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PULSED- TOWeD 9¢/887MG EXERCI SE METHOD BACKGROUND OF THE I NVENT$ §95/1015§he
Field of the Invention. The:present invention relates generally to the

i el d of pacing nmethods such as netronone-enhanced rhyt hm ¢ paci ng. l\/bre
particularly, it concerns pui,ggﬂxmgx-ﬁm;ﬁ@ MMSﬁOﬁgtﬂébeaSI ng a
reader's reading rate. 2. = . It is known in
the art to produce rhythmc F=paci ng certain
activities such a nud el | For exanpl e, netronones

are used to provide afﬂytgghgeggat &ﬁ@l&?n N q_aLt%Csr eggggrgﬁ de&; eqﬁl%d

Users desiri ng to | ncrease heir exercl ses,

speaki ng rat & or fiedd ngfsppadginey @?MI Pu%r@@semﬁmoﬂmﬂﬂmw of
the netronone an@n%»m%se phBéngat e szoztéﬂepar%%u\iaﬂycorieswémy a

conventi onal may 0 exerC|S|n one's rea ) Is to sinpl read
text at a pace sé&tt ?r'd'r‘f’@ %d’ gr S&é‘@%etaé&d’@rsaoftr@ﬁ a8 i ce
by readi ng one Ilrtyadﬁng adtd.or each beat cycl e of the .

2. The Back rou d Art.

10 It is known in the art to produce rhythmic sound
‘sequences to assist in pacing certain activities such as
'music, speaking and reading. For example, metronomes
are used to proﬁide a rhythmic beat which can be
increased and decreased. Users desirihg to increase the

15 tempo of their musical exercises, speaking rate or
reading speed may gradually increase the rhythmic beat
of the metronome and increase the rate of their activity
correspondingly.

A conventional way of exercising one’s reading

20, speed is to simply read text at a pace set by a
metronome-type device. Speed readers often practice by
reading one line of text for each beat cycle of the
metronome. As the beat frequency of the metronome is
ihcreased,.the user is compelled to read the lines of

25 text at a faster rate in order to keep paée with the

beat cycles.

Some of the early attempts to improve the state of
the art in the field of timing and pacing have focused
on the device and not the method. U.s. Patent No.
30 3,332,076 (issued to Burson, Jr. on July 18, 1967)

discloses a portable transistorized oscillator unit for



met ronone. As the beat frequency of the netronone is increased,

conpelleqvéﬁg&ﬁgg the lines of 25 text at a faster rate *€n£§gﬁpﬁ&o keep

pace wth
of the ar

not the nethod.

t inthe field of timng and paci ng have focused on the device and.

on July 18,

WD 96/ 037

produci ng audi bl

met hod of use Wa@ééentuéhév&hetﬁanﬁethaamfyus&m%émmlj ressency
to increase the reading rate. 5

22

t cycles. Sonme of the early attenpts to inprove e st

the user is

ate

U S Patent No. 30 - 3,332,076 (issued to Burson, Jr.

1967) discl oses a portable transi storized oscillator unit

%Fodu01?%eaaud1bl mpulses “or clEEREUSRE/ 1ddpEstable

or i C at adjustable rates. wever,

" More recent attenpts to inprove

state of the artsa€: t Oglimplys inreasettivalspeatt fzequensynitical increase
for performng the sanme old nethod. For exanple, U S. Pat

devi ces

Nos. 4,775, 322 anﬁearﬂﬁﬁlﬂﬁeritssued to Behunin on Cctober 4, 1988 and July

23, 1991

5

10

15

20

More recent attempts to improve the state of the
art are touted as novel methods, but are essentially new
devices for performing the same old method. For
example, U.S.. Patent .Nos. 4,775,322 and 5;033,966
(issued to Behunin on October 4, 1988 and July 23, 1991,
respectively) disclose sound systems for producing
cyclic stereophonic sound patterns in the form of
panning sdund' seguences. A sound source is ‘panned
steteophonically from. left to rightﬂthen fight to left
to pace a reader’s eyé'movement accordingly. Volume
adjustment is used to enhance therpanning effect, for
ekample by increasing the volume as the sound is panned
stereophonically from left .to right. The Behunin
patents teach additional effects such as pitch
adjustment and stenopaic gpgglés used to block visual
distractions to the reader’s line of sight. .

-Sbme attempts have been made to improve the actual

method of use of the sound patterns. For example,

" "ramp" and "push-up" functions have been used to help

increase effort on the part of the reader. The ramp
method ihvolves increasing the frequency of an audible
beat cycle ovet_a-period of time, such as a three to
five minute period, from an initial rate to a new

increased . rate. The reader Xeeps pace with the
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10 respectively) disclose sound systens for producing cyclic stereophonic
sound pat wasgeo37se t he form of panni ng sound sequences. A BEroshsagiRgce 1 S
Jpanned stereophonically fromleft to right then right to left to pace a
Teader's eye novenent accordingly. Vol une 15 adj ustment is used to
enhance the panning effect, for exanple by i:ncreasing the volune as the
sound i s panned stereophonically from left to right. The Behunin
patents teach addindmessdingf f beat syetleastpi achisdjeustimennesndratenopdine
goggl es used to bl ock visual 20 distractions to the reader's |ine of
sight. Sone atteﬁ&ﬁhﬁﬂ?&@%ﬁhﬂﬂrﬂﬁﬁﬁ@tﬂ&hﬁyowevﬁhveacpsxfowm@mmg(ﬂftkkeof
the sound patterns. For exanple, "ranp" and gush up"” functions have been
used to hel p i ncriR methog ag uPhErpaFt°%$s?ﬁE %83d%+mesﬂ7m59¥uﬁ¥éﬁp e,

oo of ¥ v SR o AR ool RS AR e
E;g / 8392‘3’ ' NClgeas ead né’vﬂtﬁ'lcreas-gae ra':t%adq{he W&%ﬂf dropped
back down to the initial rate and again wuniformly
increased to the new increased rate. This is done two
or more times in order to gradually condition the reader
for performance at the increased rate. However, it can
- 10 be seen by those familiar with the field that the ramp
and pushéup methods are mere reformulations of the old
method: a mere uniform increase of the beat frequency

to increase the reading rate.

Inspection of the prior art thus reveals that many
15 of the improvements involve either elaborate devices
which fail to significantly induce increased effort by
the reader, or mere reformulations of the old methods.
It is in fact a common thread in many areas of endeavor
in modern society that péople tend to pursue additional
20 gadgetry instead of additional effort when attempting to
improve performance. Applicant has discovered that
reading rates can be improved without fancy goggles or
stereophonic sound shows, if readers are simply induced
to increase their effort. Of current interest are
25. methods ahd: devices which provide imprdved ways to
increase effort and speed in activities such as reading,

musical exercises and the like.



3 increasing beat cycle to achieve the new rate. The push-up net hod
essentiequd@¢mgﬁalves performance of the ranp nmethod a numpgapbsgsesecutive
times. For ‘exanple, instead of a one-tine increase froman initral rate to
5 a new increased rate, the frequency is abruptly dropped back down to
the initial rate and again uniformy incregsed to the new increased rate.
This is done two or nore tinmes in order to gradually condition the reader

for performance at the i payzeraed 2 SuMioway OF THE QAVEMrTOWE Seen by
those famliar with the field that the ranp and push-up nethods are nere

refornul ati ons of thgtolid tRébadore anrrebjectooth therpresent iheeheddn
frequency to increase the reading rate. Inspection of the prior art thus
reveal s that natyg lproviélet ha idpvicencand | covtrespending eimebbedt efdevi ces
which fail to significantly induce increased effort by the reader, or nere
refornul ati ons prodheingdnoveh®rcing sequenges isefadnivtonimpreye rateany
areas of endeavor in nodern society that people tend to pursue additional
20 gadget®y iﬁgtﬁﬁﬁfGFmaﬁﬁﬁtﬁBnHPréPPSrgcﬁﬁgﬁt&FFenpting to inprove
e e, oaPP | SN, AR G55 "BE LRIV RS %88 BEolimLOved
such a method which is particularly adapted to assist in
the improvement of reading rates.
The above objects and others not specifically
10 recited are realized in a specific illustrative example ‘
of a pulsed-tone timing method. Pulsed audible guide
tones are activated at an initial pulsing rate. The
pulsing rate is manipulated so as to repeatably (i)
increase the pulsing rate over a time span to an
15 intermediate pulsing rate and (ii) abruptly drop- the
pulsing  rate to a  decreased rate -betweén the
intermediate pulsing rate and a previous.rate, until a
.predetermined final pulsing rate is reached. The
pulsing  rate can be manipulated such that each
20 subsequent ihtermediateVpulsing rate pulses at a faster
rate than previous intermediate pulsing rates. The
method can be used in many activities. For example, a
reader can read a line of text per each guide tone while
keeping pade-with the specifically timed rate increases,
25 therebywincreaéing reading effort and reading speed.
 Additional objects and advantages of the invention
will be set forth in the descriptibn-which follows, and

in part will be apparent from the description, or may be



Etereophonic sound shows, if readers are sinply induced to increase their

effort. wdogesrsent interest are 25 nethods and devi ces Whi-fsdafigydgde
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obj ect of the present invention to provide a device an A Ag—

net hod for produdiemrned @y e NHr&CELES COSB UhefmhvbﬁtuﬁhrovmhéﬂdﬁﬁébtsOf
performance in various activities. It is another object of the invention to
provi de such a netrtbdadianbagesparf i théarnvesdtdpirednay dwesi seallhzélle and

i nprovenent of reading rates. The above objects and others not specifically
10 recited areoki@inasy by meapsciofi the | iRstrunentaxand caxbinations

pul sed-tone tim ng net hod. Pul sed audi bl e guide tones are actjvated at an

initial pulsing PREicuarlyrRqinFediqut o $ARRRA’Y @kaimsy epeat abl y
(1) 5 - BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and
advantages of the invention will become apparent from a
consideration of the subsequent detailed .description
presented in connection with the accompanying drawings

10 in whicp:

- FIG. 1 illustrates a front vieﬁ of an electronic
pulsed-tone producing device made in accordance witp_the
principles of the present invention;

FIG. 2 illustrates a side view of the device of

15 FIG. 1; '

FIG. 3 illustrates a pictorial depiction of a
ramping push-up exercise in laccordance with the
principles of the present invention;

FIG. 4A illustrates a matrix table of pulsing rates-

20 obtained in the ramping push-up exercise of FIG. 3, for
an initial base rate of 20 cycles per minute;

FIG. 4B illustrates a matrix table of pulsing rates

- obtained in the ramping push-up exercise of FIG. 3, for
an initial base rate of 40 cycles per minute; and

25 FIG. 5 1illustrates a pictorial' depiction of a
comprehension check exercise in accordance with the

principles of the present invention.
_— _
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I ncrease the pulsing rate over a tine span to an 15 I nt er medi ate pul sing

rate and‘{,#gmﬁ?i uptly drop the pulsing rate to a decrgafsgshsokse
between ‘thée I'nfernediate pulsing rate and a previous rate, until a

predeterm ned final pulsing rate is reached. The pul sing rate can be
mani pul at ed such that each 20 subsequent g nternedi ate pul sing rate pul ses
at afaster rate than previous internedi ate pul sing rates. The met hod can

be used in many et MiED PESEYPIERENTRIFC PRESENTLY SREFERRED EMBODIMENTISX !
per each gui de tone ITe keeping pace wwth the specifically timed rate

I ncreases, 25 t her ufFdriaimAsinygy r edi Fyeef f @t aherecadisng shpead. an

Addi ti onal objects and advantages of the invention will be set forth in the
descripti on whi Gldotidoniss ausdiitorypapacing| deviappgeserallymdesdgnated
‘description, or may be WD 96/ 03722 | earned by the practice of the

i nvention. The @i d@t.s Jhe fevimendds ipcludes @ 84giss Indispdaye Minda¥ and
obt ai ned by nmeans of the instrunents and conbi nation q(art i cul airl [%%I nted
out in the §ppeﬁ@e@n¢q gpp;:g.pus_sw:.tch keys. The switc eys include e

following: an on-off-pause key 14; a beat selection key

16; a voice selection key 18; a timer key 20; rate

increase and decrease keys'. 22a and 22b, respectively;

volume increase and . decrease keys 24a and 24b,
10 respectiw)ely; pitch incréase and decrease keys 26a and '
26b, respectively; a push-up exercise key 28; a ramp

‘exercise key 30; a ramping push-up exercise key 32; and

a comprehehsion check Xey 34. The device 10 includes a

speaker 40 (shown in FIG. 2 in phantom 1line). ' The
15 device 10 also includes a circuitboard (not shown) as

. known in the art to electronically intercouple the

speaker - 40, display window 12 and each of the keys

identified above, such that depression’ of a kéy

activates a desired function. Batteries (not shown) are

20 a preferred power source so as to render portable the
device 10.

