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ABSTRACT 

po!ytht:m: ~,;ca1anL !t 1;; clrried out tu cnh.,rnccihc safety, cJficicncy D, d 

goods!pruducts manufactured 1o('(t1ly, The dtsign i:: based <Xl the princlpk:,r 

purpose of Ih<;~ design. The method of prnceaun: b~,3 been v.;eU arranged j: :,0 
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I 1 B \CK',{" < I} ')l f!\H) ,f"'~i S'qJl!'ua<'~ •. { - .'t..U:\' ~~ _ i 'U. 't.)'3 ,. j ..t . .? l L,,~ 

of thdr ccono!ny: \vhch \vi!! lead to red development as\>..\:[l as to raise the stand::,.: ! of 

living of the natic·n. Thus, some comp<'mics have f() pi<?s<::rvc fhe prDducts that iF not 

pn:vent it h'om danwging or being con!.aminakd In order to prcs~:rve such good, ther:;;:; ii 

goods!commoditk~;. H~;;ncc thi~; project. i:~ set to addre% the construction of a polyt: ';;-f;e, 



1.2 r~HO.1ECr LAY Olrr 

said to include production of more ch~;;,1l";!;:r and convenienlnwthod of :.:;e(l1in~ rmlvthc ;,~ . t . ~ ~ / 

locally. 

supply unit, Ow cnntrd (timing) ullit and the heating element output unit This cha:.l;;::r 

also includes hmv the c.omponent::;. are ass.cr(lbkd on the Vew hoard, and also :hc 

and the discu::>SlOtt, it abo contain the operating instniC!iur: uf the poiythene sealant :nd 

and recommt;ndation to fbrther improvement on the design. 

The main purpose of this PW)cd i:.:; to cksign a.nd cunstrud a polythene seakr.vith 

an automatic control, fm sealing po!ythene materia! use ii.';:- packaging goods. All t:<: ::~ of 

hUTlace, room heatei and 

inc.ubator art capahle of ~Hpplying highly satisfac::oc/ heating p{;·tforman(.~e " ita:'l1 



saturation point in ::;hon fme, lherebre heat produced i3 h'lidy constant irrespective. of the 

period of tirHe. The bt'<lt energy derivl'xi 15 purposely to sl~aI the po!ytbene material of 

dillcrent chemical fbrmula and sizes. 

by s>,vitching ONtInci OFF the machine during the period c<f opcmtion '.vhen the 

opcrating this type automatically. This indi;;;ah~s that the control drcuitis capable of 

sv{itching orF the rrmchine v.:hen the preset time is aHaincd. 

Out of the above-enumerated typcs. tlK~ m.Homatic polythene ;:,e<l1am is emp1cys in ;;h;;,; 

project, in \vhich the circuit is incorporated ,-,,,,ttll the corHrd a.nd timing sub-circult 

(regubto(L which allow the operator 1.0 preset the dine fbr the sealing of the pdyi.h:'.lK 

material of different thickne$s Tbis seal<'lnt consist oftv·/o major $ections, namely: 

{in Ue<.:trical section. 

'rt ",' • i' l i l • '1 l' t· l . . ~ !~e mecnamOH s!::'.ction consists Of tnc upper a.n(~ HYNer j<lW, Wit.1 1. le mcorpora 'e(, Hems 

1 . '. r I .. , ....,... d ! Y ~' sue '! as Hlsutawrs"Lhll1iOP, l'aHen tape etc !i, alSo cens!st OJ an Iron [0 , per aJ,I.rame, 

section consists of TransfiJrmer, relay. heating element 555 timer, and some other klStC 

eketH.mics components. 

2 



and t)conomlcai system that can suit the purpo~.;;c Ibr which ii v-:as intended 

~;ystem dt~sign and development <11"e 

( iii) 

H shodd Ix; generally u~wd to seal polyth.'.ne ny!om. 

lA FEATlJRES OF THE SEALINGl\lACHiNE 

1:\ It is t;qu~pp(:d \Vlt!! a plug ···in electronic timer. 

« The tinwr control the ~~e<l1tng time needed for dii1:ereni polythene 

4 



CJIAP'fER 1·\V() 

LITERATlrRE H.EVIE\Vrl'.HEORETICAL BACKGROLND 

!Jnti! thebegirming of the 1911
., century, tk~ eft0ct (if h(m! on the temperature of (l body 

v·/a~ explained by postulating the existence of an;nvlsible substan(;e Of form of nw.Her 

termed cabrit:According to the c~lnrie theory of h{~at, a body at a higher temperature 

calorie to the latter body in CC.Hli"acL increilsin!l fbi body's !eJJlf.wrature \.vlde kw:ering - . ~ • I ~ 

