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[57] ABSTRACT 
A novel teaching machine having an indicia display 
means, random signal generator means for actuating 
said display means, a keyboard and a means for elec 
tronically determining a functional interrelationship 
between the displayed indicia and comparing it with an 

input keyed into the keyboard by a student viewing the 
display in order to develop the student's skill in evaluat 
ing the relationship between the displayed indicia as 
well as utilizing the keyboard. 

23 Claims, 7 Drawing Figures 
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TEACHING DEVICE HAVING MEANS 
PRODUCING A SELF-GENERATED PROGRAM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to teaching 
machines and, more particularly, to a novel machine for 
simultaneously teaching indicia relationships and key 
board operation without requiring the use of a previ 
ously prepared program. 
Means have long been provided for training an opera 

tor to use the keyboards of various types of equipment 
by requiring that be visually inspect a sequence of indi 
cia and depress the corresponding keys on the machine 
keyboard. Examples of each devices are disclosed in the 
US. Pats. to Goodell et a1. 3,021,611, Priednicks et al. 
3,100,351, Steury 3,136,073, Kobler et al. 3,281,959, and 
Hannah et al. 3,355,819. Although each of these prior 
art devices are primarily concerned with training an 
individual to utilize a keyboard and incidentally im 
prove the users mental prowess, each requires that some 
type of previously prepared program be provided for 
generating the display which is to be observed by the 
student so that he may responsively actuate the key 
board. These devices also include means for comparing 
the displayed program with the keyboard manipulations 
performed by the student in order that his learning 
progress may be evaluated. 
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In addition to increasing the cost and complexity of 35 
the teaching apparatus, the necessity of providing a 
programmed tape or ?lm as well as a means for display 
ing the program makes for a generally bulky device 
typically requiring a substantial number of mechanical 
components which give rise to troublesome as well as 
expensive periodic maintenance. Were it possible to 
provide a comparable teaching device which did not 
require the previously prepared program, but instead 
generated the display indicia using random signal gener 
ating techniques, a considerably less complicated, less 
expensive and more ef?cient device would be realized, 
and more readily utilizable. 

OBJECTS OF THE PRESENT INVENTION 

It is therefore an object of the present invention to 
provide a novel character relationship and keyboard 
training device which requires no previously prepared 
program as an operative element thereof. 

Another object of the present invention is to provide 
a novel arithmetic training device which utilizes ran 
dom number signal generators to provide display indi 
cia which are to be analyzed by the student who then 
inserts his answer into a keyboard for electronic com 
parison. 

Still another object of the present invention is to 
provide a novel keyboard training machine which is 
entirely electronic in operation and requires no previ< 
ously prepared program to provide the visual indicia. 

Still another object of the present invention is to 
provide a novel electronic tool for training an individ 
ual to rapidly analyze a plurality of parameters having a 
certain interrelationship and perform a speci?c function 
in response thereto. 
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2 
Another object of the present invention is to gener 

ate, by any means, random indicia, which, by predeter 
mined or randomly generated relationship or relative 
standard, require from a student, a response which may 
be compared to a desired response to teach or train the 
student. The student response may be manifested by the 
use of any suitable means including keypunch devices, 
push buttons, knobs, dials, and voice. 

SUMMARY OF THE PRESENT INVENTION 

In accordance with the present invention, a novel 
teaching machine is provided which in a preferred form 
includes a display means for displaying a plurality of 
indicia, a keyboard having a plurality of keys arranged 
in some predetermined order and a means for compar 
ing the displayed indicia or some functional interrela 
tionship therebetween with the output of the keyboard 
in order to develop a student’s skill in utilizing the key 
board as well as mentally evaluating the relationship 
between the displayed indicia. The display indicia, 
which may be visual, tactile, audio or olfactory in na 
ture, are independently altered in response to random 
signal generator means which cause them to change in 
a random order rather than in some programmed se' 
quence. In one embodiment, the device also included a 
timer for determining some selected testing period and 
a counting device for determining the number of cor 
rect keyboard manipulations accomplished within the 
timed period. 
An important advantage of the apparatus of the pres 

ent invention is that since the display is generated ran 
domly it does not require that any predetermined dis 
play program be prepared therefor. 
Another advantage of the present invention is that 

one can utilize the device over and over to improve his 
analytical ability as well as keyboard dexterity without 
being subjected to an identical display sequence since 
each character of the display is generated randomly and 
independently. 

