(VAL BVEVE) PR - o o qp ¢ bl pgladl el e SUL dasl Al2

Q\_&Auv-b i_:.o.l.a.ﬂ SJ'_@;.-‘}H iSles J“"’“T
U | PR S P
sl — 5l e G dealons Aol laadils 556 Y1 Sls S,

OV pum o dot aty 3l aa Ji58 dest 515

islall iuahl oo ) ety ) Aen o3 Rgol) Al o3
PEYETRI D WIPALIP LN VAU S W S SR I U M PV E S W VAW LY

sl ol L iS5 I a1 Dl dof Sl s el
S 5] 3 Jladdl Ly gs L] 8L L dwkibly dodall Slawasdl § Lnaldd
lgptaal sady iodall

Gl G cals I olall o degad fraidlly - 206 G0 0de 5 205
B pae 1 p polall ol o il sl Lalell 52V Lo ollee
gk Ty 154091 Lt J o U1 il g5 ol e D21yl
AU it 25 ¢ bl iy Dol ol il 3 wyedl Slonal! )
-l sl Bl bl A by Bl A3

S Ll Ly a5 Y flaad B LY SIS &)1 o ey
ST e Glall Sl oY 4ot ol plall ¥y e S Y1 it
Pl oot o lsh ol gl = il e e 2 = )0 o oS ey
ekl eV Do

okl Sladly 352V Bl S0 gy AL Al A B0 6,0 [ty
DA At N S e alrzs § e s sy il e ST el

CBlaall JeY e ole o pllai L) -

C bl Y s el -y

C Bl Y it plas ey - Y



Ot poim L8 dat 5 a3l 0030 il ¢ Y136 dast o3 ¢

il LA aladl s 2 el sy - 8

Al LS Sl Ladadl 351 e Slaglaald Sl Slumaal — 0
izl Ll

ol e Byl el - 3

- ey L bl alS 5.8 e S 6 550 0T &8, 001 a4

il el 3y Y1 Al e Y

PRRIRUER PRSI S SRR RIR PP (R S0 B SEDX PR

Lolol Sl b ¢ LI ;L.»budb oS e 3¢ Al ekl Aaall O
DO IS (o Al

¢ ol Bn suae ; i

ol - o

¢ e Cogllall Ldadl ol -

REESRRUI [ T SR

S RN V| I DO [ B T

Jad At s o o AV N bl Gy Gales Jay 5 g Alal el b s

L@»lxjﬁ)gd)b}uﬁ)}%hﬂ\%‘wl@‘ﬂ);JLU‘JLJL:.;Y‘UA(..LJ‘

Pl 3 st &b e dpbal hanl) 3:US B3y L Ols e odadl GadS Jodle S
.J;Y\



Rkl Sl s Y Bl S 0 s duls L bl b Lalall 532 Y Ll e

. aslaal P |,kt\¢¢“urmL|L~f.-rvr..: .1%



O] e Lo da 5 A0 315 L L5 das 2l K

el L B g adl a SlasdB L sl d b 8 Lalal Das ol s
ool Gl ol G s | oy Bl i U gl ¢ Ul e
W Y kol fde ol iy Aol cpe st g 2 il s lomald ShaSa tmg il oy 2015
WLl a0l oo 51 g ST a2l ¢ ol Do oty o oo lidas o
(Y JSD) dade Sl e alaiileg

REORRRE (I S-F PECHUY PUUUIPS A PR | B

Aanll )l eranaly Sl pdl LA 2 elall ol il e JS e =Y
G sy omny 3] ¢ el Godarl) L shay alall oy Jaidly (09 0 dvs G WSl 2L
C(E Y UK el Wl 35kl Al Sl

556! wemiﬁpjmw;ﬂ;ﬂyqﬂi\d ¢ Shpbald Pl Gy La e
- haadl AU daasll sV o Bl
(RN WISV B S WV SPEY R R U ENUR WU I RCR VP U

dade D2 sy e LY Sl 3 B ly ¢ d )l ¢ LSV GlaaYl Gl
oda Jals @5 5:liS (g gras Jo Bl e Ny o %;\La.ﬂ L?,Q.l;d\ sk o Sl e
W1 e 53,5l 356291 e oS dom ) dozad ol L1 3 Wolaals OY oy ¢ sl
Blisll odl g1 5,00 yo a0 ol ianll GG a5 5y5 o) Uity ¢ el
e 6J| Ahoall pldl J g 5 Skl 85 O] Sl o § a3l Lalal a;.@,;‘y\ e
ekl Aol a5 e LWL ezl ¢ gVl e pludeinl o35 S deall ol e Lo
e btz AShyay M) CS ) Ee e Chye deaad



Y| SO RS PONE S O P TUPS {5 WO

e eladl lead s 52V Sl S




Oyl e Je ha 5 A3 005 a0 152 aas sl A

sl b e JS s Sy ¢ Ldall B land s I LS b L 8t
oF OV 5edl OLale¥1 0L 2 O aadt Wty ¢ sl de b 201 il &p guzey J g5l
ik Jorts Al 4ty adadl 5 Y1 Lo Al

