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ULTRASONIC TRANSMITTER _ 

Howard Grossenheider, Deerfield, lll., assigner to Zenith 
Radio Corporation, a corporation of Delaware 

Filed June 12, 1959, Ser. No. 820,093 
5 Claims. (Cl. 116-437) 

This inventio-n relates to a portable manually operable 
ultrasonic transmitter of the kind which utilizes a plural 
ity of mechanical resonators to generate signals of pre 
determined frequency. More particularly, the invention 
relates to a new and improved mechanism for exciting 
the resonator elements of a transmitter of this kind. 

Ultrasonic signals can be generated by striking or other 
wise exciting a rod or other resonator element, and these 
signals may be employed for various control purposes as 
described in U.S. Patent 2,821,954, issued on February 4, 
1958, in the name of Robert Adler and assigned to the 
assignee of the present invention. In -a transmitter device 
constructed for operation in this manner, the hammer or 
other exciter should engage the resonator only during the 
initial delivery of mechanical energy thereto, in order to 
avoid undesired damping of the resonator vibration. That 
is, the actuating mechanism is preferably constructed to 
deliver ya single discreet blow to a resonator for each actu 
atin'g of the mechanism. A transmitter actuating mech 
anism of this kind is described and claimed in Patent 
2,821,955, issued February 4, 19,58, to Robert C. Ehlers 
et al. and likewise assigned to the same assignee as the 
pres'en't invention. 

In many instances, ultrasonic transmitters of the kind 
to which the present invention relates are utilized as re 
mote control units for television receivers in which appli 
cation, minimum size and weight of the transmitter are 
important. The desirability of reduced size and weight 
is manifest when it is appreciated that the transmitter is 
to be held and operated with only one hand, so that the 
person using the transmitter need not divert his attention 
from the control apparatus or receiver during operation 
of the transmitter. 

Accordingly, it is -a principal object of the present i11 
ventio'n to provide y'a new and improved portable mechan 
ical ultrasonic transmitter of the kind using impact-excited 
resonator elements. 
A specificv object of the invention is to provide lactuat 

ing mechanism for a portable ultrasonic transmitter of 
the mechanical type which permitsy a' substantial and elfec 
tive' reduction in size of the transmitter without in any 
way' interfering with the operation thereof. 

Another object of the invention is to combine some of 
the operatingelements for two resonators in a portable 
mechanical ultrasonic transmitter and at the same time to 
retain complete independence' in operation ofthe two res 
onators. 
A mechanical portable ultrasonic transmitter construct 

ed in accordance with the present invention comprises a 
support structure upon which aremounted two mechani 
cally excitableV resonators', the resonatorsl being disposed 
in spaced relation to each other. In a preferred arrange 
ment, four resonators Áare employed, and these resonators 
are controlled in pairs. For each pair of resonators, the 
transmitter includes two exciters or hammers which are 
individually and preferably resiliently mounted on the sup 
port structure, each hammer being disposed adjacent an 
assigned one of the resonators. An operating mechanism 
for the exciters or hammers comprises two lactuator as 
semblies mounted on the support structure, each of these 
assemblies comprising an actuating member aligned with 
al respective one of the exciters. Each of the actuating 
members is movable along a predetermined path from a 
rest position in which it is disengaged from its exciters,` 
through a cocking position in which the ‘actuating mem 
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ber engages and cocks the associated exciter, and to anY 
actuated position in which the exciter is released to strike 
the associated resonator. A bar extends between the two 
actuator assemblies, and it is effectively pivoted lat its op 
posite ends. Means are provided in each of the actuator 
assemblies to engage the bar and complete a mechanical 
connection from the bar to the aforementioned actuating 
members so that the pivotal movement of the bar about 
either end thereof is effective to displace a selected one of 
the actuating members from its rest position to its ‘actu 
ated position. 
The features o-f the present invention Which are believed 

