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The present invention relates to a vibration 
transducer assembly, and more specifically to one: 
which is active over a substantial and elongated 
area. . ;? . ?? : : · 

By “transducer” is meant an apparatus which 
is capable of transforming vibrations of one type 
of energy such as electrical energy into, corre 
sponding sound vibrations, in the manner of a 
conventional loud speaker, or stransforming re 
ceived sound vibrations into corresponding vibra." 
tions of some other type of energy Such as elect 
trical energy in the Iihanner of a conventional 
microphone. 

Loudspeakers and microphones in common use 
act as sound generators or sound receivers only 
over a limited area. Thus, a conventional loud 
speaker is i provided with a diaphragm of rela : 
tively small area, the diaphragm being vibrated 
to generate sound vibrations. The sound is then to 
transmitted through a more... or less complex. 
acoustical path to an enlarged outlet from which 
the sound emerges into the room. Similarly; the 
diaphragm or other sound-moved element of the 
microphone is of relatively. Small area, and an 
acoustical path defined by a horn or the like may r? 
or may not be used in conjunction therewith. The 
microphone and loudspeaker therefore act. Sub 
stantially as point, sources of Sound generation or 
Sound reception. 

ín - many applications this is a desirable cha 
acteristic, particularly when intelligence in the . 

owever, there are form of sound is involved. However, many applications in which-the-point Source 
characteristic of these conventional transducers 

35 
may be mounted. 

is not advantageous. For example, in the copend 
ing application, Ser. No. 776,368 of Samuel M. 
Bagno, filed September 26, 1947, entitled “Method 
and Apparatus for. Detecting. Motion. In a -Con 
fined Space' and assigned to the assignee of the 
present invention, there is disclosed a motion 
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2. 
accomplished only very inefficiently since there. 
is a considerable loss of energy involved in each, 
reflection, the degree of loss being dependent to . 
a large extent upon the character of the surface 
from which reflection takes place. . . . . . . . . . . 

It would obviously be advantageous, in such a 
system, that is to say, the reception of the trans 
mitted vibrations Would beaccomplishedina con 
siderably more efficient manner, if the vibrations 
could be generated in the room by an element of , 
considerable or elongated area. In particular, it 
would be exceedingly advantageous if vibrations 
could be generated in the room over the entire 
width thereof, and if reception could be similarly:- 
achieved. With such a method of generation and 
reception, the over-all efficiency of ther-motion 
detecting. System would be greatly increased. 

It is a prime object-of-the-present, inventio: 
to provide a vibration transducer assembly which 
acts as a vibration receiver, or sender over-alcon 
siderable or elongated area. 

It is another' object of the present invention to 
devise such a transducer assembly, which may be: 

30 

detecting system which depends for itS eficientº. 
operation upon the transmission of vibrations, 
preferably of supersonic frequency, through the 
air in a closed space. In order that motion may 
be detected any place in the room, it is necessary. 
that the generated vibrations fill the room. with 
as point vibration Source: Such as a. conventional 
loudspeaker and a point receiving source such as 
a conventional microphone, the room can be filled 
with vibrations which ultimately reach the micro 
phone, there to be detected, only through multiple 
random reflection of the generated vibrations 
from the various contents of the room. 

vibrations will reach the microphone, this is 

While 
ultimately all or substantially all of the generated s 

is 
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extended from-wall to wall of an enclosure and 
operate as a transducer- over substantially its 
entire length. . : . . . . . . . . . . ... . 
A further object of the present invention is to 

devise such a transducer assembly, in which the: 
vibration receiving or sending element also serves. 
as the support for the transducer-itself... 
Yet another object of the present inventionis, 

to deviser a transducers assembly in , which the 
vibration receiving or sending elementiis; in the 
form of an elongated strip which may be sup 
ported at its ends and on which a transducer. 

An additional object of the present invention 
is to devise such a transducer assembly; the vari 
ous elements of which may be inexpensively and 
easily fabricated and assembled. . . . . . . . . . . . . 
A still further object of the present invention. 

is to devise. Such a transducer assembly particu 
larly adapted for use with a magnetostriction type 
transducer, said transducer being housed and 
connected to the vibration receiving or sending 
element in a particularly convenient manner." 
To the accomplishment of the foregoing objects, 

and Such other objects as may hereinafter appear, 
the present invention relates to a vibration trans 
ducer assembly as defined in the appended claims: 
and as described in this specification, taken 
together with the: accompanying: drawings; in 
Which: : - . . . . . . . . . : . . . 