Benjamin Th<)mp5~Jn (hter kHcHvn as Count \/on~Rum!ord) in 1798 and the British 

Basically, electrical energy can be cO!";V1::Tted to h(:at energy by passing electric 

current through a n:sistauce \'111"0 for sornc fwrioi.J of timc, and the energy dissipated CJ.H 



H/hvevcr, the device kif controlling heating \ptt~m '>vas l1rst introduced in UBO by 

Fm the purpose of this project a numher of text was c.onsHHel.L one of tliese texts 15 

hk!i!sh dealt with the kind of thermostatic centro! fe,l' heating system and give the 

operation of their functinwd pans. [9] He llov.;evlZL did not debe into the process of 

extt~nsivdy on the type and eSS{~frtia! feature~; of fhermostats and went (i.uther to say that 

long ago. it is this practice that has rn.etamorphose:,j into the current method of packaging 

goods in po!yfherH~ bags Hsing ilu!.onH1.ted sea!ing m<'!chines v./ith different kinds of 

!' f ' !~' qua Ity 0 goon;:; .. /] 

:tl ELECTRIC HEATING 

n<!~:;kaHy, beat is pfoduCt~d due to the circuLltion of current through a resistance vv'lrc. 

The current mrry circulate directly due to dpp1kation of potentia! dim~rence Of due to 

induced eddy current Electric !w(l{ing is extensi-Y'eiy u;:;ed both br d.omestic and 



ekctrk :~ealing of po!ythene materia! d.c. while industria! appEcatioH of dcctric lleHting 

> !,~ , f 1 l' " .! I l' ". ~ . " Hie uues; meHmg (> meta $,H~i.S tfi::a!.ment Pl ,nc~a s, mou {Lng of glass, enam~;;!!ng m 

Different methods uf pmducmg hcat fbI' w::ncra! InJustda! and dC«(lcstic 

l·:!corl".lk'li>l'·' ~.~ .... 1· .( ...... ~'.:' 

1)(" '''i'''l' {'j">n. [i ;'S', :'~:-:"~"!'::::.:';';';'l'~:"''''''~' ~-......... l .. ·:;·:~·I:I .. ~·~::~;:;·;~.li' -,. l·r,~ "j ,. \rl--' 
~.J" .. <: ..... ~ •. , .... ~~ ..... ~ ..... }l ........ e ... ,,;. .. ,. _~.::;. :> ..... ,~.,·'; .. dV}_jl. .... (.~~J~. 

! . l'~---"""''''''': 
R~~s1stanu: l:k~aUng 

.. ----··················1 

Arc !!kHti ng 

! r- ..... ,,~L_------........ ! 

1 i 

r .. ·· .. ··· .... · .. ···· ...... ·~ 

Dir",,; I Indrrcct 
res! stance 
j'kating 

lndirect /\1'c heating 
Rf:::;.is!.a.Hce 
heating 

Fig.2l tvkthoJ of EkctrlC Healing 

This method of heating is based on the j:R (~fE~d, When current is passed through a 

heating, namely: 



{~) Din~(:t R~)si",t(lnGe Heating: in this method, the material to be heated IS treated ~1S 

is proportional to eR lnses in the beating e!ernent. The heal so produced i:.., 

ddivered to the lnateri;;J either by radiation or cf,)nvent1on,[21 

(if Confiudion: In this rnode of heal tfilnS fer , one IHolccule of the body gets heated 

current, thi:~ proc~;;:~s i:~ applied in the heatwg of 'liater hy lE1!nersloH heater or 

heating of building. The quantity of heat abs{)rbed by convention process depends 

mainly on the temperature of the he;-Hing element abovi; (he surrounding and the 

size of the surface of the heateL The amm.m.t ofhe:;J dissipated is given bv: -' ,/ 

line without ~l.tTedlng the intervelling medium '{'he rate of heat emission is given 



Where K" radiating dl1ciency 

"c" "=eHli:~sivity ofthc heating dernent. 

If"!>,' is the deetrical power input to the heating dement, then 

0) High specific Re~dst.ancc 

(ii) lh,ghmdting t1;Tnpcrature 

(iiI) Low temperature coefficient of R('sistance 

(Iv) High oxidizing ternperawte 

(v) High ductility and flexibility 

(V1) fvfechanical strength. t2J 



ClIAPTER 111ItE[~ 

I)I"S"<'(" 1';..', ,l l'r..: A I "~, fe' A l\..'~) ·r'l. f1")1 F l%.i'·r' /lo,.r<-r.A 'r'l1)'1\J 
.1 . :'.':lo..- -.& .J.i ~ I\. J -" .(\. l.~ .f :;:) .I.!-~ to\. i ~.l .I . .i.-"'Il. ...(l~ ~ ~.l.I! . .:.t ~ 1 l~ 1. OJ. \... .t ~ 

ofdiscreie components (lnd integrated drcuit (le;. It consist ofthret: nwjor sections, rmmdy: 

(I) PCl\venmpply unit 

Oi) Control (Timer) unit. 