to be novel are set forth with particularity in the ap 
pended claims. The organization and manner- of opera 
tion of the invention, together with further objects and 
advantages thereof, may best be understood by reference 
to the following description taken in- connection with the 
accompanying drawings, in the several iigures of which 
like reference numerals identify like elements, and inv> 
which: 
FIGURE l is a perspective View of an> ultrasonic trans 

mitter constructed in accordance with the present irl-ven; 
tion; 
FIGURE 2 is an elevation view, parti-ally in section, as 

seen approximately from line 2_2 of FIGURE l; 
FIGURE 3 is a transverse sectional >view taken approx 

imately through the plane 3_3 of FIGURE 2;» ’ 
FIGURE 4 is a perspective view of one of the bars ap 

pearing in FIGURE l; 
FIGURE 5 is an enlarged sectionaly view takenV approx 

imately through the plane 5-5 of FIGURE 2 and shows" 
the bars and related mechanism in an initial position;> 
FIGURE 6 is a sectional View, similar to FIGURE-5, 

except for the omission of certain parts for clarity, which 
illustrates the upper bar -being manually depressed topto 
duce an ultrasonic control signal of a desired frequency; 
FIGURE 6a is a fragmentary sectional view similar to 

FIGURE 3, but illustrating the mechanical action occur 
ring subsequent to the actuation onf the upper bar las in 
FIGURE 6; 
FIGURE 7 is a Sectional View similar to FIGURE 6 

but illustrating the lower bar being manually depressed 
to produce an ultrasonic control signal of another de 
sired frequency; and 
FIGURE 7a is a fragmentary sectional-view similar> to 

FIGURE 6a but viewed from `an opposite direction to 
better illustrate the mechanical action occurring'. subse 
quent to depressing of the lower bar as in FIGURE-7. 
The device of FIGURE 1 is an ultrasonic transmitter 

constructed in accordance with the present invention and 
comprises a housing 1t) of generally rectilinear configura 
tion wherein a transmitter mechanism 11 is contained; 
Housing 1t) is of convenient size and shape to aifo'rd easy 
holding and manipulation of the device and consists'prin 
cipally of a front panel 12 and a rear cover 13. Front 
panel 12 is formed of relatively heavy material and con 
stitutes the mainframe of the device whereon the trans 
mitter mechanism 11 is mounted. Elongatedl openingsi1’4' 
and 15 are provided in front panel 12 through which up 
per and lower bars 16 and 17 protrude. Each of these 
bars have a pair of finger' pads 18 atlixe'd to their respec 
tive outer levels. The application of a slight amount of 
pressure to any one of the ñnger pads 18 causes one'of the 
bars to rock and thereby initiates a mechanical cycle (de 
scribed later) whioh causes one of four resonators 20, 
21, 22, or 23 to vibrate and generate a signal of ultra 
sonic frequency that is radiated through a screened open 
ing 19 in the housing 10. , 

-As shown in FIGURES 2 and 3, a bracket 24 is> suitablyf 
fastened to front panel 12 and is provided with four-open’ 
ings through which resonators 2l), 21, 22 and 23` are ex 
tended. The resonators are mounted on the support 
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structure comprising the panel 12 and the bracket 24 by 
resilient clamping wires 25 in a manner similar to that 
shown in Patent 2,821,956 of Ole E. Wold, issued Febru 
ary 4, 1958, and assigned to the same assignee as the 
present application. The resonators 20, 21, 22 and 23 
are of different lengths and produce signals of different 
frequencies when set into vibratory motion. The re 
sonators are supported at their respective vibrational 
nodes located at the longitudinal centers of each rod. 
Consequently, bracket 24 is preferably constructed with 
the point of support for each resonator at a different 
height from the other support points to locate the lower 
ends of the rods at equal levels with respect to each other. 
This facilitates the design of the striker mechanisms 
(next to be described), for it allows all of them to operate 
from a common level. 

