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ABRTRACT

This prodect is almed 8t constructis mg g devico that will be ghie o de

et that g

steeping parson is snoring, and the device el then gonily shake the slon ping person 50
thet he stops snoring. This is based on the fact that most (i not all} snorers stop sport By

25 soon as they are shaken, and the person 1o do the shaking is wsually the one thel is in

the same wuay o on the sane hed with the snorer, Thic dovice wi

aver’s partner the distirbance of waking up many tmes dur g the night thus giving

'vf" \

it g chancs for o hevter night sieen,

The device, named “Snore Cuard” works by vibwaling g

by g snore sound, Therefore it pould be comfortably placed under the sporer’s pllow 5o

that its vibwation aff

Cihe snorer. B has been tested and foond 1o poriorm very

widl, It has the remarkable attribuge that ¥ does no in anyway disturbs the snorer’s

pariner and the snorer himeelf is subjectad 10 o form of inconvenionos o5, yobike most of
such devices currently avatlable in the market.
The devics is toexponsive md YOTY masy 16 operate, hence any interested person

cun afford 1o hav

P




TABLE

Absiract. . .. e OO N e s Y

ke o oo e e ¥

]

f’"‘\

Shapter Ones Infroduction

2.4 LA alire rEVISW . U s s 4

s f'.;

221 Bower suppdy. L e U RU 17
2. BARTODROBC. L e 17
Earwepass BHOr. 17

Ammphifier. DU e i

893

25 Time Dralay Chrouil o e 1%

RIERY TRReTS. e e 149

£

Sotor and motor deive. L R i e j4

-3

“
E




Chapter Thwee: Design and boplomeniation. . ST e 2}

11 ponwer supply v : 23

3100 Reguisior . : : 2

2 dhomphone. B USROS 21
330 Bow pass Gr 22

[
LA
s
o~
.
G
oA
ey
“
¥
o
o

2% e I I I T T T T TR I IE I I T 2 TP I ST I SR SRR

Aatabde s e . K3

"z
!

Aotor and Motor Doive. TR s G

{hapder Foor Tost, Result and Dhiscussion. . U DO 1+

Chapser Frver Conchisions. . i

e

Heloronoes, .. . ., L

Vi




LEMT OF FIGURES

Fig 22 s slesp wizard, PO P i &

AT Parker™s

o redief cushion. .. I U s 4

Fig. 24 Bl face mask. L O v O G

Fig, 2.5 g chin strap . i

Son paeal pillow . 4

Fag 2 snore reiefcapsulos. L D U RN i

foeey)

Fig. 2.8 Block diagram of Spove Guard. PO b

faee
by

s 3
+d
Le

35 Levwpass filier. . 24

Fig. 3.6 Asmplifier 25

I T T T T S I I N I e R A I R L R AT I N S P P by

R

Fig, 3003 555 tmer schematic dlagram. . P e AT

Fig, 3.14 Timers. ... i TP R VDRI £

yik




Fig, 315 Astable multivibeator. L O B U 3

Fig 316 Ontpag waveform of an astabde fmer L P P POy )

Fr BV Motor and Motor Brive. e L
Fig. 318 complete cironit disgram of the snore guard. . PR UV 35

Fig. 4.0 frequency response of g dow pass filter . e 3

o~
Uy
posy




Fable 2.1 List of some patents ro

LIST OF TABLES




CHAPTER ONE
INTRODUCTION

iy estimated thal a8 many 85 40 porcent of adults, mast of them men., seore (11

Snoring s a problem as old as sleep el and B has been mmorialized as the butt of

coynttess fanuly jokes Howover, for some snorers, 1t is no laughing matier.

At the oot of the mowth, separating the mouth from the nasal covity s a tesue

called 1

i eonsists of Dwo portions: the hard palute i front and the soft
palate behind, The hard palute s formed of periostenm. a bony plate covered by mecons

mprnbrane, and grobes over © meed the gums o front and on either side, The soft palate

i g movable s enciosing museuiar fhers, Uy sides blend wath
the pharvas {throaty, bt s lower border is free. It s susponded from the rear of the hard
paate to form g wall or division between the mouth and the pharvny 31,

Snoring s a harsh or mitling noise thay s usoally produced during deep sleep. The

sound of sporing i3 prodoced when air inhalod through the mouth vibres the solft palate

= tissue e the oot of the mouth near the throst) As the tissue vilwaies, the lps,

cheeks, and nostrils can also vibeale, mabing the snoring even louder. Alpost overvons

o

P

anoving has several causes. A oodd or othey infection coan meke breathing dithioul

ey

drwow air through

bel

apd cavse the sound of snoving g the sleeping person sivg

nasgl passages and throat. homwiunes sooring i3 the rosull of a maedicel

ncition, such ws swollen wouly and adenedds Jvmphoisd tissues focaied at the back of

the theoat) A misshapon wall separating the nasal cavity, called o doviated nosal soptum,

or g grovwih s the cavity, called o nasal polvp, both of which canse nasal blockages {21




can wlen cause snoTing. Mnoring can also coonr when fabby throst aascles are drawy info

twe arway, particularty when aleohol, drugs, or deep sleep overly melanes musoulor

Y

sontrl

2

Docors usonlly advise saorers o Ughten flabby mwuscle wone through exercise,

2

They alse recommend thal snorers lose weight, avord aloohsd within two hours befon

avoid wanguilizors, sleeping pills, and antihistamines bofore bed, and sleep on their

sides rather than oo thelr backs,

When sooring and rapd, heavy breathing are mborspersed with seven- 0 tene

seeond porieds of halting in breathing. the problem may be sleep apmen, & more sorious

dizorder thy AT CHESE £27

savne hoart disorders.
Most of the times poopde do not know that they soove while asleep. henoe it s
usiaily the person close m the snoror that 1 subiosd o froguent waking ap i the night

arwd that could be vary amsoving and disturbing, seme thnes this can oven lead © svme

raedicnl complicationy.

f‘«. P

s for instance the case of Mebvin Switzer, g 230-poumd British dockwarker

whe 3 known a3 the lowdest snorey o the world, Melvin tumpeted bis way buno the
Cruinpess Book of World Becords with 2 snore registorsd of 28 decibels, about the same
infonsity a5 3 moloresele engine rovved at foll throntde [41his caused bis wite to oo deaf
inone of her cwrs and is forced o sleep with hoy good ear 1o the millow.

