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The MART (Management of Agricultural Research and Technology) Project 
is funded by the United states Agency for International Development 
(USAID). The MART Project's chief link to the Government of Pakistan is 
through the Pakistan Agricultural Research Council (PARC). A MART 
Project Coordination Committee composed of federal, provincial, and 
university representatives coordinates and guides project activities. Its 
purpose is to assist the Pakistani ag~icultural research system to strengthen 
its research management capabilities, and to improve communications, 
training, farming systems research, arid zone research, and research in the 
rural social sciences. Winrock International, through a contract with USAID, 
has responsibilities to assist with the first four of these tasks. Two 
international agricultural research centers, the international maize and wheat 
improvement center (CIkIRIYT) and the International Center forAgricultura1 
Research in Dry Areas (ICARDA), are responsible for the other two tasks. 
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is to help reduce poverty and hunger in the world through sustainable 
agricultural and rural development. Winrock International assists people of 
developing areas - in Asin, Africa and the Middle East, Latin America and 
the Caribbean, and the United States - to strengthen their agricultural 
institutions, develop their human resources, design sustainable agricultural 
systems and strategies, and improve policies for agricultural and rural 
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International provides services independently as well as in partnership with 
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SUMMARY AND RECOMMENDATIONS: 

1. The most urgent need in the Agricultural Research Community in 
Pakistan for its ability to utilize modern analytical instru- 
mentation is knowledge concerning the theory and operation of 
the instrumentation which is available in their laboratories. 
An assessment of the situation reveals that the scientific: 
personnel have not kept abreast of the rapidly changing field 
of analytical instrumentation. This discipline has grown from 
the simple electrical systems of a few years ago to the 
complex, sophisticated microprocessor-computer systems of 
today. Donors and Procurement Officers mean well in attempt- 
ing to provide the latest "State of the Art" technology to 
agricultural researchers, but in most instances the situation 
can be likened to placing a high powered Ferrari where a VW 
ttBeetlell will do an adequate job. This practice has left the 
scientist at the mercy of the scientific equipment suppliers, 
who promise all types of service and training, but are unable 
to deliver these in Pakistan. This results in equipment being 
left idle for five and six years. 

It is imperative that the Agricultural Universities in 
Pakistan embark upon a program to offer formal training in 
~nalytical Instrumentation for the laboratory sciences both on 
the undergraduate and graduate level. The present graduates 
have little concept of the operation of electronic instrumen- 
tation. Short courses and seminar-type training courses are 
stopgap measures and will not solve the problem over a longer 
period of time. In the developed countries the purchase or 
prepurchase of an instrument will be accompanied by a training 
course by the instrument manufacturer. This is usually held 
at their headquarters and all facets of the operations and 
applications of the instrument will be covered. This does not 
happen in the developing countries, since the scientific 
equipment suppliers do not have the facilities or the knowl-- 
edge to offer such training. Therefore, the user scientist is 
strictly on his own to learn the application and operation 
techniques. This was reflected in the needs of the laboratory 
personnel, which required help not only in operational skills, 
but also in application of the various analytical procedures. 

2. The Faculty required to implement the recommendation proposed 
in 1. could be selected from the Agricultural Universities in 
Pakistan. These Professors would be "Hand-Picked" with great 
emphasis placed upon their interest and aptitude in analytical 
instrumentation. A solid background in the basic sciences 01: 
mathematics, chemistry, and physics is an absolute pre-- 
requisite. A consultant could not be employed to instruct 
these individuals in Pakistan, since it would require EL 

teaching laboratory equipped with all the various instruments 
required. Further, this course would last between sixteen and 
twenty-four weeks, which would be expensive and it may be 



difficult to obtain a consultant for this long period. A 
better approach would be to send the candidates to the United 
States for a formal course in Instrumentation at an American 
university. These institutions are equipped and capable of 
performing this task. There are several universities that are 
more than capable of performing this type of teaching. They 
are: 

Chemistry Department; Louisiana State University, 
Baton Rouge, LA. 