¥ Jasdd s W OLLTY Y

el ] Hlae ¥l 81515 B Y 08 4 o ety Jolael) 562V el s o5 -
£ 5N il DS AN e Lmn 3 5 W 05 i L fglall gl e 32 Y1 od Slnall
o5 L ¢ epshi 05y SUSYN § et ade S A g5 by bl gml Gona
Jalgy oolall e BT ety oy W g oo el AU 05l a alsdl Aglowas 3 21
o oy (3 4 )l s 135 BY AU g el g o3l ol A8 20 eda gl a5y sk
ISy ¢ Bl 875 dny 32 Y1 U Ll wad 15 ke IS e 0555 Ll gl 542!
S e 29y (g o oy U gmas ¢ Dlageny g Dlalaz e L 23l Dlaglall Bl ps
Slimde 05 2ail 332V s el 3 ULl 00 (S LDl LG piey Jaadl e Lglland
CAelS Ay ey and 4 0

eV s Aoty degadll sl Oldad s Y1 Joais o Dpedldl gLt pas - o
e J,...s\ Laltos 13] g0 83dondl s ool LAYl (sl 31 e JSU 0T b A3 Y b . B
i L ST 058 bl e e ¢ 554 b bl S i Ul e
bl Sl g 33155 Of g by 3yl mpn e a5 YU Aaedl &1y 3y B OB Cllds
. Syl 0dd

DS il OLY Dbl Joridl Slha w613 e JSI Jamins (S e Sl Logasy
0555 Q{*.«‘J S\ PES I W J sl |3 . Leogds Hlgald ope;ation manual .zl JN:;
WAL ol gl Dbl VU s ey ¢ wdge 3 &1 35Vl Jers U gaoly sy AalS &1 e
el 5 oy 5] S ST A5 e Sl sl 329 il e G
e e oa s 11305 sl 54T bl Bl Sl Lo sl 8l S
B N I ks

« service manuals LSl s Lelais JJ u.b 572 O &, 5l Slall Dlali) ¢l pis -
S il Ol 5 ¢ W\ Lajor elgnl sy bl il 3 S Cb: Izt oty
ot ¢ adS Sl Lradl Laall ad 4] ASTL 9% e Uans o Um0V ¢ Lziby
Lo it e sl 3 3 Y iy b S5 ps B



o padall Sleadly s Y1 Do S50 1 Dl il | sl Lakall 330 Y) il el

SIS Slaally 35421 3 Logaast ¢ sl Vol b 48 3 nall JUas ! ool LA - 5
ke Pl Lere s oy ST Jlael gy Lgadlis J) U5 (535 o

mydwuyaﬁiid&;ljt)‘ﬁ'lg ¢ Ol Gam gl bl wghdg -2
Loy o b 5 Ny L oY & s 83055 LBl U] 933 ¢« JlasYloda Slusb gl
s performance check ¢lsY1 jlast! el o) SUASy ¢ gl 5 Jlae¥l o0 '@L,\FL, sl
c el e o 2l el ds slasl LS e &80 ddeas 3!

It Logaast G5 ity ¢ Lgals U] (0% Apb Al Jonis Ogs 55421 85 -
o223 . s e ST L eas Wb 338 Jes O 3 Y1 5 e Gl S
Joon o Jords 09 oS5 3] Lol i aSLeSOl latSll J2e 250 ASOY 554291 (3 S
gy Blas-MW 8 ez Aais U § L ] e dozas S ol Al Sl Ul
G B Clge B (g3 U3 OB Lt Oy 5321 3 oS5 13 31 Gslall el LIS
oy Lo 41 Ul alls o \S . Wiy 536291 el o st n £ sl oo
Wl oS 131 M. Lo oS (SIS 25y 7SU) 51 20U a8 5l 25015 S elpm 3L
Oy oI OB ¢ b Nl Ay )l A iy o e s by 84S0 b &8y 3 dbgas 32Vl
LS T G g gz el e o (3] Bl el Y1 ny 05 5 2S5 IS e Sl
or S DY T o & e SR Lo 5 B ey 3 Y1 Jokts o ASCEN ada fomg
Mn,mtﬁubu_,m QU3 s 13 Ll L e ozl el ol Gl g sl 045
b sl 5 Y ot pde o JUae Y1 S Jlat i iy ki e L

s Sl ) 2 e ALl e Wagl 5 ot gl 5 S LY Ll adad 3y pde -
¢ Jortdl e Sl 5e s led) Jan 13) Logasty ¢ S5 s ke U guadl & ganad U3
Sl Ls s ol whadd ba)\Semly IS 201 Gy oSE ay ¢ dndly Bk S5 OF g Ly
- aii Sl el Jlpe Y1 Gan 3 G ) 1 W

2l @ X,

3 & Lkl 351 Bl Ll el g o oY pUll § edl 5 595« 2
Bindl 23l Loty Wnigd oo gl gn il 3] ¢ B oy Tl 0l Bk . wiige
Sl ) @8 s a4 L ane il ) Eoa pae OS] 0 F 4l el
b U 45l Slaall sleoy Lede daillly ¢ ool Jon2dl 356291 rzs dlob by
o 05 0 g 3y Lslooy Ledons Dol LS G oyl o U Ly ¢ Gl o prilo ldadd
el e Uy Cale 10 Shal Sage 086 0 g \S . 3542 Y!