The device 10 is an auditory pacing device used to
'pacle the tracking of a reader’s hand as the reader scans
lines of text. The device 10 generates and emits a
25 monophonic tone or series of tones, through the on-board

speaker 40 or through a headset (not shown), designed to

prompt the reader. to read in synchronization with the

toﬁe a segment of text, such as one line of text per



5 ' BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her

obj ect s, wd%ﬁs‘;‘izes and advantages of the invention wll BReGGRsAPRE’ ent
froma consideration of the subsequent detailed description presented in

connection with the acconpanyi ng draw ngs 10 in which: FIG 1 illustrates
a front view of an el ectronic pul sed-tone pyoduci ng device nade in
accordance with the principles of the present invention; FIG 2 illustrates

a side view of tpendeyicond®flilife offlextlpdr Serddd bfstbakss aTRectehks!
depiction of a ranping push-up exercise in accordance with the principles
of the present inggnicompriseG bedpind ustr atldckimpt séundsbbe afnyubthag
rates 20 obtained in the ranping push-up exercise of FIG 3, for an
initial base ratsudtabBdecpoundsper Theucycles @ezpmninutet (AP ofmthex
table of pulsing rates obtained in the ranping push-up exercise of FIG '3,
for an initial bbeeerereserias efctenepecrani hgtvarpred from aprate gf 10
Illustrates a pictorial depiction of a cong%egiﬂsion gheck exercise in

[ a;

accordance wrth ¢R¥ ﬁPiﬁZqugy%ﬁ The Pead PuRt hd® Qfqher eyes to

follow the speed and direction of the tracking of the
hand or finger, viewing the words as they scan.
‘The basic operatioﬁ of the ‘device 10 is
' substantially intuitive. When the on-off~pause key 14
10 is pressed,.the device 10 begins emitting pulsed beats
‘according to whatever sequence was being generated when
it was last turned off. The number of beats per cycle
can be adjusted by pressing the beat selection key 16.
' The voice of the beats can be changed from clicks to
15  tones by pressing the voice selection key 18. The time
léngth of the beat seguence can be adjusted by pressing
the timer key 20. The rate, volume and pitch of the
beats can be increased and decreased by mahipulation of
the rate keys 22a and 22b, volume keys 24a and 245, and
20 pitch keys 26a and 26b, respectively.
The device 10 is programmed as known in the art to
permit operate of the feature keys, adjustment keys and
. function keys in accordance with the following preferred
functional characteristics. It is to be understood that
25 variations of the specific operation of each key remain

within the scope of the present invention.



FIG 6 illustrates a schematic bl ock diagramof the control circuitry and

ot her el sed in operating 30 the device of FIG Jermse /03722
PCT/USQS?€§¥@§7 DETAI LED DESCRI PTI ON OF PRESENTLY PREFERRED EN%@B? NTS

Referring nowto FIG 1, there is shown an electronic auditory pacing
~device generally designated at 10.. The devgce 10 includes a digital display
w ndow 5 12 and various switch keys. The switch keys include the
followi ng: an on-off-pause key 14; gpeheroResgegsti on key.16;. a voice
selection key 18; a timer key 20; rate increase and decrease keys 22a and
22b, respectively; VOoN+-OFF-PAUSEXEY land Heessing theyen-dfif-pause Relp, 10
respectively; pitch increase and decrease keys 26a and 26b, respectively; a
push-up exerci sk keyc@€8tunnsanp &her dewidesy1®0; Theawpteg ogfutthaipbedkr ci se
key 32; and a conprehension check key 34. The device 10 includes a speaker
40 (shown in Fleycke | wiphanppear rig) . theTddspiay geindew 132, (3thick| 8les a

circui tboard (not shown) as : .
5 ( preferabfy an LCD window) and the tone begins to sound

in the speaker 40, at level rate, the cycles per minute
(CPM) that was being genérated when it was last turned
off. The rate of 30 CPM is generated the first time the
batteries are installed. Pressing the on-offfpauSe key

10 14 a second time puts the device 10 in Pause mode.
‘Whenever £he device 10 ié in Pause mode;a Pause icon 50
-flasheé; the rate continues .to be displayed in .the
display window 12 and.the tone is not sounded in the
speaker 40. This holds true even during the automatic
15 pauses as part of the sequencing within the functions of
the device 10. When the device 10 is on, pressing the
on-off-pause key 14 twice in succession within two
seconds turns off the device. The display window 12
displays the word "OFF" then goes blank and the tone is

20 not sounded in the Off mogde. |

BEAT SELECTION KEY 16: With each press of the beat
key 16, the display window ‘12 displays a number
indicating the next choice in- a sequence of 6
- selections. The selections and order of selection are
25 b-0, b-1, b=-2, b=-3, b-4, b-5, b-6 and b-7. Each
selection indicates a number of weak beats which are
sounded before an accent or strong beat per cycle, with

the exception of selection numbers b-6 and b-7. A



known in the art to electronically intercouple the speaker 40, display

wi ndow 12 veends/gxash of the keys identified above, such that pepussssorss of a
Kkey activates a desired function. Batteries (not shown) are 200 a
preferred power source so as to render portable the device 10. The device
10 is an auditory pacing device used to pacesthe tracking of a reader's
hand as the reader scans |ines of text. The device 10 generates and emts
a 25 nonophoni csébeet bonsef i bsootvouddesounkdr ondly tthe striuryg derakene 40
or through a headset (not shown), designed to pronpt the reader. to read in
synchroni zati on vipeh cy@le orel thauty e weads beakt pregeding dfe | The strengt
per WD 96/ 03722 L . . PCT/ US95/ 10158 7
tone or one |ine ¥ndt @e@kpdpeaks £anyfbe oAdSLingUishHRss 1Ry Ay pFrikable
beepi ng or clicking sounds_or an t her__sui tabl e sounds. .The cycl gs_pe
mnute (0P of (TRPRGRe ot SHARB IS (5ees tEORIBS0N P PRASCPRIRTSR 10

5 CPMto 170 gImAwgbg gefggéeglbg umg[%rog %@éﬂ@gﬂifé%h than the weaker

beats. The strong beat thus performs a guide function

-and shall be referred to herein as a guide tone. The

term "guide tone" as used herein shall be interpreted

broadly to include any suitably accentuated sound, such
10 - as clicks, beeps, and the like.

When b-6 is selected a continuous tone is.sounded
for about three-fourths of the cycle followed by two
beats for the remaining onleourth of the cycle. When
b-7 is selected a continuous tone is sounded for about

15 one half of the cycle followed by four beats for the
remaining half of the cycle. The lengths of the tones
of selections b-6 and b-7 are determined by the CPM rate
selected (as discussed below) so that the tone and the
following beats con be contained within the time

20 allowed. In selections b-0 through b-5, the beats are

evenly spaced within the cycle, regardless of the length
of the cycle.

: Thé selections b-6 and b-7 are useful when using
the device 10 for speed reading exercises. For example,
25 the user can read one line of text per each continuous

tone, and shift his or her line of sight from right to

‘left to a following line of text while the shorter beats

are emitted. This method of pacing can take many



follow the speed and direction of the tracking of the hand or finger,

Vi ewi ng as they scan. The basic operation &Pg ce
i's substéﬁ??a 7gfintuitive. When t he on-of f - pause key 14 15 ?%ﬂg¥%ssed

the device 10 begins emtting pul sed beats according to whatever sequence
was being generated when it was |ast turnegyoff. The nunber of beats per
cycle can be adjusted by pressing the beat selection key 16. The voi ce of

the beats can begwhaRaHht! I forhs ] Cléﬁchoa]sr) act208Eily WSS HFet Palkelce
sel ection key 18." The tine Iength of the beat sequence can be adjusted by

pressing the tirehekefoLlowirldeeaehe cormtlititowndephéch oaf adeiveeingcan be
I ncreased and decreased by mani pul ati on of the rate keys 22a and 22b, _
vol une keys 24asardea/inf-gpullfed tphéshfloé.ysvﬁm dthie 26bntinupest tomkey. The
device 10 is programmed as known in the art to permt operate of the
feature keys, a@h&ﬁcﬂﬂtlﬁ@g@Saﬁdneumnﬂc#h%e?glanaDGOQu%ﬁﬁﬂvt@metna
following preferred functional characteristics. IS to be understood that
25  vari at Bons tenesheanpee;enitigd Mkthim @H‘Eé’ésl-% orcRaRmegniNaAenke

scope of the present ,inventi.on,
P P ime intervals. The collective lengths of the pulsed

tones, when present, may be the same as or different
" than the léngth of the continuous tone.

. The number indicating the beat selection continues
10 to be displayed in the display window 12 for about three
seconds after the last time the beat key 16 was pressed.
At this point the display shown in the window 12 toggleé
.'back“tc display the rate and. the selection is initiated
" and begins to sound the tone or sequence of tones in the
15 headset the moment the key is released each time. After
the rate is again displayed pressiné the beat key 16
would begin the beat selection sequence starting at the
next one in the sequence being displayed and sounded.
The beat selection is remembered and applied to each new
20 rate, voice or any other change selected even when the
device 10 is paused'or.turned off. The beat key 16 must

be pressed again to initiate another beat selection.
VOICE SELECTION KEY 18: Different types or sounds
of tones can be made available on a rotatiop basis.
25 Preferab;y, each time the voice key 18 is presséd the
number v-1, v-2, or v=3, whichever one cdrresponds to
that selection, is displayed in the display window 12

and the vqice corresponding to that number begins to
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KEY 14: Pressi ng the on-off-pause key 14 on
e rate of the beat cycle will appear in tﬁgfﬁls’;s%{ogy

wi ndow 12 (which is 5 preferably an LCD window) and the tone begins to
sound in the speaker 40, at level rate, thejgycles per minute (CPM that
was bei ng generated when it was last turned off. The rate of 30 CPMis

generated the firsbuhdnEnsdbenbpy lHrtes tHe latd diRdthRr 983cBIkEYC18 was
on-of f - pause key 10 14 a second tine puts the device 10 in PauSe node.

Whenever the devipredfeds | na®juseingdehe Reobeei doesSondt aimterfdriee sate

continues to be displayed in the display window 12 and the tone is not
sounded in the spiakerrdpt whatever dwde heedevice isgcuirreatignihi.c he
pauses as part of the sequencing within the functions of the device 10.
Wien the devi ce ImapRepncoprespphdingetontbat- yaice kepainsg jiike for two

succession within two seconds turns off the device.