, Another advantage of the present invention is that in 
a suitable embodiment the display may be generated by 
electronic random signal generating means so that no 
mechanical program conversion components are re 
quired. 

Still another advantage of the present invention is 
that one device can be utilized to selectively provide 
various types of display so as to require that different 
types of mental activity be exercised in response 
thereto. 

Still other advantages of the present invention will 
become apparent to those skilled in the art after having 
read the following detailed description of the preferred 
embodiments which are illustrated in detail in the sev 
eral ?gures of the drawing. 

IN THE DRAWING 

FIG. 1 is a pictorial illustration of a basic arithmetic 
instruction device in accordance with the present inven 
tion. 
FIG. 2 is a block diagram illustrating the components 

of the basic arithmetic instruction device illustrated in 
FIG. 1. 
FIG. 3 is a more detailed block diagram of the appa 

ratus shown in simpli?ed form in FIG. 2. 
FIG. 4 is a block diagram illustrating a more versatile 

teaching device in accordance with the present inven 
tion. 
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FIG. 5 is a diagram illustrating a possible form which 
the displayed indicia might take in accordance with the 
present invention. 
FIG. 6A illustrates a modulo 24 counter which may 

be incorporated in an embodiment ofthe present inven~ 
tion. 
FIG. 6B is an operations table illustrating operation 

of an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGv 1 of the drawing, there is shown a preferred 
embodiment of an arithmetical instruction device in 
accordance with the present invention which includes a 
housing 10 that is suitably con?gured to contain the 
electronics necessary to operate the device while at the 
same time providing an attractive as well as functional 
keyboard mount and display panel. The inclined panel 
12 forms the upper portion of the housing 10 and in 
cludes an inclined portion 14 which accommodates the 
manipulative controls of the device and a more sharply 
inclined portion 16 which forms the display panel 16. 
Arranged on the panel 14 are an on-off switch 18, a 
keyboard 20, a three position switch 24 and an electro 
magnetic impulse counter 26. The keyboard 20 includes 
ten buttons for accommodating the digits 0, l, 2 . . . 9 
and an eleventh button 22 for causing the number se 
lected on the keyboard to be entered into the compara 
tor apparatus of the device. 
The display panel 16 includes a pair of windows 28 

and 30 behind which are placed suitable indicia display 
means, such as Nixie tubes, or the like. Af?xed to the 
face of the panel 16 between the two windows 28 and 30 
is a plus sign, and an equal sign is displayed to the right 
of the window 30 followed by a question mark to indi 
cate that the student is to add the numbers indicated in 
the windows 28 and 30. After the student mentally 
computes the answer and depresses the appropriate 
keys on the keyboard 20, the comparator button 22 is 
depressed. If the keyed in ?gure was equal to the right 
answer, a new set of numbers will immediately be dis 
played at 28 and 30 and the counter 26 will be advanced 
one count. Although not included in the preferred em 
bodiment, it may also be desirable to provide a suitable 
audible signalling device to indicate a correct answer. 

In using the device, the on-off switch 18 is depressed 
to the on position and the student decides whether he 
wishes to work the device continuously or attempt to 
work against a selected time period. After deciding he 
appropriately actuates the three position switch 24 
which has a start position, a timed operation position 
and a continuous operation position. If he selects the 
continuous mode, the device will operate continuously 
for an indefinite period of time, whereas if he selects the 
timed mode the operation will be terminated after a 
preselected period which may, for example, be one 
minute. Assuming the timed mode of operation is 
chosen. the student ?rst sets the counter to zero, de 
?ects the switch 24 into the start position and then into 
the timed operation position and immediately two digits 
appears in the windows 28 and 30. The student then 
adds the two digits, punches out the answer on the 
keyboard 20 and depresses the button 22 which, if the 
answer is correct, causes a tally to be added to the 
counter and a new set of digits to be immediately dis 
played. The operation is repeated as rapidly as possible 
during the timed period. 
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Each time a correct entry is made into the keyboard, 