1.1 {dhjentives

i im our abm o this prodect i construct a device thay will detect o snore sound

mnieh more geickly then 2 humsn being in close provimity of the snorer will, Who s




wd ar even woken from she ep by the sound, and the seid deviee will be

L

able to pently shake the snorer thus ine wrupting the sound and saving the person {5}

around the pain suifered due o the i Hating noise,

[ bMethodslogy

This projest iy carried o by fivat concepualizing the iden, then constructing the

hule by modole; smaring et sach block has opermied as concoived hefbre

Hdevies g

procecding to the sext book, Most of the refereng 5 of this moject are from the ernet

due 1o s nature though many books and articles am also comsuliod, bl notably, wome
individuals that have spesiatived i electronios were contacied for advice and cosr

i S0 instanoes,

Tad




CHAPTER

O

LITERATURE REVIEW

I THEDRETICAL

BACKGROUND

2.3 Litersture review

Snoring s estimated 1o be a problom a5 old as sleep Hsell (2] and by natwre,
fapman beings spord thelr entire Hves Wwving to solve thelr various problems, snoring 15 no
wReepion,

{rver the tmes, difteront people ranging from the very crude in the oblon days to
the very sophisticated o our prosont Ume have devised different means of wegting snore.

n

For clarity, we will classifly these means mfo twor surgicg) snd nonesrgicsl, We wil

maned

farther elassify the nowanrgical into two as well: nonecloctronic and clestronic.

211, Surgical remedivs of sporing

The oldest andd most Breguently performed type of smewing related

4

surgery is called

g UPPE (UvuloPalaistoPharyogoPlasty) 5 181 An sar, nose and theopt specialis

{Orolarengologisty perfonms B This procedure velleves snoring well i the major

ohatruction Hes belbind the soft palaie,

.

a surgeon tighions and Wimy excess tssues of the thross, This

Traditiongily,

pre

®

procedurs redoces the Intensiey of snoring wost of the time, b 1 18 2 painful procedurs
and roguires ong to three days’ hospitalization and sboud o two-week recovery,
The Orthopnathio solution 9 4 malyr surghest techndaue in which both the upper

andd lower jaws are advanced forwarnd together drawing the tomgee and sofl palate with
& 23 5 £




P
W
o

vt of the mandibde can be approvimeaedy Himetors, which

1% almaost coriain o rehieve the omtruction

Another type of surgery 18 the Hadiofrequency fissue wolume  reduction

{sommoplasty s In ths type of surgery, dootors use g low-intensity radiofreguency

sigral

-~

i rernove part of the soft palate to reduce sooring. 15 an oulipatient provedure performed

using booal anesthesia, The technivue cousex slight scar

%

g oof the g

help to reduce snoving. The effectivencss of this power procedire needs furthe

o
[
& o~
8.~
&

R
-

e

A

Sometimes doctors erploy the wse of Laser sargory, bn an oulpationt surgery for

suring called lasor-assisted weulopalatoplasty (LALPY, o doctor uses a small hand-heldd
faser bewm do shorten the soft palie and romove the wvala Removing excess Gssue
erfarges the sirway and redoges vibration, Treabments are based on the severiiy of

. Dw i five sessions May be needed, each lasting sbout 39 minuvies. These

freatmeniz ooour Bour o siy weeks apart, Loser strpery 3 a0t advised for cccasional or

Py

W

]

Hght snoring, b i is an option i sporing is foud and disraptive |

i prewedurs that advances

The nowest form of OB A surgery 18 8 mgjor surg

geuial fuberele {a bump on the inside of the fip ol be chivbone) along with i associsisd

rnsels attschments and the Fyoid bone {the Adams appley. The procedure is called a

AN procedurs {(Gendoglossal advancement with hyoud mvosony/susponsion). and in

connbingtion with the UPPP has an overell 61% succesy rade {41 The GAHM procedure

may be done i conjunciion with modilioations o the e tongue Caser mbdline

‘

oty and Engusiplasivy o Durther opon the alrway.




i should however be noted that no drog o medical provedure can fully gosraniee

o glinunaty spoving fendencies

132, Mosurgiest remedies

fpenmed w the early 20ih century 18] the snore ball has undergone a series of

advancements, and modern versions we available today. Snove balls are devices that
suorers pots on their back while sleeping (Lo, putiing 3 in 2 pouch on the back of their

pagmant. When these people move to sheep on thelr baok - and thus

encratly open their

it and emit loud snoring — the snore ball gives them discomborn, T
partiontarty uselul for those whe do not toss and turs 2 lo during steep. and simply need
2 bit of a nudpe to roturn back 2 side-sleeping position.

