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Claims. 

This invention relates to a circuit controlling 
device, and more particularly to a device that con 
trols a circuit in response to the reception of 
minute elastic impulses of high frequency, such 
as sound waves. In its broader aspect the in 
vention, however, can be utilized to perform a 
circuit control function in response to mechani 
cal vibrations. 

For example, the device can be placed in the 
path of Sound waves, such as those emanating 
from an automobile horn, in order to initiate the 
operation of a traffic signal, or the opening or 
closing of a garage door. It is accordingly one 
of the objects of this invention to provide a switch 
that responds to very weak mechanical vibra 
tions, such as those received from a horn placed 
even as much as a hundred feet or more from 
the device. 

In receiving such vibrations, and in converting 
the energy thus received into one capable of 
opening or closing a circuit for an operable pe 
riod, certain problems are met with which will 
now be discussed. Sound vibrations, for ex 
ample, have a range of from about ten per Second 
to as high as many thousands per second. If a 
diaphragm is placed in the path of these vibra 
tions, this diaphragm will vibrate at the frequency 
received by it; but the mechanical movement is 
very slight and the frequency of vibration is so 
rapid that a contact operated thereby cannot 
perform a control function in ordinary circuits 
during any particular vibration. 

It is true that by appropriate amplifiers these 
vibrations can be faithfully reproduced as vari 
ations in current flow; but no relay, operating a 
switch, can respond fast enough to control the 
Switch. With the aid of our invention, these 
extremely rapid vibrations are translated into 
very much slower vibrations that are capable of 
Operating Such relays when the relays are prop 
erly designed. In general, the period of opening 
or closing of the contacts that operate the relay 
can be lengthened by the aid of this invention, 
to a very large multiple of the period of each 
vibration received. 
We accomplish these results by providing a 

pair of contacts that are operated by the kinetic 
energy of a train of waves. We believe that our 
device integrates the very small energy incre 
ments of a number of succeeding vibrations, but 
we do not wish to restrict the scope of the in 
vention to any theory. 
Our invention possesses many other advan 

tages, and has other objects which may be made 
more easily apparent from a consideration of 

(C. 200-52) 
one embodiment of our invention. For this pur 
pose we have shown a form in the drawing ac 
Companying and forming part of the present 
specification. We shall now proceed to describe 
this form in detail, which illustrates the general 5. 
principles of our invention; but it is to be under 
stood that this detailed description is not to be 
taken in a limiting sense, since the scope of our 
invention is best defined by the appended claims. 

Referring to the drawing: 
Figure 1 is a front elevation of a device em 

bodying our invention; 
Fig. 2 is an enlarged sectional view taken along 

plane 2-2 of Fig. 1; 
Fig. 3 is a further enlarged detail section, taken 

along plane 3-3 of Fig. 2; and 
Fig. 4 is a diagrammatic view, partly in sec 

tion, illustrating the manner of mounting the 
device. 

First of all, the elastic waves propagated 20 
through the air or from any other medium is 
translated into mechanical motion, as by the aid 
of a thin diaphragm i?. This diaphragm is made 
from stiff material such as mica, and can have a 
thickness of about nine thousandths (.009) of an 25 
inch. In order that it be sensitive to weak vi 
brations, its exposed area can be made quite 
large in diameter; for example, about 8 inches. 

This diaphragm is clamped at its edge between 
two yielding rings 2, 3, each about one-sixteenth 30 
of an inch thick and made for example from 
cork. The clamping is accomplished by a pair 
of rings f4, 5. One of these rings, such as 4, 
can be provided with an annular recess to ac 
commodate the rings 2, 3 and the diaphragm. 35 

In order to mount the diaphragm and its 
Supporting structure in such a manner that ex 
traneous mechanical vibrations shall not affect 
it, there are provided a pair of resilient support 
ing projections 6, fit on diametrically opposite 40 
sides of the ring 4. These projections can be 
conical and can be made from soft rubber or the 
like and can be held in place as by screws 8. 
They can be pinched, as indicated at 9, in aper 
tures in side walls 20 of a supporting box such 45 
as 2 (Fig. 4). The projections thus permit the 
diaphragm structure to be angularly adjusted 
about the axis of these projections. Such angu 
lar adjustments may be desirable as explained 
hereinafter, to make the plane of diaphragm f 50 
assume an oblique position for causing gravity 
to act on the control contacts in lieu of a weak 
Spring or the like. 
The box 2 can be made from sheet metal with . 