The di splay w ndow 12
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the O f node.
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pressed, then toggles back to the rate display. At
present, the words best describing the three voice
selections v-1, v-2 and v-3 are BEEP, CLICK and WHOOSH,
respectively.

.Tinnn KEY 20: To activate a timing function the
timer key 20 must be pressed. The time deéired is
determined by the number of times the key is pressed in
succession: one depression for each minute of time
desired from.one minute to five minutes, in one minute

increments, then, each depression advances the timer in

- five minute increments from ten to thirty minutes. It

then advances in 15 minute increments to 45 and 60
minutes.. The new number indicating the amount of time
selected apéears in the display window 12 each time the
timer key 20 is pressed.

For example: if ‘a five minute running time is

‘desired before pausing, the timer key 20 must be pressed

five times in succession. If a ten minute countdown is
desired, six key depressions must be made, and so on:
seven depressions for fifteen minutes, eight for twenty
minutes, nine for twenty five minutes, ten for thirty
minutes, elevén for forty five minutes aﬁd twelve for

sixty minutes. If the number "60" is displayed in the



BEAT SELECTI ON KEY 16: Wth each press of the beat key 16, the display
w ndow 12 displays a nunber indicating the next choiceg] nce of
6 sel ectiBAIYOFE sel ections and order of selection are ZSPH@@FH%?L
b-2, b-3, b-4, b-5 b-6 and b-7. Each sel ection indicates a nunber of
weak beats which are 'sounded before an acc or strong ‘beat per cycle,
with the exception of selection nunbers b-6"and b-7. WO 96/ 03722
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cycle, without a we preceding it. stron eats can be

di stingui shed in, geutaui £Ral & . Bk ©X¥Phe, mikgeét 1810 Hakdin C&Rebe
accentuated 5 wth a | ouder volune or a higher pitch than the weaker
~ beats. The strongeggghcbhuagaghtor.nsvrl@egLfbeck:i.ddln(dﬂ ortimed deakieehc eathrred

to herein as a guide tone. The term "guide tone" as used herein shall be

i nterpreted broagugcessivel kiy depresstisn rannotnexseed $mdsecuds.l0 as
clicks, beeps, and the |iKke. '
: 5 "The tone remains silent during the time the
. selection is being made  and the display window 12
displays the number corresponding to the selection made
for three seconds following the last moment the timer
key 20 was depfessed. At this point the display shown
10 in the display window 12 toggles back to the rate
display and the tone begins to sound. The tone will
continue to sound until the time selected is expired.
At this point the device goes to Pause mode, with the
Pause icon 50 flashing,“until-another selection is made.
- 15 Activating the timer'ih no way affects the features,
such as Rate, Volume, Pitch, Beat and Voice, the device
-is currently in.

In order to avoid interference with the timing or
sequencing of a particular function, the timer cannot be
20 selected when a function icon 52, 54, 56 or 58 is
displayed. However, a fuhction-(described below) can be
selected even when the timer has been activated and is
counting down. 1In this case the timer is deactivated
-and the function that was selected takés precedént. To
25 view timé.remaining whénever the timer is active, the
timer key 26 is pressed one time. The display window 12

shows the time remaining for two seconds then toggles

back to display rate. To‘deactivate-the timer press the



When b-6 is selected a continuous tone is sounded for about three-fourth
of the cxpb9ebHhs owed by two beats for the remaining one-f gefiRoffo1ige
cycle. Wen b-7 is selected a continuous tone is sounded for about 15
hal f of the cycle followed by four beats for the remmining half of t he
cycle. The lengths of the tones of selectiow b-6 and b-7 are determ ned by
the CPMrate selected (as discussed below) so that the tone and the

foll owi ng beats edmelbe kaynt20 nediget Hnn suvcddgior’0 Aalbewwisbp tone is
sel ections b-0 through b-5, the beats are evenly spaced within the cycle,
regardl ess .of thsoundgthinfiichéingcdeactivatdoncoifothebtdmend b-7 are
useful when using the device 10 for speed readi ng exerci ses. For exanple,
25 the user can read one |ine of téRFUEGFEUECEE¥§ntinuous tone, and sh
| i ne of S|g§t fron1r|ght to left to a following |ine of text

his or her

while the shorter bea
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10

15

20

25

TR BEXH 2
the CPM of beats (or sequence oF CE/ g 9?/ s%t?r?dég per

minute. Each press of the up~arrow rate Kkey 22a

increases the CPM of beats one cycle per minute. Each

press of the down-arrow rate key 22b decreases the CPFM

-of beats one cycle per minute. Whenever a change in

rate is made the new rate is displayed in the display

- window 12. Pressing either key 22a or 22b and holding

it down rapidly changes the CPM accordingly. During the
rate changing the tomne is not sounded but begins to
sound again immediately following the rélease of the
key. A click is heard with each unit of change to
confirm adjustment. The CPM oflbeats preferably ranges

from 10 per minute to 170 per minute in whole number

" increments. The flat rate can be accessed at any time,

even if the device is operating another function by
pressing either one of the Rate keys. This would
interrupt the current function and cause the device to
begin beating at that constant fate until another
selection is made.

VOLUME KEYS 24a and 24b: Pressing the up-arrow
volume key 24a one time increases the volume being

emitted by one increment. Pressing the down-arrow

S

one

i ft

_pAnd 22hy Fheg@ts ksys AdackncPREEOhany

volume key 24b one time decreases the volume being

emitted by one increment. Holding either volume key



equi val ent forns, such as activating only one pul sed tone foll ow ng each
conti nuoys, § or activating a series of pulsed tones fqdydsRqoisEe

.conti nuous tone.” The continuous tone and the follow ng pul sed tone or

tones can be emtted within equivalent or non-equivalent tine intervals.
The collective lengths of the pul sed tonesygwhen present, may be the sane
as or different than the I ength of the continuous tone. The nunber

i ndi cating the hein SAELdiPniserdd e sorl Qectdndss din|woRené runtiel displ ay
wi ndow 12 for about three seconds after the last tinme the beat key 16 was
pressed. At thi rgudids td)emaht Bl yors hodminum tTeveld ndmy Wit i bgrheskdpacks t o
display the rate and the selection is initiated and begins to sound the
tone or sequencerafedseds X ¢lick5is Heanibatittheashunit of kchange to

rel eased each tine. After the rate is again displayed pressing the beat
key 16 woul d begionfizmbeadjustinenton s nkOWRS t | YRILYRE t hkS nBATekE i n
t he sequence bei ng_di spl ayed and sounded. The, beat electlon I s renmenbered
and appli-ed G0 cidilkksy 2(0the rlh’t@‘e%ﬂf,‘éh!ﬂe A JAYR rengugh) L %etF%sT cgven
when the device 10 i s pause or turned The be%%

again to initiat® akhehdred %eF’EEH 0 e VBEPEEe SR

types or sounds

be pressed

o T S

classroom setting. The sound is emitted through the on-
‘board speaker 40 unless a-héadset jack (not shown) is
inserted, then the sound on the on-board 'speaker is
10 | silenced and the sound is only heard through a headset
(not shown).  The volume level need not be displayed on

the display window 12.

_ PITCH KEYS 26a .and 26b: The pifch~keys 26a-b

control the level of pitch of the tone emitted by the

15 device 10. Pressing the up-arrow pitch key 26a one time

heighténs the pitch of the tone one increment. Pressing

- the down-arrow pitch key 26b one time lowers the pitch

of the tone one increment. When the pitch is being

adjusted a beep is heard to indicate adjustment. The

20 . pitch .level need not be displayed on the display
window 12.

- FUNCTION KEYS -

It is to be understood that the following functions

involve production of audible beats designed to prompt

.25 the reader to read in synchronization with the tone_a

' segment of-te#t, such as one line of text per tone or

one line of text per serles of tones. Each function is

directed to a specific sequence of such audible beats.



‘of tones can be made avail able on a rotation basis. 25 Preferably, each

time the b 6§o3dsey 18 is pressed the nunber v-1, v-2, or V-per/obdsplagsger one
corresponds to that selection, is displayed in the display w ndow 12 and

t he voice corresponding to that nunber begins to - WD 96/ 03722

PCT/ US95/ 10158 11 sound instantly after thejbast tine the voice key 18 was
pr essed. Adj usting the voice does not interfere or interrupt whatever
mode the device i S CurpPesSH+YP i IKEY TRe:nuni@ressinies el pasheuphakeyoi z&
remains lit for two 5 seconds after the last tine the voice key 18 was
pressed, then togytedudesk at opusk-upt ciabirspb8y.and Anquissdes aheush-esp
best descrlblng the three voice selections v-1, v-2 and v-3 are BEEP, CLICK
and WHOOSH, r espee¥exeise noutine. fFWERSRE¢CZG°nsﬂ§QﬁxQYﬁﬁl?h#qirﬁ%@:
function the tiner key 20 nmust be pressed. I me. desired . is determ ned

by the nunber of 49%es3Pke I@«%" iang, 88%eq |$P‘§R|C§§§§FBF1°“ indd cadssesthen

for eaCh'“*“Ee of afE percentage increase in the beat frequency.

collectively achieved over three push-up increases. The
percentage. of increase is based on the rate displayed at
the time the push-up function is selected. For example:
a 10% Push-up is selected by pressing the Push-up key
10 one time. A 20% Push-up is selected by pressing the
Push-up key two times in succession, and so on for each
of the other three selections. If a 50%'is displayed,
pressing the Push-up key once more within the two second
time interval would rotate the selection displayed over
15 to 10% to begin the sequence again. The period of time
between each successive key depression cannot exceed two
seconds. Three push-up waves are activated for each
selection.
The push-up icon 58 is displayed when the'push-up-
20 key 28 is first depressed and the numbef indicating the
push~-up selected: is displayed on the display screen 12
for three-seconds following the last depression of the
key. - The push-up key 28 is locked out until the
function is complete or until a. rate key 22a-b is
25 pressed. When the selection desired is displayed three
seconds the display toggles back to the rate, the tone
is again sounded and the CPM of beats begins to

increase. As the wave increments from one rate to the



desired fromone mnute to five mnutes, in one mnute 15 I ncrenents,

t hen, ea sion advances the tinmer in five mnute in omten
to thirt?pﬁgﬁﬁ%@ZL It then advances in 15 mnute increnentg&?gﬁ4 ﬁ%ﬁ% 60

m nutes. The new nunber indicating the anount of tinme selected appears in
the di splay window 12 each time the 20 tiygr key 20 is pressed. For

exanpl e: if a five mnute running tinme is desired before pausing, the
timer key 20 nustehe PER&ESHREwW F¥Ee lidMEi dpl St e tind oh tae display
countdown is desired, six key depressions nmust be made, and so on: 25

seven depressi ongcireenf bt eemhel pateswitigbbntdnueweot ynereasesuntiide itor
twenty five mnutes, ten for thirty mnutes, eleven for forty five m nutes
and twel ve for sietghesnthes. perdentegauabeincgeases tliatp| vgedsedeciied, WO

96/ 03722 ) PCT/ US95/ 10158 12 di spl ay
wi ndow 12 an additheonadthek ssoufubrétll opansal @ndo A ithSHi et afopathres 1
m nute to begin the sequence again. The erjod, of tine between each

5 seconds before automatically beginning the second wave.

