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ACOUSTICAL SIGNAL GENERATOR 

RELATED APPLICATIONS 

This is a continuation-in-part application of the patent ap 
plication bearing Ser. No. 480,449, ?led Aug. 17, 1965 now 
US. Pat. No. 3,500,326 for Mechanically Programmed En 
coder System. 

BACKGROUND OF THE INVENTION 

The present invention relates to acoustical signal generators 
and more particularly to an acoustical signal generator capa 
ble of functioning as the transmission portion of the mechani 
cally programmed encoder system described in detail in appli 
cant’s copending patent application identi?ed immediately 
above. In the aforementioned patent application, there is 
described a mechanically programmed encoder system for 
selective control and/or identi?cation wherein a transmitting 
portion of the system operates when activated to transmit a 
signal, which is the analogue of a' code represented mechani 
cally on a programmer, to a received portion of the system 
which is operatively associated with a device to be controlled 
and which responds to receipt of a code to operate such 
device if and only if the code which is received matches the 
code mechanically represented on a programmer operatively 
associated with the received portion of the system. The 
present invention is directed to a particular embodiment of ‘ 
the transmitting portion of the system de?ned above and as 
such includes a transducer programmer on which a particular 
and unique code is mechanically represented and a program 
transducer designed to receive the transducer programmer 
and respond to receipt thereof by generating a signal which 
can be conveniently transmitted to the received portion of the 
system and which includes the information mechanically 
stored on the programmer. In the present invention the trans 
mission is accomplished acoustically whereby the program 
transducer generates a serial pulse train formed by short 
bursts of vibrations at an audiofrequency (hereinafter referred 
to as pulses) with each such serial pulse train including 
reference pulses at a particular audiofrequency and code pul 
ses at a different audio frequency wherein ‘the particular pat 
tern of code pulses is discemable by detecting the presence or 
absence of a code pulse between successive reference pulses. 
Audiofrequency tone generators for acoustically coupling 

into systems are known in the arts because of the need to con 
veniently couple into systems linked by telephone lines where 
access to the lines electronically is inconvenient. At the 
present time,‘automatic message recording systems made use 
of audiofrequency signal generators to enable retrieval of col 
lected and recorded messages by an authorized person com 
municating with the message recording device by a telephone 
link. In such systems the subscriber or authorized person 
establishes a telephone communication with the system and 
then generates an audiofrequency signal into the mouthpiece 
of the telephone which serves to identify the caller to the 
system and causes the system to report the collected messages 
to the caller. The audiofrequency tone generator thus 
operates as an identi?cation and control signal. 
The present invention is distinguishable from the now 

known audiofrequency generators in a fundamental manner 
which gives rise to several important advantages. The au 
diofrequency tone generators now known in the art and ac 
tively used in the manner described above operate by generat 
ing simultaneously a plurality of tones selected from a greater 
number of available tones. The received portion of the system 
is electronically equipped to respond only to the correct com 
bination of tones and will not respond to either fewer tones, 
different tones or a greater number of tones. The inherent dif 
?culty in this approach resides in the necessity of generating a 
multiplicity of different tones and maintaining a discemable 
delineation between tones of adjacent frequencies while 
establishing as many different tones as possible within a given 
allowable bandwidth (the bandwidth being established either 
by authority or the limitations of the audio communication 
link). 
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2 
Since the audio frequency signal generator is being used as 

an identification device, it is important to establish as many 
different codes as possible so as to increase the security pro 
vided by the system. Because of the limitations stated above 
and because of the need for such generators to be small 
enough to be conveniently carried by a user, a relatively small 
number of different tones are capable of being generated by 
such devices and as such the security provided is not con 
sidered to be very great. In addition and possibly more impor 
tantly, a device capable of generating a plurality of different 
tones, each of sufficient clarity to be clearly distinguishable 
from the other tones, is necessarily expensive and rather bul 
ky. Accordingly, such devices are not suitable for universal 
application. 
The present invention takes a ‘fundamentally different ap 

proach from that described above in that instead of establish 
ing a signal by the simultaneous generation of a plurality of 
tones it establishes a serial pulse signal requiring only two 
tones (audiofrequencies) and, on a very practical level, is 
capable of establishing one billion unique codes, any one of 
which can be generated and transmitted with the same ease 
for all practical purposes as the parallel codes of prior art 
devices but with a much greater assurance of accuracy since 
only two different frequencies are involved enabling a rela 
tively wide separation between the two. 
The serial pulse signal which is generated by the present in 

vention not only minimizes the bandwidth required but also 
eliminates the necessity for generating the signal according to 
some predetermined timing schedule. In other words the 
signal generator of the present invention operates indepen 
dently of a speci?ed time sequence thus enabling a code to be 
generated manually. By eliminating the need for an accurate 
time sequence of code pulse generation the present invention 
is capable of being manufactured at an extremely low cost 
since one of the most expensive components of known devices 
is totally eliminated. 