a correct count is produced on the counter 26 which 
totals up the number of correct operations made during 
the one minute time period. If an incorrect answer 
should be entered onto the keyboard 20 followed by a 
depression of the button 22, the keyboard will be 
cleared but the indicia in windows 28 and 30 will not 
change and the student will known that his answer was 
wrong. He must then enter the right answer onto the 
keyboard before he can continue, 
Although the particular device illustrated is designed 

to teach arithmetic addition as well as to improve key 
board competence, it is to be understood that an appro 
priately modi?ed device could just as well be provided 
to teach subtraction, multiplication, or division. Fur 
thermore, where the principal use of the device is to 
train the student in keyboard operation the particular 
design of the keyboard may be modi?ed to conform to 
the keyboard of some other type of device such as for 
example, the staggered button keyboard of the standard 
keypunch machines used by computer programmers. 
Turning now to FIG. 2 of the drawing, a block dia 

gram of the internal components of the device is illus 
trated which includes a random numbers generator 40 
having two output lines 42 and 44 upon which indepen 
dent signals corresponding to the digits 0 through 9 are 
randomly output. The output line 42 is coupled to a 
display means, the face of which is exposed through 
window 30 of the display device 46, and the random 
output line 44 is coupled to the display device which is 
positioned behind the window 28. The output lines 42 
and 44 are also coupled to the inputs of an arithmetic 
unit 48 which combines the random output signals in 
accordance with the function indicated by the arithmet 
ical operator 29, shown on the face of the display device 
46, to produce an output on line 50 which is fed into one 
input of the comparator 52. Also input to the compara 
tor 52 is an electrical signal responsive to the number 
entered into the keyboard 54. 
Upon having like signals input thereinto. the compar 

ator 52 generates an output signal which is coupled into 
a control unit 56 that in turn causes a new set of random 
numbers to be generated by the generator 40. The out 
put of the control unit 56 also causes the counter 58 to 
be advanced one digit each time a new set of random 
numbers is generated. In order to select the mode of 
operation of the device, a position mode switch 24 is 
provided which, in position A, a momentary position 
causes the timer to be reset, in position B, causes the 
timer to run for a predetermined period of time before 
supplying a signal to the control unit to disable the 
random generator 40, and a position C, which allows 
the device to be operated continuously. 
As an example of the operation of the device, assume 

that the student wishes to improve his speed in the 
addition of two numerical digits. After turning the de 
vice on, he will switch the mode switch 24 to position A 
to reset the timer. This, being a spring loaded momen 
tary position, will immediately switch to B upon release 
at which time a start signal will be sent to control unit 
56 to activate the random numbers generator 40. The 
generator 40 will then generate random electrical out 
put signals on lines 42 and 44 which will be converted 
into the digital characters to be displayed through win 
dows 28 and 30. The student will then, as quickly as 
possible, add the numbers 8 and 4 and enter the answer 
12 into the keyboard 54 and depress the enter button to 
enter the number into the comparator 52. Meanwhile, 
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the arithmetic unit 48 will have performed the required 
addition of the two signals appearing on lines 42 and 44 
and will produce an input to the comparator 52 equiva 
lent to the correct answer. 
The comparator 52 will then compare the inputs from 

the unit 48 and the keyboard 54 and if the correct an 
swer has been entered into the keyboard, the compara 
tor 52 will signal the control unit 56 that a proper com 
parison has been made and the control unit will immedi 
ately reactuate the generator 40 causing it to produce a 
new numerical display. The output from the control 
unit 56 also advances the counter 58 by one digit to 
indicate that one correct answer has been made. The 
student then repeats the operation as rapidly as possible 
and as many times as he can before the time period 
elapses and the timer causes the device to be inacti 
vated. At the expiration of the period, the student may 
note the total number of correct answers obtained on 
counter 58 and compare this with a previous perfor 
mance to evaluate his learning process. 

