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INTRODUCTION 

The purpose of this rt'port is to assess 'the operation ,,! the repair and maintenance 

Cf!nters at Alexandria, Tanta, Cairo, EI-Minia and AS5Uit Universitie~ which were 

developed during Phase J of the Instrument Technol0:1Y Project. This evaluation is 

ba5ed on information obtained dUI ir.& numerous vi~its to thf'H: universities during 

the cour!.e of Phase I, evaluations of traine-es at NIH, and it final 5i!e visit made in 

May 1982. 

During Phase I of the project, BElS worked with these universities to establish 

rer>air and maintenance centers for scientific eqiupment. This work fell into three 

major areas: 

J. DeveJo;:>ment of physical plant-establishment of the necessary facilities 

for the centers and equiFing them with tools, test equipment, 

replacement parts and technical literature. 

2. Implementation of Ct"nter Management - development of a management 

manual fOl" the op~ration of the centus, training r:>f a center 

management personnel and establishment of a charter fOf the center. 

3. Training of repair personnel. 



Early in Phase I BEIB personnel evaluated the repair requjrement~ of each 

university and purchased the necessary tools, test equipment. replacemt'nt P(lrts 

and technical linrary. This material is presently in place at each univer~ity. BEIB 

also dcve\t:ped an administrative mar,llal for the management of a repair and 

mt1intcn,~nce center I providt'd training in the ma.nagement of ti,e center,'5 and 

worked with center and univenity adrnini~1ratjon in the development and 

jmplemcntiJ.tion of ';j chart .. for the centers. Per1cnnel from CGch of the center!: 

travel('d to [)[IB ar.J wert tr,)ined in the rt:p.-dr iind maintenance of scientific 

equipnlcnt. Of the twelve people trilln~d ilt nEm, only five ,ue presently working 

in th'~ir UlllV(>rslty rcr~IJr and In.lirltcn,mce cent~·r~. The remair,der dther did not 

(Durn to th{,lr ccnter~ or left ·.hGI~17 ;lite r returnmg. 

An ov("r,l!l {' .. ~duJ.tJon of the program IndlCi:\tes tlo,3t the centers are presently well 

equipp('d, have d management plan with varyinr. 1.Upport from the universi~y 

~dmini~trati'jn, and with th~ r.xCtpllon of AHuit Uniycr:.ity do nat have sufficient 

~tilff or meet ev~n the minimum rep,air n~eds of their university. 

{krAuse of the j II'::!' of qui\li1i,.d repair sp.!ciali515 10 !.taH thes.e centers we would 

recommend as a friorHy .. ~l of Phase II the development of a training center in 

J::r,ypt for scientific equipment repair ~rsonnel. This c,.rrter would provid,.. training 

lit a lower co:.t than training in the Unjted States nnd would e1irrlinate the 

temptation to trainees of not returning to Egypt after compkting t~ir training. 

z 



EVALUATION OF INDIVIDUAL CENTERS 

l:1 reviewing the operation of the individual cent~rs and evaluating their potentia! 

for successfully meeting the repair needs of thelr universItjes, the followlng 

fadors \!,'ere considered: 

1. Administrative support: Does the Cent\~r receive the neces(',l1'Y 

administrative support from the Univer!ity to assure its proper 

operation? Examples of admmirtrative ~I.!pport Me evidenced by 

interest in and an understandinr. nf the func:tion of t he c~nter ~y 

uni\'ersj~ y offIcials; approva: of a charter for the center by the 

university; anc the development of an incentive program for Center 

employees. 

2. Faculty support: Is the faculty In favor of the establishment of I 

Repair and Maintt:nanc~ Center and wUl they make use of the Center? 

3. Center staUlng: Does the Center have reaSQnably quallfied repair. 

personnel or is there I reasonable expectation of recruiting such 

personnel? 

If. Technical assistance: The major ~rtlon of personnel IvalJable to staff 

the Centers are junjor engineerl who ",ill requlre tecJvUcal assIstance 1n 

performing more difficult repaln. Does the Center have an 

experienced repair' engineer aVAllable to provIde t~thnJcal assistance to 

Junior p~rsonnel? 
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Alexandria University: The C~r.ter at Alexandria Univer$ity is ~aded by 

Professor Hnmdi. The Center presently has no full time staff. Two people were 

trained at NIH for the Center, one did not return to the University and the other 

returned to the university but was not assigned to the Ceonter. Professor Hamdi is 

presently recruiting staff to work in the Centel 011 a ?:..rt-timr: bao;is. FuJJ-time 

positions will be offered to those employees Wh0 pro'd~ themselves capable of 

5uccc!.sfuiJi repairing scien~lfic equipment. It is estimated th~t t '1e cent~r will 

require the equivdknt of three full time' electronic and two full-time electro-

mechanical journeymen repair speciali~ts. 

Profc'ssor H.:1rnc!J hiJS d~vclopcd 2.nd is implementing a weJJ thought out prograrn tor 
:?;ftl 
~ht development of the ,\JexiJndria H cpair ll:1d Mdint~ ,"'Iii ce Cente-r. ihis Fro0ram 

h,,~ been rlpproved by the university administration. During his stay at NIH, 

Profe!.snr Hama! has demonstrated his capability to quickly and eHicir:ntly repair a 

wide varietr of scientific instrum~nts. This cupobiJity will per,nit him to both 

train new center personnel and provjde techrtiGll aS5ist~ncc to th·~ center staff. 

[kC.i1USC of his position in the facuJt y of [ngif)~crjng and his h;~!ory of prl!'viously 

prov:ding repair assistance to faculty mem~r'j.~ we fed that the c~nter will be 

ilcc<'ptcd and used by the university faculty. V.'e recommend fujI support of the 

Ale.ondria center if) Phase II of the project. 