a removable or hinged cover 22 at the back; and 55 
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at the front, an opening 23 can be provided to 
permit the passage of sound waves into the box 
when these sound waves are properly directed. 
A supplemental support 24 for the lower edge of 
the structure can be placed inside the box, and 
can be provided with a layer 25 of rubber or the 
like. 
One of the cooperating contacts operated by 

the vibration of diaphragm can be supported 
at or near the center thereof. It can take the 
form of a threaded post 26 passing through the 
diaphragm, having a knife edge insert 2 at one 
end. This insert can be made from a noble 
metal to provide good conducting properties, as, 
for instance, of chemically pure silver, or gold 
or platinum. The post 26 can be held in place 
in the center of the diaphragm by the aid 
of nuts 28 engaging opposite sides of the dia 
phragm and threaded on the post. In order to 
stiffen the diaphragm slightly at its center, 
washers 29 of thin mica can be placed on Oppo 
site sides thereof. 
Contact is normally made between the mem 

ber 27 and a mobile electrode or contact 30. 
This is in the form of a ball of about one-eighth 
(%) of an inch in diameter and also made from 
a noble metal. This ball is urged against the 
contact 2 as by gravity. Its movement is re 
strained or guided in a square channel member 
3 also made from noble metal. As shown most 
clearly in Fig. 3, the contact 27 is in a diagonal 
position with respect to the member or guide 3. 
Furthermore, this guide and the contact 2 are 
of such proportion with respect to mobile con 
tact 80 that they cooperate to form a three-point 
support for the ball when the diaphragm is in 
the inclined position of Fig. 4. 
The guide member 3 is soldered or otherwise 

supported in a sleeve 32 threaded into a support 
ing arm 33. This arm is supported on ring 5 
as clearly shown in Figs. 1 and 2. A depending 
flange 34 overlies the sleeve 32 to shield it; and 
a thumb screw 35 is threaded into the outer 
portion of the threaded aperture in arm 3 for 
confining the ball 30 in the space defined by 
guide 3. 
The operation of the device is such that the 

kinetic energy of the vibrating diaphragm 
acts to separate the ball 30 intermittently from 
contact 27 for a substantial period. This sepa 
ration of the contacts opens a circuit that may 
control a relay or the like. We shall now de 
scribe in detail just how this operation is effected. 
With the diaphragm structure inclined as in 

dicated in Fig. 4, and no vibrations received, it 
is apparent that the ball 30 is held against knife 
edge 27 by gravity, and that this ball is confined 
by the two adjacent walls of the guide 32 which 
slope upwardly away from the knife edge con 
tact. When vibrations are received, the dia 
phragm if vibrates and the post 26 imparts a 
rapid kick to the ball 30, sending it up the in 
clined guide. As it rolls up the incline, the cir 
cuit is interrupted and stays interrupted until the 
ball rolls down the incline. The blow imparted 
to ball 30 is produced by the kinetic energy of 
the vibrating diaphragm and of post 26, which 
is purposely made long enough to supply the 
proper amount of mass to the moving system. 
For ensuring that the ball 30 will not roll back 
too quickly, the inclination of guide 3 from the 
horizontal is made slight, as by keeping the plane 
of diaphragm not far from the vertical. 
The period of separation of the ball 30 from 

contact 2 can be made very much longer by 

properly proportioning the arm 33. Apparently 
there is a definite cooperation between the nat 
ural frequency of vibration of this arm and the 
vibrations of the diaphragm. f. Thus the vi 
brations imparted to the arm 33 by the energy 
received by the device serve to act on ball 30 
to facilitate its movement away from contact 27 
or to retard its return thereto. In one form of 
switch we have devised, the natural frequency of 
the arm 33 was of the order of several hundred, lo 
and this seemed to produce the desired effect. 
For example, if arm 33 were made rigid as by 
providing a stiff brace for it, the ball 30 is not 
kept out of contact with member 27 for as long a 
period as otherwise. From observations made 15 
On an embodiment, the period of Separation of 