Dt e o o g A2l 505 Al 0 J136 das Sl

A=l e O o) s pas XY
O 5 sl L oy Gnbaladt Sl Je G2 Y1y el o5 e LagalSTy Gale Jg5dl o
st pss s ¢ ddedatll ol el Y 25 Bdaall Sl sl seendly I Lale 1310e) Aol
¢ azddal 4 el utj@uywvjiﬁvﬁk&gn lanll e Lasdly lenll g 2L o
T o L L AP LA E R PP PRy T
de Slul (g ,£5 4 Jom 1 sl 82l 302 Y0 ATl dadadl 8,35 (dall el e
¢ & hadall gV Cilez Lais Bk Ll BLA 4 055 0T g 1S L @ el Sl
NETVIg e L§JU|J7.$=L| Eéé;ﬁ)xjaujl«&%fdﬂsj
& 8pmll Ledadl 536291 3l OIS ge T 2y ¢ Ules o dadly dii> S5 Of wg Ly
3w s Sy 6l 3liSy By Jandy ¢ Bk JorS Al 3 a5Vl ada Coalaley ¢ el
oIl AR am sl Uyl o Lgdlows 2lpm 3321 0da g aalina VI allh maldl
o) i 5t ¢ alal Ul L o Lm 2 0 3y g1 kel &y pndll o) Ui ¢ Ladde
OMdadl Gans Jts] e ey el dadall €550 aSELe Wy L Wagl ] ogllall Aol &l
sk e S B b Ly T ¢ pans L Lha s 3V e Bg0 G aead s
adt 55V e (4 Gl Walgns § 6 5l Aty ol szl b o Blanll amy 25 4512
il 3yl
TSV R PES (T L @ S TR S WL R W W (ICE V- N
D0 Sy bl et dwlal Slagie Dl Ldall 534291 SlLa)
Dy e Ol (Bl ey mools Jlael ety Dlall i)y -
C IV yaseis B -
Al el G-y
el o] B -
ity lall LR
ol C]” OF T

Al gVl il il )
b b Joti gl 352N LS Slall lles o 4 o5 g O o Ayl el
SV
SIS Epe el degd Ll JUaeYl jais JSlag Jhall SLedl o sl -
CE A o ASONSGa o A S Sl S s



" L kel Sl e YT Bl S, 0 W dnys . Sl L) Y b

:\.A_J'
s
PNV

‘ 7N

J--'JJ-J‘ - ',.__.MJI)

<9 et ’\1/
J_._.M

t}LDﬁi)LL.o.J! s

fad o e
[P S—

el i eVl Y Sl e S

iz g A6 sl 5 RS0 5T AL g Moy g Jlaall L] Wad
sy N Slaally ozt ol e Z23u) Lplawlsey Al el Y1y LA ki il
- padall

danall 3 1 1Sy die bl paad L) Blpue WU dlie 0SG 1 O] eVl ads s
el 1 oz S daday 4] e dxilall &8 200 iy A el 3t 5ledd
pde Ul L DLl 2,0 83mge 0555 OF gt I A3 1 it DS dad s
OF ey ¢ st elal DYl pe b2 Aol waill oS5 Sy AdoY1 pdat 31
J—,%s,-(.;uwrb_;;iy,;,w el B ds pall VUL 3 3l 058
Ul 3 e A el S S

o sdl o] Sy AW e Yoty B Ll Y SR OOV des ol
. addaacl

aSof o5 W1 Sledl Ol oy JoST e Ladodis o3 03 S Yl dkee OF o asTl ey
02U Sl e gty 3 Sl 85 Ol Bl LY - U] sle 8



N I G PP PN TRV A B (JERVCIN T

Jfl...»y)l.é,i-\ SﬂLM :da.u‘).a s (,.:.;J . L‘,—C)M.U Q)u:.’b sl Z.JJA ")"l"t_j‘:"‘:‘*’f
it et of g @l amMeo] bl Sledl desd Al dadudl 5 plally WLl
C Bl 435 5l A 0585 OF ot ) 5 lally ulall