Another frame member, generally designated 26, is 
suitably affixed to the lower portion of front panel 12 and 
forms a part of the support structure of the transmitter. 
Frame member 26 serves as a supporting means for a 
series of striker elements or hammers 33 and actuating 
levers 36 and 37. Frame member 26 comprises a rear 
wall 27, a bottom wall 28, and side walls 29 and 30. 

Rear wall 27 of frame member 26 has four horizontal 
tabs 31 (only one is seen in FIGURE 3) projecting there 
from which afford base or support members for four re 
silient spring members 32. Members 32 carry at their 
’unsupported ends, the hammers 33 which, upon actua 
tion of treadle -bars 16 or 17, impinge sharply and per 
cussively against the underside of an assigned one of the 
resonators 20, 21, 22 or 23 to vibrate the rod. Bottom 
wall 28 of frame member 26 has a plurality of inclined 
camming surfaces 34 projecting upwardly therefrom and 
positioned in spaced relation to each other so as to allow 
the resilient spring members 32 to be deflected down 
wardly between the camming members. 
The transmitter further includes a cross shaft 38 which 

is journalled in the side walls 29 and 30 of frame mem 
ber 26. Actuating levers 36 and 37 are pivotally mounted 
on shaft ‘38 and are each provided with resilient fingers 
35 (see FIGURES 2 and 3). Fingers 35 are preferably 
of multi-leafed construction for greater resilience and are 
individually aligned with respective ones of the camming 
surfaces 34 on bottom wall 28 of frame member 26. 
Actuating levers or members 36 and 37 are generally 
similar to each other; thus, the two levers 36 are each 
provided with a bar engaging lug 36a and the levers 37 
are each provided with a similar lug 37a as shown in 
`»FIGURE 5. The only substantial difference between 
levers 36 and 37 is that lugs 36a are disposed at a greater 
radial distance from shaft 38 than are the corresponding 
lugs 37a. The bar-engaging lugs 36a are contiguous to 
upper bar 16, whereas lugs 37a are disposed adjacent to 
and in contact with lower bar 17. Thus, and as described 
more fully hereinafter, rocking or pivotal movement of 
upper bar 16 is effective to operate one of the actuating 
members 36, whereas a similar movement of lower bar 
17 operates one of the actuating levers 37. 
The bars 16 and 17 are captivated within openings 14 

and 15 of panel 12 by the action of the engaging lugs 
36a and 37a. Four torsion springs 39 are mounted on 
cross shaft 38 and urge the actuator levers or members 
36 and 37 in a clockwise direction as seen in FIGURE 
3. Thus, the springs afford a biasing means tending to 
maintain bars 16 and 17 in their outermost position with 
fulcrums 41 (see FIGURE 4) abutting the inner wall of 
front panel 12, which comprises a principal part of the 
transmitter support structure. The bars 16 and 17, when 
rocked, are directed in a path perpendicular to front 
panel 12, by a plurality of horizontally extending guide 
posts 43 mounted on panel 12 and positioned directly 
above and below the ends of the bars. Further guidance 
is provided by lugs 42 on the bars, which cooperate with 
these same guide posts 43 to maintain the bars in align 
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4 
ment with the elongated openings 14 or 15 (see FIG 
URES 5, 6 and 7) as the bars are depressed. 
FIGURE 5 illustrates the preferred configuration of 

the actuating levers 36 and 37; there are two of each. 
These levers may be generally C-shaped with one leg 36b 
or 37b of the C having the resilient fingers 35 attached 
thereto and the other leg 36C or 37e terminating in an 
ear 36d or 37d. Ears 36d and 37d are parallel to the 
main body of actuator levers 36 and 37 and are provided 
with apertures therein through which shaft 38 passes. 
The ̀ actuating levers 36 and 37 are therefore supported on 
shaft 38 at two spaced-apart points, affording a stable 
mounting arrangement for each of the actuator members. 
The legs 36C and 37e are preferably of a chosen length 
which enables the four actuating levers to be journalled 
on shaft 38 between side walls 29 in a maintained space 
relationship without the need of any additional spacers. 
Also, the area between the main body of the actuating 
levers and their respective remotely positioned ears pro 
vides a convenient means for entrapping torsion springs 
G9 to prevent them from becoming entangled with one 
another. 
FIGURES 5, 6, 6a, 7 and 7a best illustrate the device 

