius than 
that of the tube , so that the side edges 3 and 
4 form the only places of contact between the 
plate 9 and the dielectric raterial 2. 
The arrangenient is Such that the mechani 

cal vibrations of the bar serve ninutely to 
vibrate the plate 9 with relation to bar , there 
by causing variations or oscillations in the ca 
pacitance of the condensed formed by the bar 
and the plate 9. Thus, variations in capacitance 
correspond to the mechanical vibrations and, ac 
COrdingly, affect the amplifier System 6. 
In order that the plate 3 correspond in a de 

Sired manner to the vibrations, the location of 
the plate 9 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 9 is resiliently urged toward Seated 

position by the aid of a pair of leaf Spring nem 
bers is and S. Each of these leaf Spring ninen 
bers has a rounded end engaging Within a 
Sinailow groove formed in tie arcuate resilient 
contacting or pad neimbers f3. Elese pad men 
bel's 8 may be made of rubber, or the like, and 
age in contact with the exterior Surface of the 
plate S. These rubier nenbers 8 are purposely 
inade guite thick so that, erratic vibrations of 
plate S are reduced. 
The eaf spirings E3 are placed under Stress, by 

the aid of the fastening means , Such aS a SCreW, 
which are threaded radialiy into the bar i and 

5 which pass througin the clearance apertures 2 
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formed in the leaf springS 5. The ends of the 
leaf Springs remote from the free ends are ii 
ficated, as indicated at, 2 in Fig. 4, to contact 
the exterior Surface of the bar 3. By adjusting 
the Screw 3, the force exerted by the corre 
SpOilding leaf Springs 5 and 6 may be varied to 
Correspond to the desired degree of response of the 
Structure. Furthgrimore, each of the leaf springs 
5 and is Inay be bent, as indicated at 22, so that 

the leaf Spring conforms generally to the con 
tour of the tubular bar . The oifurcated ends 
2. thus Serve as a fulcrum about which the co 
reSpoinding leaf Spring 5 or 6 can be moved by 
Operation of the Screws 3. 
The forces transmitted by the leaf spring 5 

to the chine bar through the screw 2} and the 
bifurcated end 2 of the leaf spring 5 are in a 
plane perpendicular to the line of vibration of 
the chine bar . and hence have no restricting 
or dairaping effect, on the bar. Other methods of 
applying preSSuire on the piate 3 generally have 
all or a portion of these forces transmitted to tie 
Chine in a direction parallel to the ine of vibra 
tion of tha chime, and hence have a tendency to 
Oppose the Vibration, causing the chine to distrip 
In OS rapidly. 
Upon the occurrence of mechanical vibrations 

of the tube , a, corresponding in overinent, betweein 
bar and plate 9 is effected. Although this nove 
ment is minute, it is yet sufficient to set up cor 
responding electrical impulses in the input cir 
cuit of the amplifier System 6. 
The inventor claims: 
i. In a pick-up Structure: a vibrant electricai 

Conducting inenber; a cooperating membs forin 
ing a capacitance with the vibrant ninenber; a 
dielectric layer between the members: Said ii 
electric layer being in contact With both said 
menberS: One of Said members having a linited 
area of contact with said dielectric layer; and , 
pair of Spring arms each attached to cle of th: 
neinberS and having a free end overlying the 
other membei fol' urging Said other member to: 
Ward the One member, said arins extending in 
Such a direction that the forces exerted thereby 
leave the resonant characteristics of the bar suito 
Stantially unaffected. 

2. In a pick-up Structure: a vibrant electrically 
Conducting Inenber; a cooperating member form 
ing a capacitance With the vibrant ineriber; a 
dielectl'ic layei' between the hembers; said di 
electric layer being ill, contact with both said 
members, and a pair of spring arms each at 
tached to one of the members and having a fee 
end overlying the other inte;mber for urging Said 
other line:mber toward the one member, said airins 
extending in Such a, direction that the forces ex 
erted thereby leave the resonant chairacteristics 
Of the bar Substantially unaffected. 

3. In a pick-up structure: a vibrant electricaily 
conducting lenber; a cooperating inemher fois 
ing a capacitance with the vibrant mena bei; a. 
dielectric layer between the members; said di 
electric layer being in contact, With both said 
membel'S; a pair of Spring arms for urging the 
membel'S together Said arms extending in a pre 
ripheral direction about Said vibrant Inerniei, 
thereby leaving the 1resonant characteristics of 
the bar Substantially unaffected; and adjustable 
fastening means extending respectively through 
each artin and engaging one of the members. 