" BEach of the second andﬁthifd waves is identical to the
first one. The time it takes to ramp up from the base
rate to the selected increase fate is ‘five minutes for
each of the three wavés when a 50% Push-up is selected,

10 four minutes for a 40% selection, three minutes for a
30% selection and two minutes for both a 20% and a 10%
selection. The five, four, three and two minute time
frames occur regardless of.the-base'rate that the push-
up routine began with.

15 ' If the push-up selection would cause the CPM of
beats to exceed 170 the device would increase as far as
that limit then level off at 170 CPM. The time limit
applicable to the percentage of increase selected would
still be ' in - effect. ‘The - push-up icon 58 remains

20 displayed until the end of the third wave. At the end

of the third wave an "I am finished" tone sounds, a

silent pause of two seconds occurs and then the beat

levels off at the rate it-increased to and continues to
sound at fhat-level rate until another selection is

25 made. To resume standard flat rate mode of operation at
‘any time during this or any other function, press either
rate key 22a or 22b and the device will begin beating at

the current rate displayed.



successi ve key depression cannot exceed two seconds. 5 The tone

rgamai ns ﬁ,’blg%;bgnzduri ng the tinme the selection is beingpmaasossiss he
di splay w ndow 12 di splays the number corresponding to the sel ection nade

for three seconds following the |ast nonent the tinmer key 20 was depressed.
At this point the display shown 10 in theadi splay wi ndow 12 toggl es back
to the rate display and the tone begins to sound. The tone w il continue
to sound until the tineasel wE¥dsios exPressing tihe maimpt kby d20i cenemes
to Pause node, with the Pause icon 50 flashing, until another selection is
made. 15 Activgroduede ai mamp ncun wa§ ahf dhes displant windowsdeh ard
Rate, Volune, Pitch, Beat and Voice, the device is currently in. In order
to avoi d interferasicivakes & rampinigexercisqutautinest Bopheving|arthree

function, the tinmer cannot be 20 sel ected when a fupction igon 52 54,
56 or 58 is di splegeend deka¥ratier kbe &ﬁsPdE‘QE'PPEeE‘hﬁeIr&MP f!%erYb’e" was

Thi o case theS 1 nEresestio ERe BRI RO EARL RER S Bt St Fhices
precedent. 10, 25 snd| Bl LEIPL "I HEARSIed el i et F
minute every minute until interrupted. For example,
-during the ramp initiation, pressing'the ramp key 30
twice in succession begins the ramping process at a two
10 beat per minute increase every minute until interrupted.
The number of times the key is pressed in succession
determines the rate the CPM is ihcreased'every minute
- with a selection range, in whole number increments, from
1 to 10 beats per minute increase. | |
15 When pressing the ramp key 30 to select a ramping
o rate, each press of the key must be followed by the next
in not more than two secdnd intervals. The number
corresponding to the rate of ramp selected is displayed
in the display window 12 each time the ramp key 30 is
20 pressed. The last ramp rate selected remains displayed
for three seconds following the last time the ramp key
50 was préssed, after which the display toggles back to
the current rate that was displayed prior to the famp
" selection. If r-10 is being displayed and the ramp key
25 30 is preésed-onée more within the two second time
interval, the display would rotate over to r-1 to begin

the sequenbe over again. -As the ramping selection



shows the tine remaining for two seconds then toggles back to display rate.

To deactyxf; L3e timer press the WD 96/ 03722
PCT/ US95 1016?§ 3 timer key 20 twice in succession. A bePe- "(J)_Spgs’tl%lr?g S

sounded indicating deactivation of the tinmer. ADJUSTMENT KEYS RATE KEYS 22a
and 22b: The rate keys 22a-b control 5 thg CPM of beats (or sequence of
beats) sounded per m nute. Each press of the up-arrow rate key 22a

i ncreases the CRMcHeniaitlss £F6n CyRberate o4 ndwe) BheShedl AR is
down-arrow rate key 22b decreases the CPM of beats one cycle per mnute.

Whenever a changrisplalfed gaaite timaraide e displnt evindst spgayed in the

di splay wi ndow 12. Pressing either key 22a or 22b and holding it down
rapi dly changes the GRM imterripyl $heDuranp furctiaor, clomegiof) the trate i s
not sounded but begins to sound again imediately follow ng the rel ease of
the 15 " key. keyls 323 sonearld must bgcipusfaseditehenie tbecaampr mode

adj ustment. The CPM of beats preferably ranges ,
- : 5 - and remove the ramp indicator icon 56 from the display.

(The next time the ramp key 30 is pressed the device 10

would initiate the ramp function from the staft.) At

this point the rate of the beat levels off at the rate

to which it increased and continues to beat and display

10 this flat rate until another selection is made. If

uninterrupted, the CPM will continue to ramp. until the

maximum rate of 170 is achieved. The device 10 then

- ‘displays and emits the. tone at the rate of 170 beats per
minute until another selection is made.

15 RAMPING PUSH-UP EXERCISE KEY 32: This function is
selected“by-pressing the ramping puéh—up key 32, and is
used to increase the CPM of beats from an initiﬁl rate
to a desired percentage increase above the initial rate,
‘over a "series of 'intermediéte increases. Five

20 selections are available: 20%, 40%, 60%, 80% and 100%.

These selections are referred to as the desired

percentage increase selected;throughout the remainder of

this section. Each selection indicates the total
percentage increase in the beat frequency collectively

25 ' achieved over three intermediate .increases,-"éach
intermediate increase occurring over a. specified time

period.

F



Trom10 per mnute to 170 per mnute in whole nunber increnents. The fl at

rate can B sgiessed at any tinme, even if the device is opercsusysriaomsst her
function by 20 pressing either one of the Rate keys. Thi s woul d

‘interrupt the current function and cause the device to begin beating at
that constant rate until another selection p® made. VOLUVE KEYS 24a and
24b: Pressing the up-arrow 25 vol unme key 24a one tinme increases the

vol unme being enmtted bghenperoentaget of ihessaseg tibe bised aonowheol xae key
24b one time decreases the volunme being emtted by one jncrenent. Hol di ng
ei ther vol une keyilspmgis/a]sm time ramping push-up is selected. For

PCT/ US95/ 10158 14 down r api dlg I ncreases or_decreases _the volune unti] it
reaches a maxi mur@%AMPAe] nin? %vBFmpbﬂGUHPFP‘PHe1§e)$ei]§°rtﬁded§éd’r?§%}¢%k

is heard with each unit of change to conflr adj us JThe
volume is barel$P® Ra’%RHP%IPé‘S%'H?ekﬁYgF? %‘F{J rfg%o%ﬁf“% %g%u? ""E%

heard on the headsetg Quek 5NG °b§8s8§n8 Wy Rbhbi%g° Push-up key two

times in succession, and so on for each of the other'

" three selections. The period of time between each
successive key depression cannot exceed two seconds.

A ramping push-up icon 54 is produced when the

10 ramping push-up key 32 is first depressed, and the

number - indicating the ramping push-up selected is

displayed in the display window 12 and will remain

displayed for three ' seconds following the -last

depression of the key. If a 100% is displayed, pressing

15 the ramping push-up 32 key once more within the two

second time interval would rotate the selection over to

20% beginning the sequence over again. When the

selection ‘desired is displayed three seconds, the

display toggles back to the rate, the tone is again

20 sounded and the CPM of beats each minute begins to

increase. The ramping push-up key 32 is rendered

ineffectual until the function is complete or until a

rate Key 22a or 22b is pressed. As each ramping wave

increments from one rate to the next, the new rate is

25 displayed each time in the display window 12.
A preferred ramping push-up function involves three
waves and operates as fbllows and as shown in FIG. 3.

During the first wave, the pulsing rate of aud.ible beats



cl assroom setting. The sound is emtted through the on- board speaker 40

unl ess a Qﬁﬁ&@ﬁ | ack (not shown) is inserted, then the scnyq?
on- board spea etrnzl s 10 silenced and the sound is only hear "?%Pléﬂ‘g’ﬁ a

" headset (not shown). The volune | evel need not be displayed on the display
wi ndow 12. PI TCH KEYS 26a and 26b: The piygh keys 26a-b control the |evel
of pitch of the tone emtted by the 15 device 10. Pressing the up-arrow

pitch key 26a ong,iiieBaitdhlansts he niiredtedf uhglt it eeachee eaetirst
Pressing the down-arrow pitch key 26b one tine lowers the pitch of the tone
one increnent. Wiaitdheedqidtnh peldihggratieusptila beeppprokdénatelly iomk-cat e
adj ustnent. The 20 pitch |evel need not be displayed on the display
wi ndow 12. FUNCTIHANKEYE | thes Qeshredndpexcentagéatindwedsé| abone the
functions involve production of audible beats designed to pronpt 25 the
reader to:read irirsitick opakaingnraten t hEhepnghg Fopnshiwbilt PRuses @ as
one line of text per tone or one |line of text series of tones. Each

er _
function is @ rediemprin £idsdd f'F‘-ErseEYi@nc%e%?‘E%cIP%ﬁRﬁ%l ayomatically

beginning the second ramping wave. Pressing the on-off-
pause'key 14- during this or any pause interﬁal would
immediately initiate the next segment of the current
function. The pulsing rate is abruptly dropped to a
10 first decreased pulsing rate equal to approximately one-
fourth of the desired percentage increase above the
initial pulsing rate.
- The secoﬁd ramping wave ingreases from that point
until it reaches -a rate ‘one-half of the desired
15 percentage increase selected above the rate at which the
' second ramping wave began, or in other words a rate
equal to approximately three-fourths 'of ‘the desired
- percentage increase above the initial pulsing rate.
‘Then the sound will pause and remain silent for two
20 seconds before automatically beginning the third ramping
wave. The pulsing rate then drops abruptly to a second
decreased pulsing rate equal to approximately one-half
of the desired percentage increase above the initial
pulsing rate.
25 " The third ramping Wave-increases at the same rate
_of increase as the first and second ramping waves, until
it reaches approximateiy the full desired percentage

“increase selected above the initial rate. (This rate
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PUSH UP Ky ogfgs722 Pressing the push-up key 28 produces a pighrsgghdis9n S8
and activates a push-up exercise routine. Five selections are avall abl e;

¥10% 20% 30% 40% and 50%  Each selection indicates the 5 t ot al
percentage increase in the beat frequency collectively achieved over
t hree push-up increases. The percentage of increase is based on the rate

di spl ayed at theybii@ blcomehalP StinHd Poricent@lgecbedinbebagragBhectaql0%
Push-up i's selected by pressing the Push-up key 10 one time. A 20%

Push-up i s sel ecapdvlytheezateg atheRutdh-the Keyiddvardmpiisg | wasecbeganon,
and so on for each of the other three selections. |If a 50%is displayed,
pressi ng t he PusThepraspingcpusbrepwitbnn54hrenabnscddsplajed untédvthe
woul d rotate the selection displayed over 15 to 10%to begin the seqguence
agai n. The peri8ndopft the Fhdxde Fampdmds ey sithen urry reE8; onAtakhst

exceed two seconds. Three push-up wayes are activated for each_sel ection.
The push-up Pcon®B8 P& &nﬁﬂé%kipvikﬁp}%% Fa¥R-gp "l am finished" tone
' sounds and the beat levels off at the rate it increased
to and after a two second silént pause continues to
sound until another selection is made. Pressing either
of the rate keys 22a and 22b will exit the ramping push-
10 up function and begin the flat rate mode at the current
rate.

