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The present invention relates to ultrasonic transmitters 
and more particularly to ultrasonic transmitters of the 
type utilizing mechanical resonators to develop ultra 
sonic signals for remotely controlling the operation of 
television receivers and the like. 

It is an object of this invention to provide an improved 
ultrasonic transmitter of durable construction which pro 
vides reliable trouble free operation over a period of ex 
tended use. 

lt is a further object of this invention to provide an 
improved and durable mechanism for imparting mechani 
cal energy to a mechanical resonating rod. 

lt is still a further object of this invention to provide 
improved tripping means for operating a resilient strik 
ing member in a mechanical resonator type ultrasonic 
transmitter. 
An ultrasonic transmitter constructed in accordance 

with the invention includes a mechanical resonating 
rod which is supported at its center on a suitable frame 
member. Striking means, including a hammer añ'ixed 
to a resilient exciter leaf spring, is cantilever mounted on 
the frame member adjacent one end of the resonator. A 
spring-biased operating member, having an extension on 
which a spring-biased tripping member is fastened to 
pivot in one direction only, is pivotally mounted on the 
frame member to provide means for stressing the exciter 
spring. The tripping member is disposed to engage, de 
fleet, and slidably release at a predetermined point the 
exciter leaf spring whereupon the hammer impinges 
sharply upon the resonator setting up ultrasonic vibra 
tions therein. 
On the return pivotal movement of the operating mem 

ber under the urging of its biasing spring, the tripping 
member pivots when passing over the exciter leaf spring. 
After passing over the exciter leaf spring, the tripping 
member is forced by its own biasing spring back to its 
original position to engage the exciter leaf spring, where 
upon the cycle of operation can be repeated. 
The arrangement of the striking means and the exciter 

spring stressing means comprises a durable mechanism 
which provides reliable operation over a period of ex 
tended use, resulting in an improved ultrasonic transmit 
ter. 
The novel features which are considered to be charac 

teristic of this invention are set forth with particularity 
in the appended claims. The invention itself, both as 
to organization and method of operation, as well as addi 
tional objects and advantages thereof will best be under 
stood by referring to the accompanying drawing in which: 
FlGURE l is a perspective View of an ultrasonic 'trans 

mitter constructed in accordance with the invention; 
FIGURE 2 is a partially broken top view of the 

ultrasonic transmitter with the tops of the casing and the 
frame member removed; 
FlGURE 3 is a sectional view of the ultrasonic trans 

mitter taken on the section lines 3--3 of FÍGURE 2 with 
the tops of the casing and the frame member replaced; 
FIGURE 4 is an enlarged exploded view of the operat 

ing mechanism of the ultrasonic transmitter; 
FIGURE 5 is a perspective broken away view of the 

resonant rod mounted on its supporting member; and 
FIGURES 6, 7 and 8 are diagrammatic views show 

ing various positions of the exciter spring stressing means 
and striking means during an operating cycle. 
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Referring now to the drawing (wherein like reference 

numerals iwill be used to designate similar ele 
ments throughout) and particularly to FIGURE 1, an 
ultrasonic transmitter 11, particularly adapted for re 
motely controlling television receivers and the like, in 
cludes a casing l2 suitably contoured for hand manipula 
tion of a pair of push buttons 13 and 14. One end 
of the casing l2 is hornlike or flaring in contour to 
achieve enhanced acoustical signal output. The ilared 
end portion of the casing 12. has an opening -which is 
covered by a suitable grille l5 having a multiplicity of 
apertures 15a therein to permit radiation of ultrasonic 
waves. . 

As shown in FIGURE 2, the ultrasonic transmitter 
11 includes a Vpair of mechanical resonators V16 and 17 
of diderent physical lengths. When the rods are struck 
on the ends thereof, they are excited into substantially 
longitudinal mode vibration to produce control signals of 
two different frequencies. . 

