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ABETRALY

This pretect is the Design and Comtraction of a Dagist Dislanes B

P

wis designed o et e needs of power and selecommanivaion dus

cabde distonce messurerents and foy plot measursments and survevs by town plans

with o fevel of accwracy and less manpower

The dovice i wheel invorporgted and pses the wlared transmbanoen -

jechydaus with holes drdled arownd the wheel and pulses peversted which oo
B8 ponmiery vig the blockage of signal path, The efficiency of the device was fowwd

io b about W% alby q;mg was sagviad ouw
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APTER ONE
LE GENERAL INTRODUCTION

The design snd constroction of a Dighal Dastinee Beoondy iy

stforis of Blecidesl and Blogtronios Englneering profession

satntaiogbality and comifont in digital counter sysiem. This prodect s

construciion of o porlable wheed oorporsted device that vould be used o v

distance vovered by an dndividugl duving o owalk and or bk

C ot
P332

Teipoompunioation sompanigs where plysioal cables gre bamng

E:

458z, aidd

short distances. Althoogh the devico 15 not o precision mwetrg, g b

decrer was famd good enoogh for this Wind of devies.

Gengrally, & messuring Hipe 15 one of the comynonly o

sepsuresment of land and/or plot sizes and cable distancey. This Limd of' g

megsurement of dutances combersome and meonvenient {07 Jusl OB perEnn Lo

a

mary s gre swociaed wih s method. These could be eshaneed and

effiiency aohieved with the gid of & wheed worpovaied Dighial Distance Bocorder

The design onoa device capable of messuring distanee

iechnology. A nfra-red ransmittey 19 placed at one side of the wheet ared the other side,

g detector. The wheel sorves a5 4 barrdsy bebwesn the pwo glestronie dovils

5] 5133’

1Tey
e

sigmal ondy flowy throuph or connests the feadimg two when holes onihe wik

space in befwest,
The holes are dong the corpuraderencs of the whesd angd sre ap

ey

Phat is, the wansmiiler and defegtor are earelessly bnked ey

AN

ives Tach o the whesd sircumfprence, Mureover, the Modkage of s

a paabas ov vaber square wave of the ampbifier singe The anplifiad pulse b

COLIREPT ¥ s the number of polses,




11 PROJECT OBIECTIVE

The obiective of this project 15 10 8 chizve 1o a ugh degres of prachson

reauirsd 1 be coversd during cuble laving i the power and

e ihe distance voversd by an imbividuat &

induatries. i ooudd also be gt 50

o wall, B oo shople to hamdle, essy 10 moee aronnt with and wauble wihout b

persomnel ciber i vourself The display B Sogipit s that # o

021 PNFRA-BED THANSMISSH S

The nfraered asission ix done by aplo- devices, 0 s vase an i

4

eiiiter (LED. A LED {penevaiyy s 2 function diode made from e 80 siybie v LioT

maerial, galthom sreenide phos spide, Bis action and the wpe of e s dependent ob
type of senp-condaeior doping used]bl

‘The nfra-red type when fanished with approp wiake valtnge sl oury

could be podten from data sheels 53, wanite infrgered 8l g gie

Sppum LU emits infraeved ury et ol about I3mA st a vl

parrenisl The symbol for the infraered eniter is shown ju fig 1Y blow
Y

157 IHFRAED DETECTHON

oonerabed by sl Ya

tug i b

i

y vy s O




ad GFF i nanoseconds, Hence, 1 is ons of the fsted photo detecions. Bis used w

it s peguived 1o switeh Dbt ON and OFF sl s madimam rate s apphoations i

dadion of both visible and mvisible Hghl enutters 1o 9w

pacoders, sptical compupucation equipmenty and fogie chrowt thad veguire st

B o oa two-tsrminal ametton device which hay aosmadl wmount of

saturabion curreni due o thermadlv-genergted electronchole poars 131 B

2

ranne of panognperes. The mumber of these munoeity carvisrs depends on the w

Hehs incident at the junction, While the diode i in gloss package, high

sanedion and then change the roverse current.