1 flJTta University: The Center at Tanta UnlY~rsJty Ii presently managed by 

Engin~r Mohamed Abdu and is mee1ir.g about 1.5~ of the repair and malntenanc~ 

cd~ of th~ lniversity. It is es1:,n,ated t:tat the ~nter will need t~ equivalent of 

thrc~ full-time journeymen electronic repair specialists and two full-time 

jour neYrTlcn ~1~rrO-med)anical repair s.peclaJh1. 

J'~i) 
, .... 
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Tanta University (cont): As with Alexandria Univeristy, Tanta University appears 

to have the necessary conditions for the developtricnt of a successful center. 

During his visit to NIH, Dr. Hassan Mustafa, the Vice-President of Tanta, met with 

Mr. \~etz to di~cU55 the operation of the center and expre-ssed hLli desire to assist in 

~he development of the Center. A separate budget ar,d an incentive plan for 

Center employee~ has been establi~hed by the Unjversity. 

During il prevIOus viSit to the Un:vc-rsity, Mr. Metz ml'.'t with the chairmen of a 

n,;rnDcr of departments to discuss the operlltion of the Repair and Maintenance 

C(,:lter and how it could Dest meet the'~ needs. Durinr. thtsc meetings they showed 

Mr. MdZ nu;',erouc; pieces of equipment in need of repair which they would like to 

h?l'tre rCj)i1lTed by the RepJir and Ma;ntcnance Center. 

Engineer MO~IJI11('d Abdu, the Chief Engineer for the Center, demonstrated a 

potential to b":come il well qualified repair ("!)ginecr during his training at NIH. 

Prior to corning to NIH he performed re:pairs in the faculty of Scie-nce and 15 known 

to many faculty members. In addition to Engineer Abdu, the c.enter has a number 

of other tecl--.nicians and engineers who have elementary to intermediate levels of 

"epair skills. 



Tanta University (cont): Based on the universities support of th4e Center, the 

willingness of faculty members to use the Center, Engi:1eer Abdu's technical and 

admir.i~trative skills and the potentidl of the other Center personnel, we 

recommend ccntinued full ~urport of the Tanta Uni'/ersity Center. Du~ to the f~,-"1 

thL:t none oi tht" rJ1(:rnbers 01 the CenttU ~,tJff have ext~n5ive experience in the 

r~p3.ir of ~cient Iflc equiprnrnt, w(' would recommend that the University arrange 

f(ir il COrL.;uJtant to be aV.JilJble to the center on a weekJy b.:1::ih to provide 

il~~ist.:ln(c in cornplex r('r)]ir~. 

Cairo Unlv~r<,Jty: The Repair a"1d Maintenance Center (\t Cairo University is 

Cr1('(jd~C by I'ruressor fl-Sobkl 0; the Faculty of engineering, Electrical Department. 

Thrce enr,!necrs from the Rep'~lr and V,aintenancc Center were trained at NIH, one 

did not return to [bypt and HI{' ottH'r two returnrd to the c.enter bLIt have 

Thf' Rcpilir a.")d Mainten.:-.nce Center pres.ently has no 

e xpcr ie need t": ~ {"ct r onic repair pt'r ~or\1)('lt I)nc experienced ~I e-D r kal engineer 

(pOWf'r) ilnd no mechanical perSl'lnnel. It is. estimated th.:lt the' Repair and 

Mllint CIl.1TlCe Center is capable of meeting little or none of the demand for 

c-Iectronic Of mechanical repair and about )0% of the demand for electrical repair. 

The Repair a.nd Maintenance Center would require the equivalent of aboLIt ~yen 

full tmle }ourneymr.n electronic repair specialists and four fuJI time journeymen 

TTl ,,:chanicaJ repair speclaJists to meet the repalr needs of the uillyersity. 
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Cairo University (cont): The Center has been given II charter and a procedure has 

been established for paying incentive!. to its em~'loyef!3. Center employe~s have 

otten be"n lJnsuccessful when attempting to solidt repair work from faculty 

members. These faculty members appear to prefer to have their rep.a.irs 

contracted (ILIt by the Univtrsity to private sCl'1or ccrnpani\'!s. The CI~n'~er dct") not 

have i!:1yont:' a vail.lblf" to provide t~c"IIlc.1.1 ll!sistance for dIfficult electr(',nic 

repairs on .::, reeu!M bJsis. We leel that part of the problem of attracting ar,d 

keeping qualifIed per<:'Qnnel is the availability of numerous higi,N p,:!ying positions 

in the pri V~1t~ ~,~:<..tor in CaIro. 

Ba!.ed on our revIew of the Repair and ~~ahtenance Center, v..'t': would recommend 

that the Ce!"'lter mit ially recruit and hire a senior repair_.!D.&I!,~j 1 wa e)ectronks 

engineer; and a mechlnicul engineer to b~ at the ITU. As the Center has recei,,'ed 

significant toob, test equipment, replacement parts duri "& Pha~e I, it could 

b'!corne Cixrat iOfnl with a rninImur.1 cost of hlrinc those pers.onnel. U'e believe 

that recruiting the senior repair enginc-er is essential to the operation of the 

Ct'.ntcr and ttl<1t no significant addition.'l1 reso',lrces be allocated to the'Q!nter Wltil 

he is hIred. 

Cairo Uruvf;rsity Repair and Fabricatil - Center: A repa.lr .',d fllbrication te'lter 

mMI<lged tJy Engineer "us~in Eina. is locnted in the Physics Departmertt of the 

Faculty of Science. The Repair and Fa.bdc:.ation Center appelll's to be operating 

very successfully with a very muurnru amount of resources and is 'Nell thought of 

by mernbers of the faculty of Science. 



C(.\iro University Repair and Fabrication Center (cont): Based on this Center's 

suc.:c~s, we would recornmend supporting it immediately during Phase II with test 

equipment, suppIJes, lruming and technical assistance. After a p<:riod of one year 

both centers at CaIro University w{)uld ~ eVdluated clnd a decision be made by thf! 