Uii)Heat1ng Element unit 

The block diagram ~n figure 30 give a deaf picture of layout and details ()f each stage afe 

explained in this chapter. 

......

...... i:. ______ -... · .......... ''.--"''-------··.~···········""'--~-------- .......................... .-----------.................. " 

... ....... --.................... t.~~_ 
~-.~ 

POWER HEATiNG ! 
SUPPL\"' ELY'AE>JT UNIT ! 

~~.~.~~' ............. ,, ____ .. ~················ .. --'--~f·(~:·{·::;·;,j·:j'i~:)i.~·--~-.. I··········· .. · .. ····~-~L ...................... __ -----.1 
! {rrMER) UT''-!lT 1 
t~ ..................... ~ ..... _ ............... ,.... ...... J· 

Fii~ure 3.0 Block Diag>mm Of An Autornati!;; Polvthcne Sealant .::.- ..... ,/ 



other words, it must produce a stable output, "respective OfVml(ltion ill the mains input 

voltage, 

There are viifinus methods of achieving " stable dcvolLlp:: fron1 the ac mains, but 

).:> A linear stabilizer 

P A switcbingmode ~.,tabilizeL 

However, fz)l' the pUq.H)St; of this project a 1H~ear stabilizer 'Na::; adop:.ed, because of its 

The block diagram of this unit is ~.,k)'l;'/n in hgurc J.!, however {he supply to this unit is from. 

; l 
i .. 1 



3.1,1 TRANSFOMER 

of 24voH is use in this orojet; which nrovide the neCf:ssarv voltage rccluiH: in the circuit. 
~ ..."( .'''~ . 

£ak:u!ation 

>, Pi'· '>/5'" uutp!.h voHage 

Ns 'co Number ofturns in the ::;~;x;onJary windings 

12 



Fp :::. ihe emf value of the input 'lolug.e 

A.nd, 

Or 

Vlhcrc Ip ::: the input current 

Is::: the output curren! 

Cornhining equation (3) and en 
\15/\/0 ~ Ns!Nn ::: lp/Is .. 

~ ~"' 

S!;;cond<'lry Voltage ::" 24 Volt 

Secondary Cum::nt ::: :; Amp 

From equati.on (5} 

fp .:c: (VslVp) Is 

3.1,2 RECTIFICATiON 

with the application of rectifiers. A rectitkr is an electronic device that offers lo',v resistance 

ofCHrn~nt in the negative dirccUon (n.:verse bias). f4j 

Rectifier may be used to carry out either half-wave or fuU.,\vave rectification 

depending on the application. in this project 'He shall concerned ordy >Nith n!l!~\va\'e bridge 

rectifier, which in eS::lenee aHm;; the fkw of de current in the output throughout the 



alternating cycle of the !llput :;;ignaL The comrnon type of bridg~~ redifier is rnade ofkH.u· 

discrete diodes arranged in a bridge form. 

Dj 

rn":·· 

.. ........... _--. -', 

s 

During the positive haLf cycle of the a<.: supply, terminal Ivl of the secondary side of 

the transformer is positive and N h lwgativ~;; (IS shovm in Hgure 3.U(a). Diode D 1 and 03 

and diode D 1 andDJ are reverse biased. hence current HrJV.!s alonRNFD,ABCE\{ chargling 
~ ~ 

capacitor C! io rnaxirrnrm 'i(lh(;ge~"rf'~;; Thb way, current keeps novllng through the circuit 

in both cycle of tb2 acinput supply, thereby supplying <'l. coru,tant de voltage. The tvavefonn 

14 



tnput 

///_.,., ......... \ 

, ' 
__ ......... f... ................... .\. .......................... ,, ____ .-..+-

(}"fl""ll 'f "f I'), "",1 I"), ' .. , t.~ .... od \.. . ~ t~~B.~ . ...:. 

Output of D2 <lnd D.< 

Figure 3, j 2 (b), The Inpiff And Output t-Vavej!)rm rYA Bridge Redt./?fT 

3.1.3 FILTE.RfNG!Sl\100THIN(; 

i' w< '" I' ". f '! .S • . l.·' • i 01 hHer n; tH.U { Hsnlg a comlYmatlOn o· an ilK uctor anu a capaCitor, or In comomatlOn W!tli 

Gonducting pcrir:ni a.nd ddivcr it to the load during the nOlH::rmducting rK:riod, hence the time 

of !hw of current through {he load is prolonged. r"! j 



current, ilnd olh.':n';;s~.:.; the output wi!! drop as the k.lad de,nand more current The 

Vt 
;. 

r::C<::-:~~E-"c"""~"<:-:"C,,,-,,,-<", ":-:>:-,-, ______ . 

