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LANGUAGE ANALYSIS INSTRUMENT
LA ANALX OIS INSTRUMENT

The invention relates to an instrument for analysis of the rhythmic meas-
ures of speech .

In accordance with the invention , there is provided an instrument for anal-
ysis of the rhythmic measures of speech comprising at least one input de-
vice operable to generate input signals representing the rhythm of a group of
syllables , and an output device responsive to the signals to provide at least
one of a representation of the input rhythm and an indication of a relation-
ship of the input rhythm to a known or predetermined rhythm .

The or each input device is preferably such as to be operated by the user
manually in a very simple way , as by operation of a push-button to open
and close a switch in a rhythm corresponding to that in which a group of
syllables would be spoken or read . The input device thus provides the input
signals simulating the metre or rhythm of the group of syllables , which
group typically comprises at least part of a line of verse . typically a first
hemistich , although it could equally well comprise a phrase from a rhyth-
mical prose composition .

Information can thus be entered into the Instrument rapidly and in a very
simple way requiring hardly any prior training . No difficulty arises from the
differences between spoken and written language .

The input rhythm can additionally or instead be displayed audibly . The in-
put rhythm can be stored within the instrument if desired and can be re-
trieved as required for visual and/or aural display .

The output device can function in one or more of a variety of ways . Thus
the input rhythm can be displayed symbolically , as by a sequence of differ-
- ent symbols indicating different length syllables .
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For classification and analysis, the output device can include a store storing
therein at least one signal set representing a known or predetermined
rhythm, a comparator for comparing the input signals with at least one
stored signal set , and signalling means indicating a relationship between
the rhythms represented by the input signals and the stored signal set . Pre-
ferably, the store stores a plurality:of the signal sets, each representing a re-
spective known or predetermined rhythm, typically the rhythms of different
verse forms, and a selector device is provided to permit the user to select a
particular signal set for comparison with the input signals .The output de-
vice is then desirably operable selectively to provide at least one of a visual
and an aural representation of the stored signal set , or of the selected one
of the stored signal sets .

The output of the comparator can be applied in various ways depending on
whether the instrument is intended to operate for classification and analy-
sis, for educational purposes or for entertainment . Preferably the instru-
ment is capable of operation in a selected one of a plurality of such modes .

The comparator can instead be arranged to cause the signalling means to
indicate a rhythm in continuation of that of the input signals in response to
agreement between the input signals and the signal set or the selected sig-
nal set . For example, the user having established that the input signals
represent a first hemistich , he can be given a hint as to how to compose a
successive hemistich .

The comparator can moreover be arranged to cause the signalling means to
indicate an error or omission in response to a difference between the input
signals and the stored signal set or the selected signal set . The user then
can correct the input rhythm . or test it against other selected signal sets
until a corresponding known rhythmic form has been located .

Preferably means are provided for varying the speed of the operation of the
instrument , for example , means can be provided for selection of one of a
plurality of tempi of operation of the instrument, conveniently a slow , a
fast , and an intermediate tempo .

For interactive educational purposes , or for use in a competitive game
mode. a plurality of the input devices can be provided for use by a plurality
of users. The users can for example take turns to input a hemistich to follow
a first hemistich taken from the store and displayed on a large visual
screen.
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The instrument provides an electronic keyboard for the analysis and classi-
fication of the rhythmic measures * of spoken or written language , which
provides for its user an aural , visual and quantified representation of the
rhythms of speech. The instrument can be employed to assist the user in
modifying his or her spoken and/or written language in accordance with the
desired effects , and to conform with existing models . The rhythm entered
into the instrument can be analyzed and classified in accordance with se-
lected parameters .

An instrument embodying the invention can thus be employed educationally
to assist the user in acquiring compositional skills through step - by - step
training . The instrument can be employed to detect errors and to afford
guidance for correct usage . Coordination between hand movement and
speech can be promoted , as can precision in the reading of a text and in its
memorization . The translation of texts that have been set to music can be

assisted by comparison of the rhythm of the translation against that of the
original .

The instrument can also be employed for entertainment , in that one or
more players can attempt to duplicate a rhythm selected from those availa-
ble in the instrument , at a selected tempo . The instrument can be embod-
ied on a scale for collective operation , through multiple keyboards and with
a large display screen . The instrument can include additional functions of a
kind conventionally available in computers .

Although the invention is exemplified below by an instrument adapted for
dealing with the Arabic language, the instrument of the invention can be ar-
ranged to deal with any language , and any verse form . The invention is
particularly suited to the treatment of other structured verse forms such as
the English sonnet and the Welsh englyn and cywydd but is not limited to
such forms .

For a better understanding of the present invention and to show how the
same may be carried into effect reference will now be made to the accom-
panying drawings , in which :

Figures 1-3 illustrate the arrangement of keys and lights on the front panel
of an instrument according to the invention .

Figures 4-7 are circuit diagrams for an instrument according to the inven-
tion .
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As shown in Figure 1 the keys and lights are grouped according to function
and purpose . :

In the lower section of the front panel illustrated in Figures 1-3 is the key-
board section 1 with keys labeled K1 to K17 as marked in Figure 2 for enter-
ing data and making appropriate selections of , for example , mode or tem-
po. The function of each of these keys is described below .

Figure 1 illustrates the connection references of each of the keys and these
connection references are indicated in parenthesis in the following list of
functions of the keys . The keys arranged in groups according to their func-
tion and these groups are indicated by respective letters a-h .

a. Selection of mode

Key 1 "Verse’ (,a) ( C1RD) selection of verse / cancellation of entry but re-
taining option .
Key 2 "Free" (,—=) (C3R5) selection of prose or free types of Arabic verse
or of verse in other languages / cancellation
of entry but retaining option .
Key 3 "Game" (——aJ) (C2R5} selection of training and games / cancellation
of entry but retaining option .

b. Selection of tempo

Key 4 "Slow" (=) (C4R4) selection of a slow tempo .

Key 5 "Moderate" ((ssla) (C3R4) selection of moderate tempo .

Key 6 "Fast" (2) (CIRA4) selection of a fast tempo .

c. Entering

Key 7 "Magta’ " (ea3s) (C2R3) entering a magta’ or its substitute.

Key 8 "Short Syllable” (& ya3.) (C1R3) entering a short syllable at the end
of a hemistich, line or unit .

Key 8 "Consonant" (0SLs) (C3R3) entering a consonant at the end of
a hemistich or line.
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5.
d. Cancelling
Key 10 "Unit" (3say) (C1R2) cnacelling units entered. one by one .
Key 11 "Hemistich” (¢ | .as) (C3R2) cancelling one or two hemistichs, one af-
' ter the other.
Key 12 "Total" (AS) (CN1) cancelling of all data entered and return-

ing to preselection of mode .
e. Response

Key 13 "Yes" (ma3) (C4R1) responding yes to the questions : rhyme ? hemi-
stich?