mome people actually constrict thelr own snore balls ol of fennis balls, gl

ng that can reasonably i info 8 palame pockel Ower time,

mnty peophe who wse smore balls fnd that they habitually sleep on thelr side, and hence,

e ball becomes redundant,

steips, which are used o widen the nasal valve and thus open up the alr way

to the throat and luogs, are exuemely popular snti-snoring remedies [8), These Siips are

tad

- adbere to the nose, and are worn throughout the nighs. Some

wopie may motice that football players. hockey plavers, and bashetball players wear nasal
strips while performing thely sport, in erder 1o keep the sirwsy open and promoe

mRiynun ;")i"‘iii’hs CAREIN




dilators are most ofien made of plastic or sminkess sieel cotl, and

tymerted into the nosirils during sheep 6] The fmpact of these diluiors ix that they he

0 ihe sirway open {simitlar 1 nasyd stripst, and thus cut down on viksation that leads o

suoring.

ey

= Thyogt Speavs

Fhront Sprays work somewhat like saline sprays, vet instead of salt waier, they

delrver notural lubricating il 1o the back of the throat This can dr nativally reduce the
simoun of vibrations that ccour i the trackes during shey s, ik thus effvetively diminish

AF W

{if not oulright end)

mubar 0 nasal strips, throat spravs are low cost, mobile,
and cun be purchased in bull, B should alse be noted that thyoat spravs, 1 used oo

treguently, could actunlly couse tuoat irrfiation. This can ronically ead 1o more snorin g

Another romedy s the ose of a device named Sleep Wizard (8], which is g

tad that supports jow comforiably while sleeping. 1t keops jaw closed while

e 131 LR RE

sipeping,



Fig 2.2 o sloep wizard

Lo, Parker's Sapore Rebiel Coshion™ is the Hrst product designed o help treat
postiional snoring (7] the snoring assocised with steeping on the back, which accounts

fewr B0 porcent of snoving

Figure 2.3 D, Parker’s spore velief cushion

-
u
s

e ARD {Anti-Booring Dovive) s a son-obtrusive apphiance made of
FDA approved vioyt that fils frmly into the mouth over the upper & lowsr teeth,

posiioning the loywer jaw slightly forward and the mouth

siby opon, This gl

repositioning of the mandible lraves the alrway open, allowing more breathing thro 1h

-.

the nose. Researel: shows that this type of device Is 80% offective in freating snoring

i the veor 1981, Dr. Sullivan orented g dovice, which he appropvigtely named a

continnous positive airway prossure (CPAP) doviee [81L A DPAP device has o m




toles and o fan, B ouses

pressure 1o push tongue forward and open throat, This allows

a1 pass through the throst, 1t reduces snor g and prevenss apnes dstubances, CPAR

have theee forms o chinstap, full-face mask and nasat pillow, The major disadvany

of these devices are thel the mask feels uncomforhie ¢ wnd eontinual usape will make

mvse dry, stulty and blocked up PREPEO mnd [160.

Fig, 0.5 g chinstrap

5t




The NAFA Apn

%

b

apphignee in continuous use |15, 18] Like Blastomenic apphance, i s buil in 2 fixed jaw

redationship, which cannot be changed. 1 s made cut of hasd aorvBe and s held i place

ight clasps that fhndy grasp the teeth, The exiension in frond i3 a brosthing tubse

soapart, Over the vears, ¥ owas found that this arrangement was
UCessary sinee pailenis tond w breathe through thelr noses when asteep and block the

hreg ‘(hi’i” fuhe with i

A tongue. However, many pationgs e the seourtty of an sirway

L abwarys open and unobsingcted.

thig

i ehinvinaie sporng wsed mechanical devices, which were

e snover's mouth o around us chun o physically provent sporing,
Prampdes of such devicey can by found o British Par. Noo 1248474 and 118, Paent

Mo, 343847, 3312217 and 3,150,647, These mechanival devices worg not popu

i oaince they sutfered from the disadvantaes that they were uncomioriable o wowr

ardd interfered wit

Armong all the romedies of snoring,

car are the anly non-clectionio means

by g porson other than the snorey bivaself wear, and their sse have provad 1o be very

<"‘

helpful, The carplugs with 2 good design can block owr the sound of spore completely
facd b

Some people prefor taking fsblots and capsules ke the Sleop Povfoor Phas

capsies. The capsules ease breathing during siee

enzymgs, wihich act as

N

capectorants, and medicinal herbs with a dovongesting offect, The oseiliations of the

I

sehum beeome reducod through betler respivation 117, 181

1

se sinee 1983 and ranks g3 the oldest snore
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Fi 2.7 snore reliof capaules
£.3.2.2 Electronie devices

A dater goneration of antb-snaring devices worked on the principle of detecting a

sotrnnically and making the snorer vonscious of the et thar be had snored 113

34 discloses s deviee sdapted 10 be worn by g sleeper and o

ovide an alarm automatic

Py

atly when the porses'’s mouth opens, whereby the devies

cammes the sleeper 0 become comscious of the fact fwt he bas lost control of hia

mandi L5, Patent No. 3480010 consists of a neckband worn by the

stegper, which comprises a clroult 1o defect g anove and to impart 2 bigh voltage shook 1o

e

aper to condition M agsinst spowing. Similarly, German Patent Mo, 13 3

and VLKL Patent Application No, 0 apparatus responsive o snoring

s the snorer,

sonmds b unpart o stmudes volinge

These devices soffer from the disadvantage that their use can resull in norvous

e s

mpury o ihe user by continually waking him up or giving him electris shocks

abvinus that the sooving does mot annoy the snorer, b his partner, thas, the snorer will

be reluctant 1o use a device, which is sncombwiable or painful when he 18 not malb

afte

3 by the er, 1f  cleardy mdvisable for g device o incorporate an




army or other stimulus that s Blely fo distrb the snorer’s partner. Both considerstions

are taken into aocound by the present o

® B Sionpr T
s orather effective non-surgical anti-snoring dovics that has many people buzzing
is catlesd the Bnore Stopper [61 There are o fow variations of this device:

s

it wan be worn around the army, and provides 2 Httle jab of ¢

oirioity {feels ke o small

pnch) when the sound of siwing I8 sensed.