In addition, the present invention has the inherent capabili 
ty of being self-programmed which is not within the practical 
capability of prior art devices. Because the present invention 
only requires the capability of generating two different au 
diofrequency signals, the physical dimensions of the device 
are considerably smaller than the acoustical audiofrequency 
generators now known in the art and it is also capable of being 
manufactured at considerably less cost so as to be much 
preferred as a universal identi?cation device. 

SUMMARY OF THE INVENTION 

The present invention provides a device for generating a 
serial pulse signal comprised of- reference pulses and code pul 
ses wherein reference pulses are all at a selected au 
diofrequency while code pulses are at a different au 
diofrequency and a particular pattern of code pulses is deter~ 
mined by the presence or absence of code pulses between suc 
cessive reference pulses. A flat rigid card, much like credit 
cards now popularly used, has established thereon a plurality 
of code element locations with code elements at selected ones 
of such locations and reference element locations with 
reference elements at each such location. The card serves as a 
programmer for a transducer which operates to transduce the 
pattern of reference elements and code elements mechani 
cally established on the card into a serial pulse train for 
acoustical coupling into a device such as a telephone. The 
transducer is formed by a relatively ?at case having a slot and 
tracks for receiving and guiding the card (programmer) and 
houses a pair of gears disposed to engage the reference ele 
ments and code elements and be selectively driven thereby. 
Fixed within the case are two audiofrequency tone generators 
in the form of tone arms each free to vibrate when actuated 
and selected so as to vibrate at different audiofrequencies. 
The gears and tone arms are mechanically coupled through 
actuators which respond to rotation of the gear by setting a 
tone arm to vibrating. Thus when the card is inserted into the 
case and a code element, for instance, causes its associated 
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gear to rotate the actuator operates to set the tone arm cor 
responding to code pulses to vibrating so as to produce a burst 
of audiofrequency vibrations representative of a code ele 
ment. The physical location within the casing of the tone arm 
and the relative physical location of the code and reference 
element locations on the programmer are such that the par 
ticular pattern of code elements on the programmer (the pat 
tern being with reference to the particular code element loca 
tions at which code elements are actually present—for 30 
code element locations there are approximately one billion 
different possible combinations or patterns) is established in 
the audiofrequency pulse signal by the presence or absence of 
a code pulse between successive reference pulses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of the signal generator of the present 
invention with certain portions broken away and certain por 
tions shown in phantom; 

FIG. 2 is an exploded view of one embodiment of the 
present invention with certain portions shown in phantom; 

FIG. 3 is an isometric illustration with certain portions 
shown in phantom of an alternative embodiment of the inven 
tion; 

FIG. 4 is a cross-sectional view taken along lines 4-4 of 
FIG. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIGS. 1 and 2 the present invention comprises 
a programmer in the form of a card 11 and a transducer in the 
form of an audio signal generator 12. Program card 11 can ad 
vantageously be formed from a tough plastic material such as 
is presently used by companies issuing credit cards and has in 
formation stored thereon in the form of spaced teeth along op 
posing longitudinal edges. Teeth 13 formed along one edge of 
card 11 establish reference elements on the card and are 
present at generally regularly spaced intervals along the edge 
of the card. Each of the locations at which a particular 
reference element exists is a reference element location 14 
and each reference element location has a reference element 
formed thereat. 
Along the opposing edge of card 11 are a plurality of regu 

larly spaced code element locations 16 generally equal in 
number to the reference element locations and with code ele 
ments 17 at selected locations 16. Unlike the reference ele 
ment locations there are not code elements at each such loca 
tion. The particular code element location at which a code 
element 17 exists is the variable which distinguishes one card 
11 from another and it is the pattern of code elements with 
respect to the code element locations which establishes the 
code information which is mechanically carried by the card 
and which the transducer 12 transmits in the form of an audio 
pulse signal as will be more fully described herein below. 
While the card 11 may contain other information which may 
be printed, embossed or magnetically embedded into the card, 
for the purposes of the present invention the elements 13 and 
17 provide all of the information necessary to identify the par 
ticular card. As will be described below, the code information 
may be established on the card in di?'erent physical con?gura 
tions and still enjoy the advantages of the invention. 
As mentioned above, the transducer 12 functions to receive 