Key 14 "No"  (¥) (C2R1) responding no to the questions : rhyme ? hemi-
stich?

f. Ending

Key 15 "Ending" (:4!) (C4R3) ending of hemistich, line or unit .

g. Returning

Key 16 "Replay" (sslel) (C2R4) returning an entry, after ending .

h. Sound

Key 17 "Sound" (=) (CN4) with or without sound .

A power switch "on/off" is located in the lower lefthand corner of the panel .

A display section 2 consists of ten 7-segment LEDs . These are used to dis-
play the result of entering data on keys K7, K8 and K9 (Section C) . The
panel illustrated is arranged to be particularly convenient to an Arabic
speaker and hence to someone more familiar with reading from right to left
than from left to right .
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The 7-segment LED displays marked G1 - G10 in Figure 1 indicates the en-
tered data by displaying any one of the numbers 1-4 or a hyphen either at
the top of the display or the bottom of the display depending on the data en-
tered . 1 corresponds to a unitary magta’, 2 corresponds to a binary magta’,
3 to a tertiary magta’ and 4 to a quaternary magta’ . The upper hyphen " -~ "
corresponds to a short syllable appended to a prior magta’ at the end of a
hemistich line or unit . However a hyphen at the bottom of the display "_"
corresponds to a consonant appended to a prior magta' at the end of a hemi-
stich line or unit.

The select section 3 of figure 1 consists of five lights which are preferably
LEDs and which are used to indicate the options available when first enter-
ing the data:

Light 1 (D36) indicates the option of a unitary magta’
Light 2 (D40) indicates the option of a binary magta’
Light 3 (D43) indicates option of a tertiary magta’
Light 4 (D44) indicates option of a consonant

Light 5 (D45) indicates the option of ending .

The signals and questions section 4 of figure 1 comprises nine lights, prefer-
ably LEDs, which serve the following purposes :

Light 6 (D17) poses the question of mode : verse, free, game ?

Light 7 (D37) poses the question about the tempo required .

Light 8 (D38) a signal of readiness for entering the first hemistich .
Light 9 (D39) a signal of readiness for entering the second hemistich .

Light 10 (D16) a signal of readiness for entering prose . or free kinds of verse
or any other beat outside speech .

Light 11 (D46) indicates that the entry is not sufficient or is incomplete .

Light 12 (D28) asks about the presence of rhyme at the end of the first hem-
istich .

Light 13 (D29) asks whether the verse is composed of one hemistich only .

Light 14 (D41) analyses entering by a flashing light .
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The results section indicated at 5 in Figure 1 comprises three LEDs D12,
D13, & D14 to the top right of the front panel . These indicate whether or
not the line of verse is complete . D12 indicates that the line of verse is com-
plete whereas D13 indicates that the line of verse lacks a third and D14 in-
dicates that the line of verse lacks two-thirds .

The upper middle section of the panel comprises lights indicating the me-
ters: the ancient meters comprise the two lights D9 & D11 belonging to the
second beat group illustrating the two elementary meters . The other an-
cient meters are illustrated by the lights D7 of the first group, D10 of the
second group, and D8 & D22 of the second group .

The exemplary classical meters comprise D6, D4, D5 of the first group, D24
and D3 of the second group and D23 of the third group. The post classical
meters are illustrated by lights D19 of the first group , D21 of the second
group and D20 & D18 of the third group .

The section to the upper left area of the panel comprises a set of lights indi-
cating the combinations of the first and second hemistich in the same line of
verse and in the poem . D34 indicates the first combination, D32 indicates
the second combination, D30 indicates the third, D35 indicates the fourth,
D33 indicates the fifth and D31 indicates the sixth combination . In addi-
tion D27 indicates that the verse is of the hemistich kind and D26 indicates
the (exceptional) case when two hemistiches are identical as regards their
measure because the same rhyme is present in the first and second hemi-
stich .

The correctness of the composition is indicated by the light D15 which indi-
cates that the first hemistich of a verse whose meter belongs to the first beat
group lacks a short syllable at its beginning . D25 indicates that the magqta
or hemistich is of a rare type or is a theoretical construct (?) of classical pro-
sody {?) . D42 indicates the presence of a fracture .

Figures 4-7 show the electronic circuit design of the hardware wires behind
the front panel of Figures 1-3 .
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Figure 4 illustrates the microprocessor and memory circuit . The micropro-
cessor 40 is the Z80 CPU to which 64K of EPROM 41 and 2K of static RAM
42 is connected . In this particular embodiment only 62K of the EPROM is
used . The static RAM 42 is used to store the various system variables . The
microprocessor 40 runs at 2 MHz provided by a clock circuitry shown at 43
in Figure 4 . A 4 MHz crystal 44 is connected as shown to inverters USBA,
USB, and U5C which are taken from an integrated circuit 45 such as the
74LS04 with appropriate resistors R11 & R12 (both 680 ohms) and a capac-
itor C2 of 6 pF/25V . The output of the inverter U5C is connected to the in-
put of a divider formed by D-type flipflop 46 which is taken from integrated
circuit 74LS74 . An amplifier circuit is used to drive the clock signal to the
CPU . The resulting 2 MHz clock pulse is fed to the clock input of the Z80
microprocessor 40 .

The reset terminal of the microprocessor 40 is connected via schmitt trigger
U8B & C, from integrated circuit 74LS14, connected as illustrated with a
10K resistor R13 and a capacitor C3 (100 uF/16V) and a diode D1 (1N40O01)
to connector CN1 in Figure 1 corresponding to key 12 in Figure 2 which is
used as a reset for concelling all data entered .

The data on data bus lines DO-D7 is fed into and out of the data terminals
of microprocessor 40 and the address data bus is fed out from microproces-
sor 40 on the address bus identified in Figure 4. The higher address lines
All to A15 are used, via the logic circuitry indicated at 48 in Figure 4, to se-
lect either SRAM memory 42 or EPROM memory via the chip select (CE) ter-
minals of each . The memory request (MREQ) output of the microprocessor
40 is also used to address the two memory circuits 41 & 42 . Address lines
A0 - Al0 are used to address the data on the SRAM memory 42 whereas ad-
dress lines AO-A15 are used to address the memory cells of the EPROM 41 .

Figure 5 shows the kevboard controller circuitry (1 in Figure 1) . Connector
CN83 is connected to the keyboard 1 which is a 5x4 matrix keyboard com-
prising the seventeen keys K1-K17 (figure 2) . A standard keyboard decoder
49, which is typically integrated circuit 74C923, scans the matrix keyboard
and identifies the keys pressed by the unique combination of signals at one
of the "row" inputs ROW1-ROWS5, and the column terminals C1-C4 . The
key pressed is then identified by the code on data lines DO-D4 . The other
connections to the keyboard decoder 49 are standard connections with the
read RD and input/output request IORQ serving to select the keyboard de-
coder via terminal OE on the decoder 49 . Data outputs D5-D7 from the
keyboard decoder 49 are generated via integrated circuit output DA via a
buffer circuit 50 which is typically integrated circuit 74LS125 .
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Figure 5 also shows the tone generator circuitry which is preferably built
into the instrument . The circuit for this is indicated generally at 51 in the
upper half of Figure 5 . The input-output request IORQ and the write WR
output from the microprocessor 40 (Figure 4) together with address line A6
are passed through decoder 52 comprising two OR gates connected as
shown in Figure 5 . These OR gates U20C & U20D are from integrated cir-
cuit 74LS32. The output of this decoder 52 forms the input of a multivibra-
tor 53 which drives a speaker (not shown) via amplifier 54 and connection
CN4 . the tone duration is controlled by variable resistor R35 (100K} where-
as the frequency of the tone, i.e. the pitch, is controlled by variable resistor
R41 (10K) connected to a one-shot monostable 55 . The multivibrator 53
and the one-shot 55 may typically each be integrated circuit LM555 . The
amplifier 54 is typically a 2N2222 .