~ 

L _______ . ____________ ....................................................................................................................... l!o-

Tiw chok(; ora. nhcr uipacitDr I$. bClH'd on the F~Uowing equation: 

C ""(1/\?pp )*T 

\Vhere C ::: tbe <:.:apadlilnce or i he (apadtor in Clrad (t) 

r ~ the bad current in a!11pere fA) 

Note T ::: lIf 

\,/ p~p :::{I/(~} 

Jy 1,4 VOLTAGE lUXaJl.ATOH 

Regui.<ltd power ;.:;upply C,Hl be achieved by using a VolL\g.e regu{,ltor circuit or a 

nearly constant dc output voltage, even if there afe vari.<tii01H in k;<ld or input -,/(}hage. [2] In 

thi~~ proje-ct L.\:178 ·12 md L1\17805 vohage reglJbtor Ie are use 10 provide the (tEulation 

16 



and ku=; three terminals; tbe Ie provide~~ 12Vohs <;t a bad current of L5i\ The regulator is 

HKlunted on <; heat sink ,,vitb a Fltcaiu$uiator (md ,1 nylon vv;u;her around the mounting $crew, 

!rmut I -----------------1 .1 output 
_ •••••••••••• A ••• "{ ••••••••• -------1 7x 1? [.'" .............. ~~ .. :-~ .. ~~~~.:. 

14 '0 3SV 1=c, 1-;·····': C, f,oaJ 
------------------J-------------------------------l--.M "_L.............. ____ J 

.... L .. 

3,15 SOPFLY INDICATOR Nf.~TWnRK (LED) 

tht:: puwer supply Thi"" network bas t\V0 componenb, namdy~ the LED and t1K~ limiting 

bot if the value of the n?sistor is Hot large !?nough tn limit tlw currcnt, the LED could be 

damage.[4} 



3.2 TIIEIIEATJNG ELEl\lEN'f 

TCl proriuo: the required heat, <1 heating der(lent is needed, 'rhus, a heating element 

section Of rectangular (;{mducting ribbon is used as {be bt~ahng dement Under steady staW 

If "P" is thc power input and "If' is the h~ilt dis:.:;ipat~xl by mdjaticm then, 

F "" H (under steady state <.:onditinn) 

A t' i' 'j i' v'" r' • > 1 l' .. , ',s i}t~r ;)l(~!an;; 1<1<;1 Of raomtWH, neat rmllat<x1 (1'va not s,Kl( V 1S wven tv J: .,..../ '-,...' .. 

\VhereT j is the temperature of tlw hut body in "K 

T:2 is the temp!:rature of the cold body (surrounding) in "K 

Nov,.' p,,,v2m. and R :::p!!A 

Total surhce area of the dement '" (rrel)'!'j 

{,1) ... ~ 

l.' !"1 ,<' t'l1'> h",,,,t ".1;<;,><;' n('t''(';i h~,( ".,,{l;"Il!'O!' 1''''''' "'l'I)nci';; q<>y unit surf:.,;"., 11""':1 of tl1e ,>Y'YP, PH,'r'l 11 i:;'1' ~~ • ........ M ... (.~, .. ;: ~ .... -'J s,~ ... ~lH ... ~. - ~ 1:' ........... " ........ , ~ ... k'''... .. . ,~~ . ~U",,,"'.·"; .~.. ... ... ~ ...... ' ~""""'~. ~ ".~ 

l-kat radiated ra:r stcond "" (Jtd)*!*H" 

Equating ( 1 ') and (2) v>'e have 

P ,,,(ftd}*!.*-H 

(),. l:~ ",,0>'(~1V~f4')1 :z;{,,:,(l\ :u.r 
.... 0 .. U . ~ . ~ ... $ v ..... ~} .t 1 



3.2.1 UETEHl\UNAl'ION OF FOWERRAl'tNG OF THE HLAT£NG ELEMENT 

!\rnong the various preliminary expetirr;;;nts that were carri.ed out in tlK~ process of 

Hea(im~ elemen! 
1······························~fi/·.vA'"/.".~ 

.. J .. 
( ~ I 
\ /\. } ~ 
..... />~ .,/ ............... ... 

..... ( (s l \ 

................................... \ ¥ J"..,.,. ............................................................. ............ _ ... . 

I
I ~ .. / I 

, 
~~.~ f~ : 

.... :;;\ {t·················· .. ··: I 
t.: ......................... { ! ~/' \ ....................... /\/· .. / ... /\/· ................ 1 ........................... J 

<;. " J 
\ ............ // 

arrangement shmvnin ng 3.1!. it is shov.;n frons experiment <',bove that the {}.35··nH:~ter 

length of the constantan wire cannot tokrate more than 24 voHs at a current of 2. 5 amps. 

rating of 

P "" Pi 
P "" 2.S *' 24 "" 60 Watts 

Thus., in the COUf9: of th1s project, propert1.f:::; of good healing element vlerc ensured. 