. The time it takes to ramp up from the base rate to
the selected increase.rate is five minutes for each of
thé three ramping waves when a 100% push-up is selectéd,

15 four minutes for a 80% selection,.three minutes for a -
60% selection and two minutes for both a 40% and a 20%
selectioh. The five, four,-three and two minute time
frames remain consistent regardless of the base rate at
which the ramping push-up began. If the ramping push-up
20 selected would cause the CPM of.bgats to exceed the 170,
the device 10 would increase as far as that limit then
level off at 170 CPM. In this event the time limit
applicable to the percentage.of increase selected would

still be in effect.

25 It is to be understood that the ramping push-up
function, and any other function, can be used with
activities besides reading; such as musical and speech

exercises. It is also to be understood that various



20 key 28 is first depressed and the nunber indicating the push-up

sel ected ' ayed on the display screen 12 for three-s OW ng
t he | ast %@%ﬁ%@g#on of the key. The push-up key 28 is |0§&®§ﬂ%ﬂpﬁthi

the function is conplete or until a rate key 22a-b is 25 pressed. \Wen
the selection desired is displayed three se%%nds t he display toggles back
to the rate, the tone is again sounded and e CPM of beats begins to

increase. As the nuie iGN 65 | kA8 Gng @shbfp £ulfedUP3d2R b
PCT/ US95/ 10158 16 nextl, thle new rate is diéspld'jlyie)dseacﬁ tiurre on the isr?l ay

screen 12. The r gl iYridd GoNladberdandeN¢itas @henbliriit BRHACRRSYN®L the
percentage of increase that was sel ected, then the sound will pause and

remai n sil ent fofunetderns inteadedds bef csxeanpl @) Tethe atdmp ilreyg iwaviesg colad d
second wave. Each of the second and third waves is identical to the first
one. The time it bealdssigneditio ignbrace tdif fexent apercentagesdncresses,
increase rate is five mnutes for each_ of the three waves when a 50%
Push-up i s s8l ece@d the percent drop in the pulsing rate between each
wave could be altered. Accordingly, the raméing push-~up
:function in a preferred, basic form is defined as
ﬁfbllows:
(a) activating pulsed audible guide tones at an
10 initial pulsing rate; and
(b) repeatably (i) increasing the pulsing rate over
.a,time span to a successively higher pulsing rate and
(ii) abruptly dropping the pulsing rate to a lower rate
between the higher pulsing rate and the initial pulsing
.15- rate, until a predetermined final pacing rate is
reached. | .

- Step (b) may be further defined to include
performingf substeps (i) and (ii) such that each
successively higher pulsing rate pulses at a faster rate

20 .than previous pulsing rates. .

. COMPREHENSION CHECK KBY'.34= - Pressing the
comprehension check (CC) key 34 once produces a CC icon
54 and initiates the CC function. The display window 12
immediately.displays 3:00, indiCating that the length of
25 each repetition will be three minutes. Pressing the cC

key 34 twice in succession displays 5:00 .on the display
window 12 ihdicating the length of each repetition will

be five minutes. Pressing the CC key 34 three times in



10 four mnutes for a 40% sel ection, three mnutes for a 30% sel ecti on

and two Mwbiéaas730r  both a 20% and a 10% sel ection. The fiy, Le{ §£H¥) three
and two mnute tinme frames occur regardless of the base rate ,H he push-

up routine began with. 15 I f the push-up selection would cause the
CPM of beats to exceed 170 the device woul dagncrease as far as that limt
then level off at 170 CPM The tine limt applicable to the percentage of
i ncrease sel ect ecsusmdsbidn | dibplaysef iecb0 o hehaisBisplagonwbidéwrnaiNs
20 di spl ayed until the end of the third wave. At the end of the third

wave an "I am fi dinsim#itingetbeuddngth If eedcharepediition setbhdbeodms S
and then the beat levels off at the rate it increased to and continues to
sound at that |evwdinutase uﬁ'hiel perdeferfsbinetheween Zach mutcessive dmyme
standard flat rate node of ration at a tinme during this or any other

function, press Qetpf?&ssr’élrb %f’iﬁeeﬁz Woh FeARNdfoyi A& WanY Bdaes as

beating at the c e rate _dis 96/ Q
PCT/ US95/ 10158 chy is pres%e%y%%e dlsV\Qay wi %I.l rotate from 3:00 to

- 5:00 to 10.00 and back to 3:00 again to begin the
sequence over providing the key depressions are made |
within the two second time limit interval. After a
three second silent pause following the last depression

10 of the CC key 34, the tone begins to sound at a rate
that is .50% above the rate that was pulsing before the

CC function was selected.
In the event that the 50% increase would take the
pulsing rate above the upper limit of 170, the device 10
15 defaults to the rate of 170. The selection remains
displayed for three seconds following the 1last
depression of the CC key 34, then toggles back to the
rate display. The display window 12 displays the
current pulsing rafe. The tone will continue to sound
20 until either three, five or ten minutes has expired
depending on what was selected. At this point the_
device 10 enfers pause mode with the pause icon 50
flashing and waits for the instruction to begin the
second repetition. During this pause a éomprehension
25 exercise may be conducted to improve recall

.comprehension skills. ~That instruction is made by
pressing the on-off-pause key 14, thus toggling the

device 10 to the on mode and beginning the second



17 RAMP KEY 30: Pressing the ranp key 30 once produces a ranp icon 56 in
t he di spl ] w 12 and activates a ranping exercise routj lLow ng a -
#0 09“(’1’3?% tﬂcnrzussglgﬁhgg

t hree secon after the last nonment the ranp key 30 was sed,
the ranping of the beats per mnute begins at the current rate and

i ncreases the CPM one beat per minute every,ginute until interrupted. For
exanpl e, during the ranp initiation, pressing the ranp key 30 twice in
successi on begi N$dga i3@H.NY Pr @6@SS ddvicd Wwill hepedter £h8Ut Eirst

i ncrease every mnute until interrupted. The nunber of tinmes the key is
pressed in succeg@ptiddion,nineshéhtinat tntdevdP\Priedridud BasKl edtaig, @shut e
with a selection range, in whole nunber-increnments, from1l to 10 beats per-
m nut e i ncrease. mEny times Hdiehherensofif-pause dogy kby i) used dcetlestart
ranpi ng rate, each press of the key nust be foll owed by the next in not
more than tw seddved nextervepetitiame ndmbaxample spbnthegconpriehenstionof
ranp selected is displayed in the display window 12 each tine the ranp key
30 is 20 pPess&peckrfanckien, gRArabiBdsat dhe £ ivaminuts salectdands
three seconds fol | ow n%_t he |,a ti,rﬂeFtIt&e rsarrp key 30 was pressed, after

whi ch the di spl afO¥gyPdStoRdR Y 1

To interrupt the repetitions at any point, except
in pause mode, the CC key 34 must again be pressed. At
this point the tone begins to sound again and the

10 display window 12 displays the original- rate that was
beating before the comprehension check was selected.
After a three second silent pause, the - deviée 10
automatically begins .a ramp of five beats p.er minute
increase, evéry:minute, until interrupted by exit of the

15 comprehension check function. The CC icon 34 is unlit

and the ramp icon 56 is lit. As the ramp increments
"from one rate to the next, the new rate is displayed
each time in the display window 12. In the event that
the ramp would take the rate abo_vé the upper 1limit of

20 170, the device 10 'simply levels out at 170 and -

continues to beat ‘until interrupted.. To exit the CC
function, one of the rate keys 22a or 22b nmust be
pressed. At this point, the ramp icon 56 is unlit, the
current rate is displayed in the display window 12 and

25 the tone begins to: sound at that flat :até,. until

_anothe‘r‘ selection is made. The cémprehension check
function is preferably performed by re-reading the same

text segments during each time interval. Applicant has



the current rate that was displayed prior to the ranp sel ection. If r-10 is

bei ng di spygwgedsasd the ranp key 25 30 is pressed once ”DFETHkﬁggﬂséhe
two second tine interval, the display would rotate over to r-1 to begin the

sequence over again. As the ranping sel ection WD 96/ 03722
PCT/ US95/ 10158 18 increnents fromone rate tg the next, the newrate is
di spl ayed each tine in the display window 12. To interrupt the ranp

function, .one of tb@naathikeraiAicy €3bbUNSE kenFiaeneé lin e¢hé FBageanp
node 5 and renove the ranp indicator icon 56 fromthe display. (The next

time the ranp keyb&Bausepcemprdhéhsidnvimprddescedch itine e ttextr d8pre-
function fromthe start.) At this point the rate of the beat |evels off at
the rate to whi chreadjnevensthoughl tonis maend tat lse yerandapiidpragel0 Thehi s
flat rate until another selection is made. |f uninterrupted, the CPMw || .
continue to ranp Bhei Freadernéki ReFPLEEedoFo178adsngWhEe¥Edat theerguping 10

then displays _and emts the tone at the rate o 70 beats per .
pray 5 rate unéll a rate 1is reac eJ W £Lh ?s Qiow enough to

allow first-time comprehension, but fasﬁ enough to
engage the reader’s concentration to inhibit the mind
from wandering.
Note: Whenever a function is selected, the beat
10 and timer keys 16 and 20 are preferably rendered
ineffectual until the function is exited either
automatically or by depression of é rate key 22a-b. It
is preferable to design and program the device 10 such
that a user may adjust voice, volume and pitch within
15° any function.
‘The comprehension check function in a preferred,
basic form is dgfinea as follows:
| (a) acﬁivating pulsed audible guide tones over at
least one time span at an exercise pulsing rate and
20 simultaneously reading a segment of text pér each pulsed
audible guide tone at a corresponding exercise reading
rate, wherein said exercise pulsing rate is higher than
"a first pulsing rate corresponding to the first feading
rate;
25 (b) dropping the pulsing and reading rates to the
first pulsing and reading rates and producing a pulsing
increase in the pulsing rate to therebf increase said

pulsing and reading rates over a time span;



mnute until another selection is made. 15 RAMPI NG PUSH UP EXERCI SE
KEY 32: § ction is selected by pressing the ranping y 32,
and i s use 9?’8;ﬂﬂcrease the CPM of beats froman initial rge’ﬁi[g%ya esired
percentage increase above the initial rate, over a series of

i ntermedi ate increases. Five 20 sglections are available: 20%
40% 60% 80% and 100% These selections are referred to as the desired

percentage increase sgbfcts%qefct&&mgownﬂéﬁdp@ﬁi 'd&e %uiéuﬁ? §ﬁE£EQQe

Each selection indi the totadl percentage 1ncrease in
frequency col | .ec{jh¥f! ¥héSpulaihgerate Qttairdd £ iesited "BEtchE pumsiﬁgses
~each internedi ate increase occurring over a specified tinme period.
96/ 03722 ~ rate to thereby maintain the pulR(hd/S0td 1Pdading EBEes
percentage of increase is based on the rate displayed at the tinme ranping
push-up i s sel ecatd théordesined e segopdrpuising Patk- gnd scertespending
"pressing the Ranping Push-up key one tinme. A 40% Ranpi ng Push-up

5 = second reading rate.