The connector CN1 (Figure 4) is a push button reset switch on the front
panel (see Figure 1), and is indicated in Figure 2 by key K12 .

Connector CN4 is also a push button switch as illustrated in Figure 3 and is
identified on Figure 2 as key 17. This switch controls whether the speaker is
turned on or off .

Figure 6 illustrates the LED (light emitting diode) controllers and their relat-
ed circuitry . The LEDs (D3-D46) are preferably 3 mm high efficiency low
current LEDs with a typical If = 2 mA . Two LED display controllers 56 & 57
are used each to control 23 LEDs . The display controllers 56 & 57 are typi-
cally integrated circuits MM5480 connected as shown . Two circuits with re-
spective 100K potentiometers R50 & R51 connected as shown to respective
capacitors C15 & C16 rated at 0.001 uF/16 V are provided for controlling
the brightness of the LEDs . A decoder 58, typically integrated circuit
74LS32 is used to supply clock pulses to the two display controllers 56 &
57. The data line DATA for the decoders 56 & 57 is supplied via terminals
16 from line DO of the microprocessor data bus .

Figure 7 illustrates a 7-segment display controller for controlling the display
2 (see Figure 1) , i.e. for controlling the set of 7-segment LEDs identified at
G1- G10.
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Two 7-segment display controller drivers 53 & 60 are used each to drive 7-
segment displays. These are typically the twenty - eight pin integrated cir-
cuit 74C912 . Each is driven by data on data bus lines D0O-D3 and the ad-
dresses AO-A2 . The chip select CE terminal is driven by a decoding circuit
61 comprised of integrated circuits 74LS32 and 74LS04 . The segments are
driven via resistors R15-R28 typically of the value 30R. These resistors are
used to limit the current through the LEDs .

Connector CN4 can be used to connect a speaker or a buzzer to the amplifi-
er 54.

The switch CN2 (on/off) connects to the circuit either to power (5 volts) or to
ground as illustrated in Figure 7 .
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Another way of implementing the instrument is shown below .

Figures 8-10 illustrate the arrangement of keys and lights on the front panel
of an instrument according to the invention .

Figures 11-13 are circuit diagrams for an instrument according to the in-
vention .

In the lower section of the front panel illustrated in Figures 8-10 is the key-
board section with keys S1-S20 as marked in Figures 8 for entering data
and making appropriate selections of , for example, mode or tempo . The
function of each of these keys is described below.

Figure 8 illustrates the connection references of each of the keys and these
connection references are indicated in parenthesis in the following list . The
keys are arranged in groups according to their function and these group are
indicated by the respective letters a-h .

a. Selection of mode

Key 1 " Verse " (S13) selection of verse/cancelation of entry but retaining
option .

Key 2 " Free"  ( S14) selection of prose of free types of Arabic verse or of
verse in other languages/cancellation of entry but
retaining option .

Key 3" Game " ( S18) selection of training and games/cancellation of entry
but retaining option .

b. Selection of tempo
Key 4" Slow " ( S12) selection of a slow tempo .

Key 5" Moderate " ( S10) selection of a moderate tempo .
Key 6 " Fast " (S11) selection of a rapid tempo .
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c¢. Entering

Key 7 " Magta' " ( S16) entering a magta’ ot its substitute .

Key 8 " Short Syllable " ( S9 ) entering of a short syllable at the end of a
hemistich , line or unit .

Key 9 " Consonant " ( S7) entering a consonant at the end of a hemi-
stich or line .

d. Cancelling

Key 10 " Unit " (S 3) cancelling units entered , one by one .

Key 11 " Hemistich " (S 2) cancelling one or two hemistichs , one after the
other .

Key 12 " Total " (S 1) cancelling of all data entered and returning to

pre-selection of mode .
e. Response

Key 13 " Yes " (S 5) resonding yes to the questions : rhyme ? hemistich?
Key 14 "No" (54) responding no to the questions : rhyme ? hemistich?

f. Ending

Key 15 " Ending " ( S8) ending of hemistich , line or unit .
g. Returning

Key 16 " Replay " (S6) returning an entry , after ending .
h. Sound

Key 17 " Sound " (S19) with or without sound .
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A power switch marked (S20) is located in the lower right-hand comer of the
panel. A display section consists of ten digits LCD display . This is used to
display the result of entering data on Key S16 . The panel is arranged to be
convenient to an Arabic speaker and hence to someone more familiar with
reading from right to left rather than from left to right . The LCD display in
Figure 8 indicate the entered data by displaying any one of the numbers 1-4
or a middle position hyphen or an apostrophe depending on the data en-
tered. 1 corresponds to a unitary magta’,2 to a binary magqta’, 3 to a tertiary
magqta’ and 4 to a quaternary magqta’ . The middle position hyphen corre-
sponds to a consonant appended to a prior magta’ at the end of a hemistich
» line or unit . However an apostrophe at the top of the display corresponds
to a short syllable appended to a prior magta’ at the end of a hemistich , line
Or unit .

The select section consists of five lights which are preferably LEDs and
which are used to indicate the options available when first entering tha
data:

Light 1 (D41) indicates the option of a unitary magta’ .
Light 2 (D10) indicates the option of a binary magta’ .
Light 3 (D9) indicates the option of a tertiary magta’ .
Light 4 (D8) indicates the option of a consonant .
Light 5 (D7) indicates the option of ending .

The signals and questions section comprises nine more lights , preferably
LEDs , which serve the following purposes :

Light 6 (D40) poses the question of mode verse , free , game ? .
Light 7 (D39) poses the question about the tempo required .

Light 8 (D42)a signal of readiness for entering the first hemistich .
Light 9 (D43) a signal of readiness for entering the second hemistich .

Light 10 (D37) a signal of readiness for entering prose , or free kinds of
verse or any other beat outside speech .

Light 11 (D38) indicates that the entry is not sufficient or is incomplete .

Light 12 (D36) asks about the presence of rhyme at the end of the first
hemistich .

Light 18 (D35) asks whether the verse is composed of one hemistich only .
Light 14 (D44) analyses entering by a flashing light .
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The results section in Figure 8 also comprises three LEDs D30 , D32 & D34
. These indicate whether or not the line of verse is complete . D32 indicates
that the line of verse is complete whereas D34 indicates that the line of
verse lacks a third and D30 indicates that the line of verse lacks two-thirds .