JUas Y1 amnis oty sl
Stext
Jhoas t
Al ]
(WS I ol
b.’—..‘-s‘)-';"!‘,} A‘i)_'_:LI.A—”J
Rledt g—edt b [FIPVRTI ST
i, iton gac 4
& 5o et by i oyt
b 'AﬁL_v.AJlJ W]

ikl oleadl Slolansly aileey dadall 5 W IS Slaall wlhes 5555 . 1 :
o2l 3

Phe Yl Sball Ales ol coana & 2 ale Bag (B e OF 55 pLall 1ds (3
DL gl e e e oShel el Ol Sty ¢ & lall sl

R PSIEICIN T W SO TS OPE (R

i 2 Aaudy V) eYoo] (SN gl L 5 sl ﬁ..,,;s[ el 35 eV Lam - o
Lo dnliall Slghl ods me 3 Blos 3930 Jor IVl oda o 3ty . dnliall
e eVl ada e sl

Dbl edall 3 Y1 Bloo 85 dog 3 pzy gy p A5 8

lebes Cilisea 556 Y0 Jlae T e CasSl Al Ol gty wluall -

RS VES d};_-f;il;';ru-jkujc_.a;jgxsfij&ﬁcw\gﬂ Slaoly Sldws - o

(o SO dolry AU el S At Lt b il et DS - o

.)L:ﬂ\dajalé);\_&l;sla} - >

Cipldly a2 - e



vy s ekl Sl 55 Y Bl S, 1 A By L el okl 3 Y1 il

Jdasl a5t v, X

¢ s N Gl pllai (oY okl Al sle pay ¢ 352V Slws Lhae 3 bl 2 42
Wby Jlae W1 jaiis Pilugs ndbt sl 54 ¢ Joall o Jante Sler ol o Mo] ddas 145 4 3]
Jeaidl a s olgaily Lposlad Wzl gt g LA alady 2l 252y Jandl Ol sad
RNIPNRCHP Ry Ry

St Dt e Yyl b 1 o G sl 3l sl L o) 0,55 Of s Y,
ol el dolry ¢ aliSTl ety Jond LSy ¢ Bl § Bl 0,0Y W8 30 Y1
Lol ael 3 ol 1 Glaall g8 g 0585 OF WY Jlby . &b Ul a:;;;&J‘y\ JoPsy
¢ Jlndt e (§ daazdl L0 Slodlanally 5 9o S Zoldl L2l & ,alls 450 1SNy &g ASTYH 31500
il o ot 3 el 33V iy OMo et B Al andl 41,01 S
- bl iy Jlaall Gaseis o5 ey 5 AR

A el @YY

G JoSe pla sy dadl )l OUSG a3 AW 55l ikl 95 el el G gk
koo 91 LA ) Al o5 Yty LAl whad sl iy ke w5 3 ¢ Blall o i)
gk Oy Y dxiall £l Y1 O3] L Bla¥l o 550l L Jsaadl S Y 1 21 el 52 Y
thjf LL_uAJb CW:)‘ (_ﬁ’d u.ﬁ»..: L52>' fx_J..p‘Y\ zlfv‘ QU_,L&.‘.‘J‘; )Lu%l‘ C.«.:}- B Lg.‘ﬁé_j Lé,i;\la ‘:Q
Jersdl @3y 8eliS i Sl fals S I T Ll 095 bt el an - Lerots
IR

Al s A et Ll p B s g Lze Y 4 Of Iyt oda 3 gy
o Sis Mwm Dldally ol Ol Ls dads fads A3y 5 3929 JUH) dnday gy
ol Sl (8 LS5 s Lpaal s el 83 Olesy Jandy dal L &3l bl ol
. a>=No!

e P B YLt

=S5 o S el 2l e dalll dl¥l P YT Sldas e B30V o) (g s
BIS ols il il oy Jar sy oS,0s poed Slsl LU o Yoy 3t 1Yl
Sldas sl donts asle] o5 ¢ g AST] o &3L S o SOLSCe ilS Epm ¢ 4 Nyl
Olihes Cilzd @3y 5:US e STy ¢ ALY Ll o ) spn o ade @230 Lol
Sledd LSO B e asT o e s il e ) W] S 5l e ot



N I PR PN YV B PR V¢

AN e B o ALYl Dl Slles 3 E ST [STRVV N R O
. s ~ L_S.U\ St cluls G, Sl 3elaSs aMas ;;LrJ‘

Slas Of oy uST 35621 & plnag by sl o filongy ity L) G a sy 0 Y
Ofy LoV adl U sle 45 4o} o M 5l Oy ey LoST e a2 3 oY
e el sladly Bl A5 350 3 ool W L o5t & llaall 3 liSy anls &5

NN Bl AL daledl 3531 BUS e 5 lalls ulall gdd sl of Cg o Al ey
Lol Gogd et Lol ok 3 it Ly WLl sg0 8IS w;gj ¢ 3 plalls bl Slles Calisd
oAl 104

bl s Y sl ot ol Sl Y 1

AW = Bplaas ol Jael jaseis e Bl Oldes BIS il 5 e

izl oladl Jolly ¢ 3 W dndlt Sllalasilly loges 3 U] g g2 S Jas Y jams -
g Sy Ll LUl e I V) oo Sl Bty LS 32Uy Ay ASTYH 5l
- Ak et & el DUl Y s )