Fig. 1 is a side: view of one embodiment of their 
transducer assembly involving the employment; 
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of a magnetostriction transducer acting as a loud 
Speaker; 

Fig. 2 is a top view thereof; 
Fig. 3 is a top view of the blank for the mag 

netostriction transducer housing illustrating its 
manner of formation; and 

Fig. 4 is a view, similar to Fig. 1 but showing 
the transducer assembly when employed as a 
microphone. 
The invention in its broadest form comprises 

the employment of an elongated element gener 
ally designated A and one or more transducers 
generally designated B associated therewith. 

10 

4 ? 

formed by the microphones 0 into electrical 
vibrations, the effective vibration receiving area 
of each microphone 0 will become that of the 
ribbon 2. The employment of relatively complex 
and expensive acoustical paths such as conical 
horns is rendered unnecessary, and any vibration 
inpinging upon the ribbon 2. at any point along 
its length will be transformed by the micro 
phone 0 into corresponding electrical vibrations 
even though the point at which the vibration im 
pinges upon the ribbon 2 is materially displaced 
from the location of the microphone. The rib 
bon 2 therefore acts as a vibration receiver over 

The elongated element A, which may take the 
form of a metallic strip or ribbon 2, is supported 
at each of its ends 4, for example, by being 
fastened in any suitable manner to the opposite 
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walls 6 of a room. The element A must have 
, the characteristic when thus Supported at its 
ends 4 of being capable of vibration in a trans 
verse direction, that is to say, in a direction per 
pendicular to its length. In its preferred form, 
the element A must also have sufficient struc 
tural strength so as to be capable of supporting 
the transducer Bassociated with it. 
As here specifically disclosed, the element A 

comprises a flat thin ribbon of some suitable 
metal such as aluminum, but a wire or strip 
of any sort might also be employed. Similarly, 
other metals, such as steel, and Suitable plastics 
might also be employed for the elongated ele 
ment A within the scope of the invention. 
The transducer B, which may take the form 

either of a vibration generator 8 or a vibration 
receiver or microphone 0, is so connected to the : 
elongated element A as to either impart to that 
element desired vibrations or convert the vibra 
tions of the element into corresponding elec trical vibrations. 
In Fig. 1, the loud speaker type of transducer 

is illustrated, the vibration generator 8 being 
connected to the ribbon 2 so as to cause that 
ribbon to vibrate in the direction of the arrow 2, 
this vibration causing the strip 2 to deviate from 
its relatively straight line position and assume 
a constantly changing wave like shape illus 
trated in an exaggerated manner-by the broken 
lines i4, the strip 2 thus vibrating in a direction 
perpendicular to its length. By reason of this 
vibration, which extends over substantially the 
entire length of the strip 2 between its supported 
ends 4, the strip acts as a vibration sender over 
substantially its entire length. The effect is as 
if a loud speaker having a diaphragm the length 
of the room itself were employed. It will be 
apparent that with sound generation and send 
ing occurring over the entire width of the room, 
each minute element of the ribbon 2 acting as 
an individual loudspeaker so that the effect is 
as if an infinite number of loudspeakers were 
positioned across the length of the room, the 
room is filled with vibrations much more readily 
and without the necessity of as many energy 
dissipating" reflections, than if a single conven 

...tional loud speaker were employed. - 
Fig. 4 illustrates the employment of the ele 

ment A as a microphone. Vibrations present in 
the air and impinging upon the ribbon 2 at any 
point along its length will cause that ribbon to 
vibrate in the direction of the arrow 6 and 
thus assume a constantly changing Wave shape 
indicated in exaggerated manner by the broken 
line 18. If microphones 10 of otherwise con 
ventional nature be connected to the ribbon 2, 
so that the vibrations of the ribbon 2 are trans 

substantially its entire length and is conse 
quently the equivalent in effect of an infinite 
number of conventional microphones positioned 
side by side across the length of the room. 