The upper middle section of the panel comprises LEDs indicating the an-
cient meters comprising the two LEDs D18 & D19 belonging to the second
beat group illustrating the two elementary meters . The other ancient meters
are illustrated by the LEDs D16 of the first group , D20 of the second
group , and D21 & D22 of the second group .

The exemplary classical meters comprise D2, D17 and D3 of the first group,
D4 and D5 of the Second group and D6 of the third group . The post classi-
cal meters are illustrated by LEDs D11 of the first group , D12 of the sec-
ond group and D13 & D14 of the third group .

The section to the upper left area of the panel comprises a set of LEDs indi-
cating the combinations of the first and second hemistich in the same line of
verse and in the poem . D24 indicates the first combination , D26 indicates
the second combination, D29 indicates the third , D25 indicates the fourth ,
D27 indicates the fifth and D28 indicates the sixth combination .

In addition D31 indicates that the verse is of the hemistich kind and D33
indicates the ( exceptional ) case when two hemistiches are identical as re-
gards their measure because the same rhyme is present in the first and sec-
ond hemistich .

The correctness of the composition is indicated by the LED D23 which indi-
cates that the first hemistich of a verse whose meter belongs to the first beat
group lacks a short syllable at its beginning . D15 indicates that the magta’
or hemistich is of a rare type or is a theoretical construct (?) of classical pro-
sody (?) . D45 indicates the presence of a fracture .

Figures 11-13 show the circuit design of the hardware wired behind the
front panel of Figures 8-10 .
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Figure 11 illustrates a microprocessor , memory , LCD and sound circuit .
The microprocessor Ul is conveniently the Z80C50 CPU to which 64K of EP-
ROM U7 is connected . In this particular embodiment only 62K of the EP-
ROM is used . The CPU Ul is equipped with 2 K of SRAM internally which
is used to store the various variables . The microprocessor runs convenient-
ly at 4MHz and this is provided by crystal Y1 of value 8 MHz . Terminals INT
. NMI', HALT , WAIT , RFSH , BUSREQ and RESET of the CPU U1 are con-
nected to a resistor pack RN1 of value 10K. The RESET terminal of the CPU
is connected to a push-button switch S1 through a rsistor 10K of RN1 .

The data on data bus D0-D7 is fed into and out of the data terminals of
microprocessor Ul and the address data is fed out from the microprocessor
Ul on the address bus identified in Figures 11 . The memory request
(MREQ) and read (RD) line are used to select the EPROM U7. Address line
AO-A15 are used to address the memory cells of the EPROM U7 .

A decoder composed of two address decoders 74HC138 (U2 and U3 ) are
used to access the different input and output sections . U2 is used to de-
code 1/O addresses of the output sections , whereas U3 is used to decode
1/0 addresses of the input section . Address bits AO-A2 of the CPU are con-
nected to the input of the two decoders (A.B and C respectively ) enabling
the selection of 8 different data ports . IOREQ line of the CPU is connected
to G2A input of the two decoders , and WR line is connected to G2B of U2
for accessing output ports . Whereas , RD line is connected to G2B of U3 ac-
cessing input ports . G1 ( active high ) , G2A ( active low ) , and G2B ( active
low ) lines are used to enable the two decoders when accessing I/0 ports .

Moreover , Figure 11 shows the LCD sub-section which is used to display a
representation of the input sequence or to display stored sequences upon
request . The LCD display is a 10-digits display with 2 annunciators ( apos-
trophe and point ) per digit . The LCD display is driven by a triplexed LCD
decoder/driver chip U4 preferably the MAX7232C . The MAX7232C drives
10 digits and accepts data in serial format . The CLK , WRITE and DATA line
of the MAX7232C are taken from data bits 5,6, and 7 through U12 which is
a 74HC374 shown in Figures 12 . The ACCEPT line of U4 is connected to
the data bus bit DO through a tri-state buffer 74HC125 (U6A) . Therefore ,
writing to the MAX7232C input lines is done through output port address
(94H) bits 5. 6, and 7 . A potentiometer - resistor network (R1 and R2) is
used to control the contrast of the LCD display by connecting it to pin
VDISP of U4.
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The sound sub-section in Figure 11 is based on the ISD1016A (U9) which is
high-quality, single-chip record/playback for 16 seconds messaging applica-
tions . One may use a 60 seconds chip . Each segment in the chip is ac-
cessed through addressed AO through A7 . In this instrument , addresses
A0-A2 of the ISD1016A are connected to ground and addresses A3-A7 are
connected to the data bus of the CPU (D0-D4) through a latch/buffer
74HC374 (U8). The XCLK input is connected to ground . The SP+ and SP-
of the ISD1016A provide direct drive for loudspeakers LS1. One may use an
audio amplifier based on the MC34119 to amplify further the sound output
{not shown in Figures ) .

Figure 12 shows the circuit diagram of the keyboard and LEDs display sec-
tion.

The keyboard section is composed of two 74HC373 latches (U17 and U18 ).
The keyboard keys are composed of 16 push-button conveniently soft-touch
keys connected to the inputs of DO-D7 of U18 and U17 . The latches out-
puts (Q0-Q7) which indicate the current key pressed are connected to data
bus DO-D7 . When no key is pressed , the input of U17 and U18 are driven
high through the use of resistor packs RN2 and RN3 of value 10K . The de-
coded 10 address by U3 ( Figure 11) , provides two lines (RDSWAL and
RDSWBL ) which are used to latch data and enable the latches buffers to
the data bus . RDSWAL and RDSWBL are connected to OC and G of U17
and U18 respectively .

The LED sub-section is composed of 44 LEDs driven by six 74HC374 edge
triggered latches/buffers (U1l to U16) . Each 74HC374 is capable of driving
8 LEDs through limiting current resitors . Different color LEDs are used to
indicate different functions . The OC ( active low ) input of U11, U12, U13,
Ul4 and Ul6 which enable the output of the flip-flops are connected to
ground . Latching data to each latches/buffers is done through input line
CLK which is connected to decoder output (U2 ) shown in Figure 11 .

U15's Q7 output is connected to an opto-isolator circuit to shut-off the Sys-
tem power through software control . The OC input of U15 is connected to a
resistor-capacitor (R43 and C7) of value 100K and 0.1u respectively which
act as a delay . '
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Figure 13 shows the power supply and power control circuit diagram .

The equiprrient described herein is powered by four AA size battery cells pro-
viding 6 volts of voltage . An optional D.C. power pack of 6V @ 200mA, con-
nected at J1, may be used to operate the instrument from an A.C. outlet .
One may use instead of the standard AA batteries four AA rechargable bat-
teries . Resistor R61 of value 100 Ohm and diode D41 of value 1N5817 are
used to charge the batteries .

From the 6V ( labeled Vcc ) is derived the 5V needed by the circuit's chips
through step down resistor R10 of value 10 Ohm , 1 Watt . Bypass capaci-
tors C15 and C8 are used at the +5VA power line , and C9-C12 for the pow-
er line Vee .