‘\,
e
-Me

The charscieristic lovel of dhusination incrgases SESE ML DIVEL fOVETRE

r

The dak current refers fo the cusrent that Hows when no hght i

changing the iHumdnotion level, reverse current can be chunged [

reverse con be changed by 3 factor of nearly 280 The photo-diode used
£ DIGTTAL COURTERSE

A digital connter fs an ingiroment whichy in s simplest form pro

5.
H

it covresponds 10 the num

ber of paidses spplied fo e dopud 18] I o snore sl

way, we can deline digial counter 2 2 dovive which gonnedts Flip-ii

Couters are classified bo two mwlor raeporiss sooosding o

These inclode SYMNUMROMOUR and ARYRNOHRC

A S TR TN ATIIIE DR

Led




Poh ABYNOCHRBORNOUS COUNTERSE

These sre also hnown a8 rip

"

sufae wndd then sach successive fip-flop b olocked by the

v

flop 171 Since the e asynchronny

§
231

5 refers 0 svenis oy

redptionship with each olher and do not ooour at the same e, Thae

counter 19 one which the fHp-flop within the countr doos not changs &«
tirne beoause they don't have s common clock pulse
1,30 SYNOHRBONOUE COUNTERS

These refer 10 counters which have alf ot comed

they are clocked stmmllanvousty {71 Vhe ward synchronous 1

PR

frued time relationship with each other, and then we sy Svachronons means that the Hp-

fiops within the couwnter sre ol clocked ot the same upwe by 2 comnum cook pulse.

vive sl Bins

Furthermore, it iy known that counters opergte in binary nundsy g

s
H

cusily tnplermmnied with electromie chronitey ond also # allows any wmisgey o be

reprenerded a8 4 sevies of bivary dighs or blts, Where each bit i sither 0 o0 | Qe st OFF

O, LAY o HESHD In the cnse of o Digisl Distence Hecorder, B oo

syRobrOTous Coper

e
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CHAPTER TWO

LB LITERATUHE HEVIEW

24

foy anciond bioes, the v rided when i came 1o measuring The

S width of o Doger, and the distance of 2 dep wers all acvepled maoasununaiy

The nch was the width of o muy’s thomb: the foot was 117 ches 13

w length of an average man’s fool & vard was ¢

el or gindle doday 11 is 36 inches. A cubyy was the distano

.

finpertips, ooy o oubil s 16 inghes (0L

n the early davs, distance covered by sn mdividual s megsmred by assomption

mwthiod smavhe by hovw bong the people have walked or where bo is conung Bom o

destingtion, Wb e cane the innovation of fape meire which could be

mensury linear distance covered, and most recondly the advent of dipiisl countirs with

diapiay of distance covergd which forms my msjor hupiration on how gl

coniviier i3, and this eventuplly prompled my encvation of a Dighial Distune

Emprovernent i dightal counting technolugy today &8 contrad on solid sial

comtuntors clronits, which are mostly used w mwdarn elecironivs. Dngiial Uow

he pmeporised e twe types; these are Moore maching and the My o

npker v s e Moo maching

whereas Mealy machine hay addiflons) mputs tha sher the

e, sinoe binary 35 stmply sewplens

pouniers apersie o binary by

gleptropie cirewityy. Binary aliows any | gutnd ag 8 senes of 4

vo each b oin oeiber O oor b oand afley boen word

on by the ow

componens Ble the ntegrated Chrou 00 and varioms pansisiog

out the aopropriaie e
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ough the venrs, the seed of digial cowsers has oo

et
Jov: w

ghectncnt and electronics englngering v vasios methods hove d

b

ol messwrasapnts, some of which fncluds

iy Tresdbimit mschine m Gyrowsiums
Ultrn-Honie owdion delectons in areas where there we nod supp