Janl pats 3 duldly BUI e e d2ps e gl dasidl Ll Sl plasanl - ¥
L aSWT 8 pmag elaV1 3 e cansTl

Bnlell Sl Jlemid cye Gl Grakall 3l e JUas W1 eendd Slikas sl 2] - ¥
il g A S eSOl e At Sl LY B koY1 gy fSIY obysdly
555 Bloall Slas o2l § Al A5l Al @l Slasldl BIS a5 1S . bl bl
C ol e o |8 il gl )l L (s Y1 plan ) bt el

Ul sy 8l Sldes el o] (3 dalidls B0 A1 8Ll uLall 33T plasaaal - ¢
- daksdt e cyoedt sl 2 e Y1 5ol Ol Cw‘au llee

Automatic Computerized J—tas¥\ jasuid g.;»\_Iz):..\\ wa:\.\ N (R Y
Troubleshooting Technique

automatic computerized isald! 4.,.,.;.1! TS LR B R o) [ R VN OEY
-] plsanly S digital circuits iad N Sl Jlasl adeiss jamb J troubleshooters
Dol eyl

szl -1

Slsdll je>4) automatic circuit analyzer JLAJ\ Sl P paseidl Sl plasal,



‘e o halall Sl e Y Bl 5,0 A Bl AL Aol e Y Ul

o1 Lgaamd o1 JSIE S5l e Lehaats Ll ¢ 3541 3 39l1 integrated circuits Al
35 O (bl sue ) AalSie 3515 IS s Lol WMol S 2 2y ¢ stedt
ool Led) e 3510 G ol Gilie psi gl et Sl s el o
O K. darhw 83100 oIS 15] (5 dady 2305 e ol 5L b o5 ¢ Sledl 5515 3 S5
B RSC - U Laf =455 UNIDENTIFIED ;g By me b5l o FAIL 246 4

ged)y e wSWE pte 5l Lgsbma pe A 8

sl g bl - o

J* 25 ¢ dynamic troubleshooters jasidl bl Jlas¥l CallS e plasaal
el pehaas e jams Sl pLal) wig ) DISGL Sled e s T V] ¢ ABLT 22y kol
Sl DU Jamd LIS (e |S L eV i o) S5 15) 5 Al St e S sae
S S el ey U3y o Y el Sl 8510 D52 el sda SOlS 1) (e kil Ll
ey 8511 05y doedgn Sl WAL e jamdll it gy Aeche 5 2T 8515 oty sl
D15 a3 N Sl Clesd e a8 sde e Sledl Ty Sy L Led W et SIS Ll b
c el o Sl il we sty Slade o el Jazio IS C )b YA LA e S1LBY)

ORI JRIPP W W U SNUP -
A ol €
U a1 s el 303 3o Yl Bl Il U8 Ll 1S e
SIS Sl Dlaadl 355 Slaghall Sl 201y Aol ) sty by (N
Pl S Lo B AL Al Aol
ikl Ll dadadl pLL 83925l 336231 e laghald o - i
U Uk e el o Yl 3 Slalall A5 05 - o

o\ e S e o5 ) o Yls Blall el o il londd sl s (¥
Do Jles Yl i
LA e e S ks, -
eV bl ol s szl Lty 3o 01 51 ULy R
i Sy Jlzaly Pl Slhes e 05 Ly PR )8 UL e S| -
¢ Jordb Ipoli 0l Gndlly el ALY Dl s ¢ B L



Olgzt] pm e datt 5 1310150 Al ¢ S dest Sl “

el i o5 g sladl wday 0L, IS
) Cwy\ﬁ)us Bl e C)Lp?! WS WA -
NP I Sl of Olaghns & plmial - s
T R eV e olilas] ZJC_!)'»_:M! -
. @f‘wU oYl sl pad -
55 o et o 5500 ol Bloo T il sl ool L5 3l oy (Y
D g e Ry My ol s el
IS5 oy b Yl sl Sladt e Uy s =
) Wu@s&,qugb&w\g)w%wgugw -o
RRVFRICSPR Vi IR NURPRECIR WA | Ch;QUL_‘J.&?u—; -z
ke gl Lo gn 8a g B39l B )Y sl = s
) Al el Y1 IS ¢,
oty L L adady m oYl Bloall Shilan) el pllail] e JSA Y S iy
i dal e modules Sy oo JSGAY,
Breakdown maintenance n;odule C)La?\ By = ‘
Labelling & coding module (,.:;JU\} Gl sumy ~ o
File maintenance module  &l.o)l wllee olaka 305 - z
Inventory reports module  (,Lat Ch.aj) il poladl samy - >
General reports module  &ladi )l samy ~ a
Query module 1ol ol sa=y -
Ol add Syl A I Al A s )
Pl S e e 2 bl
(R aslally oY sy (1
DU BB o35 s pllaidl (3 By r"’f P
. C&w\&?\ ol L 26 (Y)
- el sl sl (Y
- el palsl Vg Slelall s 5T Euad ()
LSy st c]a_s, Jordl Slelis ol dalzz DUl e adal o C}’\«o\!\ 2\ lasl (§)
S JaeV &) SGs