The power control section is controlled by a transistor Q2 ( 2N7014 or
equivalent ) whose gate line is connected to the Q output of a JK flip - flop
(U194) through resistor R62 of value 10K. This flip - flop is connected in the
toggle mode by connecting the J.K inputs to Vcc through resistor R57 of val-
ue 100k . The system is tumed on/off by push-button S20 which is con-
nected to a debouncing circuit made of resistor R60 ( 100k) and capacitor
C14 ( 0.1uF) and connected to an inverting buffer U20C ( 14584BTV) whose
output is connected to the clock input of U19B . The instrument on state is
indicated by optional LED (D48) and current limiting resistor R59 ( 390
Ohm ) connected to the drain of Q2 . The PR ( preset ) line of the JK flip-flop
is connected to an inverting buffer network (U20A , U20B ,U20D and U20E),
resitors (R58 AND R54) , capacitor (C13 ) and diode (D46). D46 (1N4148) is
used to discharge capacitor C13 when power source is removed from instru-
ment . Opto-isolater (ISO1) is used to turn the instrument off .
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CLAIMS

1. An instrument for the analysis of rhythmic measures of speech compris-
ing at least one input device operable to generate input signals representing
the rhythm of a group of syllables, and an output device responsive to the
signals to provide at least one of a representation of the input rhythm and
an indication of a relationship of the input rhythm to a known or predeter-
mined rhythm .

2. An instrument as claimed in 1 wherein the output device provides at least
one of a visual and an aural representation of the input rhythm .

3. An instrument as claimed in claim 2 wherein the output device provides a
visual representation in the form of numeric display , which can also be in
alpha - numeric display .

4. An instrument as claimed in claim 3 wherein the display screen compris-
es symbols representing different rhythmic measures of speech.

S. An instrument as claimed in claim 1,2,3 or 4 wherein the output device
comprises a store storing therein at least one signal set representing a
known or predetermined rhythm, a comparator for comparing the input sig-
nals with at least one stored signal set, and signalling means indicating a
relationship between the rhythms represented by the input signals and the
stored signal set .

6. An instrument as claimed in claim 5 wherein the store stores therein a
plurality of the signal sets , each signal set representing a respective prede-
termined rhythm, and wherein a selector device is provided to permit the
user to select a particular signal set for comparaison with the input signals
in the comparator .

7. An instrument as claimed in claim 6 wherein the signal sets represent the
rhythms of different forms of verse .

8. An instrument as claimed in claim 5 , 6 or 7 wherein the output device is
selectively operable to provide at least one of a visual and an aural repre-
sentation of the stored signal set or the selected signal set .

SUBSTITUTE SHEET (RULE 26)



WO 95/12189

2"

FIG.1

SUBSTITUTE SHEET (RULE 26)

PCT/GB94/02311
1/25
5 el
= g losy |
oo | | o7 |
‘ [:1 | | I~
o o |
D34 D21 | l D’O | .12
Y | | @ l_o_l D
. 035 . | D | pi1| |
° °
D31 g D32 |Dzo| . | os | . | ot
033 | . |Dz4| Los | |,
JLEL l_ms_l D22 | D14}
D27 D.g —
° 4 |
D26 | p23 |
° ° °
D25 D42 D15
4 ° °
D46 D38
° Y ° °
D29 D41 D16 D3g
' ° °
D28 coe e o 0¥ D17
__—>In45D44D43D40D36
o0 0000 O0OCOCOC®
———1G10G9 G8 G7 G6 G5 G4 G3 G2 G1
1 °
° CN4 [-h o °
s C1R2 " caral| c1Rs5
C2R1 o | |C3R '. 01.33
C2R3 o || @
o C3R2 C3R4|| C3R5
C4R1 . .
o |l o °
CN1 | |C4R3 C2R4 ||{C1R4| | C2R5
~ :
ON/OFF \
A A A



PCT/GB94/02311

WO 95/12189
2/25
<4
R4 v v
4
6 C
: <>
ol &
| |
1 1 —
v
1R 2
| o ST
3 2 1
v K172 v v —
—
v ko ad L
ey O o
1 Ke | K7 K8 Txs| [ke
[k13
E Y a Y
K12 K 16) K6 K3
OK‘lS
HE

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 95/12189

PCT/GB94/02311
AW I WA e
2| @
cf_':f; e L % ® 4~ I
M g @ v v
9 K | v _| @ [ ]
5 B <
® XRL -2 (]
4
o o [Zle e °
-
: I o &._, )
o | @ 2, ® ®
3 = et
5| ¢ Zk
s ° o
l ? || -——* 25
| 1
° .
c)‘;’-" R e 1 L,& —
v
¢ . Cj‘*':" @ 5 t‘;-o.
® .
| &> r2? o x®_
o000 o0
sy Y 3 2 1
st . as - eA-‘J
Lla! b4 e \4 v -
v s, = e
2 &) &
et ree sl oo |ps
& A Y
(_?g d\})’l ;)\L) @" MJ 8/
— 5 .
ﬁ 2:/-“‘:';' 1 L 1) _ \

FIG.3

SUBSTITUTE SHEET (RULE 26)




PCT/GB94/02311

WO 95/12189

ey "Old

ey

vV

O0A

Ly

~ |N |

/

JJA

||MN|AH—>> ov oe /.
W1
_ = o3un M %
OHOT 55— ouot m« €€ /)
um q Um Ve .
an g un e
= ov | s sng sS3daav
||OM|h HS434 v 7t \IE
8v
e
—d 17vH 6v
O o1y =
72 2w |+ /)
Y] 4
5| 1™ LV I—
S wm Vi o
2H S I—g
13534
a2z 00 |— /]
/ va
- —22d yv sna A= $
8
N1S) ra INI\
9 Ssa |M|.\
9a|—&¢—
EAll\m"
Nid Ob w: n

SUBSTITUTE SHEET {RULE 26)



PCT/GB94/02311

WO 95/12189
5/25
o _/ﬁ
X
N
L 4
D
. <t
3 A
- fon)] ,_" .'N_ —
2918 -L g L
-
e
O
o 8
L,
O ik
Ry
L ° |

43
=
VCC
vCcC

<
<
>
2 pal B 2
c ¥
-
< o
ce oaptd |
o ~ Ne
3 ot =
> < l
) .
) w P———————
’ |

SUBSTITUTE SHEET (RULE 26)



WO 95/12189

PCT/GB94/02311
. 6/25
o

: r———
| o

©

<

)

. )

]

< (18

3

< HO'

ﬁ_l

w ((( L

o fIZZzx<<
2 T
2 © =l
N <t
N
[v2}
o 21N— - = WO~
OUOO
© <
\\ I 2]t
\ 3 X
> © “'
<

[ A1l >
HREQ

-SUBSTITUTE SHEET (RULE 26)



PCT/GB94/02311

WO 95/12189

7/25

ENO

P Old

™
O

[
I

<oy |
T Iz
z 02
8l
99N O—
€2
zv OMVIeT
Viee
N £tz /1
51| 9d av[z X olv-0¥
<ZroT g o wie—]
<_10-0a A5 v :
] v
/|I/N.F| €d M R
N ERY
Q51— +a v |7 ]
6 oa ov a
Nid 82 en
. 28N