Booan b warn around the wrish wstead of the arm (but the samw pinch is there!)

it can be used to stimulate tongue nouscles, which forces them © comracts and oltimately,

1 open ap the airway

LN, Patent WNo.o 4788333

msusd o Jean O Moouignona on Mov, 39, 1988

discloses 2 Deviee for Interrupting the Sooring of o Sleeping Person | 2

—

Lok
i
st
o
{"v
.m

2VICE 1%

win elecirenic apparsius that oporates by detecting sounds cddiormined

The device then omils a sound 1o awaben the snoring sleeper

¢ that {13 3 may wigger an alarm dus to another soamd sowrce than the snorer,

and {2y the audible alarm i about a5 hikely o awaben anodher o

- sleeper us the

“

i Mo 4848 3680 wmsued 1o Gaode Palsgard o al on Jul 18, 1989 discloses

3 Device for Preventing of Snoring comprising sn electronic device 1o detest the sound of

sepson sporing (101 The device i somowhst more complex than the Meguignona

apparatus discussed omediately above, including means i differontisie the sound of

oy

253 Eys f:?*:'li?-i’i‘i'ig.- SOTRGHY B

sponing from of

solosed o

Yo

sounds, The onlv means



the provision of an audible signad as in the case of Meguiznon w50 the use of this

device wo can affoct the snorer’s room partner,

e

LS. Patert No. 2081447 1esued to Willord B, Fohols on Jan. 14, 1992 discloses

=

a “Reep off Your Back™ Alarm comprising phurad gravisy soiusted switches on 3 belt or
headband (13 The switches are disposed oward the uppermost part of the helt or hand
when the sleeper 16 resting upon his or her back. and are adapied o tigger an ablarm when

the sleeper i3 1n that position. The alanm may take the form of g single vibrating devics,

stimtiar o ong of the mweans of the present projevt The switches of the Hohols device g

tocared & that would boe uncomdnaiabde 1o the sleeper when bving upon histhay

swde oy stomach, which the gravity swilches encoarnge the sleeper 1o doo A

mwans are also disclosed, unbike the present project. Pinally, the Bchols belt youst provide

for clogtronie inorconnection between the plural swilches and the separate single slam
devics, the  presens prodest  requires no such o olectromie clrowipy.

118 Pasent Moo 5,113,170 ssued to Frank W, Harris on May 12, 1997 discloses 2

s

Lonvher Boll with Audible Alerting Capabiliny 1131

The devicr inclodes a pressure
activated swiich, but also includes thme delay means o sclivate an audible alanm i the
pressure sotbvated switeh s lawr closed for o predetermimed amount of fime. Further, the

~

devics inchodes an awtomatic shuiofT 1 oo movemend s detected fov s

-

FEVETE LI Deriod,

I

With the thner delavs and antomatio shutot? fegtores, the device would ot provide tmely
sifrpubaion o a snosor, and might shot off i the anorer remained stationary for some
e,

LA Patent Mo, 4044334 i o compact seifconiaingd electroniy anti-snoning

device adapted o bo worn in the ooler ear or altached thereto. I comprises g mbvabie




mcrophone for delecting snoring sounds and means rosponsive 1o the delection of

aporing sounds for geperating an aversive audio signal. The aversive audio stimuolus s
srnitied vig g speaker in the user's ewr. Preferably, 8 combined microphone/spegker is
wsed and the snoving sounds are deteoied via the muditory canal. Means wre also provided
1o vary the araphituds and dorstion of the audio stimulos with successive soores 1o obvisie

mabituation. A counier 2 alse provided 1o record the number of snoves during o sleeping

w of the devigs,

period gnd provide an mdication of the effectivens

k4

in addition {0 the sbove-disvussed patonts, the following patenis are geongrally

related 1o the romedy of sporing L% Pal Mo, 648,024 issued w Josephus Hooper on

Ay 24, 3 tor g Davice for Proventing Mouth Broathing, U5, Pan Wo. 746,449 issued

w0 Btifhan AL Moolion on Dec 15, V93 for 2 Device for Proventing Snoring; 1LY, Pat

354 657 tesued to Richord P Jefies on Ot 5, 1920 for 2 Device 0 Prevent

[P

Sowth Breathing: LLR Pat Moo 2178128 fsvued 1o Donald H Walte on Oot, 31, 1239

2 e T &

Antt sporing Device; LLE, Par WNo, 7607 268 iesved 1o Blea L. Leppt

\
%
3
fe
2
L]

=
z
:
-
-
:
L

For an

953 for an Aot saorving Device, and LL8 Pai Noo 4817836 waned to Thomas H

S

Woods on Apr. 4, 1989 for an Ant-Snoring Dovice 1YL The siy patents Hsted in the

spunedinie paragrapd are sl related o oma

or applisness nstadlable w or over the

spowth 1o reduce o provent the opening of the wouth, paricubuly doving sleep. As seh

they arg not soon to relate o the stracturs of the present projoct

~

& Het of some mere US patonts related o snoring is shovwn below.




slated o Snoving

LB Palent ) 1480010 Nov.. 1969 Crossley F28/1346,
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e
ey
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Lang PEITA
4379 Hep., 1974 Crrant IR YR
IGREN Do, 1976 Macvangh i18/419
4285133 Ot 1951 Yange 340/575,
4344441 Aug., 1982 Padie 1287733

43EITAR May., 1983 Pronigplas 128/782.