5 

ball 30 and contact 2 when the plane of dia 
phragm f is sixty-seven degrees from the hori 
Zontal is hundreds of times the period of the 
vibration of diaphragm l. 2) 
When the diaphragm is actuated, the ball 

30 is thus thrown by kinetic energy up the guide 
3 and is periodically returned. Its period of 
separation from contact 27 is, however, sufficient 
to operate a properly designed relay. 2. 
The mode of connecting the members 27, 30 

into a control circuit can be provided in any ap 
propriate fashion. For example, a lead 36 can 
be joined to post 26 as well as to an insulated 
binding post 3 supported in rings f4, 15. A 30 
lead 38 can be joined to the post from the cir 
cuit to be controlled. Another binding post 39 
is grounded to the structure. Thus the other 
lead 40 from the controlled circuit is placed in 
metallic connection with the arm 33, sleeve 32, 35 
guide 3 and finally to ball 30. When ball O 
rests on contact 27, the circuit is completed from 
ball 0 to this contact, lead 36, post 37, to lead 
38. When the ball is separated from contact 
27, this circuit is interrupted thereby. 40 
We can: 
1. In a circuit controller, a member arranged 

to be directly vibrated by the reception of sound 
waves through the air, a striker carried thereby, 
a mobile contact arranged to be struck by the 45 
striker, and an inclined guide for the mobile 
contact. 

2. In a circuit controller, a member arranged 
to be directly vibrated by the reception of sound 
waves through the air, a striker carried thereby, 50 
a mobile contact arranged to be struck by the 
striker, and a vibratile guide along which the 
mobile contact moves. 

3. In a circuit controller, a member arranged 
to be directly vibrated by the reception of sound 65 
waves through the air, a striker contact member 
carried thereby, a ball contact, and an inclined 
vibrating guide for the ball contact, the incline 
being upward from the striker contact member. 

4. In a circuit controller, a diaphragm ar- 60 
ranged to be directly vibrated by the reception 
of sound Waves through the air, a striker member 
carried at the center thereof, an inclined guide 
leading upwardly from the member, a mobile 65 
contact on the guide and urged by gravity to 
ward the striker member, and means for mount 
ing the guide so that it can vibrate when the dia 
phragm is actuated. 

5. In a circuit controller, a member arranged 70 
to be directly vibrated by the reception of sound 
waves through the air, a striker carried thereby, 
a mobile contact arranged to be struck by the 
striker, and a vibratile guide along which the 
mobile contact moves, the natural period of vi- 75 
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bration of the guide being of the order of several 
hundred per second. 

6. In a circuit controller, a diaphragm arranged 
to be directly vibrated by the reception of sound 
waves through the air, clamping rings for the 
diaphragm adjacent the edge thereof, a post Sup 
ported at the center of the diaphragm, a knife 
edge contact member carried by the post, a Wi 
bratile arm supported at one end on one of the 
clamping rings and extending Substantially ra 
dially to the center of the diaphragm, a rectangu 
lar guide member carried by the arm and having 
an axis perpendicular to the plane of the diar 

5 phragm, said knife edge extending to the guide 
and arranged in diagonal relation thereto, and 

a ball contact supported by the guide and the 
knife edge. 

7. In a circuit controller, a diaphragm ar 
ranged to be directly vibrated by the reception 
of sound waves through the air, means for sup 
porting said diaphragm adjacent the edgethereof, 
a striker contact member carried by said dia 
phragm, a vibrating arm supported at one end 
on the supporting means and extending towards 
the striker contact member, a guide member O 
Supported on the arm over the striker contact 
member, and a ball contact member supported 
by the guide member and the striker contact 
member, 

EDWARD PRAETORUS. 
NATHAN E. JOAQUIN. 