Since the ends 4 of the ribbon 2 are firmly 
fixed, they cannot vibrate. However, at points 
slightly spaced inwardly from the endis 4, the 
vibration will generally be of a maximum ampli 
tude irrespective, within limits, of the wave 
length of the received vibrations. It has there 
fore been found to be exceedingly advantageous 
to position the microphones 10 on the ribbon 2 . 
adjacent the supported end 4 thereof as illus 
trated in Fig. 3. This has the further advantage. 
of permitting freer vibration of the ribbon 2, thus 
increasing its efficiency as a transducer. In 
order to obtain maximum effect from the rib 
born 2 while at the same time restricting its free 
vibration only to a minor extent, two micro 
phones 0 are employed, each positioned ad 
jacent one of the supported ends 4, 
We have illustrated a vibration generating as 

sembly in Figs. 1 and 2 as embodying a mag-- 
netostriction type vibration generator which in 
cludes a magnetostriction rod 20 the ends of 
which are operatively connected to the ribbon 2 

40 so as to cause the same to vibrate in the di 
rection of the arrow f2 in accordance with the 
variations in electrical energy passing through 
the coils 22 associated with the rod 20. As is 
well known, when the rod 20 is formed of nickel 
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or other magnetostrictive material, variations in 
the magnetic field to which it is subjected will 
give rise to variations in the length of the rod 20 
and if the rod 20 be capable of resonating at or 
near the frequency of variation of the electric 
current in the coils 22, which control the mag 
netic field, substantial changes in the length of . 
the rod 20 will result. . . . . . 
As here illustrated, the rod 20 is supported 

at its center by post 24 and passes through spools: 
26 on which the coils, 22 are wound, a housing 
28 substantially enclosing the coils 22, the sup 
porting post 24, the spools 26 and rod 20. How. 
ever, the ends of the rod 20 project out from the 
housing 28 so as to be connectable to the strip 2. 

60 
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Fig. 3 discloses a method of constructing a 
housing 28 so as to form it in an inexpensive 
manner from a single sheet of material and at 
the same time to facilitate the connection of the 
ends of the magnetostriction rod 20 to ribbon 2 
So that the assembly may function as described. 
A sheet of material or the like having the out 
lines indicated by the broken lines. 30 is cut or 
punched to the form illustrated by the solid lines 
of Fig. 3. The sides 32 are bent up along the 
lines 34 and the ends 36 are then bent inwardly 
along the lines. 38 so that each pair of ends 36 
Overlap one another to define: the ends of the 
housing 28. The coils 22, previously wound upon. 
the Spools 26, are then inserted into the hous 
ing from the top, a portion of the spools 26 pro 
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jecting-out.through the apertures 40; in the ends 
36*a:S:shownin Figs:1' and2. Theºmagnetostric 
tion rod.20 is then slid through the spools 26. 
and fastened to its supporting rod-24 which may 
be attached to the bottom of the housing in any 5. 
desired manner: Integral with the bottom of 
the housing are lips 42, each provided with holes: 
44through which any desired type of fastener 
suchi as: rivets: 46. may be: passed for "fastening". 
the-housing 28 to the ribbon 2. Extensions 48 of 
the lips 42 are bent upward along line-50 at right 
angles to & the-lips: 42 land the ends" of themag 
netostriction rod 20 are fastened thereto by any 
appropriate" means. A cover may be provided 

O 

for ther housing 28 if desired. 
It will be apparent by the above construction: 

that "as the magnetostriction rod 20 contracts, 
it will pull the upward extensions 48 of the hous 
ing lips: 42 toward one' another, thus tending to 
lift the lips-42, and consequently the portion of 
the ribbon 2 to which the lips are "fastened by 
means of rivets 46: As the rod 20 expands, no 
tion in the opposite direction, takes place: The 
portions of the strip 2 to which the lips: 42 are 
fastened are therefore moved up and down by 25 
variations in the length of the rod 20 and this 
notion in the direction of the arrow 2 will be 
transmitted along the length of the ribbon 2, 
causing that ribbon to vibrate in wave like form 
and thus act as a vibration sender over substan- 30 
tially its entire length. 
The microphones: O may be of any conven 

tional type but it is preferred, when superSonic 
frequencies are involved, that the microphone be 
of the crystal, type: Vibrations of the ribbon 2, 
induced by Sound vibrations in...the air which 
the ribbon, 2 picks up, will affect the microphone 
fo so as to transform the sound vibrations into 
corresponding electrical vibrations. 