4403715 Rep., 193 Hedpmnn ot gl
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gl
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P
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13 Heams F28/418

44403168 Apr., 1984 Frschell ot al PIRAED

4592750 lan., 1985 Petrofshy et al,

4563686 Jun., 1986 Lhowd of ol

Mone of the ghove moted patents, wken either siogly or in combination. s soen 10

disclose the specific arrangement of concepts disclosed by the prosent project,

()




2.2 Theoretical Backgrounds
The aim of tis snore guand 19 just o rouse the snorer, not the entire hoasehold,

To wake the aleeper, vibration is used, not an audible alun. The vibration s provided by a

o

i1t yaotor, which can be placed onder the sleeper’s matiress or pillow. Thiz cironit has

a level coutrol and pesk display indicator, a variable 1

or threshold and trigper

wphicanion.

This anore

gned 1o tigper afler o prosed period, adiustable by a

Y R2L B s designed aot 1o he activated by roningd noises, ke a

soft music from o distnt place, or 2 sudden and pon-continuous sound Hke shan vriivag of

doors; car boros ete, bot iostend wall for o set delay betore ir

comtinuous for several seconds, the delay before triggering

control saechanism,

ot the anore 1w condmils

jad
e
3
el
"
<
wan
-
ey
~
jowd
~
U3

her variable resistor {VEIL

snorers YR will be sed af g low value of res

ce amd ot bagh valoe for guiet

snorers. Onee snore is detected, vibration mechanism 15 used 1o gently shake the saorer.

Wi v of the modules that wake

raent this by using 2 wnall do motor, & blook diagran

e

up the device s shown i the fgure below:

FORIER
BREELY

T MOTORARD
T MOTOR DRNE

P

% ook




Fromm the disgram we have seven blocks (or modules); we will henee ex rain each

> power needed by the entire devior is ahownt

souwrced in many ways but due 1o certain oo

useid a mine (9 volis hattery and a & volis rectd

2.2.2 Microphone

Sincs our impul {anorel is o sound, the s anput fransducer 0 by osed mn
mnernphone, and the best for this parpose is the elostret HOW) macrophone. 1 converts

e

shion (.. the lmuder the swore,

the input sound signal uo eley sigmals in g lnear O

the higher the output voltage and vice-versa), The oulput of the mis siphope is fed (e

o 3 the et of) o low pass fier
L.3.3% Low-pass filler
Fhe function of the low pass filter i3 to amplify and pass the gutput of the

v

micrephone whick is

melow » certain frequency only. This is o prevent the device fom

gnals like radio sigy

R

ciivated by hig

sse of an active Bher which has a gain of ahow 46 times I the Inp shgnal i of low

iy deoreases

frequoncey, and the |

So0n a3 the mpad $

detined valoe adjnstable by 9 vartable resistor (VR 1L

2.2.4 Amplifier

The ouipes signal from the low pess filier is then passed

good gain (sbout 46 Umes also) 1o boost sinm

enouph io charge a vapaciior to




k]

(043 hias the non-anves saputy of op-amps 10 and 102 w half the supply voliage.

Poeak signal fovels pass through a capacitor (037 ang

(LEDD 1y which o visual wwbioation of poak bovels, LEDD will not lominge

comtinuosty but will give intermittent display in response 1o peak soand. VR is adiusied

sy that £} g with each snove,

Sinee g spove sound 13 continuous for g perdod, the ciraudt mest ouly trigger afler

someons begins 1o snove. 1 there ware no delay, then the cireult would be set off by any

pose. Bven though some degree of high frequency rolloft is eoploved in

this spore guard, i should be nuved that all soands oo

plus g nursber of harnwaics. Thos a car horn or g door o3

amnng i the ioiddle of the wight

=1 the alarm, henos the need for an inpai delay,
2.2.5 Vime Delay cireuit

Another copaciior (U7} amd g resistor (B1DY provide the input delay. The

sgra from the amplifier is now fillered again and used 1o slowly ¢

s capasiion U7

——
o
S5
o
e}
P4
0]
yowet
et

fonagd podse such a3 & anore,

Foroviding a shight foreard Bas o bring
2.8 INAI4E dicde inde conduction, This alsn pro-charges U8 with no signal o g few

tomihs of 3 volt, To movide the delay, opeamp 103 i3 used as o variable lovel detector,

YR ey aots as a threshold control so thad the charge on CF must cqual the voliage a

it wilh irigper ax indicsied

==
art

s 3 oof the op-ampn, et by YEZ When this hape

Bode that the vatput of 103 43 novmally high, changing to low ouly

o

Hoa bmed DO current chorges g capaciion,




howwever wy the charging currend o fhis cirout is not fxed, and provided by an

irtent noise soure {3 spored the

oy

v calopiation beoomes $iffioult The casy optiop

was experimentation, and with the va

5 shown on the schomatic, my protoivpe made on

& breadboand provided botwesn 2 and 10 seconds wonth of delay.