Dept. of Food Sci.; Univ. of Massachusetts, 
Arnherst, MA 

Depts. of Food Sci. and/or Agronomy; Cornell University 
Ithaca, NY 

Dept. of Horticultural Sci.; Univ. of Arkansas, 
Fayetteville, AK 

Dept. of Nutrition and Food Sci.; Univ. of Florida, 
Gainesville, FL. 

3. Training should be an integral part of each individual 
laboratory's activities. This can be done by setting aside a 
period of time each week for seminars for the laboratory 
personnel. Seminars could be organized by the laboratory 
director or supervisor. The speakers for these training 
sessions or seminars would be members of the laboratory who 
had attended a training session or a scientific meeting; 
he/she would report to the other members of the laboratory on 
the contents and highlights of the event. New procedures 
could be discussed, topics of interest could be assigned, or 
their present work could be explained to their fellow labora- 
tory workers. Visiting scientists could give talks in their 
specialties. Any opportunity to advance the knowledge of the 
laboratiry workers should be exploited. This would impart a 
feeling af importance to the members of the laboratory and 
give them more pride in their work. It would also serve the 
purpose of an "in House1' training program to al1.o~ all the 
members of the laboratory to better their scientific prowess. 
.3e:t2r trained personnel will show a more reliable and 
positive attitude towards the experimental results coming from 
this group. 

. A Laboratory Equipment Maintenance and Repair Section should 
be established at Ayub Agricultural Research Institute, 
Faisalabad. Scientific equipment of a substantial value has 
been donated to this institute without any provision for its 
maintenance and/or repair. In some cases equipment is allowed 
to sit inactive for years before it is commissioned and 
pressed into use. A Maintenance and Repair Section would 
reduce the amount of down time of the instrume~~tation as well 
as prolong the use of the units presently in operation. A 
thorough discussion of this topic with analysis and recom- 
mendations appears in the Activities and Analysis section of 
this report. This information could be used as a pilot 



project for other Laboratory Equipment Maintenance and Repair 
Sections which are also needed in the other Provinces. 

5. A procedure should be initiated for a review of requisitioning 
of equipment. During the course of the consultancy, it was 
observed that many instruments were not installed or commis- 
sioned because all the accessories necessary to place the unit 
in operation were not ordered at the time the requisition was 
written. Some of these parts are minor and would cost about 
USS200, while others are major pieces of equipment. Either a 
committee or an individual well versed in instrumentation 
would be required to review every request for equipment and 
add the needed supplies. This would insure that an instrument 
would be delivered with all supplies from A to Z necessary to 
install, commission and operate the unit. It would do away 
with the practice of having instruments at an institute or 
laboratory for years before these are installed. Instances 
are cited in this report under the repair, commissioning, arid 
training sections which establish this need. 



INTRODUCTION: 

Analytical chemistry has undergone a complete change over the 
last two and a half decades. The older, wet chemical analysis have 
been completely replaced by automated, microprocessor instruments 
which are more rapid and accurate. Initially, these units were 
simple to use and easy to maintain; however, a greater demand for 
speed and automation has resulted in more elaborate and complicated 
instruments. Their maintenance and repair require specialized 
personnel. This new type of analytical instrumentation will allow 
the determination of minute concentrations of components and 
elements previously not attainable. They are very delicate 
electronic structures whose care and treatment can spell success or 
failure for the present analytical laboratory of an agricultural 
institute. Their installation and maintenance are of paramount 
importance for reliable use. 