%

SUBSTITUTE SHEET (RULE 26)




WO 95/12189

PCT/GB94/02311
‘ VCC
a1
8 4
U17A
2 3
] P q
7 3
33 DIS
c5 5 6 R35 R36 !
cv THR
i — L vee - graz
I “ | _‘06
= uts |1 =
| 52 vCC
u20C
]
8 12 2t
org 10 3 11
- ‘—2_/u200
7
l WR Damas —
VCC
u1s 20PIN(TQO
19
DO
U21 14PIN 5 49 1
6 9
6 -2 gi T6 rowz L2
D5 50 14 = 15 3
vee ) ROW3 |—
_[___ DA  ROW4
.
= 4 110 ROW5 _5.
c1 {2
Cc2 1—;-
| C3 =
» U20A U208 C4 8 )
| RD > 3 4
1 6 14 | o 7
[ToRa > — N
_ , osc L&
D 49

FIG.5a

SUBSTITUTE SHEET (RULE 26)

lll}
=




WO 95/12189 : PCT/GB94/02311

9/25

vCcC

R39
CN4

Q15

t'li

| vee vee
8 !4
2 . R40
TR Q
55 DIS L
> 6
oV THR
T R41
— 1
CN3 c7 = 7—1_: .

T FIG.5b

SUBSTITUTE SHEET (RULE 26)




WO 95/12189 PCT/GB94/02311

10/25

11

12

' vCC
14
6 9
7 U27C
U27D
3 )

~58
e
u27B

U27A

1I0RQ
WR
A5

. A3

I A2 >

l DO >

FIG. 6a

SUBSTITUTE SHEET {RULE 25)



PCT/GB94/02311

WO 95/12189

11/25

o
J0A

AN )
vea o Lt Jez0 =
£2a 77 8" 1 zzo =
2ed N\\u wm 120 L
12a 5—] 0¢0
0za AA | 610 ———0D00A
6L 77 ¢c__ |80 vt
8La jw L10
714 9l0
aid A 52 510 M T
si1a el 14 10 5
via _ 22 |eio ST
altal sz__| zio
gLa i 2 Li0
2\a AN € 0Lo
ria 7 A v 60
oTa A 5 80 95 i
60 el 9 Lo h.._
7a 7 A 8 <0 —_1 osd 10107,
5q i 6 ¥o oa
s 24 s vo = )?
7 A L c0 ‘
€d cl ‘o
Nid 82 sen

FIG.6b

SUBSTITUTE SHEET (RULE 26)



PCT/GB94/02311

WO 95/12189

12/25

J0A

aidl a0
9va i Li SYo -
__Sva i 8t__|ppo —
vva A/ 6L |evo |
eva 7 02| zvo L
zva Ll 34 ) 0 DOA
1va i ¢c_ |ovo vi -
ova 7 £¢ 6E0 e
&€ il ve | geo 910
ged v sz | se0 ~— ey
€0 N 9¢ 9£0 39A
9e€d lc GEO 28 gy L/\J\/\l
e 82_ | veo IS |
Gea i 4 €€0
vea 77 € 2€0
ged \\\ u v 1€0
2ed ] 0£0
1eq 77 9_lsz0 N IT!
Qeq / “ L 820
___6ea__| \\\\ 8 1,20
—82d_] {920 viva
zza zz 0t 1szo 9l
__9za_ | {7~ S [
w Gza 4
Nid 82 9zn

FIG. 6¢

SUBSTITUTE SHEET (RU

2b)

Lt



WO 95/12189 PCT/GB94/02311

13/25

US 28 PIN gis - R21

SA |17
SB 118
18 AN

SC |18 A A A

st [V
SF [23 Y VY
e FESAAA

- 2 | WE SG | 24 |

[AO 2k os9 [Zovee
Al K2 15

DO
D1

D2
D3

1021 (31 EN PR
O ®W>

Tz >—Bix3 1
7 1DP
8 | OSE D5 110
16 | SOE D4 |11
_ D3 112
- — D2 113
1| CE D1 |14

U11D | 4

U10 28 PIN R22 - R28!

' 3| A SA |17
1 1 B0 |
A D e | N AN
5|c sc 19V
D2 SC 119 A
2 o5 >——2° SD [21 AWA
U12A : 2}5 —%\N\/L
™0 26 | k1 SG|24VYY
A1 S; K2 VYT
1 A2 k3 = f-é’-ovcc
7| op '
8 | OSE D5 |10
16} SOE D4 111
_— D3 |12
= __ __ b2l
WE CE D1 |14
VCC
‘ 14
B8 >—Fm 4 g UB

1
10RQ 3 5 /
A4 2 =7

FIG. 7a

SUBSTITUTE SHEET (RULE 26)



PCT/GB94/02311

WO 95/12189
a
b .
c G10 G9 G8 G7 G6
d
e
f
g
‘ Q2 ‘ Q3 O4|/ OSI/ 06(/
a
b .
c G5 G4 G3 G2 G1
d
e
f
g
‘ O7|< ‘ QSl: OQK 4010 Q11
+5V ——
GND—

FIG. 7b

SUBSTITUTE SHEET (RULE 26)

CN2



PCT/GB94/02311

WO 95/12189

15/25

91S

]

It

=0}
-
2]

I

svd
o

s1a@ ¢eed
0] o

9e€a sed
O (6]

eva
0

tva L€4
o] o

cva
6€a ©

8£Q
ovda

€ed
O

vmo Nmo
O O

via €id
o (o]

9d
(0]

¢ca
o

Lca
o

Led
O

oea 62¢d
o] 0
cia
o)
sa va
o o
gia
o
0¢a 614
O O

Led
O

8cd
(0]
Geda
(0]
9¢da veca
o o)
Lia
O
Ed ca
o o
Zia
O
9ia

FIG. 8

SUBSTITUTE SHEET (RULE 26)



WO 95/12189

PCT/GB94/02311

| °, °
o} O ks o Sl
! ‘;Lﬂ.ﬂ i,
o - Ol e
£ X
) e}
1 ¢
o)
<]
o .
rs -
o}
S ¥
% o
Jo =
o)
.’l
o)
PL:
c
° ., © °
o Lilew O .
() ()
T Lz
:l S = P
o § e © b e c
pasme S a3l © o
© o o c
<, Ol e ks
-
O O o O o
o< sl S r ¢ \
|
E
e Lt
fsals s
g PRy USL. —_] D
- C-.-_"—- ,->
O W o Il
e 3 P
OO U O — =
) U..LS ‘h._' ‘L_...! \‘—;a.“—c ) D D

FIG. 9

SUBSTITUTE SHEET (RULE 26)



WO 95/12189 PCT/GB94/02311

™ 420

\
348

FIG.10

SUBSTITUTE SHEET (RULE 26)



PCT/GBY4/02311

WO 95/12189

18/25

¥——] o0v = ._1
) Ve
xlllw” oI MIOX I N0 {  yova |
¥—g| 43 om o 20 ulll__
wo3 [=X Y
52 [
¥——LNO VNV b/ [ _ o Bl 2 7a ¥4
XIa NI VYNV ad 3z _ - o1 90 ad 71 9 A
Prez 0 sy sa "/
HIMvIdS x—[-. NI XNV TINP vO va el va \
G| dS AAT 6 €0 £d a £a \
i *ds v [ 520 2af— =0 "/
St M E s |'O Hary ra e
= oa
= 1 VSSA vv S = 00 3 0a
‘ assA eV [+ —
2t
ev g -
VAG+ O VOOA L -
91 2 T
ov
JoA o 52| G00A 3
6N
(£ "r0)a

eLL"Old

SUBSTITUTE SHEET (RULE 26)




WO 95/12189

Us

COM3
Ccom2
com1

1Z
1Y
1X

2Z
2y

2X.