226 Vimers

'l

Fhis stage comprises of two 555 tmers The outpnt o

ransistor of ihe Ume

daday ¢

~ihe first thmer condigured a3 a monostable o provide g single pulse,
The pulee v then used fo tngger the sevoad Smer, which Is configured g5 an astable to

provile o stream of puls

potan

5. 1 15 thix puises that will activele the molor a3 the ouput, Thig

s nweessary 0 make the motor run and stop at feast B

wir phimes within the U duration of

~u.‘

the radee of the st ey Cwhich ix sbout 27seconds)

53
¢
I

Slotor and metor drive

c :

Ar this stage, the polses from the simers gre differomtisied o produce wvoltage

those are recnifiod by g diede. The rectified pulses drive g tramsistor isio
conductinn and this provide g complets volisge path o the molyr henoe the moior
vibwites with gach poise. The motor ased here 10 a DO Motor vated of about si volis: the

vibpation produced shondd be enough

g person. B oynust be kept m

md that oy amm b8 nod o continually wake the snose

ith heavy vibrations,

.
)
o



CHAPTER THREE

DESIGH AND IMPLEMENTATION

L1 Power supply
The source of power o this device s a 9V batiery used purposely for Hs stability

and avatiability, though the device typleally reguires 8Y for it operation. We theretore

moorporated & voltage regulsior o provide sis

230, Hegulator

2
g
=
3
o0
Py
]
-]

o, BOOOLF N

#®
E

grannd

3F voliage rogelotor schamatic

sotrical regulator dost gned © sutomatically maindain a

3 to the regasdator

e outpul vollage |19 {201 121 henoe 30 6V is
required gt the ooipet, the most appropriaie oput is 9V The LMTRXN series can handle

up b 3 volis input, b the enve bebwesn the inpat volage/vurren ratio and

cutput voligge/ourrens ratio appears as el I the uput voltaze Is unnecess

regulator will get very bot. Undess saificiont heat-sinking 15 provided the regudator will

shouhd also be noted that roy

o

shut down, | pestarity dustrovs the regulator almost

mstanthy. Oy chotve of LIMTR06 1 therefore fustified,

2



Fhe Z000uF capacitor 15 wsed 1o maintain a constant gt b the regulator and as &

o

1

general ride should be raed at o sduiomum of 10000F for each armp of oarrent drawn and

a deast pwive the input voltage [19) The ZuF capachior elimingios

v high freguency

s

pulses that could otherwise infarfore with the operation of the regulator.

3.2 Microphone
Al wicrophones capture sound waves with a thin, flexible disphragm {0y ribbon
i the case of sibbon miferophones). The vibrations of this clement are then converted b Y

fres

wad, Blost

-

vartous methods oo an clectrical sipnal that s an angd og of the original o

microphones in use doday use slectromagnetic generation {dynamic wicrophones),

change (condenser microp shones) of porockectric genomtion o produce the
- £

11

frome mpchanicsd vibration

An clestret microphone s s relatively new type of condenser mcrophons

i

G Sessler and S West 121 and often

S XLu 11

~eatied an electret microphone. An glectrat is o disleciric material thas has besn

permanently electrically charged or polarissd., The name co frown efecirostatic and

magnes; o siafic charge s embedded o an elestret by alignment of the siatie oh TReN in

the material, much the way 2 magnet is made by alipning the magnetic domains in 2 pHEce

H . N




of jron Unbike other condenser microphones, they require no polarising voltsge, but

e power {ofion incovrectly

normally contain an imtegrated pregmpdifior which doos r

~ «.«

Slarbeing power or blas

LOUNG HRBES

LRI IE R S S SR

Slectret nucrophone sclematic

3.5, Low pass Bilfer

3 e
e o
Vo
s
Fig. A daimple owpass By

P

A simple goin or atevsation smpbfier {operational gmpbfier) is tumed o 3

s akding the caproitor £ This decreases the fregquenoy response at bigh

o filters gre used in

o gvead oucibiation in the amyphi

s according o thely freguencies {21 sueh

civeuits, which reguire the separation of sig




#s the device wo are constrocung. Any sound sigoal bas o fundmmenial froquency as well

gy some hanmonics, the Froeguenoy of snoring sound iy generally bobween wore and

mamdred Hertz (0-400 Hey 123241 haet o acoomumedate varistions, we ose a By tha

Cay s Up 10 one thousand Herpe{ T2

The cutoff frequency (.o the maxgnom foge thar the flter will pass in

herizy is detined gs

{20

or eguivalently {in radians por sexondy

RS

Tl we use g rosistance value of BOKLE and 3 capaciiance vohue of 2% 1009 Farad

witlh give us a cutofl Bogoeoncy of 1 (ZoPR00GHP D% I00.0) =bng 70y

fmtensity of the spoving sonnd i3 the pext thing o be considered. Nince the puiput

from simait by ot

velectred microphone i

snitude, 1 noed to by amplified:; thus the

chedce of an active Hler.  We chose that partioular resistance value of B0ED and

ctoudaiad the reoguired value of capachiance to be Ind bheomuse the goin in the passhand

{30 (L and

By
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Fig, 3% Lowpass Bher

BE

v shown above g nodel and

The mwicrophons 13 coon

WY v

mded on the Jofl When sound i3 recoived, i goes directly o the operational synphifier,

The resstor BZ s w0 the mugophone. The vahee of the

of 1 kilo Odun o 10 kilo

The Upamp 1O

Tithe devics, Resistor

the wicrophone b

o~

R and capaitor O porform the Bltering action (B3

o

ardd 01 gre the wame as B and O in

figure 370 abovel, while the same reaistor B3 and the s

acitor 072 is g decoupling capacitor, while the

hias the noveoverting inputs of opearops B0 and 107 o b AR

B
doin




3.4 Amplifier
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s

The signal cmerging from the ninde and neods

gropii s shown i fgure 3.5

,-w\

above, The gain s 100002 20-454 6 This o he pwo amphifion ©

he 3830474584 60 165,310,744 e any

signel fromy the wmigrophone 18 magnified abont

v Capaciinr O3 s g D0 block wihile capaciior O

o hndved and sixgy thousand i

s vesistors Riand R are used i Mas the non-inverting input of the amplifier to halt the

suppdy voliage, Capactior 04 decouples the operational ampl

ey Trom the lowpanss Biltor

and the varnable resisior B serves gv g leved shifl e valoe of the resistanoe 5 varied o

provide different voltmge levels af the input of e wnphier through the cap: {4

This is o enable the doviee respomd to various magniudes of soove. Poab signal lovels