In developing countries the use of electronic instrumentation 
in agricultural research has been heralded as a means of increasing 
the productivity of agricultural research. In highly developed 
countries installation, commissioning, maintenance, repair, and 
spare parts pose no problem, since it is a short distance to the 
telephone and rapid service, as well as, well-trained support 
groups within the organizational structure. However, the shift 
towards instrumental analysis has placed an added burden upon the 
developing country. These units are not self operating or 
repairing. First they require proper installation followed by 
proper instruction on their operation, care, and use. Without 
these initial steps, the instrument can become useless in a matter 
of weeks. A constant preventive maintenance schedule for the 
instruments should be provided as well as rapid, efficient repair 
to assure that the down-time of the instrument is at a minimum. In 
developing countries most agricultural research programs have 
neglected and ignored the maintenance and repair aspect of 
laboratory equipment. This has caused a lay in the output antici- 
pated by the use of these instruments. 

ACTIVITIES AND ANALYSIS 

AYUB AGRICULTURAL RESEARCH INSTITUTE, FAISALABAD: 

The Ayub Agricultural Research Institute (AARI), Faisalabad 
has approximately thirty five (35) different sections engaged in 
research and other research sub-stations located in the Punjab 
Province. Technology is developed at these research laboratories 
for the specific area of their location. These laboratories 
particularly those at Faisalabad are equipped with the latest 
state-of-the-art instrumentation. The instrumentation is very 
delicate and requires well trained operators for proper perfor- 
mance. The maximum effort from the instrument can not be realized 
unless the unit is finely tuned. Quality assurance and mainte- 



nance, both corrective and preventive, is a pre-requisite for 
proper operation of any analytical instrument. The instruments 
located at this site are gas chromatographs, high pressure liquid 
chromatographs, ultraviolet and visible spectrophotometer, infrared 
spectrophotometer, atomic absorption spectrophotometer, amino acid 
analyzer, and an array of other scientific equipment. The 
instrumentation of this institute is as sophisticated as that of 
NARC with the exception of a mass spectrometer and electron 
microscope. 

At the present time there is no trained engineer or technician 
available at the institute for the repair, commissioning, or 
maintenance of instrumentation. Preventive maintenance is not 
practiced in the laboratories. The units are employed as directed 
with little or no attention being paid to quality control or 
assurance. Procedures are not used to detect malfunctions in 
instrument operations. Little skill is available at the laboratory 
level to do such tasks as change fuses or simple trouble shootinq. 
It is obvious and one would expect this condition to exist. The 
personnel of this institute are hired to do research in their 
assigned disciplines and the upkeep of the electronic equipment 
adds another task to their position for which they have not been 
adequately trained. Three courses of action are available to the 
scientists; (1) Perform simple trouble shooting on their own 
initiative, (2) Hire service personnel from the various sales 
representatives in Pakistan, or (3) Do nothing. The Majority of 
the scientists do not have the training or the knowledge to attempt 
to do any real trouble shooting. The use of repair personnel from 
the sales representatives is extremely expensive and places a very 
high burden upon the research budget. The funds allotted for this 
expense are usually exhausted very rapidly. Therefore, the third 
choice usually occurs and the instrument is left idle; several 
instances have shown this to have occurred for several years. 

LABORATORY EQUIPMENT MAINTENANCE AND REPAIR SECTION AT AARI: 

A Laboratory Equipment Maintenance and Repair Unit, whose main 
function would be to reduce the down time of the faulty instru- 
ments, is the logical answer to this problem. The unit could 
provide technical support services to the scientific research 
community at AARI. This support would be furnished through the 
installation, commissioning, repair, and maintenance of all 
laboratory equipment and instruments. 