- It will be appreciated that the ramping push-up
function and the comprehension check function are not
mere reformulations of the old ﬁethods...Rather, they
are novel approaches to inducing increased effort on the

10 part of the reader without overextending the reader’s
limitations. For example, unlike the conventional push-
up énd ramp exercises, the ramping push-up exercisg does
not force the reader to cover the entire rate increase

“desired in a single wave. Rather, the increase is

15 achieved in a series of progressive-regressive waves, as
seen pictorially in FIG. 3. The stress of continuous
speed increase is moderated by permitting some
regression7of the pulsing rate between each wave, but
not complete reqreséion back to the initial rate. This

20. allows the reader to relax somewhat between waves and

‘adjust to the stress of the effort while retaining some

of the rate progress. Applicant has found that the
ramping push-up induces constructive progress in the.
reader because it firmly prods the reader toward the

25 - goal without overwhelmihg'the reader with a single-wave
increase from the initial rate to the desiréd rate.
FIGS. 4A and 4B illustrate matrices of pulsing rates

produced in the ramping push-up function; for initial



5 I's selected by pressing the Ranping Push-up key two tines in

successi o on for each of the other three selectio T eriod
of tine %g?ﬁ§@%7§ach successi ve key depressi on cannot exceggTqﬁ%yggggnds.

ranmpi ng push-up-icon 54 is produced when the 10 1 =
first depressed,

di spl ayed, pressing 1

two second tine b&iehlﬁht&QUst&ﬁEﬁE@el?@ sel ection over to 20% begi nning
over agai n. e

three seconds, the di gpbaycbfiggbRén8a6k t 6hebBR rakercibe tangol Spagiies20
. sounded and the CPM of beats each m nute begins to increase.
push-up key 32 tenstrndetddei negtessiah ofitthe pha ding trate | Sncahpktetheor

the sequence

A

, and the nunber indicating.the r afpil A PuE- UHS SEENCHed i s
di splayed in the display window 12 and wi | I renmai n |di spl 8% t hijee

seconds fol | ow pggot Peeekagk GGRAEGSLPD18E HAE KeMutl!afalPBZyScyel
h ng pgs%-up g m?tﬁYn fRe

e ranpl ey once nore

n the selection desired is displayed

until a rate key 22a or 22b is pressed. As each ranpihg wave increnents

fromone rat® toexeechset ratkedmronsr bagki £ Fhe dinitiakdrabehasi acpantt he

di splay wi ndow 12. A preferred ranping push-up function involves three
waves and oper at @5 thefexergisenfeLlAfRAVPY @ mamping wave. The stress

10

15

20

25

of performance at the high-level exercise rate (see FIG.
5) is prevented from overwhelming the exerciser by the
final ramping wave which begins at the initial rate.
Although the comprehension check exercise permits
regression back to the initial pulsing rate, applicant
has found that it also induces constructive effort,
especially when the initial exercise rates are set above
the desired final rate. Applicant has found the ramping

push-up and comprehension check exercises to be highly

- effective when used as speed reading exercises.

The presenﬁ inveﬁtion represents a significant
advance in the field of pacing devices. It is to be
understood that although the present invention has been
illustrated herein in the context of speed reading
enhancement, it is eQually applicable to any timed
exercise. The disadvantages in the prior art noted
above and others not discussed are overcome to a

significant degree by the present invention. Those

skilled in the art will appreciate from the preceding

disclosure that the objectives stated above are

advantageously achieved by the present invention.

=1
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The ranpi ng



During the first wave, the pulsing rate of audible beats WO 96/ 03722
PCT/ US95/ 10158 20 will continue to increase until it reach j
internedivgl?gﬁ?ﬂpsi ng rate equal to approxi mat = Fer .gélroggessi red
percentage increase above the initial pulsing)rg}&sHEETMAS BEEN gound wil |
pause and -5 remain - sil'ent f or two secgnls befgrrm AGBID onat ifical |y

begi nni ng the second ranpi ng wave. - Pressing | = ey 14
during this or any payge jdtesVale Wktdr-4£084li @haky tHY t ABbOelB8sBeibed
segnent of the current function. The pulsing rate is abruptly dropped to

a 10 first decpgpafdeRehesnaréadiel e iElustrapiveoximhe spplécatdont bfof
the desired percentagé increase above the initial pulsing rate. The second

ranpi ng wave i ncgnrasesrineipléat gi theunprésentr cavrestonat e ¥uwehrahf of
~ the desired 15 percent age i ncrease sel ected above the rate at which the

~ second ranpi ng wavdifégations i andgt halteumative atarrangementapphaXi nkeel y
three-fourths of the desired

5 - devised by those skilled in the art without departing
from the spirit and scope of the present invention and
the appended claims are intended to cover such

modifications and arrangements.

This Sheet Has Been Reﬂlaced




percentage increase above the initial pulsing rate. Then the sound will
pause and ygHRisy,s! | ent for two 20 seconds before automat beghlshs/Rfgd NNi N
the third ranping wave. The pulsing rate then drops abruptly to a second

decreased pulsing rate equal to approxi mately one-half of the desired

percentage increase above the initial pulsingrate. 25

The third

ranpi ng wave increases at the sane rate of increase as the first and second
ranpi ng waves, until it reaches approxi naigrarMse full desired percentage

~increase sel ected above the initial rate. (This rate
PCT/ US95/ 10158 21whatil dsbelabmeflais:of the percentage of

WO 96/ 03722
i ncrease sel ec

ted

above the rate at which the third ranpi ng wave began.) The ranping push-up
i con 54 remains di spl ajed ubtipulsed--tehef pagdnghi nethedpicapprising hthe

turns off. At the 5 end of the third ranping wave an "I

am fi ni shed"

t one

sounds and the begteP&vefs off at the rate it increased to and after a two

second sil ent _pause continues to
i 5 (a)

10

15

20

25

activating pulsed audible guide tones at an

initial pulsing rate; and |
(b) repeatably (i) increasing the pulsing'rate over
a time span to a successively higher pulsing rate and
(ii) abruptly dropping the pulsing rate to a lower rate
between the higher pulsing rate and the initial pulsing

raté, until a final pacing rate is reached.

2. A pulsed-tone timing method as defined in claim
1 wherein step (b) further comprises performing substeps

(i) and (ii) such that each successively higher pulsing

. ¥
- rate pulses at a faster rate than previous pulsing

rates.

3. A pulsed-tone timing method as defined in claim
1 wherein stép (a) further comprises activating at least

one weaker tone following each guide tone.

4. A pulsed-tone timing method as defined in claim
1 wherein step (a) furthér comprises activating each
guide tone in the form of a continuous tone of longer
duration and further activating at least one pulsed tone

of a shorter duration following each guide tone.

L) U



sound until another selection is made. Pressing either of the rate keys 22a
and 22b wihl LI the ranping push- 10 up function and bggi | at
rate nbdﬁwg€aﬁﬁ2£current rate. The tinme it takes to ranp uggbﬁﬁﬁ?ﬁﬁ% base
rate to the selected increase rate is five mnutes for each of the three

ranpi ng waves when a 100% push-up-is sel ectgd, 15 four minutes for a 80%
selection, three mnutes for a 60% sel ection and two m nutes for both a 40%

and a 20% sel ection. he giﬂ@%ﬁéémﬁo?érEfﬁiﬁH“%éﬁ%ﬁﬁiﬁ?ﬁ#%ﬂﬁd@% Eﬂagﬁﬁiﬂ_up

remai n consi stent regardless t he base rate at e ranping pus

began. If the ragpimgrRdshstep’da) SiaHad vsnprh sadisect Pea €Dy ofnbeats to

exceed the 170, the device 10 would increase as far as that limt then
level of f at 17Qe&BEW one pulkkdstemenint thet f6eml 651 & 8pplesabkephidskhe
percentage of increase selected would still be in effect. 25 It is
t o be under st oodtbhes tdwllectpivelpubbvipgf uncishorteanddanytbohertfamcai on
can be used with activities besides reading, such as nusical and speech
exercises. 5|t pregeddngogpddenonetood t hat ‘vari ous

6. A pulsed-tone timing method as define& in claim
1, wherein step (b) further comprises the steps of:
(c) selecting a desired pulsing rate percentage

10 increase; -

| (d) uniformly increasing the pulsing rate over a
first time span to a first higher pulsing rate equal to
approximately one-half of the desired percentagé
increase above the initial pulsing rate;

15 (e) abruptly dropping the pulsing rate to a first
lower pulsing rate equal to approximately one-fourth of
the desired percentage increase above the initial
pulsing rate;

(£) uniformly increasing the pulsing rate over a

20 second time span to a second higher pulsing rate equal
to approximately three-fourths of the desired percentage
increase above the initial pulsing rate;

- ' "(g) abruptly'drépping'the'pulsing rate to a second
lower pulsing rate egual to approximately one-half of -

25 = the desired percentage increase above the initial
pulsing rate;

(h) uniformly increasing the.pulsin§ rate over a

third time span to a final pacing rate equal to

A




WO 96/ 03722 PCT/ US95/ 10158 22

nodi i cat sk the ranpi ng push-up function can be desi g%,ﬁg;sqﬁﬁgrdance
W th the sper@;and scope of the function intended. For exanple,

_ranplng waves coul d be designed to enbrace different percentage increases,
5 and the percent drop in the pulsing rate Rgtween each wave could be
altered. Accordingly, the ramping push-up function in a preferred, basic

formis defined a&p{)ﬁ&kﬁ&&teiﬁ)tzﬁétﬂd’l@l deg ipeasperauatibe UntggakeNgBowé an
10 initial pulsing rate; and (b) repeatably (1) increasing the pul sing

rate over a tinme epanikdtba¥upaEsinyerytéi gher pulsing rate and (i)
abruptly dropping the pulsing rate to a | ower rate between the higher

pul sing rate and the inirtial pulsing 15 rate until a.predeterm ned
final pacing rate is reached. Step (b) be further defined to

i ncl ude perforning subgteps Rulsedntqne timiang N?é?ﬁioéaéﬁ definsedi ivl glaimher

pul sing rate gulses at a faster rate 20 t han previ ous pul sing rates
o 6, further comprising the steps of:

(i) interrupting the pulsing rate following step

(d) with a period of silent delay prior to commencing
with step (e);

(j) interrupting the pulsing rate fol;owing step

10 (f) with a period of silent delay prior to commencing
with step (9);

(k) interrupting the pulsing rate following step

(h) with a period of silent delay and then re-activating

the pulsed audible guide tones at the final pulsing

15 rate.

8. .A reading exercise method for increasing a
reading rate of a reader, said method comprising the
steps of:

20 (a) activating pulsed audible guide tones at an -
initial pulsing rate and  simultaneously reading a
segment of text per each pulsed audible guide tone at a

- corresponding initial reading rate;

" (b) repeatably (i) increasing the pu151ng rate, and

25 thus the reading rate, over a time span to a
successively higher pulsing and reading rate and (ii)
abruptly dropping the pulsing rate, and thus the reading'

rate, to a lower pulsing and reading rate between the

% * [ L M s *




COMPREHENSI ON CHECK KEY 34: Pressing the conprehension check (CC)
key 34 o uces a CCicon 54 and initiates the CC fu '

di spl ay ﬁﬁﬁ%@éﬁﬁz i medi ately displays 3:00, indicating tﬁg?h%%gl Eﬁgth of
25 each repetition will be three m nutes. Pressing the CC key 34 twi ce
“in succession displays 5:00 on-the displaysyi ndow 12 indicating the |ength
of each repetition will be five mnutes. Pressing the CC key 34 three tines
In WO 96/ 03732 gher pulsing and reading rate and the ifi¥idSFUIIAB 23
succession di splays 10:00 on the display wi ndow 12 indicating the | ength of
each repetition ghd!| desadigly NMratess. uhitdlpeai oflindlt i prldihgearatachand
successi ve key depression cannot exceed two seconds. As many tinmes as 5

the key is presssskidspoidingyfindl reading frape 33109 xreacheéd.to 10: 00 and
back to 3:00 again to begin the sequence over providing the key depressions
are made within the two second tine limt interval.. After a three second
~silent pause followng the | ast depression 10 of thedg%ikzéiyk the, t one

‘begins to sdund at a $ated reading exercise method as n in claim
8, wherein step (b) further comprises performing
substeps (i) and (ii) such that each successively higher

pulsing rate pulses at a faster rate than previous

pulsing rates.