This device has been found to be highly effective 
from an educational standpoint since it provides a stim 
ulus, allows the student to respond, and then gives im 
mediate reinforcement after a correct response has been 
made. The fact that the machine operates instanta 
neously to change the display to an unpredictable new 
stimulus, captures and retains the attention of the stu 
dent and allows him to proceed at his fastest possible 
rate since he need not wait for a new display following 
the insertion of a correct answer. Thus, the only time 
limiting factors involved in the operation of the device 
are those attributable to the mental and physical abilities 
of the student. 
Although the actual circuit elements which can be 

utilized to form the system illustrated in the block dia 
gram of FIG. 2 can take many forms, a speci?c example 
of an operable embodiment is illustrated in FIG. 3 of the 
drawing. The system includes a high frequency oscilla 
tor 70 which is coupled through an AND gate 72 to an 
accumulating counter 74 that is utilized to drive a digi 
tal indicator 76, which may be a nixie tube, or the like. 
The oscillator 70 has a ?xed frequency of, for example, 
one megahertz, which during the time that the gate 72 
is open causes the accumulating counter 74 to repeti 
tiously count from 0 through 9 until the gate is closed. 
Upon the closing of the gate 72, the last count is held 
and displayed on the indicator 76. By opening the gate 
72 to allow the high frequency signal to spill into the 
counter and then closing it some inde?nite number of 
cycles later, the indicia displayed on the indicator 76 is 
caused to be nearly random and has no actual relation 
ship to the control input to the gate 72. 
The control input to the gate 72 is provided by a 

?ip-?op 78 the output of which is fed through a delay 
80 and then back into the reset side of the ?ip-flop 78 so 
that the period that the gate 72 is open is equivalent to 
the period of the delay means 80. The delay period of 
the means 80 might, for example, be approximately 250 
milliseconds so that in the case where the count rate of 
the counter 74 is lXlO‘ counts per second, i.e., the 
frequency of the oscillator 70 is l megahertz, the num 
ber of counts which would be introduced into counters 
74 would be 2.5 X 105. If the delay means 80 has a period 
accuracy of 0.1% then the count ambiguity will be 250 
counts. Even if the delay means had a period accuracy 
of 0.l% the count ambiguity will still be as high as 25 
counts. This means that there will be uncertainty of at 
least 25 counts, which being in excess of 10 means that 
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6 
the ?nal units digit are unpredictable and, therefore, 
random. 

In order to generate the second random number, the 
output of the gate 72 is fed through a second gate 86 and 
into a second accumulating counter 88. The output of 
the counter 88 is fed to the second digital indicator 90 
via a storage register 92. In order that the second indica 
tor be made random with respect to the ?rst indicator, 
the gate 86 is energized with a 60 cycle dither so that 
the wave form input to the counter 88 is as illustrated. 
Due to the low tolerances of the circuit apparatus, there 
is thus no consistent correlation between the outputs 
indicated on the displays 76 and 90 and they may be said 
to have no interrelationship. 
As the ?ip-flop 78 is reset, the output is fed through 

line 94 to a 10 pulse generator 96 which generates 10 
pulses that are fed into the accumulating counter 74. 
These 10 pulses cause the counter to count through one 
complete cycle back around to where it was before the 
10 pulses. Because of the speed at which this occurs, 
there is no noticeable occurrence of this additional‘ 
count on the indicator 76. As the counter 74 counts past 
zero, a carry signal is generated and introduced into the 
set input of a flip-flop 98. The output of the 10 pulse 
generator 96 is also fed into the accumulating counter 
88 through a gate 100 which is driven by the ?ip-?op 
98. 

Since the ?ip-?op 98 is set by the carry from counter 
74, and this carry will be generated when a number of 
pulses equalling the l0’s complement of the number 
stored in counter 74 is received, then gate 100 will be 
opened after the complement of the number stored in 
counter 74 has been clocked out of the I!) pulse genera 
tor. For example, if 8 has been stored in counter 74, then 
?ip-?op 98 will be set following the ?rst 2 pulses from 
the 10 pulse generator. Gate 100 will then allowing the 
remaining 8 pulses of the 10 pulses to be accumulated 
into counter 88. In this manner the addition is per 
formed. 

Notice that prior to the execution of the 10 pulses, 
counter 74 contained the number 8 and counter 88 con 
tained the number 4. After the execution of the 10 
pulses, counter 74 still contains the number 8 (since it 
has been cycled one full cycle of 10) and counter con 
tains the 2 which is the least signi?cant digit of the 
answer which is 12. The most signi?cant digit of the 
answer is stored in flip-?op 104 and was generated 
when counter 88 carried during the addition cycle. This 
example demonstrates the purpose of storage register 
92. 