the card 11 and transduce the information mechanically 
established thereon into a serial pulse signal formed by bursts 
of audiofrequency vibrations. The transducer 12 comprises a 
case 18 formed by case forming members 19, 21 and 22 all of 
which may be conveniently formed of a rigid, durable plastic 
material of the type well known in the an as being suitable for 
the purpose herein described. The case forming member 21 
has a recessed, rectangular central portion 23 surrounded on 
three sides by a raised border 24. Recessed portion 23 is 
opened at its front 26--on its fourth side—such that when 
cover 19 is secured to the raised border 24 a slot is formed at 
the front 26 having a width slightly larger than the width of 
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card 11 measured from the tip of a code element 17 to the tip 
of an opposing reference element 13. Thus the recessed por 
tion 23 serves as a card-receiving member and as a track for 
guiding the card past generally circular openings 27 and 28 
formed in the opposing border-forming members 24a and 24b 
and extending into the recessed portion 23. In order to assure 
that the card 11 is guided correctly into the transducer 12 the 
case-forming member 21 has raised rail 25 formed longitu 
dinally along the center of recessed portion 23 while card 11 
has a recessed groove 30 formed longitudinally along its cen~ 
tral axis. when card 11 is inserted into the generator 12 the 
groove 30 surrounds the rail 25 whereby the card 11 is guided 
down the center of the generator providing a smooth insertion 
of the card. 
The generally cylindrical opening 27 receives code element 

gear 31 having generally evenly spaced teeth 32 formed 
around its circumference. The gear 31 is pivotally secured 
within cylindrical opening 27 as by a pivot pin 33 with the 
teeth 32 extending into the recessed portion 23 for approxi~ 
mately 60 degrees of their travel-about pin 33. Thus when 
card 11 is guided into recess portion 23 code element 17 will 
engage the teeth 32 of gear 31 and cause the gear to rotate 
about its pivot 33. If, of course, a code element is not present 
at a code element location, the card will pass freely past the 
gear teeth until a code element does occur to engage the gear. 
Thus gear 32 will be rotated as a direct function of the pattern 
of code elements on card 11. 
Gear 36 carrying gear teeth 37 is disposed within cylindrical 

opening 28 in ‘precisely the same manner as previously 
described with respect to gear 31 in that teeth 37 extend into‘ 
recess 23 and thus engage the reference elements 13 as card 
11 is inserted into recess 23 and the reference elements pass 
the gear 36. Unlike the code elements, however, a reference 
element is present at each of the reference element locations 
such that to the extent the reference elements are at equally 
spaced intervals along the edge of card 11, the gear 36 will be 
rotated a ?xed number of rotations for a given lineal insertion 
of the card 11 past gear 36. If the gears 31 and 36 are at the 
same longitudinal position as shown, then the code element lo 
cations 16 are offset from the reference element locations 14 
such that a code element location 16 passes gear 31 in 
between each successive pair of reference element locations 
passing gear 28. If, of course, the code element locations and 
reference element locations were not longitudinally offset but 
were rather longitudinally coincident then it would be neces 
sary to offset the gears 31 and 36 so that a code element loca 
tion presents itself to the gear 31 between reference element 
locations presenting themselves to gear 36 as opposed to such 
code element locations and reference element locations being 
presented simultaneously to their respective gears. In either 
arrangement, the rotation of gears 31 and 36 discloses the pat 
tern of code elements since by noting the presence or absence 
of rotation of gear 31 for successive rotations of gear 36 the 
code element pattern is discernable. 
A pair of detent mechanisms 41 formed by spring members 

42 with sections 43 disposed to engage the gears 31 and 36 
operate to limit the rotation of the gears to a single step for 
each engagement of an element with a gear. The gear 36 is 
rotatably pinned in place by a pin 39 precisely in the manner 
described with respect to gear 31 and pin 33. 
The lower cover member 22 of case 18 includes a pair of 