moving obects. Expmples of which arer The passive infrarad molion o

srwd dhe acttve infra-red motion delector
1 trgsonic Range fingd

Yarmally pvery medern decironio squipment which are digdtally conleoll

sdighad mumerio duplay, are made up of dighal counters.
Furthermwre, some other works related 1o dus prodect mwdoude The desinn and

gonstrction of & digitad step-bim cownter by Claduniove oy

i

 Pbevvsishy

2004 which measares the distance covered by an individust duging

basipally g not g prevision metre, B g g device which uses & Bl fonerouryy swtich and o

mngsiable muliivibrasor that provides some degree of Beedom from exe

HIVE D0

of tha meronyy swiich arst then generates & olean sypare pulse for the countors 1o

The ullrs-sonic range Gnder 18] reguires a psmitting elirssonie b

nedun, such as ey or waer, g reflecting swfacs or obison, 8 e

RPN

sducer, and a thme-olHight swasurement oot The apeed of

spprovimatsly 343misen wikch transiates o abowt 1o

e gives the roonding apesd which s 1§

s
s
v

Hendis the masinann megsurabde disi

sottng suvivce, the angle of the surface with 1

far ransduner 1G]




vork oees an oseiliaty om the

ol
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e
o
e
W
o
e
s

The oscillalor is an slecironic cironit that prodoces virving outpul 5

singsoklal oscithior prodocss siusoldal signals,

prated by 3 nosrsinusoidal oscilistor

L3 LIRS

The sorowym OGS siands for Complimentary detul Prwigde &

one of e meost popalar logic Tamiies in ourrent wse; the other s the TTL {1y

Transisior Logicd DHeitd lopde i avatlsble

A0S, TA0, TARIC, TAHOT, 7440, TAACT and TTL, V4LE, THALL

sffering the same fonctions and with o prety good degres of compatibabity betwesn them

171 The differsnves have 1o do with speed, powsr dissipalion, oulpst dity

-
hri3gl

o

DRIO% (40001 has the following general characleristics,

. SEIPPLY % o 15Y, emndl Pluctantions are lolerated.

~ PEEFLITY: They hove very bigh bmpedance (eetsiaence), ihis

ranns they will net alfect the part of the girouil they an oo

Bigh and low s i
P23 i’j: vy §" ‘Z'

ar O or +¥ey This apphiog vy

save the supply {eih

ity i oot being vied o the cropit

- CUITPLITS Can sink and souree ondy show TmA

comvect ouim volisge to deive UMOE Inpais. Wihers & 1o 4

1w ghout S owith g 6V

fynsis the msshmmi O

e




supply fugt enough o light an LEDY To switch |

b connected,

- DATE PROPAGATION TIMIE oypically 30ns for a signad o feavel day

pate with 9y suydy, it takes o longer e b lowsr supply vols

22 ot

~ FREGUEN

Cup to {Rdhe, sbove that the 74 sories 5 2 betisr

%’ PR E s AT '3{

- PORVER CONSUMPTION: {0 the chip Hselly m viry fow, » v

sresier at high freguencies, o fow mw gt T for expnple
FAN OGUT one outpd van drive ap o 30 mpuis