;3 'l "f:'1::ll<~ rI'Jn\·4l:N(~' ctB(':r p"r ((·'()N'rp(·\~. l i"N 1 "1" w 1. II L .. un.1d y. ,-,l.t"o. ,'L $ .. 1, [ "- JL L l. .It .1. ) 

components {reshtor and cupU';;:itorj, a lruHsbtor ~r\vHch and a rday. 

19 



3.:J.l ONE-SHUf (i\lONOSTABLE) SN74121 

Once triggered, the monof;,wbk output s\vitch to the opposite staw (Q"" land 0:;;;0), it rrllwlm; 

in his quasi··stahk: swie fl:<:.cd period of thne tp,whlch is usually determined by an RC time 

nH.J!tiv'ibrator. /!',ttcr a tirne t~;. the f1"!onostable output return to its :~t(!Ue staie, until triggered 

Where Rr :::: extr;ma! timing Re~<i\tor md, 

c·~· :::: (::;/crmd timing capacitor. 

I., l~""';··i; "." ,. ~'"01 ·'.(><'V 1 .... ·( 11' ",,'/('..,',..! ~""<'«"''''''''!)''1d'' t"f C'6"''-':-''''''! t"'l''-' '"'f ','e·(""'n/!{' .H .. {q ....... ~~t ... ~~ ~p:.~(,H .... y:;;,uJ .s, ~.d ·.,. .... ,.,):'"'·s~ ..... d~~.d"' ..... VV. ~ ~7 .;.,_ d ....... ,~ ..... ·~{.~ ......... b .. '-~,. '-':( .... ,vv.,~ ... ~.>, 

r········································; 
. I 

i ('~~ .• ;N»<'n"'ll'l l(·,n; ""ltn"t ~ "'-.. 11 J ~ ~~ H~.oJ h . .<Yo; ~ •. /!>.. ~,\h .. , 

Trigger inpnr·······.r~··>::...T I . 
! ·r Normally high output 

L~~~JT;-;i 
RT Cr 

Ngure .LW One··Shot S;mho! 

(1) Nnmetriggerabtc ont:--sliot 

:;;.;\ n "tn' ·J<H'l··'l.,l,~ {'l'''-<'!V;'j' ~ ... () ~ ........... , .. ~>~~"'" () .. ~ .... .. ' ( ..... ) ~.<; " 



T 

,. , 
, 

Ii" r~ >--~ >---~ 

nil '1,: .... '1· I,: ................................. . ~._._~_ ... __ .. _ .. ...l l.. .... ..1 L.. ................................ J . Q- outpui 
<lE ...... + ......... '*' 

19 

triggered fo the qua"'i~~ti'l.ble stalcThh 11';(:<1n;:; that the one--,shot must reu.ll'll to the 

}- The one-shot output pulse dur<lt1on h ahvilY~; the same regardless of the duration of 

21 



fH?\V timirw cvde if the inl":nn trhUl,ers awlin, dunni,'( the duration of tht~ oui.nut pulse, That IS ~ .. ' .. ~ ~.N...... W. t .. 

be longer than usu,1I, if they nre retriggered during the pube, Gnal1y tt~rmirmtlng ODe pube 

Out of the abovc-cnurnerai.eJ 

St:ve,m! one~shot ies are available in both the reidggerable nnd nonrddgable version, 

'-,.. S" 7 -~ '11 ,. -j' '1 " I !' , I' " A' 'r" ). iK~ > :'~ ,* 1", !:. \vtw::n 1S il SH1We nonrd.lgga;)c nl1(;"s 1oL, IS emp1oyc( In t111:-< clcs'gn. .ne 

figure be!n>N illustrate the traditional $YTnbd of the 74! 21 nonrd.rlgcabk om~-sho{ IC 15:t 

l--: 
~Ji[_:?:li 
j Q.---~. 
: } 

74121 



provided so that severa! signals can trigger the one:-shctThc bHowing (ire t)'pe of trigu:.:r 
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Rr ,::: external timing R(;~~islor and, 



For minirnurn dumtiun of pulse: 

'" 1 1 seconds 

For maximum duration ofpul:-w. 

Note that, once the7 4J 2.! one~shot is tdggered and the hnling capacitor is Ch8Jgi.ng ihrough 

3.3.4 THE S\VITCIHNG CIH.Cnrl' 

The ss,viiching operation 1S achieved >Nith the aid of a transistor and a relay, the 

transistor gOt:s into saturation, thereby making the current to Oov.; through the rday coil Hwt 

is connected to the coHectof t<:;rminal of the transi.stor. The collector conent lc, energized the 

3.3,5TRANSlSTOH SWITCH 

Very often most transi",tm are used as electronic sV;ltch, s,vith the help of such 



signa! is usually '·/ery smaJ! 'l.nd it is cap;:\b!e of providing enough !)ase drive to switch a 

txansif;tor on!on~ hen~;,:;-: the transistor i~~ made. to s\vitch the load, 

Using transistor as a switch" two levels of control signal <tn.::: emp\('fyed With O:FF 

its emitter-base '!WK:tion (EBJ) has tobef(n>,vard. biased, sNhik it::, bas.e-coHedor junction 