recessed openings 46 and 47 into which a code pulse generat 
ing tone arm 51 and a reference pulse generating tone arm 52 
extend respectively providing an open space in which the tone 
arms are free to vibrate. Tone arm 51 which may be con 
veniently constructed of an appropriate metal material is 
selected to have a characteristic frequency of vibration which 
is different from the characteristic frequency of vibration of 
tone arm 52. Tone arm 51, for example, could be selected so 
as to vibrate at approximately 1,000 112. while tone arm 52 
would vibrate at 1,500 I-Iz. thus providing a clear frequency 
spacing between the two tone arms. 
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Gear 31 and tone arm 51, both of which operate in connec 
tion with code elements 17, are mechanically joined through a 
code tone arm actuator 61 in the form of a gear having teeth 
62 which set tone arm 51 to vibrating when rotated past the 
tone arm during which they engage the tone arm and then 
release it. Actuating gear 61 is secured to gear 31 for rotation 
therewith and is advantageously formed from metal to assure 
that tone arm 51 is properly actuated. Teeth 62 are spaced 
about the periphery of actuator 61 such that the rotation of 
gear 31, in response to a signal reference element 17 passing 
the location of gear 31, causes a single one of teeth 62 to en 
gage and release arm 51 causing it to vibrate. If the tone arm 
51 is still vibrating when the next code element 17 causes gear 
31 to rotate, it will cease its vibration when engaged by the 
next tooth 62 and will begin vibrating again only when 
released by that tooth. Thus rotation of actuator 61 causes 
bursts of vibrations of tone arm 51 which form the au 
diofrequency code pulses of the serial pulse signal which the 
generator produces. 
The tone arm 52 associated with the reference elements 13 

operates in precisely the same manner described above in con 
nection with code elements 17 in that a reference tone arm ac 
tuator 63 having teeth 64 disposed about its periphery is 
mechanically secured to gear 36 for rotation therewith and 
disposed to engage and release'arm 52 to cause the sameto 
vibrate at its characteristic audiofrequency for each engage 
ment of gear 36 with a reference element 13. 
The tone arms 51 and 52 are secured to the member 22 

which serves as a sound board for transmitting the audio 
signals produced by the tone arm. 

Referring now to FIGS. 3 and 4 the invention is shown in a 
somewhat different embodiment although the essential 
operating elements are substantially the same. A case 71 sup 
ports a shaft 72 on which a code element gear 73 and a 
reference element gear 74 are rotatably joumalled. The gears 
73 and 74 are maintained a ?xed distance apart on the shaft 
72 by a spacer cylinder 75 disposed on the shaft between the 
gears. Gears 73 and 74 are disposed to engage the code ele 
ment sprocket holes 76 and reference element sprocket holes 
77, respectively, formed in a card 78. The card 78 cor 
responds to the programmer ll of the embodiment of FIGS. 1 
and 2 while the reference holes 77 correspond to the teeth 13 
and the material between holes 76 corresponds to teeth 17 
both previously described. 
A pair of guide rails 80 and 85 are provided along the interi 

or sides of case 71 for receiving and guiding card 78 smoothly 
past gears 84 and 81. Guides 80 and 85 have U-shaped cross 
sections and are aligned with opening 91 whereby card 78 au 
tomatically enters the guides when inserted in the case open 
mg. 
The gears 73 and 74 have affixed thereto for rotation 

therewith, actuators in the form of gears 81 and 84 respective 
ly. A code tone arm actuator 81 secured to gear 73 operates 
when rotated to actuate a code tone arm 82 mounted within 
the case on a mounting 83. Similarly, a reference tone arm ac 
tuator 84 secured to gear 74 for rotation therewith operates to 
actuate a reference pulse tone arm 86 mounted within casing 
71 by mounting 87. As the card 78 is inserted in the slot 91 in 
case 71, the card material between sprocket holes operates to 
rotate the associated gear and thus cause the associated tone 
arm to vibrate by operation of the intermediate actuator. The 
code sprockets are varied in pattern by eliminating the card 
material between adjacent sprocket holes for selected ones of 
such holes. Thus the material between adjacent sprocket holes 
represents code element locations and the presence or 
absence of material between sprocket holes represents the 
present or absence of a code element respectively. There are, 
of course, no eliminated sprocket hole separations in the case 
of the reference sprocket holes just as there were no reference 
elements deleted from the reference element locations 14. 
The absence of a code element (material between adjacent 
sprocket holes removed) will allow that portion of the card to 
traverse the gear 73 without causing rotation thereof and 
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6 
thereby establish the absence of a code element at that loca 
tion. Once again, the code element locations and reference 
element locations are advantageously offset from one another 
to produce the required time-space relationship. By offsetting 
the sprocket holes as recommended, code elements will be 
presented to the code gear 73 between successive reference 
elements being presented to gear 74 whereby the presence or 
absence of a code element can be discerned. The tone arms 82 
and 86 operate essentially identically with that described with 
respect to tone arms 51 and 52 and should be selected to have 
characteristic vibrations in the audio range at different 
frequencies, preferably not harmonics of each other. 