Vv

s ekl lendly 5 Y Bl S 1 A Aulps L lald L Lol 3 Y iDLs

el Filuen Bang Ulsaal! Skl Bany CildeaS! asa| Bang

Me—_——— = = = == A = = = = 11 r--- - - - ---=-- A
{ | | | | |
| |
: Sistas | o ke iy img iy |y oL o
: JUasTdl iy T s A . -T e W rela il jud i
| I : : I 1
I [ S — I |
| | I |
I " I I I
I ki i I aail I
! 1 | |
} 1 | SP—— E—— | I l |
| [} | |
1 ea ) ] . | Cilkea W slda 1
| | T |
! | | |
| i A

: el wudia : g9l Baay
| | e - - - —-——-—--=--== |
L e e e e == ] s)h? u:" PW’ | 1
- gl il t
Hu' | |
S Janaad Bang " L—————-——-——-—-—= 3

Saigill Bany
———— 11
g 1 : gk Rale gyl :
| | | yaant! 1
sl 2 pla .
! J 4 ! : FRENY :
| | 1 [WPIRAY) |
! ! [ R [
|
: Baaag Sluplse oy : | s :
| |
e ) | ]
I by 3o Y Bleall dasd ol el I S S



O] pm 8 dat 5 A2 005 del (132 dag 513

MAIN MENU

1 - BREAKDOWN MAINTENANCE
2 - EQUIPMENT LABELING

3 - GENERAL REPORTS

4 - FILE MAINTENANCE

5 - QUERY

6 - INVENTORY REPORTS

0 - QUIT

ENTER YOUR CHOICE :

bl el A e

. 5.&:-).“ sdd Q\)\:&Y\ (..ﬂ).; Ve ( § dm‘ C&ﬁ

MENU 1
REA WN MAINTENANCE

- WORK REQUEST
- GENERATING BD WORK ORDERS
- UPDATING BD WORK ORDERS

- BD REPORTS

- SUMMARY STATISTICS

- BACK TO MAIN MENU

S WV h W N -

YOUR CHOICE ENTER :

N [ NS W - S St
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MENU 1.1
WORK REQUEST

I - WORK REQUEST
2 - LISTOF W.R. FOR WHICH NO W.O. ISSUED
0 - BACK TO BREAKDOWN MAINTENANCE MENU

ENTER YOUR CHOICE : 0

MENU 1.4
A WN MAINTENANCE REPORT

1 - REPORTS ON COST

- REPORTS ON EQUIPMENT

- REPORTS ON USER

- REPORTS ON TIME

- BACK TO BREAKDOWN MAINT. MENU

S & W W

ENTER YOUR CHOICE :

MENU 1.5
BD SUMMARY STATISTI

1 - TOTAL BD COST BY MONTH

2 - BD COST BY MONTH FOR A GIVEN USER
3 - BD COST BY MONTH FOR AN EQUIPMENT
4 - SECTION TIME SPENT ON BY MONTH

0 - BACK TO BD MENU

ENTER YOUR CHOICE :

. C\)\_.p?‘ 3.)__>-).1 3__:.;}4)\ Q\)L.:‘:}yl (.ﬂ); AR J&;



Ol i o dast 5 A3, 050 Al ¢ J156 Lo S58

MENU 14.1
BREAKDOWN MAINTENANCE REPORTS ON COST

1 - TOTAL COST OF BD WORK
FOR A SPECIFIC PERIOD

2 - TOTAL COST OF BD WORK BY USER
FOR A SPECIFIC PERIOD

3 - TOTAL COST OF BD WORK BY EQUIPMENT
FOR A SPECIFIC PERIOD

0 - BACK TO BD REPORTS MENU

MENU 1.4.2
BD REPORTS ON EQUIPMENT

1 - LIST OF EQUIPMENT UNDER BD REPAIR

2 - LIST OF EQUIPMENT FOR WHICH BD WORK HAS
BEEN COMPLETED DURING A GIVEN PERIOD

3 - LIST OF BREAKDOWN REPAIRS CARRIED OUT ON A
PARTICULAR EQUIPMENT DURING A GIVEN PERIOD
------------------- 35T N 1202051 o) —

0 - BACK TO BD REPORTS MENU

L

MENU 1.4.3
BD REPORTS ON USER

1 - LIST OF EQUIPMENT UNDER BD REPAIR
BY USER

2 - LIST OF EQUIPMENT BY USER FOR WHICH
BD WORK HAS BEEN COMPLETED DURING
A GIVEN PERIOD

0 - BACK TO BD REPORTS MENU

MENU 1.4.4
BDRE T Al AL TIME

1 - EQUIPMENT DOWNTIME FOR A GIVEN PERIOD

2 - FREQUENCY OF BREAKDOWN BY EQUIPMENT
FOR A GIVEN PERIOD

0 - BACK TO BD REPORTS MENU

ENTER YOUR CHOICE :
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MENU 2
LABEL EQUIPMENT

1 - EQUIPMENT LABEL FOR GIVEN PERIOD
2 - EQUIPMENT LABEL BY EQ. NO.