(Bel) has to b(; reversed hiasf~d, Hence il: transistor under sattlJaJion (NO) condh~on could bf: 

sVv'itch off by rnere making its base vohagt~ equal or less than that of the emitter-bas~;; 

Fur the purpOS(; of this project, the NPN type of 2N222 is used for current 

amplificatie,n, and provides the sv"itchingfJft>ct f:;r thf: n:.by 1'-'~ormaay, giyt~n the transistor, 

it 15 the practice to first select a quiescent point In order to obtain SUdl (l. value, Vie require to 

fon,vard bias the EBJ. Le. been an NPN transistor, the hase should he positive with respect to 

th,; ~;mitter. The base resistoL H n connected bet\>v'ccn the positive supply and the ba.se 

achieves ihis 

VeL::: 40V 

"./ars "" 0,6 

The ba~e current In of the transistor can be l{)und froll) tile equation: 

"f'~ i,' l' • 'f:' C' n ") '. ('\ i. . twrelore ~n"" 10 j ::: J.o!~tu "'" "1·mA 

But, h '''(\/r; .. , VHE)/Rg 

Wher{:':, VB is tlK output voltage at pin 6 of the 1C (35V) 

VBE'" 0,6 (f{.>r s'llicon npn transistor) 

Therefore Rn;<z (Vn-Vm:)jh~ ~~ (3 ::H) 6)/! 5* 1 U
J 
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This is an electromagneUc ekmt)rH thal energiles whe:nev~:r there is a supply of 

<.:urn~nt through its :.:oiL Tbus if is an deciromagnctic control switch,. in which a coil puBs an 

automatically. [3 J 

tC the normally d09: (Nt') and the non-nally ope.n (NO} contact \Vl"len the output of the 

7412! Ie gocs high, the tran;;,i",;or \viH be turn on and the relay is 3 .. ctivated, thit., cause the 

normally open (r''-iO} contact to close as tht~ arrnature ,:ticks do",¥,,;nw<!rri, thus complete the 

circuit unhe b..~ating dcrnent \Vl"len the output of the tirner becmncs low, the transistor is cut 

ell and thc rday '<Nill t..H.~ de<!ctivated. the armature spring::; urnvard to rt.$ normally open (NO) 

Figure 3.33. "Ow SH.'ifchiNg (~ircuif 



Fig J 33, Dcpending on the typl.~ of the rday, it can be il lN414H for <l vcry :!imaH rclay (reed) 

IN400!., connected!!'! parallel \villl the reby coil is caHed the Fr~;.:e\l?heding diode or a 

Comn1utating it !s devices. 

\Vhen the CI.HTent tlowing through anindtlc(or or coil is interrupied, a higher voltage in 

'Electro Magnetic Force' (EMF) can be high enough to destroy the device. Anyv'iay~, the 

contact an:;in~. v;hich i:~ ew;;n;,y tho} must be dissbated %.Hnehov·/. One way of doing that is 1<.) 
• 10 ••• • ...... '. .. 1". .. 

I 
., 

reay COHo 

3 .t r<t")l\,'fH('\NIi'N'rs f.nni>"N('<ri'&'l~tN"l'·()Nl TUF. \/S"H(} H()\On ... ~ ~ ... '-.... l~J.I. ,,1 .. t.< .... I ", .. . /1-... 8:\.["\._~ -'t. . ~ bl"t'. I . .) ..... ll.. 1..51'-.~ . ..(. ~'\. 



<~! .,. i" ! ' ' I <' ' tma. translernng O( Hie component to tIe ~:ero boan lor j"K:l',H<weni connections and 

soldering. The fixinp, of all cOF-;ponents was dC'H(; with great care to CH:,ure that an leads wcre - "". ~ .. ' 

dn.:uit diag.ram, thc power supply umt, follow bv the control and s\vitching circuit ill tilC 

pr)wer supply unit, the output of the tram;f.{)frncr is connected to the bridge rectiEer,which 

convert tht': {l(; input to de output Then a fllter CdP<'I.citor is used to ftltcr OHt the ripple, beforc 

it is connected l() the. volww: rc;{u!atoi', v",hich stahl lized the; vu1tage (' 12volt and 5volt de) that ... / c.. . ..... " ' 

j~ Hsed to power the (;ontrol and tht: s'vvitrhing (~rc.Hit .The 7412! Ie is connedi;;d with anl+ 

i'l.ssodated external components (tbe variable resi::;tof and the capacitor) of the timtT w(':re 

TtK; Q,,~)utput pin of the 7412.1 {pin 6) is connected to the bast; of the transistor <i.nd the 