P




dwough (2 and B4 i g Light Deutting Dhiode (L3

which provides visual

:

indication of peak levels, The LELY will not tHuminale coning

shy bawt tHominate briefly

in response 1o pesk soumd, The Yarably Besisior RY & Hickery

sctinsted o that the LED

swith sach anore,

"}8

w

> {rigger

saafpt
1 2 &
g 22:; uf s asran 23 % Dium

# 1y s;s L A RN

&
faed

11 R )
10 % Ghm 8 S -

RUNCY NP YU — T S s e i

' MR ¥iiT" e
R
‘? 383303

3
A

el 4 W g4

Womrw use the smphified signal woon

the vimers that drive our output (Lo

the motoe) The triggering action i effected by

w osigned through a dinde 132

{which a

as g reotifior pa

s oo sl o capaitor U2, the
capmeitor £ serve as 2 DA block, while resistors RY and B2 togather with diodes D3 and

e

e

at the inpu of diode 132 & 4 constan velue of 85volts, this

BECERSArY 1 the diode 182 43 haased p C ot ense condhnion when

seoring sousd i3 detected. The sutpu of the diode 132 Is soro unless o sound is detected;




cwwith the megnitude of snoring, This oulpyt

b

ionad will nevw charge 02

s

sy, it will discha

gh the variablo ro

owinglh

Py
g
g
NG
it
et

PO B8

ard collector of the ransistor beooms connecied as 3

st s etfectively connsoted 1o ground,
N ’A: “a
0y RS A ngan Cirouait {withont ba
¥

oy a8 short Chudt {w

o now yed

The sub cirenit of variable resistor B3, resistor B4 awd transis

- ans shown below,

SeuREETERE
Brnnnen B

e gdivider

B2
3




3.6 Timers
The outpas from the frigger o cuit is normally high. changing shortly o by om

detectinn of & prolonged spors this i of the comedt polarity o frigger g 555 ey

confipured a3 3 monostable

Fig 3001 R85 gmer B pioture

1. Lround Grnund

7. Trigger
%, Giutnud
4, Besel

5, Conpfrat
Fuzflaige

&. Thrashold
7. iuchargs
B ¥oe {4}

Triggos Hsvharge

Fraryput Threshold

L anten

Baosel ¥ailane

fig. 1. G-pin T package fig. 2. B-pin ¥ parkage

Fige 3.7 Pin oontiguration of 5554

3.4.% Monosighie

A memstable ciroait produces o single output pubse when ngg

mvnosiable heoanse it is stable in just one sinder Touipnt fow’ The output high sigte is

semporary. The duration of the pulse s called the period (17 and an exiernal capacitor and

vesiser {2721 determine s,

,.} B




g

e
@

AR
x
-

Lty

&

Poyepimr

Cheadymat w
--------------- et d

Grseuyssd #g. 3

S tirer sohematic 4

28 ghove shows the basio cireult of the 555 connected 2s 3 mo

muhtivibrator, An exdermal BO nepwork i comnecied be

ground. The hunction of the resistor and capachior is connecied fo the thresheld npu,

the g 1o the apper comparator. The intornal Jacharge wansistor is ale

jumction of the resistor and the copacHor. An mput trigger pulse i

ger input, which is the s to the lower comparator, With that cirouit

il vollage 18 near

ot and act as g shoet

v caises P

civesit soress the sab capnciinr. For that reason, the capactioy cannot sharpe. During
that e, the inpul 1o the upper comparsior 15 near wero volls causing the comparaior

the vontrol Hip-Hop rese

{abowt 173 of +% When o nep

rigger pulse i oapplied w the i

The ower comparaion, therefows,

29




aoting as an open chenit, The setiing of the tip-fiop also causes ¢ AEATH I

. the beginming of the outpat Hming puise, The vapacilor now begins o

S

v As soen s the charge on the capacitor sgual 275 of

chargs tuough the external re

i 5431

¢ the controd fip-ii

v volage, the apper

STt

termivaies the ouipol pulse, which switehes ook o 7ero, s tme, T1 again conducty

thereby dischargiog the capacitor, 1 a segative-going polse is applied 1o the ress T

vigh, it will by enmineied e dimiely as that pulse will
the flip-flop. Whenseer o trigger pulss 38 apphied 1o the input, the 555 will

output polse. Depending apen the values of extomal resistance and

cod. the outpu siming pulse may be adiuvted from approsimacly one

milisecond 1o as high as on hundred seconds, 10 timers are novmally wed where long

niput pulses are reguired. o appiication, the duration of the oulpul pglse 1r SR
i approsimately egual B

Tt w Box O seconds)

The comnevtion of the tmers is shown below. The wrigger inpul ia shown on e

and nuipat of the tmers o the loft, The mono: stable on hos an cutpol pulse

duration of BI¥01 = LPF PR I00e V0 e s B4 7 senonds,

Thin pulse duration §s chosen such ot the motor will be able o producs

wibpasion for o time long enough for the snorer 1o fool the mpact and stop snoving and

ecithin that tme, 3 ia oxperted that the person close £ 10 the snorer would not have bed

distrbed aa 1o wake up from hiy siegy
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15.2 Astabls