Since accumulating counter 88, unlike accumulating 
counter 74 does not contain the same number after 
addition, then the number stored prior to addition is 
stored in register 92 upon completion of the random 
number accumulation and prior to the performance of 
the arithmetical operation. This is accomplished by 
using the delay ?ip-?op 78 to allow the storage register 
92 to “follow” the accumulating counter 88 until the 
delay is complete, at which time the storage register 92 
is no longer allowed to "follow" the counter 88, thus 
holding for display the original addend while counter 
88 is further used to accumulate the sum. 

Input to the other side of the comparator 106 is the 
output of the keyboard 110. If the two inputs to the 
comparator are equal, the comparator generates an 
output signal on the line 112 which is returned to the 
?ip-?op 78 causing the gate 72 to again be open to cause 
a new set of random numbers to be displayed on the 
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indicators 76 and 90. The output of the comparator 106 
is also used to energize a counter 114 which indicates 
the number of correct manipulations performed by the 
student during the period of use of the device. A timer 
116 is also provided for enabling all of the circuits upon 
having a start input applied thereto. 
Turning now to FIG. 4 of the drawing, a block dia 

gram of a more versatile device will be described. As in 
the system schematically illustrated in FIG. 2, this sys 
tem includes a random numbers generator 120, a display 
means 122, an arithmetic unit 124, a comparator 126, a 
keyboard 128, a control unit 130, a timer 132 and a 
counter 134. However, whereas the system illustrated in 
FIG. 2 was limited to performing a single operation, 
namely, the addition of two randomly generated num 
bers, the present embodiment is made capable of not 
only forming an arithmetic combination of more than 
two numbers, but can also provide a random selection 
of the arithmetic operators. 
The operator selection is provided by a signal gener 

ating means 136 having two outputs coupled to the 
operator display means disposed behind windows 138 
and 140. As an example, the operators displayed in the 
windows 138 and 140 may take the form of plus signs, 
minus signs, multiplication signs, division signs, equal 
signs or combinations thereof. The function selector 136 
may be manually operated or it may be comprised of a 
second random generating mechanism similar to the 
random numbers generator 120 so that not only the 
numbers but also the operators may be random. 

in this embodiment, the random numbers generator 
120 has three random number output lines 140, 142 and 
144 which are respectively coupled to the digital dis 
play means behind the windows 146, 148 and 150. How 
ever, only two of them are provided with outputs at any 
one time. The two random outputs along with the two 
outputs of the functions selector 136 are fed into the 
arithmetic unit 124 so as to enable the unit 124 to make 
the proper calculation and input an answer signal into 
the comparator 126 for comparison with the answer 
entered into the keyboard 128 by the student. 
The problem would be set up displaying in the dis 

play windows A through E as illustrated in FIG. 5, 
indicia of the form shown below each window. This 
could be accomplished by using the random number 
generator to generate a random number of modulo 24. 
The modulo 24 counter might, for example, be com 
prised of 2 ?ip-flops connected as a mod 3 (+3) counter 
following by 3 flip-?ops connected as a straight 3 bit 
binary counter (+4, +2) as illustrated in FIG. 6A. This 
random number would determine which operator was 
the equal sign and what the other operator was as well 
as which of the displays was to be the unknown. After 
this is performed as indicated in the table shown in FIG. 
6B and the appropriate numbers are presented in the 
respective display windows and are fed to the arithme 
tic unit 124. 
Although the operation of this embodiment is gener 

ally similar to that of the previously described embodi 
ment, it will be understood that a considerably more 
complicated arithmetic exercise can be accommodated. 
Using a device in accordance with this embodiment, the 
student can in a single problem be subjected to com 
bined arithmetic operations. 
Whereas the present invention has been described 

with particular reference to a device for performing 
arithmetic functions using numbers to the base 10, it is 
also possible that the device could be used with other 
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8 
numbering systems. Furthermore, the displayed indicia 
need not be numerical ?gures but may take the form of 
any set of representative characters, either visual, audio, 
tactile or olfactory in nature, which have some interre 
lationship which will require a predetermined mental 
treatment by the student in order to determine an an 
swer which can be keyed into the comparator. More 
over, the indicia may be of the type which requires 
simple matching of characters. 