3 - EQUIPMENT LABEL BY USER NO.

4 - EQUIPMENT LABEL BY LOCATION NO.
0 - BACK TO BREAKDOWN MAINT. MENU

ENTER YOUR CHOICE :
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MENU 4

FILES MAINTENANCE MENU
1 - EQUIPMENT FILE 8 - REINDEX FILE
2 - MAINT.INVENTORY FILE |, _ (jSERS FILE
3 - CRAFTSFILE B - LOCATION FILE
4 - PERSONNEL FILE C - VENDORS FILE
5 - RESET WO. SERIAL NO. D - TYPEFILE
6 - BD REQUESTS FILE E - CALENDER FILE
7 - MAINT. SECTIONS FILE F - INSTALLATION FILE
0 - BACK TO MAIN MENU

SELECT YOUR CHOICE 0

S S VOSSP S WP T BR[O VY S

)\_.:.a.\\ th_’a J& fd_f;’ql\ ﬁ)\.‘ﬁﬂ\ ‘OJ_>-‘9 (J
Lo Jly SNl o5 Lo ) s Leldls ol it St adad UL Jlsal Lol
Cadegll 0dd Ll Y ASE Y IS s - s

MENU 6
INVENTORY REPORT

1 - SPARE PARTS IN STOCK
2 - SPARE PARTS CONSUMED

0 - BACK TO MAIN MENU

ENTER YOUR CHOICE :
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MENU 3
ENERAL REPORT:

1 - GENERAL REPORTS ON EQUIPMENT
2 - GENERAL REPORTS ON PERSONNEL
3 - GENERAL REPORTS ON FACILITIES
4 - GENERAL REPORTS ON COST

S - MISCELLANEOUS REPORTS

0 - BACK TO MAIN MENU

ENTER YOUR CHOICE :

MENU 3.1
GENERAL REPORTS ON EQUIPMENT

1 - LIST OF ALL EQUIPMENT IN OPERATION WITH
ALL DETAILS
- LIST OF ALL EQUIPMENT SCRAPPED
- LIST OF EQUIPMENT BY LOCATION
- LIST OF EQUIPMENT BY USER
- LIST OF EQUIPMENT UNDER WARRANTY
LIST OF EQUIPMENT BY DATE OF COMMISSIONING
- LIST OF EQUIPMENT BY TYPE
- SUMMARY STATISTICS
- BACK TO GENERAL REPORT MENU
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ENTER YOUR CHOICE :

MENU 3.2
GENERAL REPORT ON PERSONNEL

LIST OF ALL STAFF WITH ALL DETAILS
LIST OF ALL STAFF BY DEPARTMENT
LIST OF ALL STAFF RECRUITED WITHIN
A GIVEN PERIOD

LIST OF ALL STAFF SEPARATED WITHIN
A GIVEN PERIOD

LIST OF ALL STAFF BY DATE OF JOINING
LIST OF ALL STAFF BY SENIORITY

LIST OF ALL STAFF BY SALARY

LIST OF ALL STAFF BY SKILL

LIST OF ALL STAFF BY BLOOD GROUP

- SUMMARY STATISTICS

- BACK TO GENERAL REPORTS MENU
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ENTER YOUR CHOICE :
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MENU 3.3
GENERAL REPORTS ON FACILTIES

1 - LIST OF ALL FACILITIES

2 - LOST OF ALL FACILITIES BY DEPARTMENT
3 - LIST OF ALL FACILITIES BY TYPE

4 - SUMMARY STATISTICS

0 - BACK TO GENERAL REPORTS MENU

MENU 3.4
ENE TS ON T

- COST OF MAINTENANCE IN A PERIOD

- COST OF MAINTENANCE BY USER IN A PERIOD
- EQUIPMENT OF HIGH MAINTENANCE COST

- SUMMARY STATISTICS

- BACK TO GENERAL REPORTS MENU
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MENU 3.5
MISCELLANEOQUS REPORTS

1 - SYSTEM EFFICIENCY BASED ON COST

2 - EQUIPMENT OPERATIONAL EFFICIENCY
3 - EQUIPMENT SUPPLIERS INFORMATION
0 - BACK TO GENERAL REPORTS MENU
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MENU 5
QUERY MENU