348 Astabls sl

WG

cotosd oas an asteble mubivibraior, Both the

trigger snd thresho 5 {pins 2 and 63 to the two comparatons are counevied ingethey

and 1o the oxtemsl capaching. The capacitor charges toward the supply voltsge through

v

™

> pin {7 connected 1o the internal woansistor 38

the o resisiers, B and B2, The disch

1 oof those two resisiors. When power is frst applied o the

commected o the jupotd

v oard thy

cirest, the capacitor will be oncharged; therefors, both the i

L




i fin-tlop causing the output

witl b noar zevo volis, The lower comparsior sets the ooy

3

11 Thar allows the capeciior 1o bogin

wr switch high, Thay also ams ¢

charging fwongh B and B2 As soon as the chuwye on the capatitor reaches 273 of the

causing the flip-Hop to reaes That

supply vol the upper comparaior

o conduets, The effect of T conducting

uses the oulpat o switch low 1

““““ : Fig. 18

~L1 L Ly

k2

s

L3 el

B F¥l

Fig, 556 Onupot waveform of an asiable toer

citor reaches 13 of the s

aeries the oo

..

ed. That again couses the control Hip-flop fo set and the ouipu

H K

Transistor T cot off and agsin the caps beging 1o charge. That ovele

continues 0 repeat with the capactior alternately charging

Faa 4

o gose the Hip-flop 1o be repeatediy sot amd reset The resuliing ouwput 5 2

wious stremn of rectangular pulses,

The frequency of operation of the asiable clreult iy dependent upon the values of

$ 3o on Frnersy
%w;"i

Bi.B2 andd




o ood B oand

PAEIROKAY = VASTAR = 0.0 0

Fromm the shove, #omeans that o any e 2

28 are produged.

sl B2 oare in ohans, wd © i 0w farads (nore B and

ire the same as B and BS in 6 shuration hetwoeen

pralaes i known as the “pertod” and weually des with #°8, The pulse is on for 4

312y That ume

seconds, then off for 2 seconds, The total peviod (4 s € + 40 {see

berval is reluted 1o the frequensy by the familiar relationship:

The tme intervals for the on and off portions of the output depend upon the
k3

vatuss of B1 and B2 The rato of the te durstion when the suiput pulse is lugh w the

slated with the

tolal periced i3 hnown as the duty-oycle. The

formuda Do gl/

From fig, 3.1

SHH/OH0H == GA6600 =

daie 11 amd 17 fmes with the formalas

W ooan o

£ 693w R« O = OADRFIIOR Y 10p = 15246 seconds

e

te i AT means thad thig ‘._Si}i‘-ﬁiﬁ. il thage iy o o ?3‘4'3&’? iy 675 o

- oial

w edinsted by varving the valoes of Rignd B2




3.7 Motor and Motor Drive
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. 2K Hhen e g
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Fig, 14T bMotor and Mooy

enintors B and B2 with the diode

o and the dinde output

Timer civondt. The cepachior converis the pulses imio voliage

s the onsistor reooives intornuitent positive

andy the positive going part of the pulses

Pio the framsizion, i1 achy Hke o swiich

hengver o yiif““ i

bowuse avrn fo st 2oro volts thus providing a complets path foy
the medor o vun sinoe the positive terminal of the mnior s connected o the posithve

sollector of the fransistor,

-:f

sypniy 4
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CHAPTER FOUR

TESTS, RESULTS AND DISCURSION

We made Series of tesiy durdng the assembly of this device 1o onsure that it

v
operates optimaily, These include testing all the components befors maling use of them,

measuring the outputs of the various Mocks and adinsting the varisble resistors 1o maich

-

s of the snoving sound. To ensure that false signals do not activaie the Bnore
Cruard, we carried oo our tests ab the carty hours of the morming.

The timers we used were two {23 553 timers. This i3 w0 onable v convert g D
motor into a vibrater motor. The frst tmer is configured a3 a2 monosiable, The

snonosiable prode of flued duration; this polse durgtion 18 measured (o

be ghout twerdy two secords (22 seconds), This Ume (27 sevonds) is used because
shaking g snover continuousty for such a period will be suificient o mnke him stop the
snoring. The single pulse from the monosiable is then converted bo stroam of short palses
by the second tmer which s configured as an asiable. The asteble produces five pulses
each of period 30497 socomls within the period of the monosiable, these five pulses

when converied to vibrations will be the same as wapping 8 sleeping person five fimes

within the period of twonty teo seconds, and this obvicudy will be onough fo swp a
person o snoring.

We nsed 2 DO motor to modoce the vibrgtions, bas when 2 DU molor s ronsing

smoothly, 1 produces ne vibwations, Hence we attached some plastic load on s rodating
head and trigger 8 severally within a sbhon doralion (22 seoonds) such that 1 produces

serky muvements and offoctively serves as g vibraioy rootor,

(\R\-}
.}




We coudd bave used a standard vibraior ynotor by all the ones we could find in

the markes are too large for our parpose and produce exoes

used will ot only shake the snorer bul keep him permanenly awake.




CHAPTER FIVE

COMNCLUSIONS

wueeeeded in achieving the alm of this projeet since the consirocied

have

an shoke o sloeping person;

nd produce vibrations that ¢

i 7{31"’?32*5 S33L3E win g

er i ot withood sormes Hrtalions

\-5\»

where the only

cationgt eaciusivel

= the deviee 18 0f

I

s owikl

.t 4 there arg other sonnd SouTees argigd,

appnsed 1o be very 51 il o that it does B0t

1 poamgele paot

s combort, but die 10 Cnmpongnls SUESS, our p ciotype hecams a

Halure popernts will overoome this problom

thg Naors 4 1wy no medical

stiery, i

t nge. Moreover, sie 1

complizations, tus 815 s
ciodic replacement of the batlery.

arigfions i ‘-«2"5}’22“"

H

singe of this doy cornodaies

uply adiusiing

@

s does e aitempt 10y pe

v.

St

ceven though this sh

CYEse! iterruped sloep.
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