3Z
3Y
3X

47
4Y
4X

5Z
5Y
5X

6Z
BY

6X

7Z
7Y
7X

87
8y

8X

9z
Y

9X

10Z
10Y
10X

FIG. 1

iBSTiTUT‘l‘E g’EET (RULE 26)

PCT/GB94/02311
U4
EXTRAL
LCDOK 37| accepT RD
! 5l coms
26 41 com2 1
30 3| com1 3
DO
127 €14z
— |
28 3127
29 10| 5y
23 11 2X
30 12 37
21 13 4y
20 14] ay
33 151 47
18 16| 4y
17 17] 4x
35 18| &5
36 19] oy
15 20| £y
38 21 67
39 22] oy
11 231 6x LCD CONTRAST ADJ
41 24 75 ,
—a | [
8 7X L
44 27 R2
8z
5 28] oy R1
4 29| ox ,
_ VDISP
46 30| o7
47 314 gy CLK M
3 32| oy
2 WRITE LCDCLK
38 ” 10Z s LCDWRL
19 10Y DATA | LCDATA
2 351 10x




WO 95/12189

SURSTITUTE SHEET (RULE 26)

PCT/GB94/02311
u7
D7 19
07
oG 8] r 151 A15
05
D4___ 16 A13 |28 A13
04 2
D3 15} o A12 AT2
D2 13 02 A11 23 Al1
D1 12] - a10l.21 A10 !
DO 11 00 Agl 24 A9
Ag 125 A8
A7 2’ A7
6 |4 A6
HE A5
o Ad
s L A3
B A2
A1 12 Al
a0 10 AD
D7_|
ce |20 MREOL /" Db -
22 RDL L/ D5
OE/VPP Ve
/" D3
/D2
U2 /" D1
1 AO /" DO
LED A CLK AT S
. B Al
LED B CL I Ao RDL
LED C CLK WRL
LED D CLK
LED E CLK a1 L8 MREOL
LED F CLK
G2a bt IOROL —IOROL |
azB b2 WRL
RSTL
U3
. 1 A0
RDSWAL 12 5 vo AL
‘ ‘ 14 Y1 B A1
RDSWBL 13 o vo c 3 A2 I LINK
RDEXTRAL 1 | ALED.SCH
. T | APWR.SCH
»—o=0 Y4
10d vs a1 |
S con b2 IOROL
x—7—0 Y6 "5
%—q Y7 G2B P o

FIG.11c



WO 95/12189

PCT/GB94/02311
U1
5 18
- A15 INT VCC
A14 19
2 A13 NMI
A12
1 A11 HALT 20
44 A10 27 M/\
431 A9 BUSACK | KN
41] 7 wam 8l L A
39 a5 VNN
36 31
A4 M1 B ﬁ/\’ ™~
37) a3 RFSH — NN\
- 6
35| A1 C50ADDR | RN1
34} ap
29
BUSREQ
30
1] og RESET RSTL RSTL
10 D5 T
B s ak i CLK
9
D3 24
41 oo XTAL1 -
17} D1 l —y
L] 81
204 wR =
21} MREQ o5
22| 10RQ XTALO
Cl== =—=cC2

FIG.11d

SUBSTITUTE SHEET (RULE 26)



WO 95/12189 PCT/GB94/02311
D16 LED(Y) |4390 R44
D17 LED(Y) s 390 ,@43\ U16
o 2 3 DO
D18 LED(Y) 390 R46 Qo DO
77 NN 311 D14 D1\
D19 LED(Y) 30 R¥7_ 6lqr  Dp2l7 D2\
D20 LED(Y) “* [N 350  R48 L 91qs p3l8 D3 \
P N 12104 D4 113 D4 N
D21 LED(Y) 390 R4, 5lgs s |14 D5 \
] o]
D22 LED(Y) “*[ D390 RS0 —81 a8 ps Lz D6 N\
D23 LED(Y) “* | X 390 k5 I a7 pr(18 DA\
- AN
J_ r'e 4 ) oc 1
= ok 41 :]____
D24 LED(B) 290  R52
D25 LED(B) " |X 200 B8 u13
P 2 3 DO
D26 LED(B) 300 R9 Q0 Do
w7 ANANN— 2| Q1 D114 D1 N\
D27 LED(B) 300 R0 I S e D2\
D28 LED(B) ““|J 300 R11 [ S e D318 03\\
I'73 L 12 13 D4
D29 LED(B 300 Ri2 Q4 D4
) P, AN - 15 Q5 D5 14 D5 N\
D30 LED(B) 300 R13_ 8las  psll” D6 N
D31 LED(B) “” ) 300 APJCA ~2 a7 |18 D7 \
' 1 N\
» oc pl—
~ D32 LED(B) 390 R36 CLK 41 D’ LEDDCLK ]
D33 LED(B) *“ |} 390 R37_ 15 = -
D34 LED (B)** {390  R38 2100 Do LS DO
NN/ 5 N
p3s LeD(B) ““|Mas0  _R39 Q1 pr |4 D1
P77 8laz D2 L D2 N
D36 LED (B) 390 R40 913 p3l8 D3 N
D37 LED(B) ““|) 390 R41 L 12] 04 psl13 D4 N
D38 LED(B) #“| Y499  R42 L1505 ps 4 D5\
P7 MV —16fgs g 17 D6 N
PWROFF 1917 p7 |18 D7
1 " oohr N
= CLK LEDCCLK
(il 'rl o
FIG.12a R o =

SUBSTITUTE SHEET (RULE 26)