SITE OF THE LABORATORY EQUIPMENT MAINTENANCE AND REPAIR 
SECTION: This section will be located on the main campus of the 
Ayub Agricultural Research Institute at Faisalabad. This unit 
should be housed at a central location not affiliated with any 
specific department. The newly constructed "Boiler House Building1' 
has a number of ideally constructed and sized rooms for this 
purpose. The initial room which is the first room located to the 
left of the entrance upon entering the building would serve as an 



ideal workshop and office. This room would require the addition of 
some shelving and built in work stations similar to the type found 
in the LEMRU at NARC, Islamabad. The second room is the last room 
on the right side entering the building. This room can serve as a 
storage room for the spare parts and supplies necessary for the 
operation of the unit. This room would require filing cabinets, a 
vacuum-pack machine, and several rows of shelving. Both these 
rooms should be air conditioned to maintain a constant temperature 
and to reduce the moisture content by acting as a dehumidifier, 
since moisture will cause deterioration of the spare parts and test 
equipment. 

PERSONNEL: The Head or Director of this section should not be 
an engineer; he should be a scientist who is well versed in the use 
and operation of instruments. Engineer-type personnel are more 
interested in the engineering aspects of an instrument rather than 
its application in a scientific investigation. He should be 
capable of giving instruction to the scientists of the Institute 
and of training the personnel of the Maintenance and Repair Section 
in the proper operation of the instruments. 

The technical personnel could be either (1) an individual 
holding a University degree in Applied Physics or (2) Electronic 
Technicians who are graduates of a Polytechnic Institute. Each 
option has its advantages and disadvantages. The Applied Physics 
graduate could be worked into the research program; however, his 
degree would require a better salary and a more prestigious title. 
The use of a university graduate as repair personnel would present 
problems during the absence of any training activity for the 
technicians. If a person were hired with a minimum of five (5) 
years experience, salary compensation would have to be appropriate 
to attract this type of individual. It would be more economical to 
hire a promising person directly from school or university and 
train him in the instrumentation fundamentals. 

The Electronic Technician from the Polytechnic Institutes are 
versed in the fundamentals of electronics. Their skills would have 
to be sharpened by further specialized training. This training 
could be given at the ~akistan Council of Scientific and Industrial 
Research Laboratories (PCSIRL), Karachi. A contractual arrangement 
could be negotiated with this organization to train the personnel. 
This type of training is part of the job description of the 
National Physical and Standards Laboratory Center, Repair and 
Maintenance of Scientific Instruments Group of the PCSIRL. A 
syllabus for such a training course already exists with an 
adequately trained, experienced staff to conduct such training. 

A stenographer experienced in the use of word processing and 
computers would be needed for spread sheet and data base work.. 
This individual will be responsible for the record keeping, 
inventory, and correspondence of this section. 



INVENTORY SYSTEM FOR THE LABORATORY EQUIPMENT MAINTENANCE AND 
REPAIR SECTION AT AARI: A system to maintain a record of the 
scientific equipment and its condition at any institution will 
require an accurate inventory and record of each instrument. This 
record can be used to evaluate the future purchase of instruments 
on the basis of their past performance which will be documented by 
the inventory system. The repairs required, the funds spent to 
keep the instrument in working condition, the time required to 
place the unit into commission and the general distribution of the 
equipment throughout the institute and its satellite stations, will 
result in a more efficient use of the funds appropriated for 
scientific instrumentation. 

The inventory record can be viewed in Annexure-4. This 
contains the basic information required for the laboratory 
equipment. An example of the number system is as follows: 

Inventory number xxxxxx-x 
First two numbers - Type of instrument (i.e. pH meter =Ol) 
Second two numbers - Location (i.e. AARI, Faisalabad =01) 
Third and fourth numbers - Laboratory (i.e. Oil Seeds =04) 
Seventh number - Instrument number (i.e. 3rd unit) 

The Inventory number for this unit would be 010104-3, which would 
mean that it was a pH meter located at AARI, Faisalabad in the Oil 
Seeds Laboratory and is the third pH meter in the Oil Seeds 
Laboratory. This number would be affixed to the instrument and 
used as its identification number for purposes of annual inventory, 
instrument distribution and maintenance / repair purposes. This 
will require an IBM-compatible computer with a 30 Mega byte hard 
disk and a 5-1/4 inch, 1.22 MB floppy disk with MS-DOS, version 
3.3, software required for operating is llSymphonyu(This will allow 
word processing, spread sheet, and data base). The inventory 
record will use the Data Base portion of this program. 