The {UMOE integrated S0U7H slepper is conected 0 Wansistors 31

0 435 winch

are used for the radtiplexing of switching ON and OFF the five Toae

mpoordance with the sequence of the iristate buflos The HHTH 3

e

swilching ordey amd the 40608 osaillnior s e ponersio

1.2 BLOCK DIAGRAM

v,

H
2

The Dugial distance recorder wis designed followmy the blook i

240 A bref desoription: of the Mocks thu madoe up the desipgn

INPLTY UMY Thiz ix made up of the mirared source {phododi

CONTROL UNIT Comprises of the sipnal amplifier (LA124), 5 by B

21 pmeltiplewsy, Bodigd BODY counter, 3 forwarddbochward comwrol g B

o oot g BOT 0 Tes LTI §degnder,

CHITPLIT U

Fodnis g Sedig, Tespprent BOD display




b b

& 5y

geeeeeds Mudtiplexsr

Foraard/backward
controt sutput

i Indfraerad
b

Fig 2.1 BLOCK DIAGRAM OF A DIC

A AR AN




CHAPTERTHREE

G DESIGN ANALYSES

The objertive of this chapter 1w o pringeily desl with the puy

he power supoly unll, Infrared source, Bftared detesion

¢ by 10 Counter, 7 - | Maltipleser, 5~ dight BOD Counter, 5 - 1 8

Shattiplewer, BOD 0 7 Segment decoder and 8~ dight 7 - semment dspdny

seeiions are trested oo g modube basis for toalod Bow ad ease of o

musdule under euch wit b anabrasd ond some calvudations included wi

33 POSWER SUPPLY UIMIY
The Power Supply Unll conssts of 2 9V batlery powsr supply, o switely, o 8%

voliage regulaior {7803 The (7803) 3% +

approximately 3V, so thal 3V B aeross the vireuil. A single pole single

studer wwvich 15 conmested in seres with the battery o furn OFF and ON the de

PPN

a3 volinge regulator s conneted in series with the SPS7T sl

\. b
/”..""" ‘/ :'“: en ot o
{ 4t b g (s
:‘\ ~.;§g._v/" 2 .y' s
Sy
@y hattery Fowear
B reguiabor
g 34 Cwemt disgram of the Po

232 PNEFRA BED BOURCE

3osg mpde up of g 22EY o

oseitlator, The diode bs foremd bissed in sevigs with 5 22008 currend Thnlling

P
ane




osoiblator i used and Bo

§

wy of the infra-red tranenutior

bt porwee

R Tt
AUHHE

Pl 3 Za Pin agspunerd for 40008 Ouolliator Fig 32 b ot compection of #

THE MO40008

The MUBAIE 15 2 14-siage Dinary ripple comer with
fad¥er. The ogcilistor conBpuration silows desipn of sther RO
ciroants, Ao ncluded oo chip iz 8 reset fanclion which places 28 onimas wun th
siate and disables the oaclilastor. A neoative transttion on ook with ady
o the next state (9] Scheltt wigger action on the ngat Hne permiig

ared ful e Applicsions mchude e delyy olrous, counter

. Dhinde protection on all ity

ower the rated lempsraiure range

X

- Boifered outpuls avielable fom w Fthvough Hiaad 1

- {lomenon reset oo, Pin-for-pin replocement for D4

S Bupply YVoltuge 05

av



ey
%
£Y

Y- Yout ipud or output volfgge (D0 or Transiont) 0.5 o VDD 403

5

fuviowt wpat oudput current {30 or ransiant), per pin #1imA

Pp Povar dissipation, per package S00mW

Vot Brovage Tempergiure 6% jo +150°C

Ty Lewd Temperaiars (4 - Second Selderingd 260°C

Az per rpnufacturing deagn, Oy destgn congidesstions as

ZEx o X

23 RO Oseiliator apphication not recommendad at supply volis B
« e
i"%; }
2% 35w Q01uF
iy = P R
53 IMFRARED DETECTOR
e

This i o beat sensitive {photliodey T whinh oha

mfraered gouros pdo corresponding electne curvend. B convented o sig

34 BIGMAL AMPLIFIEY

The LA 124 photocst] mophifier is used with 2

wiak gleotriy curend from the iInfrered detectior 5 mnphls

ampiiier The ciroult Hagrun 13 shown in fig. 3.
i 74

Mo,
e Cnatpat

e




3E BIVIDE BY 1D OMINTER

waput glock o

s sl than the npot 10w UROS s
Hoiga - sge divide by 1 dohnepn counter with 10 dego

eaned 10 oo by g logieal U1

Sadvanced on e positive edge

bsggont "0 giate.