Referring to FIGURE 3 (and also to FIGURE 4the 
exploded view of the operating mechanism) the mechani 
cal resonator 16 is centrally mounted by means of a 
support member 1S on a frame member 19. The frame 
member 19 is enclosed within the casing 12 and attached 
thereto 'oy a plurality of screws‘ltl. A flexible lever 20, 
supporting the push button lâ, is fastened at one end 
(the right hand `end in FÍGURE 3) between the casing 
l2 and the frame member 19. The other end of the 
iiexible lever Ztl is left free in order to transmit the force 
exerted on the push button 13 to the operating mecha 
nisrn of the transmitter l1. A resilient exciter leaf spring 
21 is cantilever mounted on the frame member 19 and 
supports at is free end a hammer 22 which is positioned 
adjacent to, but spaced from, one end of the mechanical 
resonator le to provide striking means for the resonator 
16. " ' 

A pair of leaf springs 23 and 24 are also fastened 
at the mounting pointv of the cantilevered exciter spring 
21. The spring 23 is positioned on one side, the forward 
side, of the exciter spring 2i, which is the side from 
which the hammer 22 extends, to provide simplified 
damping of the exciter spring 21. The spring 23 is 
cantilever mounted so that in a rest position it is sup 
ported Hush against the exciter spring 21. The similar 
spring 2d is similarly mounted and positioned on the rc 
verse side of the exciter spring 21 to provide additional 
structural support. The springs 23 and 24 are not under 
stress when the arrangement is in the rest position. The 
inclusion of the spring 2e effectively causes a redistribu 
tion of the stresses applied to the exciter spring 21 along 
its length, instead of concentrating them at its cantilevered 
point, thereby increasing the reliability of operation when 
used over an extended period of time. The inclusion of 
the damping spring 23 is to prevent repeated strikings of 
the mechanical resonator 16. This spring 23 aids in urg 
ing the return of the exciter leaf spring 21 and its ham 
mer 2?. toward the rest position as the hammer Z2 ñrst 
rebounds after a blow on the resonator 16. Further, if 
the hammer 22 starts to pass its rest position after rc 
‘cound, moving ̀ away from the resonator 16, the support 
spring 2.4i tends to absorb its kinetic energy. lf, pendulum 
like, the hammer 22 and the exciter spring 21 again move 
toward the resonator i6, the damping spring 23 now 
absorbs most of the remaining kinetic energy and tends 
to restore the exciter spring 21 and its hammer 22 to the 
rest position. In this way'multiple striking of the me 
chanical resonator 16 by the hammer 22 is prevented. 

Excited spring stressing means, including a bifurcated 
operating member 2S having an extension arm 25a with 
a tripping member 26 mounted thereon, is provided to 
activate the striking means. The bifurcated operating 
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member 25 is pivotally attaebed to the frame member by 
means of a shaft Z7, and the base portion 2512 of the 
operating member 25 is urged into intimate contact with 
the free end of the lever 20 by a biasing spring 2,3. 
The lever 26, in conjunction with the casing 12, limits 
the pivotal movement of the operating member 25 to 
a rest position. The tripping member 26 is mounted 
on the extension arm 25a of the operating member 2S 
by means of a pin 29 and contoured to pivot in one di 
rection away from its rest position, but not beyond the 
rest position in the other direction as will hereinafter 
be described in greater detail. A biasing spring 3i) re 
tains the tripping member 26 in the limited position of 
its pivotal movement when unactivated. 

Referring to FIGURE 5, the mechanical resonating 
rod 16, which is made of an aluminum alloy having an 
inherently low internal damping factor, has a circum 
ferentially cut groove 31 at its physical center. The 
support member 13 is provided with a resilient mounting 
bracket 32 having a plurality of resilient tines 33 spaced 
about an aperture thereon. The tines 33 snap into the 
groove 3l and support the resonator for substantially 
longitudinal mode vibration. Suitable means are pro~ 
vided for aiiîxing the support member 18 to the frame 
member 19. 
The method of mounting reduces the possibility of 

damping the resonator 16. The resonator 16 when 
struck on the end sets up vibrational waves which have 
a nodal point at the physical center. Therefore, by 
mounting the resonator 16 as closely as possible to the 
nodal point, a minimum of vibrational energy is absorbed 
by the support member 1S. The resiliency of the mount 
ing bracket 32 and the tines 33 also reduce absorption of 
acoustical wave energy. The annular groove 31 permits 
the resonator 16 to rotate within the tines 33 when struck 
by the hammer 22. It has been found that any interfer 
ence with this rotation also causes a damping of the 
acoustical wave energy and reduces the control signal 
output. 
An operator can cause the transmitter to radiate an 