Academy as to WhICh, if any, of the ,centers should continue to receive support. 

El-~~inia University: The :enter at EI-Minia is d;rected by Dr. Kamal Abdul Hadi, 

Dean of the Facult y of Science. The one enginct"r ,rained at NIH has left the 

center. There were no ot~er engineers other than Rol.;uya at the center, l!"aving 

the center withou~ a ·)t,d!. The C!"nter will requ:re the cquivaltllt of two filII time 

~Jrnt;ymen e!cctronic repaIr ~pCCJ,:d:S~5 <..nd t\~O full tHllC journeyrnen ele~ro-
mechanical repaIr speciall5ts to rnee~ the rr:p,llr nt'tds of the Ur\lversity. 

During previDu~ visits of BEIB ~rsonnel to El-Minia, the University adrninis1raticn 

voiced support for the center. The facult y h.as also indicated a need for the Center 

during these vi'.ilts and hd!> sent equipmt>nt to th~ Center for repair. The Center 

was s1affcd by one engineer who h.a~ tX'~n tr~lin~d at NIH lmd it app<'ars unlikely 

thut the University will be able to recruit experit"nct"d repair p~nonnel. h Lour 

opinion that if a center director with a wckground in equipment rep..lir could be 

recruited, there is a chance of the Center b-ecoming functlonnJ. Allocation of 

additional resourres to this center should be held in abeYdnce until a suitable 

ccr,tcr director and eneineers have been (ecruited. 
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A~suit Universit y: The Center at Assuit Universit.y is headed by Professor Abdul 

Karim of the Electrical Engineering Department. Profes5C:r Korim is wt"1\ .... I!!rs~d in 

all aspects of scientific equipment repair and for many y~ars prior to the 

establishment of the ,:enter, he repaired equipment both at Assuit and EI-Minia 

Uni ver sit ies. 

Professor Karim is presently on a leave of absence and the- Center ~s being 

managed by Mohamed Abd EI-Wahab. The Center has a staff of three technicians 

<lnd one ~n&ineer and i~. m'!ct ing about 60S( of the repair needs 01 the University. 

~'e would recommend lh~lt the Center hire two additional electronic repair 

<;peci..l.b'ts and c~e electro-mechanical repilir specialist" 

The Assuit R.ep~ir and Maintt.!nance Center is by far the most succe~ful of the five 

cent"!rs and will probatlly be able to fully meet the rep.lir ar,d maintenance needs of 

the University '"¥.'ithin a few years. The success of the Center is directly 

attrlbutClblr- to th~ support given to it by the University's 3drninistration and the 

fad that it has, .t~ director nnd assistant director II highly qualified electronics 

rel,air t"ngineer . !Id a highly qualified mechanical technician who can provide 

technical suppn:-t and training to the Cent.:r !Staff. We would recommend 

continuing full support for this Center and using it as a model for the other centers 

to emulate. 



APPENDIX 

TITLE APPENDIX 

Evaluation of Repair and Maintenance Centers based on Site Visit 

List of Trainees II 

Cort of Training m 

Training of Egyptian Engineers IV 

Equipment and Supplies for the UniversItIes y 
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Eva]uatjo~ of the repair and rmintenance centers of Cajro, Tanta,· 

Alexandria, Auiut and EJ-Minia U1iversitJes as of ~'ey 1982. 

This evalu,-,tlOn is the result of on-~jte "isits to the facilities 

listed. l')e ~rrounts of repairs prr rTO'Ith given in the text are based on 

verbal estinl1tes 5upplied by tht, dir{"ctor:. and chief engjn~ers of the 

Repair c:1d f-UJnteil,1nce u-nte-n. In no C('.SC' v,,'!?re docun:nu produced to 

substant iate the clairrr; Tmde, except for the ABuit Centu. In a rrore 

esta~1 i sh~ center, this \I.'ould l'!:.~ to que-st ions rrr.c:rding the 

relja~iljt)' of the data. Hor.veve." in a relativt'Jy nN' center, there i~ a 

na~u!"aJ reluctance to take the at'ditional tirrr requ~red for burdenso-re 

paper \I.'Ork. Therefore, it is not surprising that the paperwork n0ml111y 

associated ""jth a repair and rrair.tenance center has been deferred 10r a 

future stage of devel0PTent. 

It was not possible to inventory all of the equlP'T'!nt at each. Ilte 

because sare of the laboratodes had been closed dOMl. To get an ldea 

of the t)-pes of equip-renodels recorded. Vtt\lle it "toOuid be deslrable to 

have a ca;plete inventory of equiPTent for pur~ses of estirratlng repair 

n~ds, such a list might zenerate misleading conclusIons. At lever.' 

universities the utilization of equlpTent ~s found to be varIable, with 

rruc gathering dust on sheJves and other laboratorIes actlvel)' using all 

the equj~nt they OMl~d. Thls uneven utillution would "eke My 

funding estUnates based on inventory value inaccurate. A better ~thod 

mlght be to requi re that I repair order be dr8'Ml up for each pIece of 

equip-rent delivered for repair. The mn'ber of repair ordo.ers per year 

and the growth rat~ could be- UJ~ to pre-dict future ~I. Of Ct'urlt 

this VoQuld rrRndat~ that rrore reloources be drvoted to paperwork. 
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~JRO LNIVERSITY 

The Cairo Uliversity Repair and f.tllntenance Center (RMvt Center) is 

repai ring equip1'ent at the rate of 20/rTDnth. The R/JM Center also 

provides repair service for the Faculty of Medicine for Mbnsoura, 

Zagazig, Tanta and Ejns~ Lhiversities. The director of the center is 

~. EI Sobki, who ~as a background in electrical power engineering. The 

staff is caTposed of the following engineers: 

1. MOhammed HaT2a, ~lectrical engineer (power), chief engineer 

2. Uafaa Abbasi, El~ctronic Engineer for electronic repairs 

3. Ibrahim Iskaros, Electrical Engineer (power) for electrical 

repairs 

~. IbtesamMbhaTed, Electronic Engineer for electronic repairs 

Two pieces of equipment ~re observed to be idle because of the lack of 

troubleshooting expertise by staff and rranagerrent. They \\.'ere a solid 

state oscilloscope and a vacuun tube audio amplifier. The R&~ center is 

in dIre need of an experienced electronics troubleshooter. Interviews 

wIth staff rrembers confinTed the fact that this deficiency is a serious 

dr~~ck because most equipment contains elec1ronic circuitry. 