~ I . I i" " 1 . l f ( 1 " ' . " COI(~ctor ternuna. Of We transIstor 15 conned,:;(, to one knmrw.< D' tllC ./...V de re!a.y COl!, 

which serves to ;:;witch the heating element nnirJff autoHmticaLly. i'l.. diode (lN400,!) calkd. 

lice wheding diode is aho connected. aero::;:,; the relay coil in order to prevent the circuit 

a metal she(~{. 
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3.5 8(")1 *)F P ll\.§t" ~H;"~'rH~ .. n :\N'r'" on ~<'('" f.~ ~ F'f'3I)N'S" 
>..... . •• {I. ..~." I ( . ~."§ i' t.g..l .11. -' 1\./l.1 l 1 ;f l. l~.ij ...... "'\ ~ .. J .% 1\ .. ,,-,. 

b~y melting an aHoy of lead ,.lid tin (solder) through (he u::;~~ of soldering iron, to nw,ke an 

dectticaUy conhnuou::; and sound cunnectlon, 

Soldering iron and solder (lead and tin) are used in hnv temperature and !H)n~h(:atlng 

applianct> Having healed the soldering hon to its operating tcnlperatuxc, the soldering lc:;d is 

tbus brought close to its tip, which is already ph,~e dose to the point of connection for pre~ 

lR~ating Thm;, dO'Nn to give ;'1 bright shiny <lnd :~mooth surface with <'! :mong mechanical 

joint 

measures taken to prevent accident tr,) 

~nldering and elIi.x:dve operation of the circuit, some precaution has to be ensured since a. 

little mhtab.' ,,'{hik; soldering can render the vdwk circuit u~ckss, Arnong the pWCUlltion 

on the board 

> Visual inSpf;ctkm Wt!$ also madf: to cnsun~ thf;rf: i~; no missing joint, no problems of 
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(:IIAP'rEH, F()tJR 

board, The flrst test was carried out on the traml(xmer in which avohmcte)" V-:[iS connected 

across the output of the center· tapered tmnsk>uner to df:tennim~ the output voltage, and 

appwxim8.tely 24vo1t and j 2voh ac was o,,",taincd This is confirmed because the 

(\ de voltmeter ls 

required dc voltage, The IXV de output of the n~cliti€:r circuit is iJms (,onneeted to the 

LM?lO'2 and LM7S05vo!tage n:::gubtor, vihich stabH izes it to (}(\;'l5tant ! 2V and 5 V that 

powers the rday and control (timer) circuit rt.~spectivdy, 

t~~~/.""".! n,r;<l-< ~'1 ;)~,;;r1q<'r!"p~'in {l<>"':"''''';<><' ,.'!"j? 0'l151'> \V';Jdl ('l.'" ·}>e' ,..·.l'·;.", hI''''': !'t>s'''tor l'" ~i,;p'r ""'~w~i ,..SLd ~.d • ',"\"L,~"',;"} ....... .) "" t .... ~ ... lo..~o/",d.OLd~ ..... L.w t, ...... i).~ .. .s;. V ~ ... ( .... , y ...... u..<.., .... :..; .. s... .;- ~·} ..... ~ .. ~t/ 

energiz.e the n:Jay. 

4.1.1 .FINAL TESTING OF THE CIRcun' /OVERALL TESTING 



exactly ! 2\' and 5V for the proper operation of the circuit . The 74121 produces on<>shnt 

pulse as it ;s triggered through pin 6,wbiic the vari81dc resistor (polcniirnneter) 'Nas set to a 

ekmenL thus it cools off. \Vl'ltn another nn::set time i~; set the c.ircuiJ switch-on again f(}f 
. ~." .... 

di~c(Jvefed ttm! as lhe resist,wce increased the time taken f<x the heating element to ~\vit(.h-

off increased. Tlm\ various cJlibmtlons vv'erc rnade for various th;ckne::;s of (h~~ polythene 

4,20 IHSCUSSIONS 

·fhe result of thb Icst shows that the eircu it \vorKs as it has be'.';n des; gwxl to work as ... . 

an automatk; polythene s(:alant which sv.'ictlies oa/off (mt(unatic.aHy at a prescribed or prcsct 

thnc Thus, ihis can be used to se,ll any polythcnematerial '...vtthin the range of {)pm-l mm) 

thickness. 

4,JO OPERATING INSTRUCnON 

The aukmation hen:: is the principle thaL the circuit (ipefate:~ i'lnd switch off 

automatkaHy d<:.pending on the preset time.Tu Ut,e this mltornailc polythene seaJant the 

(i) Plug the po\vcr (o,d to the mains (220!2JOvoh) supply . 