=

- The H decoded ootput are normally in the

sinte ondy al thedr rpspeciive thne Each devoded oulp

glock oyele,

- 1

he arry-ool signgd comple

P=3
w“

~g.,*‘: AR

CS S L% e

59 4 rpple earry 1Y

Precosded Duitput "%

-

X TSRO S OIS S e .
dock signsl when clovk enablo sipgnad s

fogioat 07 state and g

fedd castpuds and o

j£3d

e

CHEEY g

o
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i
e

£

waroded Outpat”
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e

v
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ETATEMEG,
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« Fhph nome ooy 045 Yo Uypieal)

- Lo povwer Sam b of 2 ditving

oy

UYL compatbilay § driving TALE

>

H

Sdediurn speed operanon 20 Mz (vpd with 10Y Yo

§

Fully siatic operaiion

~ Low power 10UV (v}

The recovnented operating condiions telade;

- B0 supphy voltage +3 Voo 10 ¥

- ot vollage (Y 0 0 Ve Voo

- Operaming tempersture range (T 070 (o +83°C

¥

s apphcations are useful m medical slectrppics, Alorm sysiems, Indusizia

regde metenng, singnesiation eto The Bouny disgram of the 401

shown i fig 3.8,

3y 3 BIULVIPLEXER
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i
i evrvernersmensserereenees : T,
A e
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T e e e
Loyt
gt
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£
Fig 3.6

The mudiiplexsr 13 made of twe iristate buffors (or 45038) and one MY

(Y inverterh, The non-meeting bulfer ae aclive low




st 15 dow g sipnal passes 1o the output i out-off from the oulpa or simply sl

i :’Zm,&.:é?!? a wise 3 reached.

X

Fromn the digram in Tig 3.6 above when control mput O s FHGEH,

o and B s out-odl Butwhen U s low, only Bis & Y fonihe

£ 3s eonascled through a 1087 resisboy 10 the ground. So podnt {

i

whiz to the cutpol Bt swiiching ON 5W, chonges © BIOH and the

oridy B as fudd Y

The 2-1 mudbipleger B oused 1o sedent entber the diredy o devded
divigton g done w albow Doy morg readings bt lower soouraoy.
The inpn A w0 derved Bom the wnplified signdd dwestly from the LB 12

wphifter and e bapat B from pind T of the ST stepper which is divided en i

ihe origin

FOSIBIOT,

A7 BEOYT BODB COUNTER

The CDRZ0B0 1 5 preseiable up/down counter which cou

decade mode depending on the voliage level gpplied gt bmry/dess

opunisr s up

el vice verss,

A togioal 17 preses enable signad alfoves information s the

the counter 10 aby sialy ssyvachronously with the cock The countor

RIEH
conirt gt e positbveegoing edie of the clook i the corry dn and preset ¢ e
37 Advancement s inhibied when either o both

ol 17 stge pndd goes & dogiost NO7

]

.

ponast i the “up” mode or the nunimon oo

359

st 15 4t dog

e
el
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o daehy WS and

Hinputs are profested againgt slatie dlscharge by dinde clam

Wide supply valtage 3v 1o 13w

Figh nodse frmunity 0,43 VB {vp
- Losw povesy TTL compatibly: fon o of 2 defying 741
~ Parptlel jumn inpul

Banary o7 BOD decnds upddown counting,

Five counters arg involved i the degign and sl in paralied cond

words “synchronous” state. Morgover, e 4-dat oulpus from sach oo s
correspomsting trisiate bulfer foy sadtinlexing.

o

The pin cosmections we shown in Dg 3.7 below also the login wavelonns
i b+

deeade and binary modes gre shows o g 38 including the swiiching Binw v

B2

md paseading packaies,

ah

BE 0 THE L BUD MULTIPFLENER

e ,

ISR s o hes noo invertng bulfer with Bestate culpuis hove

sewres - curtent capabitiny, Two disable conwols gre provided. One of

fous buffers and the other conirols the remaining Ywo buffors, The

apphicabde in J-siate hex buller S inforfacing 107 with data

Fuatures
- PUTL Load ontp drive capabilny
2 Crtpst disuble cordyols.