A Repair and Fabrication Center (R&F center) is located in the Physics 

Department, of the Faculty of Science. This center, completely 

independent of the RdM Center, has been repai ring and fabricat ing 

instruments for several years. It is headed by HUssein Eis~a wh~ is an 

experienced designer and is 'Well versed in electronic repair. He and 

his staff of 3 engineers VJl!re able to di splay mrrerous eXCl'T'ples of 

equipment they had fabricated. Interview3 with proiessors in the Faculty 

of Science, attest to the high regard for \lA'aich his ~rk is held. It 

would appear that Hru~sein Eissa, with a Masters Degree in EE would be a 

good choice to head the RfAM Center In addit ion to the PM Center he 

presently supervises. 

Add it io:".!l component s needed by the R.5M Center are: 

ca:-parator s (Ie) 

photocells 

electrodes for Pi neters 

contact thenncmeters 

transfonmers (various types) 

transistors (6F2~8 & BD2S9). 

An incent i ve progran is in effect for the IWd Center In the lI'fI)unt of 

S~ to 6m6 of the repair labor charges being returned to the engineers. 

This has helped recruiting and staff retention. 



The following is a s~'le of the equipment found at cairo "Uhiverslty: 

audio-a-rpl iJier 

electronic balance 

3bn SLR cerre r a 

color irreter 

liquid scintillation counter 

radiation counter 

incubator 

L~ER 

mess spectraTeter 

mi crotaTe 

oscilloscope 

o\'er. 

P"' I'T'et e r 

power supply 

pulse generator 

spectrophotometer 

st lrrulator 

temperature controller 

vacuun system 

vtater bath 



TA,,.A lNlVER.SITY 

The R It. M Center at Tanta lhiverslty had only be~n operat ing for a 

period of three ~eks when this evaluation was perfonned. A total of 8 

repairs had been perfonmed and several rrerroranda listing equi~nt 

needing repairs had been received. The director of the Center is Dr. 

Tayser El Shcmt, a cheni st with the Faculty of Science. The st~ff of 

the Center is composed of the foll~ing enginers and technicians: 

1. Mohanmed Abdu, an electrical engineer, is the chief engineer. 

2. Helen Rezk, a cheltist, does electronic repairs. 

3. Sosan EJ Shafei, a biaredical engineer, does electronic and 

bi O'T'edi cal repairs but has no experience. 

4. Layla Fared Shenashen, an electronic engineer, does el~ctronlc 

repairs but has no experience. 

S. Hasar. EI ~~dany, a technician, does general repairs. 

6. Azhar EI Zeft~, a technician, does general repairs. 

7. AhTed Badawy, a technician, does general repairs. 

8. Abd EI Lateef, a technician, does general repairs. 

The R It. M Center Is located in a bullding used lor central research 

laboratories with a CanTOn budget for both. Dr. MJstafa, a Vice 

President of the Uhiversity, initiated a ~randun during the 

evaluation to separa~e the t'M:> budgets. N part of this actIon, an 

jncentive progran Is planned which ~ld return SO to 6~ of the repair 



labor charges to the engineers. ~ver Tanta Ullversity has flOt' 

finished the approval process for Incentives as have the other 

universl ties. Tanta tnt verslty also provides repai r ser-v ices for the 

research center at Alexandria university. Mbhammed Abdu spends one day 

per ~k every two weeks and Helen Rezk spends one day in AJexandria for 

this purpose. 

Interviews with faculty ~rs of the Faculty of Science revealed that 

sare of the professors were fani llar with the R & M Center and others 

were not. Intervie\\'S wi th the staff revealed opt imi sm and enthus iasm 

for the center with the acquisition of the new facilities and equiPTent. 

A need was expressed for 2 portabJe oscilloscopes with basic functions 

only, and 2 portabJe rnJJt irreters suitable tor use in the field. 

Addit ionally 2 portable tool kits are needed to supply the expanded 

staff • 

The following 15 a sampJe of the equipment found at Tanta Uhiverslty: 

spect rophota'T'eter, Varl an 

oscilloscope, Polish 

oscilloscope, Gould 

oscilloscope, Heathkit 

funct ion generator, Heathkit 

po;.-er supply, East Geman 
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UV,spectrophotameter, Shirradza 

spectrophotOTeter, Pye Uhj~ (3) 

colorllreter, Zeiss 

spectrophotOTeter, ataTUc absorption, ShbTadza 

centrifuge, Heraeus Christ 

ga s chr am. t ogr aph, Mi cr 0 Cab 

cooling centrifuge, SigTB 

c~ntrifuge, Pegasus 

electronic balance, Polish 

PH rreter, Chinese 

rTeSS spectrOT'eter, Varian 

fluor~ter, COrning 

mi croc01"'put er, Carrrodore 

nuclear rregnetic resonance apparatus, Varian 

pH rTJ:!t er, Rlld i aret er 

voltage regulator, AnUr 

flaTe phot~ter, COrning 

spectrophotcrreter, atcrnic absorption, DJpont 

4x5 caTera, Zeiss 

glucose analyzer, Beckrran 

photocopier, xerox 

vaCULIn chLJTber, Deton 

oscilloscope, Telequipment 

pulse generator, Continental Specialties (2) 