in various operated conditions. FIGURE 5 is illustrative 
of the device at rest wherein the four actuating levers 36 
and 37 are firmly holding bars 16 and 17 in protruded 
positions through openings 14 and 15, respectively, in 
the front panel 12. The biasing or holding force is pro 
vided by torsion springs 39 acting on the actuating levers 
36 and 37. It should be noted that both the left and right 
fulcrum elements 41 of each of bars 16 and 17 are in en 
gagement with the inner wall of front panel 12 because 
of the forces exerted by springs 39. 
FIGURE 6 illustrates the effect of a force applied, as 

by an operator’s thumb or finger, to the left finger pad 
ISL of the upper bar 16. The bar rocks about its right 
fulcrurn 41R and consequently causes the left-hand one 
of the two actuating levers, 36L as seen in this figure, to 
pivot about shaft 38 against the bias of the torsion spring 
39L. The right fulcrum 41R is maintained in contact with 
wall 12 as this pivoting occurs by the right-hand one of 
the actuating levers, 36R, and its associated torsion spring 
39R. The left torsion spring yields, Whereas the right 
spring does not because of the mechanical advantage af 
forded by the right actuating lever over that of the left 
lever. It can readily be seen, upon examination of FIG 
URE 6, that the point of contact of the right actuating 
lever 36R with bar 16, is almost coincident with the right 
fulcrum 41R whereas the point of contact of the left ac 
tuating lever 36L with bar 16 is at a great relative dis 
tance from fulcrum 41R. 
FIGURE 6a illustrates the left actuating lever 36L in 

its pivoted position as in FIGURE 6. The initial pivot 
ing of this lever first causes the resilient hammer sup 
port member 32 to be deflected downwardly from its rest 
position because of its being contacted by the resilient 
finger 35 as lever 36L is pivoted about shaft 38. At a 
point on camming surface 34, slightly above the illus- 
trated position, the resilient finger 35 engages cam sur 
face 34, causing the finger to break contact with member 
32 and thereby allow it to spring upwardly. As support 
member 32 moves upwardly, hammer element 33 hits 
the underside of resonator 23. As illustrated in FIGURE 
6a, at this instant, resonator 23 is caused to vibrate at a 
predetermined ultrasonic frequency, the vibration decaying 
at an exponential rate and continuing until finger pres 
sure is released at bar 16. Actuating lever 36L then is 
allowed to return to its unoperated or rest position through 
the action of spring 39L. As actuating member 36L 
reaches its rest position, the damping surface 35a of resil 
ient finger 35 engages the side of resonator 23 and effec 
tively damps out the vibrations. Of course, a similar 
sequence of mechanical actions occurs at resonator 20 if 
the bar 16 is rocked by an application of finger pressure 
to its right side. 
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FIGURE 7` illustrates the etîect of. pressure applied toV 
the right linger pad 18K of lower bar 17. In this instance, 
the` right actuating lever 37R is pivoted and thereby 
causes the striker or hammer element 33 to deliver a` blow` 
to the underside of resonator 21 as evidenced in FIGURE 
7a. The rr'iechan‘ica'll actions~ taking place in FIGURES 
7v andv 7a' are the same as those occurring in FIGURES 
6 and 6a‘ except, of course, the lower bar 17 of FIGURE 7l 
initiates the striker actions on the inner resonators» 21 and 
22", Whereas the upper bar 16 initiates the striking actions 
on’ the outer' resonators 2'0 and 23. 