It will be apparent that the dimensions of the 
elongated element. A may be varied over wide 
limits. If that element take the form of a rib 
bon, which is shown only in end view in Figs. 
1 and 3, the thickness of that ribbon will be the 
primary critical dimension; since if the ribbon is 
too-thick its tendency to vibrate in the direction 
of the arrows " 2 or - 6 will be materially di 
minished. Consequently, its efficiency as a vi 
bration receiver or sender will be correspondingly 
destroyed. The width of the ribbon is not the 
critical factor, except insofar as a ribbon of ex 
cessive width might not vibrate in a uniform 
manner, and the length of the ribbon.may be 
made as long as desired consistent with main 
taining sufficient tension on the ribbon to permit 
it to vibrate...and at the same time to support 
the transducer B. The transducer B must be 
connected to the elongated element A so. as to 
permit that element at least one. degree of free 
dom of vibration in a direction perpendicular to 
its length. It is therefore desirable, when the 
element Atakes the form of a ribbon 2, that the 
magnetostriction transducer 8 be mounted upon 
the flat portion of the ribbon, since Such a 
mounting permits the simple connection illus 
trated between the ends of the magnetostriction 
rod 20 and the ribbon 2 for vibration of the 
latter. - 

The transducer assembly of the present inven 
tion has the prime advantage that it receives or 
sends vibrations over a substantial area, and in 
particular over an elongated area, even if con 
ventional vibration generators or microphones 
are employed, which vibration generators or mi 
crophones normally have a point-source char 
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acteristic: or at the very: most a highly localized. 
sources characteristic. The effect of combining: 
a conventional vibration generator 3 or micro 
phone with': the :elegonated elementi.A. of the: 
present'inventionistò formai vibration trans 
ducer assembly which is the equivalent of an in 
finite number of conventional transducers placed; 
side by-side along the length of the elongated. 
element A... This assembly therefore: constitutes: 
an extremely efficient and inexpensive means for: 
transmitting or receiving sound over a wide area: 
and in-particular for "filling'an enclosed space; 
With vibrations. This... transducer. assembly: iss, 
simple of construction, being composed to a larger: 
degree of conventional elements and the:nons; 
conventional elements of which make...for sim 
plicity and inexpensivenessofmanufacture. By: 
noti; only i operatively 3 connecting the ":transduceri; 
Band the elongated element. A but by supporting: 
the former on the latter, a unitary: structure;is: 
achievedi which attains: all of the above advants: 
tages. : - - - 

It will be appreciated that many variations: 
may be made in the details of the constructio 
of the transducer assembly without departing 
from the spirit of the invention as defined in the: 
appended claims." , 
We;claim: - " ' : , ; - 

1. A vibration generator.assembly, comprising: 
a thin, narrow elongated strip supported at:bothi. 
ends' and capable of vibration in a direction pers. 
pendicular to - its: length,... a. 2 magnetostriction: 
transducer housing, lips on said housing oriented 
in the direction of said, strip ... and connected: 

5 thereto at points spaced along:the length of said 
strip, at least one of Said points beingspaced far: 
inwardly from an end of said strip, a magneto. 
striction coil in said housing, a magnetostriction: 
rod inside Said coil and oriented in the direction: 
of said strip, the ends of said rod projecting from: 
Said'housing and overlying said housing lips; and 
connections between the ends of said rod and said: 
lips, whereby contractions and expansions of said: 
rod set up the vibrations in said strip, said strip: 
thus acting as a vibration sender: over substan. 
tially its entire length. ... . ." 

2. The vibration generator assembly of claim:1, 
in which said connections comprise upward sex. 
tensions of Said lips-to which the ends of said rod; 
are faStened. h- 

3. The vibration-generator assembly; of claim: 
1, in which said connections comprise integral." 
upward extensions of said lips to which the ends' 
of said rod are fastened. 

4. A housing for a magnetostrictive transducers 
comprising an enclosure including bottom and 
end Walls, said end walls having apertures there: 
through and said bottom wall having lipsex. 
tending longitudinally from said enclosure, means. 
on 'Said lips for securing said housing to an ex 
ternal vibratory element, and upward extensions: 
from Said lips and in line with said apertures. 