~ep generator, B &K 



voltmeter, Marconi 

rrultirreter, Metrix (3) 
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tape recorder, ~lett Packard 

rrultirreter, Kyorissu 

oscilloscope, Tektronix 

x-y recorder, Frenck 

power supply, French 

voltage canpens~tor, Phonovox 

power supply, Polish 

vacuun pump, Edwards (6) 

null detector, Tunsley 

prog~amrrBble teTperature regulator, French 

recorder, HOuston Instruments 

voltage stablilzer, Poland 

current stabilizer, British 

oscilloscope, Hungarian 

Q rreter, Mirconi 

oscilloscope, Phillips 

VT'rM, Heath 

VI\M, East Gerrran 

e-Iectronic tnerm:rreter, Polish 

pyrOTeter, Polish 

oscilloscope, Scopex 

oscillosco~, Hungarian 



~\['RIA tNIVERSIlY 

The R & M Center is presently in the ~hrrentat ion stages. A 

rremrandlm has been routed to aJJ deans announcing the mission and 

avaiJabiJity of the faciJity. ~e concept and budget have been approved 

by the li1iversity actninistration. Dr. HiI"fIH, the director of the 

Center, pJans to start by utilizing part-tirre engineers and technicians 

until the center is self-sufficient. It will be housed in the 

rrechanical engineer ing bui lding and has enough space for rrore than II 

benches. The work force \\'i J I be recrlJited fran technicians al ready 

working for the FacuJty of Engineering and fran graduate students. Since 

those already v.'Orking for the li1iversity nOnTBJ1y finish v..'Ork in the 

ea.-1y afternoon, it is felt that part tirre workers could easi ly be 

recruited fran the regular work force. This v.'OuJd give rmnagel"ent an 

ot'Pol'tunity to evaluate the staff before offering thran fIJI I tlrre 

errt>lo)fient. Since Egyptian 'WOrkers are rareJy fired, e"fefl if they 

posess Jess than des i rabJe carpetency, Dr. Hardi feels thi s caut lous 

approach will assure a good pennanent staff. 

A saTple of the equipTent found at Alexandria Is as foll~: 

oscilloscope, Metrix 

oscilloscope, Telequjpment 

pulse generator, Contirental' Speclalltlel 

~p generator, B&K 

voJtmeter, Mhrconi 

sound level neter, ~ 

rruJtir"rrter, ~trix 
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rrult irreter t Pol ish 

oscilloscope, Tektronix 

osci 11 oscope, Hungar ian 

oscilloscope, East GenTBn 

QrrEter, NBrconi 

O\M, Phi II ips 

x-y recorder, French 

power supply, French 

thennaTeter cal!~rator, Aols 

voltage compensator, Phonovox 

pcwer supply, ZRK 

vacuun PUTp, Edwards (4) 

null detector, English 

t~rature regulator, French 

voltage stabilizer, Poland 

I}.M, Eng I ish 

null bridge, English 

VoltTeter, Heath 

function generator, Heath 

VT'\M, Ge rTTBn 

pcwer supply, Heath 

themocoupl e therrTO'T'eter, Poland 

pyrometer, Polish 



~M, Heath 

counter/tUner, English 

power supply, Heath 

recorder, Heath 

aucio generator, Heath 

fre~~ency counter, Heath 

oscilloscope, Tektronix 

E\ti counter I Or ion 

-z/-
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hSS I ur LNI VCRS! 1Y 

The R & M Center at Asslut tnlverslty Is the ITI)st irrpressive of" the S 

centers evaluated. This is borne out by the nlJTbers of repairs 

per fOrTT'ed , .50 to 70 per rronth. This is further evidenced by the work 

exper ience of the staU I and the access the chief technician, M:>~d 

Abd Elwahab, has to the president of the lhiversity. The Center is 

quite simHar to its counterpart in the U. S. in that both the first 

line supervi sor and the staff are technicians rather than engineers. 

This has apparen~ly occured because the technicians at Assiut are far 

rrore capable than those found at the other universities. The chief 

technician also serves as the director of the center. 

The following 15 a list of the staff: 

1. MbhaTed Abd El~ahab, chief technician and director. does fine 

rrechanical and el~ctronic repairs. 

2. RaTadan Abd Elnllbood, a technician, does electronic repairs. 

3. AhTed Ezat t an engineer, does electrical repairs. 

II. Shereef .AJTred H~, a technician does fine rrechanical 

repairs. 

S. C'aTa1 Essa, a secretary. 1 ssues stock and equlprent. 

Professors in the Faculty of Medicine intilcated they were aware of the 

capabilities of the R & M Center and rrany of them had rmde extensive use 

of it. TIle staff nmbers seaTed to be quite sat isfied with their 

\\Orking condit ions and ~re observed to be bus)' repairing equil1"fl:nt at 

the tUne of the visit. This represented a contrast to rrany of the other 



centers. The Incent i ve l\lrogrn (6~ of the labor charges for the 

repairs) sesTed to be working well. There is a need for 3 additional 

tool kits and 3 portable osci lloscopes with basic funct ions. The 

I ibrary is in need of up-to-date cross references for semiconductors. 

There is a need for 3 portable digital rrultirreters. 

needed are microscope lubricant and lens polish. 