4. In a pick-up structure: a vibrant, electrically 
conducting nenber; a cooperating inenber form 
ing a capacitance with the vibrant member; a 
dielectric layer between the members; said ii 
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4 
electric layer being in contact with both said 
InernberS, a pair Of Spiring arms for urging the 
neinbers together Said ariins extending in a pe 
ripheral direction about Said vibrant member, 
thereby leaving the resonant characteristics of the 
bar SubStantialiy unaffected; and adjustable fas 
tening IleanS eXtending respectively through each 
arrin and engaging One of the members; one of 
Said ineinbers having 8, inited area of contact 
With Said dielectric layer. 

5. in a pick-up Silicture: an elongated Vibrant 
electrically conducting member; a cooperating 
member fol'ning a capacitaince Wtih the vibrant 
nenbei, a dialectric layer between the enbers, 
Said dielectric layer being in contact With both 
Said inhei;)b8iS; a pair of Spring arriS; each Spring 
aria having One end in contact with one of the 
nei)&ES aid its other end overlying the otinel 
Inérihei for Urging the neinbei's toward each 
Othel Said & IAS eXtending Substantially perpen 
dicially of t.3 longitidilaai : X is of Said wi 
brant men oar, theireily isaving the resonant chal 
acteristiCS Of the ea. SubStantially is affected; 
and a SCIew for each all'in, paSSiang through an 
aperture in the 3i'in and teadsd into said one 
of the neinberS. 

6. I; a pick-up Structe: a, Vibiant electrically 
conducti(g inenber; a cooperating nember form 
ing a capacitaince With the Vibrant in ember, a 
dielectric layer betWeei, the inerine'S, said di 
electric layer being in contact witi both said 
Ineliber'S; Spring airns having a free end ul'ging 
the enterS togethel Said aims extending in a 
periph&ral direction about said Vibiant member, 
thereby leaving the reSOIlant chaira cteristics of 
the bar Substantially unaffected; and a resilient 
pad between the Said end and one of the nem 
berS. 

7. In a pick-up Structure: a vibraint electrically 
conducting membe'; a cooperating member form 
ing a capacitance Wtih tie Wii}rant neibs; a 
dielectii: iayer between tie members; said di 
electric layer being in contact with both said 
Ineinbei'S; One of Said inenbers having a limited 
area. Of Contact With Said dielectric layer; a 
pair Of Spring airns each attached to one of 
the members and having a free end over 
lying the other ileimber for urging said other 
neiliger toward the one member, said alrias ex 
tending in a peripheral direction about said vi 
brant member, thereby leaving the resonant char 
a cteristics of the bar substantially unaffected; and 
a resilient pad between each of the firea ends and 
Said. One member. 

8. In a pick-up structure: an elongated vibrant, 
bar made froil electricaily conducting material; 
a Cooperating nenbei forming a capacitance with 
the bar; a diclectric layer between the bar and 
the inenbei and in contact. With both of thein, 
the Ileiber having a linited area of contact with 
Said dielectric layer, and a pair of Spiring arials 
eXtending tranSversely to the bar and extending 
Over the Side edges of the inaeinber for urging the 
rin2ibe toward the bar. 

9. in a pick-up Structure: an elongated vibrant 
bai Gladie fron electrically conducting material; 
& COOperating member foliiling a capacitance with 
the air; a dielectric layer betwee; the lar and 
the enber aind in contact with both of them; 
and inieans resiliently urging said car and men 
bei together, the force exerted by Said means be 
ig Substantially perpendicular to the line of Wi 
bration of the ar. 

i0. In a pick-up structure: an elongated wi 
brant bai' inade frcin electiically coinciucting m3 
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terial; a cooperating member forming a capaci 
tance with the bar; a dielectric layer between 
the bar and the member and in contact With 
both of them; a pair of spring arms, each hav 
ing a free end extending over the side edges of 
said member for urging the member toward the 
bar; said arms extending perpendicularly of the 
longitudinal axis of Said bar, thereby leaving the 
resonant characteristics of the bar Substantially 
unaffected; and Securing means for said arms 
adjustably controlling the force urging said men 
be toward the bar. 

LOUISA. MAAS. 
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