- S ginte outpuls,

b

. Piyy connpanible with industey types MMBOCDT, R840




P .

BLAF VOLAT et 3 P o 3 oy ¥R v I
5810, and 15V parametnio ralings.

wr

. . . . o aedE e
. Regsomon boput cwrent of TuA ol T8Y over and 2370

P A gt TRY andd ISV

Package -omporgiine range,

howt

$ oait reguivements of JEDEC fentative standand Mo, 135

spegifiontiony for desoripdion of "B sories CRMOR devieas ™

2

The ouiputs of the buffers are corrosponding connpoted to the BUD @ 7

degoder
3% BRETE 4o T RELMENT BECODBER

The COH5TIE ppes are BCDHo-Tsopment laich da

with CRMOE and sepon bipokar transisior output devices

These devices coambine the low g

cont power dissipaiion aad bigh soise b

gures of ROA CMOE with sepery bipolar ouipig b

ThmaAl This capability allows the CDMITE b o ¢

dissodly, Lamp Test (L7, Blanking (8LY, and Laich Enable or strobe impuly e

o 1ent the displey, sl off oy wderstivmodulsie o and ¢

ively, Several different sigoals may be mubiplesed ¢
wndtiplesing choubry is used.
Features

- High-Ouiput- sourcing capalybity

e
P

e
o
v
x
¥
o~
=
peey

.

i)

frpsut Intohes fovy BOD code storge

- Lamp Text and Blanking capability

\.v

i

P

. Tegegrsdt outpots blavded fov BOD wput code >

PO tested for guisscent curvent of 20V

- Sarmoen st cusrer of TwA ot 1BY Ppaghage- tompa




FoonA at 18Y and 23°0
- S8, Tevgnd 13V paramelnie ralings,

it pplieations are usehal in driving commsn-cathio

with common-cathode LED displass and diwing lovevollag

X

Vhe outputs of the CT33118 are conmected 1o the parallel boes of e

cisplaye, Tropsistor O o 05 are gl used for the mulipley

O the flve Psepment displovs i ancordance with the enabling seous

b

buffers, The 40178 siepper provides the switching order angd 40605 i3 e
peperator Por the wisiate buffors
T wadtipleing is done o g roumd 1K

&

The inveriers are used 10 blend the i conung Iome with the bulfor fap weiiing
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Deended Cuiput 37

Fig 300 Ternwnal Assigmngnis of {D453HIR

310 AGBEGYT 7 - BEGMENT BILPLAY

The display wut for this proget i 1o display the ds

. 1

swhigved with the aid of 3 “vommon-cuthode Tegompat LED b diaplay”




Aoseves - sppment display consists seven reciangular LEDs

seven LET sepnents are Inbellad “2™ 107y

e ocontrodled tdeoagh one of the display LEDs. Also on the unit v g

restar LED used o sigrufy dechmal poinn

o

Froon fig 317 each of dhe patputs of the BOD w0 ¥ sep P1Ey are

grent display and parailel

Fig, 311 P configuration of common cathods sevan-seg
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Fig 312 fternad arrangemenis of LED ino g conwnon cathods




L1 PORWARD/ BACKWARD DONTROL INFUY

A E3Y supply vollage 1 connecied with o 1058 vesistor and vomnenied
of the CAU29BC, an up/down counter which has the capabifity of connting in up and

Brection. Whee pin 10 5 HVH the counter i35 sel o the wp mode, mad when LW,

down mode. The modes used fiw selting the counters aslony with the
g forevard. the mode i3 get ot up and when soine bockuamd, dooes

o
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CHAPTER FOUH
38 CONETRUCTION, TEST AND BESULY