Special suppl ies 

The following is an exampJe of the equiPTent found at ~sult: 

scaning electron nUcroscope, Juiel 

scintillation counter, NUclear Chicago 

blood gas analyzer, Searle 

Pi rreter, ~'i ld Heerbrugg 

~ater bath, CFL (2) 

microtare, Reichert-lung 

conditioning oven, Heraeus 

microscope, wi Id Heerbrugg 

pi rreter, Prolabo 

pi rret er, Or ion 

mi croscope, Meopta 

centrifuge, Janelskl 

microtare, Leitz 

incubator, Genran (00 2) 

vacuun oven, Heraeus 

freeze dryer, English 

conditioning oven, Heraeul 

incubator, Germm 

IJ I _i-v, 



centrifuge M5E (2) 

balance, Sartorius (3) 

digital ion analyzer, ~ion 

spectrophotaTeter, Jasco 

colorirreter, English 

stirrulator, Nihon Kohnder 

fl urO'T'eter, Genran 

scintillation counter, HP 

portable computer, HP 

electronic balance, English 

oscilloscope, M:ircorli 

vibration rreter, BM( 

oscillos~ope, Trio (3) 

function generator, Heathkit 

vacuun 'ube voltrTleter, Advance 

frequency rreter, Muconi 

oscilloscope, Russian. 

power supply, Trio (2) 

power ~upply, Trio (2) 

oscilloscope, Advance 

R C oscillator, Marconi 

oscilloscope, Tektronlc 

, \' 
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oscilloscope, low frequency, HUngarian 

funct ,ion generator, 8M< 

p~~r supply, Trio (2) 

oscilloscope, Trio 

frequency counter B&K 

volUTeter, lhivolt 

',A,'ater bath, Gernan 

electronic balance, Satorlus 



EI-MINIA LNlVER.SI1Y 

The R & ~~ center at EI-Minia Uhiversity is presently repairing equipment 

at the ra1e of II per rronth. The director of the Center is Dr. KaTaI 

Abdul Hadi, Dean of the Faculty of Science. The rrost serious problem is 

the irrl>end i ng los s of t he on I y st a U rrerber t his sl.l11Ter. 

The only stllff rreTber of the I.:enter is: 

Rokaya Zakaria Hassan, does electronic repairs, leaving the summer 

of 1982. 

The Center at El-Minia has had serious grcming pains. Rokaya Ha:;slln, 

trained at NtH couJd not devote all her t irre to repair and rraintenance 

due to t irre spent performing her fonrer job with the Engineer ing 

Departrrent. Efforts to recruit engineers to replace those leaving have 

not b-en fruit ful. It does nUl appet.r favorable that ~l-l...unia wi 11 be 

able to overCaTe the recrui~nt obstacle to develop a viable progr~ 

A saTple of the equi~nt found at EI-Minia is as follows: 

11arre ionization amplifier, English 

gas cl raTntograph, Pye Uhican 

recorder, IN 

bridge, General Radio 

vacuUll p~, EcWards 

themnl analyzer, Japanese 

Pi rreter, Ca"rbddge 



electronic balance, Polish 

voltage 5tabilizer, Zenith 

laborl\tory shaker, English 

centrifuge, Heraeus Christ 

pH rreter, Sargent Welch 

laboratory dryer, Chriss 

electronic balance, Satorious 

incubator, Lotis 

thenTBI oven, Heraeus 

\l.ater bath, a=L 

electronic balance. Sartoriou5 

mi erot C1"r., Br j ght 

L~ spectrophotOTeter, English 

conditioning oven, ~raeus 

incubator, rkraeus 

IR spectrophotCTeter, Japanese 

UW spectrophotOTeter, Japanese 

incubator, HCraeus 



Directorate questions regarding the R &Mcenters 

The rrein thrust of this assigrTT'ent was to An$\W!" several questions for 

each center. Thi s report wi 11 u!te a fOnTBt ,....tIich first states the 

quest ions and gives a reply for each center for ~ich the question is 

appl icable. 

1. Ho.v rruch equip-rent is being repaired? Are other Ullverslty 

facilities us~d to repaIr equiPTent? 

cairo Uhiversity-20 per month 

Tanta Ulivcrsity-8 retx"lir~ total as of ~"ay, 1982 

Alexandria Univer~ity-none 

A5~iut Uhiversity-50 to 70 per month 

El~~inia Uhiversity-4 per month 

Ca i ro Ul i ver s it y is t he on 1 y repa I rand rra 1 nt f!nance cent er 

which has a signif icent mrrbet of repairs perfonred in other 

university facilities. 

At Cai ra Ull vers lty, a repai r and fabricat ion faci lity is 

rraintained in the Physics Departrrent of the Faculty of 

Science. It is cCJ1l>Jetely independent of the IW.i O~nter. The 

staff is cmpo5td of 3 engilY:ers "A)() design and construct 

equ i Jnrnt and do a. nn t 1 l.ITDUnt of repa 1 r. The scope of wotk 

perfomed is I imited to the eqoip-rrnt ~ by the Faculty of 

Science. 



Norle of the universit ies provided n~r leal figures for 

repairs perfo~d outside their universities, except ,'usuit. 

In the rrejority of cases, equipl"lent is not relJaired If It 

cannot be repaired locally. 

2. ~v well are these sources presently ~eting the needs of the 

lhiversity? 

Intervie'W's with Faculty of Science per~l)nnel in Cairo 

lhiversity, indicated rrost 01 the needs of the university ~re 

being rret by either the F(l,M Center or tile RAF ('...enter in the 

Physics Departrrent. D.Jtside sources (rmnufactllrers rrostly) 

were used for serre elect.ronic f.'qui{11"ent. At AssilJt U1iversity 

rrost ~f the needs of th~ ltdvcrsity \.\/ere t.elnr. [fl.!t hC1.vever, a 

substantial aTOunt of equipl"Cnt was on a list for repair. At 

Tanta and El-Minia t.hiversities the progrzrro were not at the 

level (Ii !~~~y rreeting the needs of the staffs. Alexandria 

Uhiversity had not yet gotten started. 

3. Hew f71Jch equ I pT2nt is idle because there Is no source of 

repair or for any other reason? 

At Cai ro '\.lniversity, an osciljoscope tnd an audio .",1 If ler 

could not be reva1 r~ ber.alJS'! cf the lack of an exper ienc~-d 

trouble-shooter (ele~ro~!~:~. 



All other repai r cen'cers stated they had no equIpl1mt for 

v.hich they could not find a source of repair. Since it was' 

not pract ical to turn all the equipnent on for a test I this 

could not be v~rified. 

4. Are the OM)ers of the equi(l"rent satisfied with the repair 

services they are receiving fran these services? If not, what 

irrproverrents w::>uld they like to see? 