5. A one-piece housing for a magnetostrictive 
transducer comprising an enclosure formed from 
a Single sheet of material and including bottom 
and end Walls, said end walls having apertures 
therethrough and said bottom wall having lips 
extending longitudinally from said enclosure, 
means on said lips for securing said housing to 
an external vibratory element, and upward ex 
tensions from and integral with said lips and in 
line with said apertures. 

6. A vibration transducing system for operat 
ing in the SuperSonic range comprising walls sur 
rounding an elongated space which is to be sub 
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stantially filled with vibrations, and a transducer 
assembly mounted between said walls, said as 
sembly comprising an elongated element ex 
tending substantially from one end to the other 
of said space, said relement being capable of 
vibrating in a given direction. Substantially, at 
right angles to its length and Width at frequen 
cies in the superSonic range, and a transducer Op 
eratively connected to said elongated element SO 
as to convert vibrations thereof into another form 
of energy, or vice versa, said elongated element 
thus: acting as a vibration receiver or Sender Over . 
Substantially its entire length and efficiently 
filling said space with vibrations or detecting. . . . 

! . . . 5 vibrations: therein, as the case Inay be, . . . . . . . 
7. A vibration transducing: system for operati 

ing in the supersonic range comprising Walls Sur 
rounding an elongated space which is to be Sub 

5 
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stantially filled with vibrations, and a transducer. 
assembly mounted between said Walls, Said a S 
sembly... comprising an elongated ribbon-like ele 
ment substantially flat in its width and extend 
ing lengthwise substantially from . One end to 

, the other of said space, said element being ca 
pable of vibrating in a given direction. Substan 
tially. at right angles to its length and Width at 
frequencies in the superSonic range, and a trans 
ducer operatively connected to said elongated ele 
ment so as to convert vibrations thereof into an 
other form of energy or vice versa, said elongated 
element, thus acting as a vibration receiver. Or 
sender over substantially its entire length and 
efficiently filling said space with vibrations or de 
tecting Vibrations therein, as the case may be. 

8. A vibration transducing system for operat 
ing in the supersonic range comprising Walls Sur 
rounding, an elongated space which is to be sub 
stantially filled with vibrations, and a transducer 
assembly mounted between Said. Walls, Said a S 
sembly comprising an elongated element extend 
ing substantially from one end to the other of 
said space, said element being capable of vibrat 
ing in a given direction. Substantially at right. 
angles to its length and width at frequencies in 
the supersonic range, and a transducer mounted 
on and supported by Said elongated element and 
operatively connected thereto, so as to convert 
vibrations thereof into another form of energy or 
vice-versa, said, elongated element thus acting as 
a vibration receiver or Sender Over Substantially 
its entire length and efficiently filling said space 
with vibrations or detecting vibrations therein, as 
the case may be. . . . . . . . . 

9. A vibration transducing-system for operation 
in the supersonic range comprising walls Sur 
rounding an elongated space which is to be sub 
stantially filled with vibrations, and a transducer 
assembly mounted between said walls, said as 
sembly comprising an elongated element extend 
ing substantially from one end to the other of 
said space, said element being capable of vibrat 
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8. 
ing in a given direction substantially, at right 
angles to its length and width at frequencies in 
the SuperSonic range, and a crystal transducer. 
mounted on and Supported by said elongated ele 
ment and operatively connected thereto so as to 
convert vibrations thereof into another form of 
energy or vice versa, said elongated element, thus 
acting as a vibration receiver or sender over sub 
stantially its entire length and efficiently filling 
Said Space with vibrations or detecting vibrations: 
therein, as the case maybe. . . . . . . . . . . . 

10. A vibration transducing system for operat 
ing in the supersonic range comprising.walls sur 
rounding an elongated. Space which is to be sub 
stantially filled with vibration, and a transducer 
assembly mounted between said walls, said as 
sembly comprising an elongated element extend 
ing Substantially from one end to the other of said: 
Space, Said element being capable of vibrating in 
a given, direction substantially at right angles to: 
its length and Width at frequencies in the super 
Sonic range, and a magnetostriction transducer. 
mounted on and supported by said elongated ele 
ment and operatively connected thereto so as to. 
convert vibrations thereof into another form of 
energy or Vice Versa, said elongated element thus 
acting as a vibration receiver or sender Over sub stantially its entire length and efficiently filling 
Said Space With vibrations or detecting vibrations 
therein, as the case maybe...: ...... ........... ....: ; , ; : 

SAMUEL M. BAGNO. 
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