In the comstruction of & dighal Distancs Recorders, the design

sk componerd was [pflowed strictlv, The consieuction mehulss o probsivpe o

smporary locstion {Bresdboard) and iater the proper comstroction of dhe compldeted

design on the Yero boasd Testing was earrigd out at bolh stages) resulls golba

anubysed i ensure that they were withen design omor,

4,1 HABRINWARE CONSTRUDTION, TESTING AN

The conneciions of different components werg Carried out actording o

the Breathoord, festing for gach module was carned out This lader wansferred o Varo
b, The deinails under give
4,30, PRWER UIBET

The Power Dt congisis of g v §

OTE

that Sv s noross the cironit A Single Pele Bingle

series with the battery 10 wm ON and DFF the device,

43,2 SLONAL PROUTSSIMNG URIY

Thes cousists of an infreved smiitng diode, g Heat Senastive

phiiodiodel and wn LM 124 loverting op-amp having a fesdbaek

;

which mnplifiss e signgd i connected n serips with the phot

&

4,45 CORTRGL UMY

Thiv is made up of & 43038 and ane MOT gate GOLYE nverien, B
japass Boes and 3 Controd Tgea O, which 3 conneciad drough a 10kLE remsior W e
gl The input Hoe A &y dirsotly connected o the counters, whide the npel bee B

comested 1o the divide by 10 counter 1o svale the outpul of the cowers i




434 COUNTER AND BOD/T SECMENT UNIT

The feading BOD connfer (402913 hae the abdlty 10 coun m the up

dirertion, When pind 0 is BHGHL i1 is set to op owde and whes LIV, 4o

Vi BYH>

ponsrars are ayvedved

oy
e

configuration), The 4-bi ouputs Do each

buiter for mullipdening.

20

Adans, the cuipais of the Ballers are correspondingly oo

%

seprnnt decoder (4311 B} whose outpats we i torn conected 10 i

five 7 segwen display.
4.5 SOLDERING
Some of e precautions taken during soddering are outbined below

e

Froper coniacd was ensured by using enough seldering lemd fo

- i owas srsursd tnt empergton g i was
pravent damage due o overhegting

- Avyy gren ol the YVero board onowhech soldering was 10

up fo ensure sty soldening,

pd

boensurad conpection of sl woussd npud feads o sithey posiioee o w

supply voliage,

4.3 CABING

The casing is made of a robber wheel {ov moverment, an brow rod neatly passid

brown for holding the device and o square shaped steel with woin

boumng of e lermal cirouiiry whicliis bolted to the oo rod.

».
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e




44 TEST AND BRESULTYS
After commstruction, tests were carried

e

the residts oldained recorded. For g movirnend

of 7 omohes,

Borcomtage grror = T80 609 X 1000 = s arvor

. 220
H

The devics 1 fowd 1o be 90%% officions which i within







CHAPTER FIVE

54 CONCLASION AND RECOMMENDATION

Gyt $e3
e

The desiun and comsiruction of o digiel distance renorder

43

penple an gavy task. However, thal was not the case. The assurned notion Bt
arbemoemend, avaiabiliey of components sio. would o
e dizeoversd @ the compuncement of the project

s respuived by specification which defayed |

ermonrered I rying 10 gef componm

3 o P SN PR B T emsy wlida By cyinygeens sy
of wonk or job complonon However, §owas 39 10 sebuve g

i
&
by
et
s
pool
£
o
jors
o
o
eeny
pos
o
s
pedt
%
Paror
&
<
v
W

ceomomy amd efficiency as outhined ew

rorrier was consirucied, and tested. Test resulis show an scouracy of

oo

by wiew of the Dnancid o

smber of profects fo work g, B b rectimoende i 4

oy ereaied pariies lake a0iive pa

thitg,

¥ s verioushy recommended that any stadent who wilh oaryy oug g b

vantnre fowards using custom nmade whesl

» spacing 10 ensue b

approxienats vahies for the wheet and

3
i
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