None of the (M'ners of the equi~nt at the centers expressed 

dissatisfaction with the repclir services, h~ver there is 

obvious rocrn for irrpro\'erent at C'liro Uliversity (electronic 

troubleshoot.lng~ anrJ ::1 \\.1nla (personnel). 

s. Ii:M: does the university recruit stafn Hew sucessful have 

they ~en in the past? Are there plans to irrl'rove recruitrrent 

procedmes? Is there present Iy iln operat ing incent ive 

progrilTl? If not what plans are there for establ ishing an 

Incentive progran? Status of present and future in-house 

traIning pr0f.r~ for center OTpI~yees? 

Staffing for al I the Lhiversity Cente:"s Is done on a loa. 

basis using the incentive progrzm. The incentiv~ progran 

COf.sIsts of returning 50 to 6096 of the labor co~ts of a 

repair job to the engineer vA)() perform; t~ work. The 
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incent Ive progrcrn has been approved by rranagerrent of all the 

unIversities except Tanta. At Tanta the approval process has 

not been cOTpleted but approval seem5 favorable. NOne ot the 

university Centers has a fOmBI training prognrn and all 

anticipate using the training center being set up in cairo. 

6. MBnagerrent 01 the center--Does the center have a rrnnag~r? '~at 

is his technical background? If the center does not have a 

rranager Vw'hat plans are there for hi j ing one? I),)e~ the center 

have a ITBnag~nt plan? How does it operate? U~at plans are 

there for any changes in the operation of the center? 

o,e center has an unusual rranagerrent plan, Alexandr Ia 

university. Dr. Hrrdi has decided to start the Center with 

part tim! and student workers. This way he prc'poses to 

evaluate their perfonrnnce before hiring ttwrn full tirre. He 

believes this will v.urk because of the tradition in Egypt of 

personnel working both a full tim: and a part tif"f"e job due to 

the high cost of 1 iving. None of the centers has II fOfT1"Bl 

rranagOTent plan, as evidenced by the Jack 01 p.:1perwork to 

doclITrnt repa irs. TI)(; estc1bl istnrnt of a ffimagt'l'T'ent plan 

containing nI.rreril..al goals should be a high priority for the 

future at each center. EI-M.inia is in ~erious need of a 

viahle recrui1.:m':nt pllln to fill its engineering po~itions. rob 

10mBl progran has been developed to accarpllsh this goal. 

I J I 
. I 
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The managers of each center are as foll~~: 

Cairo Lhiversity-Dr. EJ. Sobki, electrical (power) 

engineer 

Tanta Uhiv~r5ity-Dr.Tayser El Sh~, cherrtist 

Alexandria Uhiversity-Er.. Hamdi,engineer (control) 

~suit Uhiversity~h~d Abd Elwahab, technician (fine 

rrech and electronics,) 

EI~inia-~. KaTe I Abdel-Hadi, physicist 

7. Support to staff ~rs--Is technical assistance avaiJable to 

repair engineers? 

assistance if it 

Are there plans for providin~ technical 

is nCJt a va i lab 1 e? Is ther~ an operating 

systen for obtaining replacO'1-rnt pJrts? If so, ho,l.l does it 

work and J"!o.v effect ive is it? Are there plans for rrodifying 

the procureTent systan? 

A" Ca:r," Uliversity electronic trouble-shoot ing assistance is 

not available, and at El-Minla neither assistance nor working 

engineers are lIvailflbk. None of the centers have n fOrTT'BJ 

s),sten for obttdnin,g replac~nt parH, th~y either get then 

through rmnuiactllren or frUTl NIH on an a~ needed ba~i5.. The 

ground ~rk needs to L~ laid for a proCI',Olcnt system but on1y 

after ~ufficient nlJ1ber of re-p.lin are pcrfornrd per 'TDnth to 

support such an ~ffort. TJnta lhiversity find Assuit 

Lhiversity both h"we sufficirnt technical AHistance. TIle 

d i r('ct or of the 1\1 ex.1.ndr i., Ud vru it Y \1 nt er a Iso ha~ the 

t~chnjca.l c(JJv·rtrrK .. e f}("CI"'SSary, hC)l.l,~ver thrrc is surr question 

of his d.1ily nV1'5illlbility !J,inc~ he Also h.as teaching and 

adninistrllt iv(' resr<'nslbillt if!s. 



LIST OF TRAINEES 
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ACADEMY TRAlNEES 

Name Unjversjty Training Period 

ABBASS;, Wafaa A. Cairo 3/1/80 - 8/1/80 

AHMED, Samir Amvar Assuit 3/1/80 - 8/1/80 

AHMED, Mohamed f\bd EI \\'ahab Assult 3/1/80 - 4/)/80 

BANAWAN, Ahmed Samir Alexandria 3/1/80 - 8/1/80 

FAU'ZI, Madiha Assuit 6/!7/81 - 11/17/81 

HAMDI, Dr. Aly R. Alexandria 8/17/81 - 9/30/81 

HASSAN, Rokaya Zakaria El-Minia 5/1/79 - 10/1/79 

LA TlF, Ahmed r\abil Abdel Latif Cairo 5/1 /7 - J 0/1 /79 

~iAH\iO'~'D, Mohomed Abdou Tanta 7/7/81 - 12/7/81 

MAH\iOUD, Yoursri Amin Alexandria 2/16/81 - 7/16/81 

M A.KKY, Mohamed Youseff Assuit '/1/79 - 10/1/79 

MOHAMED, E. Khalid Cairo ')./1/80 - 8/1/80 

RISK, Helen Farid Tanta '/1/79 - 12/1/79 

-~-



COST OF TRAINING FOR ACADEMY TRAINEES 

$ LE 

Contracted Training 14,000 

BEIB SaJary "',000 

BEIB Travel 

Per Diem lO,OOO 

bternationaJ Travel, baggage 1#,000 20,000 

Trai~ees Travel 

Per Diem 1#0,000 

Internat ionaJ Travel, baggage 10,000 

--
TOTAL 63,()00 10,000 



Chapter 1Il 

Traini!"lg of l':'Iivers:t\' Personnel in the Repair and Maintenance of Scientific Eguipmertt 

From the ~tbinn~ng of the ?rcject "'e realized that the training of repair personnel 

WClu]d be the most important aspect of the project. With this in mind we placed 

considera~Je effort both into the selection and training of repair personnel. 