10
10. A reading exercise method as:-defined in claim
8 wherein step (a) further comprises activating at least
one weaker tone following each guide tone.
15 11. A reading exercise method as defined in claim

8 wherein step (a) further comprises activating each:
guide tone in the form of a continuous tone and

" simultaneously reading a line of text from left to right
per each guide tdné, and activating at least one pulsed

20 tone following each guide tone whilé moving oné's line

of sight from right to left to a following line of text.

12. 'A'réading exercise method as defined in ciaim_
- 11 wherein step (a) further comprises activating the at
25 least one pulsed tone in the form of a series of pulsed

tones collectively having a shorter. duration than a“

preceding guide tone.

A



that is 50% above the rate that was pul sing before the CC function was

sel ect ed. wigwsigdg2event that the 50% i ncrease woul d take thepdtbsvsagisgat e
.above the upper limt of 170, the device 10 15 defaults to the rate of
170. The selection remains displayed for three seconds following the
| ast depression of the CC key 34, then toggbgs back to the rate display.
The di splay wi ndow 12 displays the current pulsing rate. The tone wl|
continue to sound 20 1antid mweddirg tdxercide wethod es defimsd hins ekapimed
dependi ng on what was sel ect ed. At this point the device 10 enters pause
nmode with the pale vhareb steph(lb) fuxthertcompriseés thetsbepsorfto begin
t he second repetition. During this pause a conprehension 25 _ exercise
my be conducted (@b selagkdng a [dasiyed pplehedsAbd F8ading rakpt
instruction is made b ressing the on-off-pause key 14, thus toggling the
device 10 to the RfF It ¥ hg the second WD 96/ 03722

PCT/USQS/lOl%? 24_ .(d) uniformly increasing the pulsing and reading

rate over a first time span to a first higher pulsing
and reading rate equal to apprdximately one-half of the
desired percentage increase above the initial pulsing
and reading rate;

10 i(e{ abruptly dropping the pulsing and reading rate
to a first lower pulsing and reading rate equal to
approximately one-fourth 'of the desired percentage.
increase above the initial pulsing and reading rate;

(£) uniformly increasing the pulsing and reading

15 rate over a second time span to a second higher pulsing
and reading rate equal to approximately three-fourths of
the desired percentage increase above the initial
pulsing and reading rate;

(g) abruptly dropping the pulsing and reading rate-

20 to a second lower pulsing and reading rate equal to
approximately one-half of the desired . percentage
increase above the initial pulsing and reading rate;

. ' (h) uniformly increasing the pulsing and reading
rate over a third time span to a final pulsing and

25 reading rate equal to approximately the full desired
percentage increase above the initial pulsing and

reading rate.

A



repetition. The device wll repeat the first repetition, in the
tinme intepAdgoRfBvi ously selected, as many tines as the On'ﬁcﬁfl@ &s key 14
is used to restart the next repetition. An exanple of the conprehension 5
check function operating at the five-mnute selection is shown pictorially
in FIG 5. To interrupt the repetitions at agy point, except in pause node,
the CC key 34 nust again be pressed. At this point the tone begins to sound
again and the 10 di splay. windesadingli epdryssé htethiodi 46l dépied hih ¥BSim
beati ng before the conprehension check was selected. After a three second
silent pause, theldeviwetiér acomprisind | théegtepsaofanp of five beats per

m nute increase, every mnute, until interrupted by exit of the 15

conpr ehensi on check fu6ktki dmtermuptddd cdhe34phdsdng t andd readingp rabm 56
islit. As the ranp increnments fromone rate tqQ the next, the newrate is

di spl ayed each tifRliowing sFep| &) WwWihtBua1Perind of &idant elanerion

woul d take the rgte above the upper limt of 20 170, the device 10
simply |evel® 3’(}? c%ﬂme’iei’ff‘qavfrﬁﬁéo?ﬁ?ﬂuééto beat until interrupted. To

i1l Che OO Tuncti on. e Gl GIA0 KEIA ZBdind?"al" BhaBh " Feke
' following step (f) with a period of silent delay prior
to commencing with step (g);
(k) interrupting the pulsing and reading rate
'10. following step (h) .with a. period of silent delay and .
then refactivating the pulsed audible guide tones at the
" final pulsing and reading rate.
15. A reading exercise method for increasing a
15 reading rate of a reader from a first reading rate to a
éecond-reading rate, said method comprising the steps
~ofs-
(a) activaﬁing-pulsed audible guide tones over at
least one time span at an exercise pulsing rate and
20 simultaneously reading a segment of text per each pulsed
audible guide tone at a corresponding exercise reading
‘rate, wherein said exercise pulsing rate is higher than
a first pulsing rate cofresponding to the first reading
‘rate;
25 . (b) dropping the pulsing and reading rates to the
first pulsing and reading rates and producing a pulsing

increase in the pulsing rate to thereby increase said

pulsing and reading rates over a time span;

e




“current rate is displayed in the display wi ndow 12 and 25 t he tone begins

to sound whokahyflat rate, until another selection is magermusesiitss
.conprehension check function is preferably perforned by re-reading the sane

text segnents during each tine interval. Applicant has WO 96/ 03722

PCT/ US95/ 10158 25 found this practice to buggd confidence in the reader
because conprehension inproves each tine the text is re- read, even though
it is read at a very ref) Gakictivdigh dilktoradarine ey Pullstthg dnicthsEew
text at the ranping 5 rate until a rate is reached which is slow enough to
atlow first-tine wioprehensubsinpuratesatbtabnghat desigade selconde podrs ing
concentration to inhibit the mnd fromwandering. Note: Wenever a function
i s selected, the tate apl maintaining leyidat geaginprate aly &he glgsired
rendered ineffectual until _the function i s exited either automatically or
by depression of $£9R% RE}SIDg. Fate #adpCZEfRANGINY ELFANENFSAB B M

t he devi ce 105 Sucxhate.

16. A reading exercise method as defined in claim

15. wherein step (a) further comprises activating the
pulsed audible guide tones at an exercise pulsing rate

10 which represents a 50% increase above the first pulsing

rate.

17. A reading exércise method as defined in claim

16 wherein step (c) further comprises intefrupting ‘the

15 pulsing increase when the pulsing rate attains a desired
second pulsing rate which is less than the exercise

pulsing and reading rate.

18. A reading exercise method as defined in claim

20 15 wherein step (a) further comprises activating the
pulsed audible guide tones over a plurality of time
spans and re-reading the same segments of text during

. each time span.

[

A R



that a user may adjust voice, volune and pitch within 15 any function.
The conprqug@mgazcheck function in a preferred, basic forq+ /U%% fioigd as
follows: (a) activating pulsed audible guide tones over. at 1€ast one tine
'span at an exercise pulsing rate and 20  sinultaneously reading a segnent
of text per each pulsed audible guide tone at a correspondi ng exercise
reading rate, wherein said exercise pulsing rate ps=higher.than a flrst
-pulsing rate corresponding to the first reading rﬂfﬁﬂs%ﬁEtTHAg

droppi ng the pulsing and reading rates t8/4he firgt pulmEmg rea |ng
rates and producing a pul sing increase in the pul SFRgrate=te=
I ncrease said pulsing and reading rates over a tinme span; WO 96/03722

PCT/ US95/ 10158 26 (c) selectively interrupting the pul sing increase when
the pulsing rate attains a desired second pulsing rate to thereby nalntaln
t he pul sing and reading rates
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at the desired second pulsing rate and corresponding 5 second reading rate.
It will Qﬁo@%ﬂﬁ Qiated that the ranpi ng push-up function aP E1i86s1015s
~conprehension check function are not nmere refornul ati ons of the o1d
“methods. Rather, they are .novel approaches to inducing increased effort on
t he 10 part of the reader w thout overextending the reader's limtations.
For exanple, unlike the conventional push- up and ranp exercises, the

ranpi ng push-up exercise does not f orce2/4e reader to.ce ver—the—ertrre gt e
i ncrease desired in a single wave. Rat her, the inc ed
in a series of progressive-regressive waves, as seen p ctorPEFL&Cﬁﬁ FI G }| 3.

The stress of continuous speed I ncrease i s noderated ' ---------
regressi on of the pul sing Ee between each wave, but not conpl ete
regression back to the [L» his 20 allows the reader - to rel ax
somewhat between waves El |- EE g' he stress of the effort while

; r

retaining so :l prog 2% Applicant has found that the ranping
push-up i nducg

‘ g}|ve pr in the reader because it firm y>rods
the reader t . l._goa out over il ming the reader with g
si ngl e-wave i%%eae fr %
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FIGS. 4A and 4B illustrate matrices of pulsing rates produced in the
ranpi ng puskioYgeimsction, for initial W96/ 03722 27 base rates of twenty
cycles per mnute and forty cycles per ninute, respectively. PGHES95/10158
conprehensi on check exercise also permts constructive regression of the

pul sing rate, in that the 5 exercise rate drops back to the initial
rate as a part of the exercise, followed by a ranping wave. The stress of
performance at the high-Ievel exercise rgﬁ,(see FIG 5) W\,w
overwhel mi ng the exerciser by the final ranping wave whijc %TEETHﬁSEﬁEN
initial rate. 10 Al though the conprehension check |Lexer &F8&ACEBrmits
regression -back to the initial pulsing rate, applicant has found that Tt—
al so i nduces constructive effort, especially when the initial exercise
rates are set above the desired final rate. Applicant has found the ranping
15 push-up and conprehensi on check exercises to be highly effective when
used as speed readi hg exerci ses.
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Referring nowto FIG 6, there is shown a schematic bl ock diagram of the
control Gupekhbisy used in operating the device 10 of FIGS. p J% 5HQ?
S? 0 those

.conponents representing 20 in FIG 6 are readily understan

of ordinary skill in the art of conventional circuitry control operati ons.
The power source nentioned above is illustrated as bl ock 60. Inout ‘
circuitry is shown as bl ock 60, to which the previ ouskse—ch=se éﬁEEN'\25
keys are operatively connected. Power 4fgurce 60 and i ?§|FCU||ry
62 are operatively connected to mcro-controller 64, [ REF AENEET

connected to audio drive 66 and display driver 68. The=&udio driver WO
96/ 03722 28 is operatively connect audi o output 70 and ear phone audio
output 72, and the display driver %%E operatively connected to LCD

di splay 74. The LCD display corres to the display w ndow 12, the audio
out put 70 corresponds 5 to the spkaker 40, and the
72 is connectable to the headset nenfjioned above. The

ihone audlo out put
k
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| ayout dwnsg.msm FIG 6 illustrates the conventf 1¥ar dwar e.
‘necessary to render the device 10 operative. T BEPhﬁmEman@ml skill in
the art can 10 programthe mcro-controller i n various conve tional
ways to create the pul sed-tone sequences déscrlbédeabamk(ymhg; eq ence of

operation of the conponents illustrated =agh| eve the
per f or mance chaﬂ&éféeﬂwnﬂlﬁﬂﬁ(R%Rﬁ?%ﬁﬁi%@rékﬁ %QVﬁEE&PPy :ihﬁ éﬁ?ﬁﬁﬁ% by
15 t hose of ordi_nar The PL esent |n ention re resent

si gni fi cant advan@e ?‘%"?"P\ 298| #Lof ‘b?ﬁm MY §e?§lﬁgd and
" the cont ext SPaiBEY o qrRgRe 8 'k e”*'“g&mnégegr‘“' S PEELORLS! 1

e ancement

appl i cabl e o agy,ldiiRd o & Geitea Tift G ahiigoamia eha1RE,or art

not ed above and hers not |scussed are overcone to a significant degree
by the presgnt invention. priEeseeReripradoN drham iprRAWING®Preciate from:

the precedi ng 25 disclosure that the objectives stated above are
advant ageousl y achi eyg@d byabbeepr @asent otient i @bjects, features and
advantages of the invention will become apparent from a
consideration of the subsequent detailed description
presented in connection with the accompanying drawings
10 in which;

FIG. 1 illustrates a front. view of an electronic
pulsed-tone producing device made in accordance with the
principles of the present invention;

FIG. 2 illustrates a side view of the device of

15 FIG. 1;

FIG. 3 illustrates a pictorial depiction of a
ramping push-up exercise in accordance with the
principles of the present invention;

FIG. 4A illustrates a matrix table of pulsing rates

20 obtained in the ramping push-up exercise of FIG. 3, for
an iﬁitial base rete of 20 cycles per minute;.