WO 95/12189

PCT/GB94/02311
R15
D11 LED(O) - 300 RIS,
R16 u12
D12 LED(O) 300 R16, , \ 0o
D13 LED(O) 300 5 4 57\
=7 M Q1 D1
D14 LED(O) 300 R18 6lgr  D2|Z D2
ED(0) *“|)Y 390 R19 L 91q3 p3l8 D3
D15 LED(O) AN 12 )4 N\
7% ‘ —_—sQ4 p4 13 D4\
= 5% o5 22
Q6 D6 D6
191q7  p7|8 D7
: R\
[ LCpCiK oc DH
L_LCDWRL CLk 41 LEDECLK
| LCDDATA >— -
D39 LED(B) 390 R20
< ~ R21 . 11
D40 LED(B) — 390 m ) L:)o —13 Do
D2 LED(G) 30 h22 s " D\
Py ‘L Q1 D1
D3 LED(G) 390 % 6 Q2 2z D2 N
D4 LED(G) ““|) 390 _R24 L 9las D3} D3
D5 LED(G) **|N 390 524 ——12iqs  palld D4\
D6 LED(G) 390 \R26 1606 sl D6 \
D7 LED(G) "X 300 R27 —9 g7 p7 8 DQ
#¥ oc DH '
=] R28 CLK 41 ~LEDAGK ]
D8 LED(G) 390 A _L LK
D9 LED(G) ““]% 390 R29 Ut4 T
. ¥ : 3
R30 2 DO
D10 LED(G) i 3% B30, : cclg go ? =N
D41 LED(G) 390 B3 6lor bplZ D2\
2
D42 LED(G) *¥|} 300 R32. 9103 D3 L8 D3
D43 LED(G) “”|) 390 R33 L___12] o4 pa i3 D4 \
nabtvh 15 14 D5 N
g4 R34 L1515 ps
D44 LED(B) 390 RN 16 17 D6 N
D45 LED(R) 390 R 19lqr o7 118 D7
V{4 oc 01_1 TN
— 11
= CLK l_j/ LEDBCLK !

FIG.12b

SUBSTITUTE SHEET (RUILE 26)




WO 95/12189

24/25

PCT/GB94/02311

ggesse ™

TN\
Qo 12__D0
a1 2—_D1 /]
Q2|8 D2/
Q3 |>_D3
Q4 Mi/
Qs ‘M/
as |16_D6 /]
q7118_D7./

Qo
Q1
Q2
Q3
Q4 |
Q5
Q6

a7ld

e

t
O
w

12 D4

6 D6
9 D7

i

u17
PBSW _S2 55— vee & o
PBSW —_a
S mveclie i D1
PBSW 845_:1_(_: l ; .
S5
PBSW 55— l ¢ gj
pBSwW | S8 5= | nje
—_—e
PBSW| 87 5= 700
PBSW| S8 2% L gc
—T e
PBSW[S105°%
—
PBSW | S1152c
12 — .
PBSW | §12 =25 3 —
PBSW | 813 2 : -
14— D1
PBSW 280 = o
PBSW 1 b—n-(—} 5 o
PBSW (519 =0 Talo
ON/OFF :j 05
PBSW | S15 —o— D6
—0 o— L . 8] o
PBSW | 16 52~ ] R
PBSW |S17 ~a— | ézgggggé =
= RN3

ENTER KEYS (3)

FIG.12¢

SUBSTITUTE SHEET (RULE £6)



PCT/GB94/02311

WO 95/12189

25/25

asn
@)
 43IMOd NOILD3S DOTYNY e el
Hm_mwm mTh_]o T W12 0— H ¢t
20A J 1 m
—— m l
+ Tb
v 510 a2 d K 29N
MOVd HIMOd A9 Z
V6N = =
D?;: AS LXV Aw m
119 |.w.| i
anod — |1 Ty
- -+ —r —— —t— —t
194 6va £ L == ==
8 zio [uoJoo [0 ¢ el
—020A d02n
0 1 H
o 9] ATz y10 |_. -
0 Pg %A_m AN~ o o
H o 09d 440/NO
eod d o02n
10O ' r A—O0 J0A 02S
a b Z 6 154
asin ﬂh
<o & oo
A
SR
LOSl PN 310 uMd H
(9)aa ssy €10
AN - .
svd o—QA__: mAm ol eAm NA.AT Ay
302N aozn YA vozn
9va

S
20

654

€1 Old

SdVD SSvdA8 'S3LVO vHiX3

6

J0A

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT’

Inten  .nal Application No

PCT/GB 94/02311

A. CLASSIFICATION OF SUBJECT MATTE

IPC 6 GO9B19/04 GOQBg>06 G09B15/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 GO9B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

AL.;US) 22 April 1986
see column 2, line 17 - column 4, Tline 32;
claim 1; figures 1,2

../_..

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y W0,A,92 11618 (KOLLER,ROMAN; DE) 9 July 1,2,5,8
1992
see page 45, paragraph 2 - page 61,
paragraph 1; claims 2,4
A 6,9,10
Y W0,A,83 02508 (PEPERSACK,WALTER ET AL.; 1,2,5,8
BE) 21 July 1983
A see the whole document 3
Y US,A,4 583 443 (SENGHAAS,KARL A. ET 1,2,5,8

m Further documents are listed in the continuation of box C.

m Patent family members are listed in annex.

° Special categories of cited documents :

"A° document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means ’

“P" document published prior to the international filing date but
later than the priority date claimed

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principie or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
documnent is combined with one or more other such docu-
m&ts, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

27 January 1995

Date of mailing of the international search report

03.029

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 ¢po nl,
Fax: (+31-70) 340-3016

Authorized officer

Gorun, M

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Interz.  .nal Application No

PCT/GB 94/02311

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US,A,4 580 133 (MATSUOKA,MIKIHARU ET AL.; 1,2,5,8
JP) 1 April 1986

see column 2, line 14 - column 4, line 10;
claims 1-4; figures 1-2B

A US,A,4 919 030 (PERRON,MARIUS R.; US) 24 1,5,14

April 1990

see column 4, line 39 - column 8, line 23;

claims 1-3; figures 1-4C

A US,A,4 969 194 (EZAWA,SADAAKI ET AL.;JP) 6 1

November 1990 8
1

see the whole document

A PATENT ABSTRACTS OF JAPAN 1
vol. 17, no. 673 (P-1658) 10 December
1993

& JP,A,52 024 688 (NEC CORP) 3 September
1993

see abstract

A US,A,4 089 246 (KOOKER,STEPHEN L.;US) 16 1-3
May 1978

see the whole document

A GB,A,2 080 604 (ROSE,ALFRED GEORGE; GB) 3 1,2
February 1982

Form PCT/ISA/210 {continuation of second sheet) (July 1992)

page 2 of 2



INTERNATIONAL SEARCH REPORT

tnforration on patent family members

Intenn.  nal Application No

PCT/GB 94/02311

Patent document Publication Patent family Publication
cited in search report date member(s) date
W0-A-9211618 09-07-92 DE-A- 4041766 12-09-91

WO-A- 9110222 11-07-91
EP-A- 0464173 08-01-92
DE~-A- 4143257 04-02-93
DE-A- 4222983 28-10-93
DE-A- 4222990 21-10-93

W0-A-8302508 21-07-83 NONE

US-A-4583443 20-04-86 iaﬁé

Gg-A-4580133 01-0;:;6 NL-A- 8301;06 - 01-12-83
US-A-4919030 ~ 24-04-90 GB-A- 2236878 17-04-91
US-A-4969194 06-11-90 o JP-B- 6005451-_-_ 19-01-94

JP-A- 63157184 30-06-88

US-A-4089246 16-05-78 NONE

GB-A-2080604 03-02-82 NONE

Form PCT/ISA/210 (patent family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