Select iO:1 01 Eq::r,eers fo:, Trai!"ling 

!\~c~ of the perso:l:leJ ?rc?o$ed for training in the United States did not ha~e 

~I e\ iCL:s re;:,:::· aild m2:r)~ (':lance e).;,er;ence or sig"'lificant laboratory experience 

CJ'"jng their u-.:\e~5j:1 trcir"Jjng \I. hich \I.e cOuld use to evaluate their potential to 

effecti .. ely leo~n to repair scic;')tific i~strurne:l1a1jor.. Be'.:ause of the high cost 

b:Jth in project funds and perso:lnel time in providing training in the United States, 

it was decided to extensively e ... ·aJuate potential trainees in CairlJ. 

Potential trainees were given a three to four week course in AppHed Electronics. 

The course consisted of a one hour lecture fol1ow~d by 11 thr~e hour laboratory 

session. During this laboratory session students would design, build and evaluate 

basic circuits typically found in scientific instrumention. These laboratory sessions 

permitted the instrX'tors to eva:ua'e the s1udent's manuaJ and analytical skills 

which they would a]$.O u!.e in troubJe~hooting scientific equipment. In addition to 

providing II mechani~m for evaluating the potentjlll trainees, this course 

famiJiarjzed them with typical circlJits found in scientific ;nstrumtntation. We 

have found thi$ type of evaluation to be very effective and plan to continue usin& 

it. 

j/-l " 



Trainil"lg of E~gineoers at NIH 

T!1e tra;:"Iing p~cgram at NIH beogi'.n with a r~vlew of the use 01 test equ;pment and 

a short period of trai:"ling in the use of hand tools. This. training \I. as usuaJly 

comple1 ec \\ it hin o:"le week. FolJo~jng ttll!. training the major it y of the st udents 

par:.icipated in a llJ session course in tro~bJeshootjng, calibra~ion, malnter,ance, 

repair, anc sc~et)' of scientific inst,umen~atjon. 

The CC"rse ~gci: \l,jth JeC1uies on the general theory, or:e:1tatlon, an~ ifT':?orta~ce 

o~ ins~: ...:rr't-:: c t ;on cali~, at ion, sen icing, dea "'); ng. pre\'e:-:~ at h e rr.aint e~,a"'lce, and 

re;:>air. This ',I. as fc!lC'v.ec b) le:tures in the fo11:>\I.':ng areas: 

I. The safe, proper, and effective use of hand tools and test ~~IJ!;:>ment. 

2. I~nti1ication, anaJysis of operation, and troubleshooting of typical 

a.'1aJog and di£ital ekctronic ,=ircuits. 

3. ~scrjptjons of techniques for identifying, treating, lind discovering 

t)"pical1aults in scientific instrumentation. 

The main thrust of the course involved the concepts of logical troubleshooting, 

organiution, and use of operation and service manuals, documents, operation, 

J.2.{) 
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Training of Engineers a1 ~JH (cont) 

... ir.stalJa1ion, as!-embJy, modificatiC1n, calibration, troubleshooting, maintenance 

and re-pair of scientific instrument ation. 

Folio\!. ing this ir.troduC1ory training the students began their on-the-job training in 

our re;.air facilit y. Each st udent ""as ghen a ""ork bench and complete set of tools 

and elec."t·o:"lic test equipment. The remainder of his or her traininb was p:-o .... ided 

2n un j"',di, ;c ... a! ~~sis ge2red to t he s~ ude:lts 5l~ills and rete of progress. The gc..al 

of the tr.-::i';i1g \I. as \0 train the stuce:lu, to repair a variety of t~,e basic scie:1tific 

instruments !..IJC~ as PH meters, po ... er su;.;lies, s?e~rCl;::.hoto"Tle~ers, Cl"'ld fradion 

collectors. The traIning format ",'as as follows: 

1. Introduction to the instrument - the student would read the service 

manual followed by a discussion of the instrument with a senior repair 

specialist. These discussions included theory of operation, typical 

faults associated with the instrument, and techniques for 

troubleshooting and repairing the innrument. 

2. Controlled repairs Ol~ the instruments - The student would perform 

repairs on inrtruments modified to simulate actual faulu. He ..,ouJd 

attempt to fjnd the c.aU$e of failure and "repair" the instrument. 
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Training of Engineers at NIH (cont.) 

3. Re;:air - the 51 udent would repair instruments sent to our facility for 

repair. Wh~n pcssible he would also either independent I) or in the 

company of or.e of our re?air s?l"ciali51 s respond to re~uests for repair 

from various laboratories at NIH. He would th~n eiH'er mav.e the repair 

in the field or if n,eeded return the instrument tC' our facilit) for repair. 

The major portion of the training at !'IH W25 as a member of a large re;>air and 

rr,c.!ntenace ~oci:ity. The stuce;)!s \I,'c:-rkec' al:-ng side our e'Tlt'lc),fes ,... ho \Irere 

funC'tioniilg \I. itt-. a minimum amount of supe:- .. is;on. 

During the coune of the project, we !>end a few trainees to manufacturer's trai,njng 

courses but found that the training provided was usui\lly not effective. In gen«!:raJ 

most of t:,esc courses assume that the student h familiar with and has worked on 

the instrumentation in question. the courSe5 move at too rapid u pace {or our 

students and generally lhey would not be able to follow the course after the first 

day. 