FIG. 4B illustrates a matrix table of pulsing rates
obtained in the ramping push-up exercise of FIG. 3, for
an initial base rate of 40 cycles per minute;

25 FIG. 5 illustrates a pictorial depicélon of a
cemprehension check exercise in accordance with the

principles of the present invention and:
FIG. 6 illustrates a schematic block diagram of the
control circuitry and other elements used in operating

30 the device of FIG. 1.



WD 96/ 03722 29 It is to be understood that the above-des

R T R L e

i nventi on. Nurmer ous nodi f ications and aljte

devised by those skilled in the art w tho B%@qjtymjgg&omth
e

spirit and
scope of the present invention and the appended "clains "Afel| intended to

cover such nodifi.catl n n Sper mdAUtE i@ orty cycles
PCT/U895/10158%§%e5§%kggﬁF?ng?gﬁg ??E?%g ﬁ%thod as defined iﬁyclgjn14
wherein step (%Ii Wit,,twe,cq.rggr*e&qmtyi,vati ng the at | east one pul sed tone
in the formof "a series of pulsed tones collectively having a shorter '
duration than a 5 TmeeCedinpyetiendddronehe®k Aeuersticse orrlso mipegrnitsod as
defined in claim11, wherein step (b) further conprises-the steps of: (c)

sel ecting a desonstmatdivegregresséoveffatbe pbulsing rate, in that the

bigngenent s
t'he present

nts may be 5

5 - exercise rate droés back to the initial rate as a part
of the exercise,-followed by a ramping wave. The stress
of performance at the high-level exercise rate (see FIG.
5) is prevented from overwhelming the exercisgr by the

" final ramping wave which begins at the initial rate.

10 Alfhough the comprehension check exercise pernits
regression back to the initial pulsing rate, applicant
has found that it also induces constructive efforf,
especially when the initial exercise rates are set above
the desired final rate. Applicant has found the ramping

15 puéh—up and comprehension check exercises to be highly

effective when used as speed reading exercises.

Referring now to FIG. 6, there is shown a schematic

block diagram of the control circuitry used in operating

the device 10 of FIGS. 1-2. The components representing

20 in FIG. 6 areé readily understandable to those of ordinary

skill in the art of conventional circuitry control

operations. The power source mentioned above is
illustrated as block 60. Input switch circuitry is shown
as block 60, to which the previously discussed switch

25 keys are operatively connected. Power source 60 and
input switch circuitry 62_are operatively connected to
micro-controller 64, which is operatively connected to

audio drive 66 and display driver 68. The audio driver



10 [ nwmnz( d) uniformy increasing the pul pkgst i me
span to a first higher pulsing rate equal to ap rmﬂnumumuwwDSHEEﬁ of the
desired percentage increase above the initial pylsin rate (e)

abruptly dropping the pulsing rate to a fisst | % Qg&e ghual to

approxi mately one-fourth of the desired percent age—trerease—rove he

initial pulsing G¥e¥iative14nidRmEctdd ¥ aRIdD difegut s:mqm&t@aﬁm%n@ 20
second tine span to a second higher pulsing rate equal to approximtely

t hr ee- f ourt hs addiicheuwigrit 92 ,park ity isplaaashriateay 68 his iopdratipelgi ng
rate; (g) abruptly dropping the pulsing rate to a second | ower pulsing rate
equal to apprdnnectied diee gl (displzy 74 he ThiediGRrdigphakmereespordease
above the initial pulsing rate; (h) uniformy increasing the pulsing rate
over a third ttoethpadisplay fWirraiovpatﬁ nethataudipabutput 70\ EG6r€8Fa24s
PCT/ US95/ 10158 : :
5 to the speaker 40, and the earphone audio output 72 is
connectable to the headset mentioned above. The block
layout design of FIG. 6 illustrates the conventional
nature of the hardwaré.neceséary to render the device 10
operative. Those having ordihary skill in the art can
10 program the micro-controller 64 in various conventional
ways 'to create the pulsed-tone sequences described above.
The sequence of operation of the components illustrated
in FIG. 6 necessary to achieve the performance characte-

ristics described herein is readily ascertainable by

15 - those of ordinary skill.

The present invention represents a significant
advance in the field of pacing devices. It is to be
understood that although the present invention has been
illustrated herein in the context of speed reading

20 enhancement, it is equally applicable to any timed
exercise. The disadvantages in the prior art noted
above and otﬁers not discussed are overcome to a
significant degree by the present invention. Those
skilled in the art will appreciate from the preceding

25 disclosure that the objectives stated above are

advantageously achieved by the present invention.



31 approximately the full desired percentage increase above the initial
pul sing rate. 7. A pul sed-tone timng nethod as defined in claimb5 6,
furthégoeﬂ?ﬁ??fsingthe steps-of: (i) interrupgFry+t ' %
following step (d) with a period of silent de| &FPpACEMENG SttlTeflci ng with
step (e); (j) interrupting the pulsing rgte fipllo 'rag 1@&0 (f) with a
period of silent delay prior to comencidrg wiff [Past: (%;\le? )-i it errupti.ng

the pulsing rate fgllaw ng step () wth Lol —sptent deray..and then
re-activating the gbl <Y gﬁdhﬁ e&'b%?ﬂ%t?%‘ﬂeg' 3F;¥F¥beff’h F’eb'&e&'ﬁ%’l " rate.
8. A readin i 1 | 4 : i [ . reader,
sai d et hod carbengrnshRaty ARy AIGIFANENE dEU S st th P

audi bl e gui de¢h@nesy fhcHR &L td'dgal tRY! SHPgsERt e ARkt {oh [ anedlat-ifadi N9 a
segnent of text per each pul sed audi bl'e gui de tone at -a correspondi ng
initial readipgaiaieatibhsr epaat akilterinatiivg eanhithd&feRblSi pay aly  and

5 devised by those skilled in the art without departing
from the spirit and scope of the present invention and
the appended claiwms are intended to covex such

modifications and arrangements.

N



25 thus the reading rate, over a time span to a successively
hi gher pul-sing and reading rate and (ii) abruptly dropping the pulsing
rate, and thus the reading rate, to a |lower pulsing and reading rate
bet ween t he WD 96/ 03722

PCT/ US95/ 10158 32 hi gher pulsing and reading rate
and reading rate, until a final ng§ing rate and gorresppidijadl f998al
reading rate are reached. 5 . A readi ng exebatese..net.hod..as..
in claim8, wherein step (b) further conprises per i a<Ish:
(11) such that each successively higher pulsing rate pulses at a faster
rate than previous pulsing rates. 10 10. A readi ng exercise nethod as
defined in claim8 wherein step (a) further conprises activating at |east
one weaker tone follow ng each gui de tone. 15 11. A reading
exercise method as defined in claim8 wherein step (a) further conprises
activating each
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guide tone in the formof a continuous tone

line of text fromleft to ri.ght per each gui de tone,
.tone follow ng each gU|de t one

| east one pul sed 20-
| ine of sight fromright to left to a f

readi ng exercise-nmethod as defined in cﬁ%? 1

and sinmultaneously reading a
and activating at

ng |line
1. wher ei.

%ﬁefhzﬁ)JAMﬂﬁmbr

e formofa

conprlses activating the af 25

| east one pul sed ton

series of pul sed tones collectlvely havi ng a shorter duratlon than a

precedi ng gui de tone, _\H? 103722 :

PCT/ US95/ 10158 33 13."-A_ TR B ex ci e_nethod as - deflned in claima$8,

wher-ei n- step (b) further 3 h steps of.: (e) selectlng a desired
rease; 5 2 (d) uniformy
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and reading rate; 10 - (e) abruptly dropping the pulsing and reading
rate to a first lower pulsing and reading rate equal to approximtely.
one-fourth of the desired percentage increase above the initial pulsing and
reading rate; (f) uniformy increasing the pulsing and reading 15 rate
over a second tinme span to a second higher pulsing and reading rate e I
to approximately three-fourths of the desired percent | D& siegyelit he
initial pulsing and reading rate; (g) a@wsiptly droppi %?Lgvgﬁggﬁn Xd
reading rate 20 to a second | ower pulsing and readi ﬂggt@BedAngmgu,
approxi mately one-half of the desired percentage incry ' anove thesiaili a
pul sing and reading rate; (h) uniformy increasing the pulsing and reading
rate over a third tine span to a final pulsing and 25 readi ng rate equal
to approximately the full desired percentage increase above the initial

pul sing and reading rate. WO 96/ 03722

PCT/ US95/ 10158
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34 14. A reading exercise nethod as. defined in claim urtner C | Ng

the-steps of: (i) interrupting the pul si ng and T eadi a"tﬁgsfﬁﬁ'ﬁﬁﬁ §Ts ep -
(d)-with a period of silent delay prior 5 to conmenci ) %symm@ )
interrupting the pulsing and reading e fol | owi ng s B Fywithea-perijpd

of siient delay prior to conmmencing wi{t step. (g); (k |nterrupt|ng e

pul si.ng and readi ng rate 10 following step.-(h) wth a period of S|Ient

del ay and then re-activati ng t he. yd audi bl e guide tones at the final

pul sing and reading rate. % ng exercise method for increasing a

15 reading rate of a reader fromagl reading rate to a second readi ng

rate, said nmethod-conpri-ssing the:stgps of (a) actlgﬁﬁg pul sed audi bl e
[

gui de tones over at |east one tinme span.at an. exerci | sing rate ‘and_ 20
si mul taneously readi ng a segnent offf text per each p & audi bl e guide t one
at a correspondi ng exercise readingf rate, wherein @ Bxercise pul sing

rate is hi gﬂerThan a ITrst pulsin

rate correspo Eothe first readlng'-
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rate; 25 ' (b) dropplng t he pul sing and readlng Tates to.the flrst

‘pul si.ng :and -reading rates and producing a pulsing increase in the pul si ng

rate to thereby |ncrease sald pul sing and reading rates over a tine span;

WO 96/ 03722 PCT/ US95/ 10158 35 («c¢)

sel ectively dlscontan|ng t he pulslrm)|5£5ease when t he pulsing rate

attains a desirted second pulsing rate: and maintai'ning a flat reading rate

at-. the ‘desired second pul sing rate and correspondi ng second reading 5 rate.

16: A readi ng exercise nethod as defined in claimi15 -wherein_step (a) .

f ui t her conprlses activating the pul sed audi bl e guide tones: '

pul sing rate 10 which represents a 50% i ncrease above the fI_SF E$§¥M§NTQHEET
rate.” I7. A reading exercise nethod as defined in cldim 16

further ‘conpri ses interrupting the 15 puIS|ng i ncrease mhen ................ :
rate attalns a desired : _ _ . : T
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