It will be noted from an observance of FIGURE 7, 
that the right actuating lever 37R is not caused- to pivot 
as much as the left actuating lever 361, `of FIGURE 6 
under similar rocking of the» bars 16 and 17, Also, the , 
left actuating` lever 37L of FIGURE 7 is pivoted slightly 
because of its contacting the bar 17` at a substantial dis 
tance from the left fulcrum 41L. However, this slight 
pivoting of the left actuating lever 37L is no-t enough to 
initiate a striking action at resonator 22. The right ac 
tuating lever 37R of FIGURE 7 maintains a substantial 
mechanical advantage over the left arm 37L (although not 
as great as those existing between the actuating arms 36 
of FIGURE 6) so that the right torsion spring 39S is 
caused to yield upon pressure being applied to the right 
finger pad of bar 17 whereas the left torsion spring 39P 
does not yield and therefore maintains the left-hand ful 
crum 41 of bar 17 in engagement with wall 12 through 
left lever 37L. As before, an application of pressure to 
the right side of bar 17 causes mechanical action to occur 
at resonator 22 that is substantially the same as that oc 
curring at resonator 21 as illustrated in FIGURES 7 
and 7a. 

Accordingly, the above-described device presents a new 
and novel means for actuation of the exciter or hammer 
elements of an ultrasonic transmitter, which means allows 
for a more compact assemblage of necessary components, 
and a consequent formation of a transmitter housing of 
small dimensions. The transmitter of reduced size great 
ly facilitates one-handed operation of the device. 

While a particular embodiment of the invention has 
been shown and described it will be obvious to those skilled 
in the art that changes and modiñcations may be made 
without departing from the invention in its broader' as 
pects, and therefore, the aim in the appending claims is to 
cover all such changes and modifications as fall within 
the true spirit and scope of the invention. 

I claim: 
l. In a mechanical portable ultrasonic transmitter of 

the type having a support structure, two mechanically ex 
citable resonators mounted on said support structure in 
spaced relation to each other and two exciters individu 
ally resiliently mounted on said support structure adjacent 
an assigned one of said resonators, an operating mech 
anism for said exciters comprising: two actuator as 
semblies mounted on said support structure, said actuator 
assemblies each including an actuating member aligned 
with a respective one of said exciters, each of said actu 
ating members being movable along a predetermined 
path from a rest position effectively disengaged from the 
associated exciter through a cocking position in which 
said actuating member engages and cocks the associated 
exciter, to an actuated position in which said actuating 
member releases the associated exciter to strike its reso 
nator; a bar extending between said actuator assemblies 
and being effectively pivoted at its opposed ends; and 
means included in each of said actuator assemblies for 
engaging said bar and completing a mechanical connec 
tion between said bar and said actuating members to dis 
place one of said actuating members from its rest position 
to its actuated position in response to pivotal movement 
of said bar about a given end thereof. 

2. In a mechanical portable ultrasonic transmitter of 
the type having a support structure, two elongated longi 
tudinal-mode resonators mounted on said support struc 
ture in spaced relation to each other and two hammers 
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6 
individually resiliently mounted on said support struc 
ture adjacent one endY of an assigned one of said reso 
nators, an operatingmechanism for said hammerpcom 
prising two actuator assemblies mounted on said sup 
port structure, said actuator assemblies each including an 
actuating member aligned witha respective one of said 
hammers, each of said actuating members being movable 
along a predetermined path from a rest position effec 
tively disengaged from the associated hammer through 
a cocking position in which said actuating member en 
gages and cocks the associated hammer, to an actuated 
position; means for releasing each of said actuating> 
members from the associated hammer to strike its reso 
nator when the actuator member reaches its actuated 
position; a bar extending between said actuator assemblies' 
and being effectively pivoted at its opposed ends; and 
means included in each of said actuator assemblies for 
engaging said bar and completing a mechanical connection 
between said barl and said actuating members to displace 
one of said actuating members from its rest position to 
its actuated position in response to pivotal movement of 
said bar about a given end thereof. 