Both the cars 78 and the card 11 are suitable for pro 
gramming by the user since the teeth 17 can be readily 
removed as can the spaces between selected sprocket holes 
76. Depending on the use to which the system is being out, it 
may or may not be recommended that the user be encouraged 
to change the program which may have been established on 
the card previous to its being issued. The embodiment of the 
programmer utilizing sprocket holes has the advantage of 
reducing the possibility of the program being changed by a 
tooth accidentally being knocked off. There are, however, nu 
merous other physical means by which the reference and code 
pulses could be established on a card, such as by protrusions 
or the like, and the invention is not necessarily limited to any 
form thereof and is limited only to the extent set forth in the 
claims set out hereinbelow. 

While the disclosure above has dealt primarily with the pro 
grammable elements of the present invention and leaves the 
actual program selected to the user to best suit his needs, it 
should be pointed out that a distinguishable start code should 
precede the programmed code itself. Numerous such distin 
guishable codes can easily be provided such as two consecu- 
tive code pulses with no intervening reference pulse. This 
would be recognized by the receiving system as a signal to in 
dicate that the following pulses were to be examined to deter 
mine if they presented the proper code. 

I claim: 
1. An acoustical signal generator comprising in combina 

tion: 
a transducer programmer having a plurality of code element 

locations with code elements present at selected ones of 
said locations establishing a code element pattern thereon 
and a plurality of reference element locations with 
reference elements present at each of such locations 
establishing a reference element pattern thereon; 

a program transducer for mechanically receiving said trans 
ducer programmer and having audiofrequency tone 
generating means operative in response to receipt of said 
programmer by said transducer to generate a series of 
audio pulses corresponding to the code element pattern 
of said programmer and a series of audio pulses cor 
responding to to the reference element pattern, wherein 
the frequency of said code element pulses is different 
from the frequency of said reference element pulses. 

2. The acoustical signal generator of claim 1 wherein said 
audiofrequency tone-generating means comprises: 

a code tone arm operative when actuated to vibrate at a par 
ticular audiofrequency; 

a reference tone arm operative when actuated to vibrate at 
a particular audiofrequency which is different from the 
frequency at which said code tone arm vibrates; 

a code tone arm actuator means disposed in operative as 
, sociation with said code tone arm and responsive to a 
code element to actuate said code tone arm; and 

a reference tone arm actuator means disposed in operative 
association with said reference tone arm and responsive 
to a reference element to actuate said reference tone arm. 

3. The acoustical generator of claim 1 wherein the 
reference element pattern and the code element pattern are 
established on said programmer relative to one another so as 
to interact with said tone-generating means to have it respond 
alternatively to reference element locations and code element 

mime Mn: 
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locations so as to establish a series of audio pulses each 
separated in time from one another whereby the particular 
code element pattern is established by the presence or 
absence of code audio pulses-between successive reference 
audio pulses. 

4. The acoustical generator of claim 3 wherein; said pro 
grammer is further de?ned as a generally rectangular rigid 
plastic card; and 

said program transducer is further de?ned as including 
generally ?at case member with a slot and track formed 
therein for receipt and guidance of said card. 

5. The acoustical generator of claim 4 wherein said code 
and reference elements are established on said card by 
sprocket holes with selected ones of said holes joined by 
removing the card material therebetween wherein a pair of 
sprocket holes separated by card material de?nes an element. 

6. The acoustical generator of claim 4 wherein said code 
and reference elements are established on said card in the 
form of teeth on the edge of said card. 

7. The acoustical generator of claim 4 wherein said trans 
ducer is further de?ned as having; 

a pivotally mounted code element gear within said case to 
engage said code elements as said card is inserted into 
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said case; 
a pivotally mounted reference element gear within said case 

to engage said reference elements as said card is inserted 
into said case; 

a code pulse generating tone ‘arm secured in said case so as 
to be free to vibrate when actuated to generate a code 
pulse at its characteristic frequency of vibration; 

a reference pulse generating tone arm secured in said case 
so as to be free of vibrate when actuated to generate a 
reference pulse at its characteristic frequency of vibration 
which is selected to be different from that of said code 
pulse generating tone arm; 

a code tone arm actuator mechanically coupled between 
said code element gear and said code pulse generating 
tone arm and operable in response to rotation of said 
code element gear to actuate said code tone arm; and 

a reference tone arm actuator mechanically coupled 
between said reference element gear and said reference 
pulse generating tone arm and operable in response to 
rotation of said reference element gear to actuate said 
reference tone arm. 

* 1' 1* III III 
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