Although single purpose devices in accordance with 
the invention can be readily provided, the contemplated 
rami?cations of utility of a more sophisticated embodi 
ment of this device are manyfold since once the elec 
tronics of the sophisticated embodiment are determined, 
it will be possible to change from one type of teaching 
to another by merely substituting the appropriate dis 
play indicators and keyboard characters and selecting 
the proper computing characteristic for the signal ana 
lyzing portion of the device. 

Wherein the related prior art devices have necessar 
ily required that some type of mechanical drive means 
be provided for displaying a previously prepared pro 
gram to the student, the present invention makes no 
such requirement and thus can be made free of internal 
mechanical components if found desirable for a particu 
lar application. Furthermore, by using any of the forms 
of non-mechanical switching devices well-known in the 
art for the keyboard and other switches, a completely 
non-mechanical device can be provided. For example, 
the keyboard could be comprised of a plurality of heat 
sensitive, proximity or capacitance-type switches such 
as are used in elevator call systems, and the like. 
While the invention has been described with refer 

ence to specific preferred embodiments, it is contem 
plated that many alterations and modi?cations will be 
come apparent to those skilled in the art after having 
read the foregoing description. It is therefore to be 
understood that this description is for purposes of illus 
tration only and is in no manner intended to be limiting 
in any way. Furthermore, it is intended that the ap 
pended claims be interpreted as covering all modi?ca 
tions which fall within the true spirit and scope of the 
invention. 
What is claimed is: 
l. A teaching device comprising: 
a random signal generator means for generating at 

least two random output signals in response to a 
control signal; 

display means responsive to said output signals and 
operative to provide a display of indicia commen 
surate with said output signals, said display means 
further displaying indicia commensurate with a 
particular relationship concerning the output signal 
indicia; 

signal computer means responsive to said output sig 
nals and operative to provide a computed signal in 
accordance with said particular relationship; 

response insertion means into which a proposed solu 
tion to said particular relationship can be entered 
by an observer thereof, said insertion means pro 
viding a response signal in accordance with the 
entered solution; and 

comparator means for comparing said computed sig 
nal and said response signal and operative to pro~ 
vide a comparison signal. 

2. A teaching device as recited in claim 1 wherein 
said comparison signal is utilized to trigger said random 
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signal generator means to generate new random output 
signals. 

3. A teaching device as recited in claim 2 which fur 
ther includes a timer means to disable said teaching 
device after a predetermined period of time has elapsed 
following the application of said control signal. 

4. A teaching device as recited in claim 3 which fur 
ther includes counter means for indicating the number 
of comparison signals provided during said predeter 
mined period of time. 

5. A teaching device as recited in claim 1 including a 
relationship generator means for generating a relation 
ship signal, said display means being responsive to said 
relationship signal and operative to display indicia com 
mensurate therewith and said signal computer means 
also being responsive to said relationship signal and 
operative to provide a computed signal in accordance 
with the relationship between said relationship signal 
and said output signals. 

6. A teaching device as recited in claim 5 wherein 
said relationship generator means is a generator of ran 
dom relationship signals. 

7. A teaching device as recited in claim 6 wherein the 
output of said comparator means is utilized to trigger 
said random signal generator means to generate new 
random output signals and said relationship generator 
means to generate a new random relationship signal. 

8. A teaching device as recited in claim 7 further 
including a timer means to disable said teaching device 
after a predetermined period of time has elapsed follow 
ing the application of said control signal. 

9. A teaching device as recited in claim 8 further 
including a counting means for indicating the number of 
responses completed during said predetermined period 
of times. 

10. A teaching device as recited in claim 2 wherein 
said output signal indicia are in the form of numerical 
digits and said relationship indicia is in the form of an 
arithmetic operator symbol and wherein said signal 
computer means operates in accordance with an arith 
metic operator selected from the group consisting of 
addition, subtraction, multiplication and division. 

11. Apparatus as recited in claim 10 further including 
a random relationship generator means for supplying an 
arithmetic relationship signal to said display means 
commensurate with a further arithmetic relationship 
and to said signal computer means to provide a com 
puted signal in accordance with further arithmetic rela 
tionship. 