This system will also be employed to inventory the spare parts 
and to indicate the reorder point. This can keep an accurate 
record for the routine preventive maintenance program of the 
Scientific Instruments. 

SERVICE MAMJALS FOR REPAIR OF INSTRUMENTS: The repair of 
instrumentation is hampered by the lack of service manuals. These 
books are published by the manufacturers of the instruments and 
contain all the pertinent facts concerning the specifications of 
the instrument, functions of the circuits, wiring diagrams of the 
circuits, and complete parts listing. They contain simple 
troubleshooting hints , which can make the isolation of the 
malfunction easier. They are a definite necessity for the tune-up 
and exhaustive diagnostic troubleshooting techniques. It is next 
to impcssible to service some of the sophisticated electronic 
instrumentation without the aid of these manuals. 



Needless to say these manuals are expensive and many companies 
refuse to sell or distribute these publications because they feel 
that in the hands of inexperienced personnel considerable damage to 
the instrument may result. One reason which is always overlooked 
and never brought to light is the loss of revenue due to repair and 
service contracts that can result. Efforts should be made to 
obtain these service manuals, especiaLly for the more expensive 
instruments. Therefore, a Central Library of service and opera- 
tional manuals should be established. When new equipment is 
purchased, a pre-requisite in the specifications should be the 
service manual should accompany the instrument as part of the 
purchase price. 

Eventually, it is anticipated that there will be Provincial 
Laboratory Equipment Maintenance and Repair Units throughout 
Pakistan. The expense of these manuals would not warrant the 
purchase for each unit. An ideal location for this central library 
is the Laboratory Equipment Maintenance and Repair Unit (LEMRU) at 
NARC, Islamabad. This is an existing facility, which has already 
accumulated some of these manuals. Any manuals available at the 
present time should be photocopied and forwarded to Mr. Zafar 
Hameed Hashmi, Deputy Director (Labs) at LEMRU NARC. This will 
expand and begin the library with a minimum expense. LEMRU will 
publish periodically a complete, as well as, an addendum of the 
manuals both operational and service, which are in the library. 

This library could serve as the resource for all the Repair 
and Maintenance cells in the Agricultural community of Pakistan. 
Copies of these manuals could be obtained from this library by 
contacting the library with the specific request. The manual or 
portion desired would be photocopied and forwarded to the petition- 
er. 

SPARE PARTS: The lack of spare parts has been identified as 
the limiting factor in instrument repair. The finest repair and 
maintenance cell's efficiency is reduced drastically if spare parts 
are not available. Without these parts, a unit must be modified 
and adapted, which will reduce the extent to which the instrument 
can be used. Many times the data can be questioned because of 
nonlinear functions covered by modifications or adaptation. 

The instrument suppliers were contacted in a previous 
consultancy (Mattick,March 5, 1989) concerning supply of spare 
parts for instruments of which they are suppliers or representa- 
tives. Very few parts were available from the local market. They 
did not wish to carry spare parts and overburden their inventory as 
well as outlay of hard capital. Most spare parts would have to be 
ordered from the manufacturer or foreign supplier. This would 
require a minimum of three (3) to four (4) months with the outlay 
of hard currency before the parts could be ordered. As a result 
the instrument is down and non-productive. 