3. In a mechanical portable ultrasonic transmitter of 
the type having a support structure, two mechanically ex 
citable resonators mounted on said support structure in 
spaced relation to each other and two exciters mounted 
on said support structure adjacent an assigned one of said 
resonators, an operating mechanism for said exciters com 
prising two actuator assemblies mounted on said support 
structure, said actuator assemblies each including an actu 
ating member aligned with a respective one of said ex 
citers, each of said actuating members being pivotally 
movable along a predetermined arcuate path from a rest 
position etfectively disengaged from the associated ex 
citer through a cocking position in which said actuating 
member engages and cocks the associated exciter, to an 
actuated position in which said actuating member releases 
the associated exciter to engage its resonator, said actu 
ator assemblies each including biasing means normally 
maintaining said actuator members in their respective rest 
positions; a bar extending between said actuator assem 
blies and being eñectively pivoted at its opposed ends; 
and means included in each of said actuator assemblies 
for engaging said bar and completing a mechanical con 
nection between said bar and said actuating members 
to displace one of said actuating members from its rest 
position to its actuated position, against said biasing 
means, in response to pivotal movement of said bar about 
a given end thereof. 

4. In a mechanical portable ultrasonic transmitter of 
the type having a support structure, two elongated longi 
tudinal-mode resonators mounted on said support struc 
ture in spaced parallel relation to each other and two ham 
mers mounted on said support structure adjacent corre 
sponding ends of assigned respective ones of said reso 
nators, an operating mechanism for said hammers com 
prising two actuator assemblies mounted on said support 
structure, said actuator assemblies each including an 
actuating member aligned with a respective one of said 
hammers, each of said actuating members being mov 
able along a predetermined path from a rest position 
effectively disengaged from the associated hammer 
through a cooking position in which said actuating mem 
ber engages and cocks the associated hammer, to an 
actuated position in which said actuating member re 
leases the associated hammer to strike its resonator; a 
bar extending between said actuator assemblies and en 
gaging said support structure at its opposite ends; and 
means, comprising a lug on each of said actuating mem 
bers, for engaging said bar to maintain said bar in con 
tact with said support structure at both ends of said bar 
when said actuating members are in their rest positions, 
said bar being eliective to displace each of said actuating 
members from its rest position to its actuated position in 
response to pivotal movement of said bar about a given 
end thereof. 
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5. In a mechanical portable ultrasonic transmitter of 
the type having a support structure provided with an 
access opening, two mechanically excitable resonators 
mounted on said support structure in spaced relation to 
one another and two eXciters mounted on said support 
structure adjacent an assigned one of said resonators, an 
operating mechanism for said exciters comprising: two 
actuator assemblies mounted on said support structure, 
said actuator assemblies each including an actuating mem 
ber aligned with a respective one of said exciters, each 
of said actuating members being pivotally movable along 
a predetermined arcuate path from a rest position eiîec 
tively disengaged from the associated actuators, through 
a cooking position in which said actuating member en 
gages and cocks the associated exciters, to an actuated 
position in which said actuating member releases the 
associated exciter to engage its resonator, said actuating 
assemblies each including biasing means normally main 
taining said actuator members in their respective rest 
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positions; a bar extending between said actuator assem 
blies, having opposite end portions engaging said support 
structure to permit pivotal movement of said bar and 
having an intermediate portion projecting through said 
access opening; and means included in each of said actu 
ator assemblies for engaging said bar and completing a 
mechanical connection between said bar and said actuat 
ing members to displace one of said actuating members 
from its rest position to its actuating position, against the 
force of said biasing means, in response to pivotal move 
ment of said bar resulting from manipulation of said in 
termediate portion thereof. 
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