. n 



{iii) PhKC the lUp of dw pc.!ythcnc nylon on the sealing \vork place, 

4An PROBABLE FAt!LTS~ (j\l,SLS ;\NO HEMEDIES (THOUHLES SHOOT~NG} 

sYjtem for varying the required time of operation Hlstcad of m.<1HuaHy operating the nlachinc, 

1 .. :~!N.',r.',;-t-YVI(X>',I:;,'.'V:\i.jf/t '.'.".' ... ''''. ,., .... ;.)~'H:~>.~i.A}~,(P,,'~·,':\U.By~:~.' .... :.' __ L5.Qf:ii';i':i i)N':==.=.~:.~ 
;; ; I!;'" pv'c.hny' ;~ws!n "!,Y'!"'!''' i 0) PO'Ncr ~;uppl.\' bilut'e i 0) Ch;;ck if then.:: is t 

! . .. , I supply \wrn the I 
i (if) {}ncn<irn:it in the i mnin,; . 
i "'Il)--,!"!I""'.;"l"';"P·I"'I! i n:'ITU;[ 1.(,',1' "!!',;e,'j :,'. : ;."!.. ~ .. }.~.~.< ~'>..-.:'.~~!( (. ~';'''''''{ <.- .... ( .- : "}:.! ,. ~ -!.--

i ; circuit In . thl;; l 
I:::::. (iii) S\\·itch Ll,iL- tu Ckl';;;: h:..::ating demenl ! 

circuit using dn 1 
v. 1 

dmm1CkL 
(iii) Replace the i 
switch 'with good! 

• 

1;;;;; 

Ion!;; 
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l:L ! Fll:,C Of circuit breaker goes cff [(i) Short circult Hi {he i OJ Test for short i 

J j , ill,.> '<: ... ~1- ) 'it;' 'y. t;"f~; on 0<"1< i Cit:) I:; i '-~~l~.!~l:' A., .:Hd .d .. i 
1 Oi) Earih Lmh l ,~,;\l, k l 
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! 1 1 iilUlt on (he l 
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Slri\/~t\~',1< n," r·('}N('l.l I{.;:<f ")N /,·NS·'1. 1H;:r'(''!!.·!'i.,fl\l I ;(*-H),\'rf[\.N'-.''< 
>.,. ~ .. L L L~l. ri'\. 1. ~ ,-,., ., , .. 1 . ..< l. .. '::'H (, !. ,,'\.., .U l'\..L '\.~.31' L .L l ~ J.( I l\.1 1 . >~ 

5.0 ir-.rrnODUC'flON 

5.1 St!iVli\-lARY 

This projr:ct basically rkalt >,vith the design and constrtL:tion of an i'Hltnrnattc 

aiso the basis GTr the design and construction were '-'(lid to in(lwh:: production of rnQre 

cheaper and convenient method of ~;f:anng po!yLhenc material fbr <.Xf:icit;ul packaging and 

Chapter two dealt \vith the Cma.8Jncntais of <luto;natlc poiythene se,:ier, and the concept. of 

(ompnnem used While Chapter three d~;;dt 'Nith tbe r,ksign proccdur:.:; and construction, here 

supply unit th(~ control (drning) unit and the hcAing dement outpm unit. This chapter also 

chapter contains the sumrnary of the work, the condu::;icn i'md the n'::<.~ornmendation 
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5'} {',,r"'''N,$"''l lfS'Slf')NS 
..... )I. M ." ~ . .1 { \~.J t.... .!- l~. .~ ..... 

heaHng dcrnent, \vhich is being <xrntrolkd by the ti.ming circuit, and !irning a relay of 

This vcnture in the fidd of <ldvan(x~ cin:u.it thcory ca.n abo .:,;cr\-'c a.s a :~tirnu!ant for 

others who consider undertainng topic nJated to it. 1lmvcver, not only rdativt.+/ cheaper and 

S<3RECOl\1l\lENDATIONS 

acqnired in dassroorn on the principle of automation. 

~ 4. nn&,"H.n .S")VSS i<'N~"'f)'s'l~:"s't",ng<"I) i;, N~'''' un S"!l'l,'nnvy) cPLi rl'~(\N ...... .,. $.: 1'-.\ .. .fIl'l ... I.J!. I.,"", LA ~,... ..... ~ ... l~ 11 .... l%.c..:,I .. .I'l. .. 1.$".1. 1'-1.:..- .$~J,.g.'\..I_ ..... 0 ~ . .f ~-" .l . .1 .. 

breaking clo\vn (damage) of some components <b d re::;ult of careks;~ handHng and5utjecting 
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used to regulate the voltage to 12'1 that is suita111c f(H the operation of the control circuit. 

AJso in order to avoid time v.Jiistagc, an equiv(l.ient compont~nt was abo u;:;f:d krr some othel' 

component that (lre not aw.ibUe Hl the f(larkct 

or ground, thi;,; problem "vas overcorne 'Nitb the deslgn of a dda)' circuit, Jwt delayed the 

triggcrirHl time bv O.3~;econd .. ,. .... ~... ./ 
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