ultrasonic control signal of one frequency by depressing 
the push button 13 on the ultrasonic transmitter 11. The 
manual force exerted on the push button 13 urges the 
ñexible lever 2€) against the base portion 25b of the 
operating member 25. In response to the urging of 
the llexible lever 20, the operating member 25 pivots in 
a clockwise direction, as shown in FIGURE 3, about the 
shaft 27. As viewed in FIGURE 6, the upper left hand 
edge, or corner, 26a of the tripping member 26 engages 
the end of the exciter leaf spring 21 which is remote 
from the cantilever mounting point. Since the right hand 
edge 26h of the tripping member 26 is llush mounted 
against the extension arm 25a, the tripping member 26 
cannot pivot clockwise from its rest position. Therefore 
the spring 21 is deflected to the left as the operating 
member 25 is pivoted clockwise. Energy is stored in 
both the exciter spring 21 and the support spring 24 
during the pivotal movement of the operating member 
2S. 
As shown in FIGURE 7, the edge 26a of the tripping 

member 26 describes an arc of radius r1, when the oper 
ating member 2S is pivoted. The exciter leaf spring 21, 
due to the cantilever mounting on the frame member 
19, describes an are of radius r2 when deflected by the 
tripping member 26. At a point determined by the in 
tersection of the arcs of radii r1 and r2, the exciter leaf 
spring 21 slidably disengages or slips off the tripping 
member 26 and the stored potential energy causes the 
exciter spring 21 to snap forward with the hammer 22 
impinging sharply upon the edge of the resonator 16. 
Multiple contacts between the hammer 22 and the res 
onator 16 are precluded by the damping spring 23. In 
response to the shock excitation, the resonator 16 vi 
brates in a substantially longitudinal mode. The acous 

10 

15 

20 

30 

35 

40 

55 

60 

65 

70 

75 

4 
tical energy is radiated to actuate a desired response in 
remotely controlled apparatus. 
Upon the slidable release of the exciter leaf spring 21, 

mechanical shock is felt by an operator so that he is made 
instantly aware of the fact that a control signal is be 
ing transmitted. Thereupon, the operator may remove 
the force exerted on the push button 13 and the operating 
member 25 is urged back to its rest position by the bias 
ing spring 28. As shown in FIGURE 8, the tripping 
member 26 pivots, in a counterclockwise direction, under 
the exciter leaf spring 21 permitting the operating mem 
ber 25 to return to its rest position. The biasing spring 
3i) then returns the tripping member 26 to its own initial 
rest position whereupon the operating cycle can be rc 
peated. 

In accordance with the invention an ultrasonic transmit 
ter is provided with an improved and durable mechanism 
for imparting percussive energy to a mechanical resona 
tor to give reliability of operation over an extended pe 
riod of use. 
What is claimed is: 
l. In an ultrasonic wave transmitter including a me 

chanical resonator mounted on a frame member and 
excited into vibration by striking means including a ham 
mer affixed to a resilient exciter leaf spring, the com 
bination comprising, a casing having one open flared 
end for radiating ultrasonic waves generated by said rcs 
onator and for impedance matching to the air load there 
on, means for fastening said frame member to the inside 
of said casing, a bifurcated operating member pivotally 
mounted on said frame member at the junction of its 
bifurcations, means for cantilever mounting said exciter 
spring on said frame member between the pivotal mount 
ing point of said operating member and one end of said 
resonator so that the distal end of said exciter spring 
is positioned adjacent one end of a first one of the bifurca 
tions of said operating member and said hammer is posi 
tioned adjacent to but spaced from the end of said resona 
tor, first and second leaf springs cantilever mounted on 
either side of said exciter spring at the mounting point 
thereof, for reducing the stress on said exciter spring 
at the mounting point thereof when deflected and for 
providing means for damping said exciter spring, a re 
silient lever cantilever mounted for engaging the second 
one of the bifurcations of said operating member, means 
for biasing said operating members into intimate con 
tact with said lever, said lever and said casing providing 
a rest position for said operating member, a spring-biased 
tripping member pivotally mounted on said first bifurca 
tion and disposed to engage the distal end of said exciter 
spring, dellect and then slidably release said exciter 
spring at a predetermined point when said operating 
member is pivoted by a force applied to said lever, said 
exciter spring upon being slidably released from said 
tripping member causing said hammer to impinge sharp 
ly against said one end of said resonator setting up vibra 
tions therein, and means on said ñrst bifurcation defining 
a stop position which prevents said tripping member from 
pivoting while deilecting said exciter spring but which 
permits said tripping member to pivot over without 
stressing said exciter spring when said operating member 
is urged by said biasing means to its rest position upon 
the removal of the force applied to said lever. 