12. A teaching device as recited in claim 5 wherein 
said indicia are in the form of numerical digits and arith 
metic operator symbols and wherein said signal com 
puter means is in arithmetic computing device operat 
ing in accordance with an arithmetic operator selected 
from the group consisting of one or more of addition, 
subtraction, multiplication and division. 

13. A teaching device comprising: 
random signal generating means for generating a 

plurality of independent random signals; 
indicator means responsive to said random signals 
and operative to display indicia commensurate 
therewith; 

computing means responsive to said random signals 
and operative to provide a computed signal com 
mensurate with a selected interrelationship be 
tween said random signals; 

response insertion means into which a mentally com 
puted input can be entered by an observer in re 
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10 
sponse to an inspection of said indicator means, said 
insertion means producing a response signal; and 

comparator means responsive to said computed signal 
and said response signal and operative to provide a 
predetermined indication upon coincidence there 
between. 

14. A teaching device as recited in claim 13 wherein 
said indicia include digital characters commensurate 
with said random signals and an arithmetic operator 
commensurate with said selected interrelationship dis 
posed between said digital characters. 

15. A teaching device as recited in claim [12] 13 
wherein said random signal generating means generates 
a new plurality of random signals in response to the 
occurrence of said predetermined indication. 

16. A teaching device comprising: 
a random signal generating means for generating 
random outputs; display means operatively cou 
pled to said generating means and displaying indi 
cia responsive to said random outputs; 

computing means responsive to said random outputs and 
operative to provide a computed signal commensurate 
with a selected interrelationship between said random 
outputs; 

response insertion means into which an observer may 
insert his responses to the indicia displayed by said 
display means; and 

comparator means for comparing said [random out 
puts] computed signal with said responses and for 
producing an indication of correspondence there 
between. 

17. A teaching device as recited in claim 16 wherein 
said comparator means includes an analyzer means for 
analyzing said random outputs and producing resultant 
indications which can be directly compared with said 
responses. 

18. A teaching device comprising: 
a random signal generator means for generating at least 

two random output signals in response to a control 
signal; 

display means responsive to said output signals and 
operative to provide a display of indicia of at least two 
decimal numbers commensuate with said output sig 
nals, said display means further displaying indicia 
commensurate with a particular reltionship concern 
ing the output signal indicia, which is an indicia lo 
cated in association with said displayed decimal num 
bers, of a specific arithmetic function to be performed 
thereon; 

signal computer means responsive to said output signals 
and operative to provide a computed signal in accor 
dance with said arithmetic function,‘ 

response insertion means including a keyboard having 
keys thereon numbered with separate, single digit 
decimal integers, with which a proposed solution to the 
performance of said specified arithmetic function 
upon said displayed decimal numbers can be entered 
by an observer thereof said insertion means providing 
a response signal in accordance with the entered solu 
tion; 

comparator means for comparing said computed signal 
and said response signal and operative to provide a 
comparison signal: and 

a unitary housing containing all of the aforesaid means, 
and said keys of said keyboard are positioned to be 
manipulatable from externally of said housing and 
said display means is positioned to be visible from 
externally of said housing. 



Re. 31,070 
11 12 

gating means interposed between said recycling counting 
19. A teaching device according to claim 18 further means and Said high frequency Signal generating 

characterized in that said display is positioned above said means, and 

keyboard which is located on the face of said housing. gating Comm! means coupled to operate said gating 
5 means and having an output timing ambiguity greater 

20. A teaching device according to claim 18 further than said recycle period. 
21. A teaching device according to claim 20 further 

_ characterized in that said high frequency signal generating 
Comprises means is a high frequency oscillator. 

recycling counting means for providing at least one of lo 22- A leaching device according to claim 20 further 
characterized in that said gating control means includes a 
60 cycle dither as a driving output. 

high frequency signal generating means coupled to ad- 23. A teaching device according to claim 20 further 
characterized in that said gating control means includes a 
delay means 

recycle at the end of a recycle period, " * " * “ 

characterized in that said random signal generator means 

said output signals, 

vance said recycling counting means, to repetitious/y i5 

20 

25 

30 

35 

45 

50 

55 

65 