1 - LOCATION OF AN EQUIPMENT

2 - TIME WHEN AN EQUIPMENT LAST BROKE DOWN
3 - BALANCE OF AN INVENTORY ITEM

0 - BACK TO MAIN MENU

ENTER YOUR CHOICE :
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WORK REQUEST RECEIVED
BY MAINT.PLAN.OFF. (MPO)

MPO
APPROVAL

NO ACTION

SYSTEM OPERATOR ENTERS W.H

SYSTEM PROVIDES W.O.SERTAL
AND GENERATES W.O (FORM A2

L

]

DEP'T SUPERVISOR
RECEIVES W.O. AND
SCHEDULES THE TASK

STATUS OF TASK AND
RESOURCES USED ARE

LOGGED ON W.O.FORM

1

r

MPO RECEIVES COMPLETED
OR CANCELLED W.O. FORM

|

MPO UPDATES W.O. FILE
(ACT. CRAFTS TIME &
ACT. MATERTAL USED)

|

SYSTEM CALCULATES COST
CF LABOR, MATERIALS AND
OVERHEAD AND SAVES DATA
IN W.0. BHEISTORY FILE

MPO GENERATES BD REPORTS
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PROCEDURE FOR IMPLEMENTATION OF
SYSTEM

REQUEST RECEIVED

REQUEST USER
TO SUPPLY
EQUIPMENT
DATA

|

MPE ENTERS
EQUIPMENT
DATA IN

EQ MST FILE

THIS ASSIGNS
EQUIPMENT
NUMBER

|

|

MPE ENTERS WORK
REQUEST

|

PROCEEDS AS IN
THE PREVIOUS
FIGURE
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{1] Markus John, Guide Book of Electronic Circuits, McGraw-Hill, New York, p. 1067 (1988).

|2] Arsenault J.E. and Rebert, J.A., Reliability & Maintenability of Electronic System, Computer Science
Press. Mary Land, p. 584 (1980).
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7 - Universal test set

§ - Digital Multimeter

9 - Analog Multimeter

10 - Watchmakers' lathe

11 - Watchmakers' milling machine
12 - RCL meter

13 - 40 MHz Oscilloscope

14 - 200 MHz Oscilloscope

15 - 400 MHz Oscilloscope

16 - Programmable synthesizer/function
generator (0.1 MHz - 50 MHz)

17 - Low Ohmmeter

18 - Video pattern generator

19 - Electronic digital thermometer
20 - U.V. Exposure unit

21 - D.C. Power supply

22 - High Voltage probe

23 - Electronic Workbench

24 - Mechanical tool kit

25 - Electronic tool kit

26 - Soldering/desoldering stations
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Oscilloscope

Function generator
Timer / counter

Data recorder
Oscillographic recorder
Electronic thermometer
Electronic balance
Digital multimeter
Personal computer
Speed controller
Telephone set
Frequency counter

Spectrophotometer
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Ultramicrotome
PH meter
Area meter

Atomic absorption

Mechanical vibrator
Mechanical press
Asphalt press

Dial gauge
Mechanical balance
Water flume

Liquid collector

Electric oven
Electric motor
Water bath
Water distiller
Shaker
Enculoutor
Autoclave
Hot plate

Centrifuge

Microscope
Slide projector
Projector

Sine projector

Air-conditioning
CNC milling machine
Stepper motor
Melting apparatus
Air-compressor
Spirometer

Cooling centrifuge
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Principles of University Scientific Equipment Maintenance:
A Case Study of the Instrumentation and Scientific Services
Centre in King Abdulaziz University, Jeddah

FOuADM. GHAZALI AHMADF.RASHED and MUHAMMAD A.H. IKHWAN
Civil Eng. Dept. Production Dept. Industrial Dept.
Faculty of Engineering, King Abdulaziz University,
Jeddah, Saudi Arabia

ABSTRACT. Laboratories are basic elements in the process of university
education in science and engineering disciplines in addition to its role as a
basic tool for research work.

This paper reviews the basic elements of the maintenance process of sci-
entific equipment in these laboratories. These elements are: The faculty
member who supervises the laboratories; the laboratory technician respon-
sible for equipment operation and periodical maintenance; the mainte-
nance technician responsible for faults diagnosis; the qualified skilled tech-
nician responsible for repairing and the experienced technician in measure-
ments and calibration.

The paper also reviews the major causes of equipment breakdown; it
equally shows the automatic computerized fault diagnosis and it also de-
scribes the scientific methods that should be followed in achieving the
maintenance operations.

Finally, this paper shows the case study of the Maintenance Centre in
(K.A.U.), which was established to fulfill the following objectives:

1 - Setting-up a technical scientific system for all maintenance opera-
tions.

2 - Setting-up a library for manual maintenance.

3 - Developing a computerized data bank for maintenance operations.

4 - Setting-up a reliable system for spare parts.

5 - Developing a data bank to cover the laboratories equipment in the
University and their operational status.

6 — Periodical enhancing and upgrading knowledge for laboratory users.

The paper argues that the centre has fully achieved its objective techni-
cally and financially.