2. In an ultrasonic wave transmitter including a. me 
chanical resonator mounted on a frame member and ex 
cited into vibration by striking means including a hammer 
ai'lixed to a resilient exciter leaf spring, the combination 
comprising a bifurcated operating member pivotally 
mounted at the junction of its bifurcations, means for 
cantilever mounting said exciter spring member between 
the pivotal mounting point of said operating member and 
one end of said resonator so that the distal end of said 
exciter spring is positioned adjacent one end of a ñrst 
one of the bifurcations of said operating member and said 
hammer is positioned adjacent to but spaced from the 
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end of said resonator, a resilient lever cantilever mounted 
on said frame member for engaging the second one of 
the bifurcations of said operating member, means for 
biasing said operating member into intimate contact with 
said lever, a spring-biased tripping member pivotally 
mounted on said first bifurcation and disposed to engage 
the distal end of said exciter spring, deflect, and then slid 
ably release said exciter spring at a predetermined point 
when said operating member is pivoted by a force ap 
plied to said lever, said exciter spring upon being slidably 
released from said tripping member causing said hammer 
to impinge sharply against said resonator setting up vibra 
tions therein, and means on said íirst bifurcation defining 
a stop position which prevents said tripping member from 
pivoting while deflecting said exciter spring but which 
permits said tripping member to pivot over Without stress 
ing said exciter spring when said operating member is re 
turned to a rest position. 

3. In an ultrasonic transmitter including a rod type 
mechanical resonator mounted for substantially longitu 
dinal mode vibration on a frame member and excited into 
vibration by being struck on one end by a hammer aiïìxed 
to an exciter leaf spring cantilever mounted on the frame 
member in proximity to said one end of the resonator, the 
combination comprising a bifurcated operating member 
pivotally mounted on said frame member, a lever pivotal 
ly mounted on said frame member, means for biasing said 
operating member into intimate contact with said lever, 
said lever and said frame member constituting means for 
limiting the pivotal movement ̀ and describing a rest posi 
tion for said operating member, and a tripping member 
pivotally mounted on a bifurcation of said operating mem 
ber, said tripping member disposed to engage, deflect and 

i slidably release said exciter spring when said operating 
member is pivoted, said tripping member pivoting over 
said exciter leaf spring when said operating member is 
returned to its rest position to prevent stressing said ex 
citer leaf spring. 

4. In an ultrasonic transmitter including a rod type 
mechanical resonator mounted for substantially longitu 
dinal mode vibration on a frame member and excited into 
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vibration by being struck on one end by a hammer añixed 
to an exciter leaf spring cantilever mounted on the frame 
member in proximity to said one end of the resonator the 
combination comprising a casing having one open flared~ 
end portion, means fastening said frame member to the 
inside of said casing, a spring-biased bifurcated operating 
member pivotally mounted on said frame member, means 
extending from the outside of said casing to the inside 
thereof for actuating said operating member, and a trip~ 
ping member pivotally mounted on an extension of said 
operating member, said tripping member disposed to en 
gage, deñect, and slidably release said exciter spring when 
said operating member is pivoted, said exciter spring upon 
release causing said hammer to impinge sharply against 
said mechanical resonator setting up vibrations therein 
which are radiated through said open flared end portion 
of said casing. 

5. In an ultrasonic wave transmitter including a me 
chanical resonating rod mounted on a frame member and 
excited into vibration by a striking thereof, the combi 
nation comprising, means for centrally supporting said 
resonating rod on said frame member, said supporting 
means including a support member and a bracket mounted 
thereon and having a plurality of tines deñning an aper 
ture on said bracket, said resonating rod having a groove 
transversely cut around the circumference of tbe physical 
center thereof to permit rotation Within said tines, a re 
silient striking lmember cantilever mounted on said frame 
member, and stressing means for> said resilient striking 
means, said stressing means pivotally mounted on said 
frame member and disposed to engage, deflect and slid 
ably release at a predetermined point said resilient strik 
ing means whereby said resilient striking means impinges 
sharply against said one end of said rod causing longitu~ 
dinal mode vibrations to be s'et up therein as well as caus 
ing said resonating rod to rotate Within said tines. 

References Cited in the file of this patent 

UNITED STATES PATENTS 
Ehlers ______________ __ Feb. 4, 1958 

McDonald ____________ ..._ Jan. 12, 1960 
2,821,955 
2,920,604 