The lack of spare parts causes the major portion of the down 
time of instruments. Usually these are not available locally and 
have to be ordered. If the time factor for the acquisition of 
these spare parts can be reduced either by storage or local 
purchase, then a major obstacle will be overcome in instrument 
repair, not only in Pakistan, but in the developing world. Some 
spare parts can be purchased from the local sales representatives 
(A listing of the various representatives and the companies they 
represent can be found in the annexure 6 , 7 , 8  and 9 of the consul- 
tancy report by Mattick; March 5, 1989). They may be persuaded to 
carry some more needed items in stock, which can be purchased 
locally, such as pH electrodes, heater replacements, etc. The AARI 
repair cell should have "on hand" a supply of expendable supplies 
such as various size fuses, IC's for various applications, an 
assortment of resistors and capacitors, hardware (screws, bolts, 
nuts, connecting lugs, etc.) diodes, pilot lights for the instru- 
ments on hand, combination electrodes for pH meters, the standard 
US plug and pin with adapters to fit the other type of connectors 
and other expendable parts commonly used in the operation of the 
equipment. 

Major spare parts can be a cause of great expense. A central 
storage located at NARC is a logical answer. Eventually Province- 
based repair systems will be inaugurated and all will need spare 
parts. This system will allow supplying the major spare parts to 
all sophisticated units. The installation at NARC does have a 
temperature controlled storage room, which can be maintained at a 
lower humidity. To insure absolute integrity of the spare parts at 
AARI and the central supply location, vacuum-pack systems would 
have to be installed at both locations. This machine would store 
the parts under vacuum and envelope them in a sealed plastic 
wrapping. The most expensive parts would be the printed circuit 
boards and major spare parts for the sophisticated instrumentation. 
This would allow the sharing of the expensive spare parts rather 
than carrying a large inventory at many locations. 

BUDGET FOR LABORATORY EQUIPMENT MAINTENANCE AND REPAIR SECTION AT 
AARI : 

A Budget for the establishment and operation for a five (5) 
year period was developed by the consultant and Mr. Muhammad Saeed, 
Asscciate Agricultural Chemist. This budget was in the format 
required by the Ayub Agricultural Research Institute and took into 
consideration all allowances paid in salaries and fringe benefits. 
This budget was included with a PC-1, which was submitted to the 
Director-General and then the Planning Board of the Province of 
Punjab for action in the ARP-2 project being considered by World 
Bank. This budget may be seen in Annexure - 4 of this report. 



TRAINING : 

Lectures: 

A short lecture was presented in the PARC/MART Course on 
Research Management. The lecture was entitledl'Equipment Main- 
tenance and Simple Troubleshooting Systems" 

Seminars: 

There were a series of five (5) seminars presented at AARI. 
Invitations were sent to all the Departments at AARIand the Univer- 
sity of Agriculture, Faisalabad, primarily the following Depart- 
ments; Soils, Entomology, Food Technology, and Tissue Culture. 
The personnel from NIAB were also invited to attend. The Direc- 
tor-General of AARI made provisions that two(2) members of the 
staff of the following institutions attended the seminars: 

Rice Research Institute, Kala Shah Kaku 
Rapid Soil Fertility Survey & Soil Testing Institute, 

Punj ab, Lahore 
Maize and Millets Research Institute, Yousafwala, Sahi- 

wal 
Fodder Research Institute, Saroghda 

The purpose of these seminars was to present a program on Labor- 
atory Equipment Maintenance and Techniques. Theoretical and prac- 
tical applications were advanced. The titles of the seminars were 
as follows: 

7th March:- LABORATORY MAINTENANCE AND SIMPLE 
TROUBLE SHOOTING PROCEDURES. 

8th March:- QUALITY ASSURANCE AND SAFETY IN THE 
LABORATORY. 

10th March:- SPECIFIC ION ELECTRODE DETERMINA- 
TIONS OR POTENTIOMETRIC TITRATION. 

11th March:- GAS CHROMATOGRAPHY 

12th March:- H. P. L. C. (High Pressure Liquid 
Chromatography or High Performance Liquid Chroma- 
tography) . 

The seminars were scheduled to begin at 10:OO AM to 12:OO 
noon; however, they usually lasted until 1:00 -1:30 PM. On the 
average, between 150 - 200 persons attended the seminars. 



INSTRUMENTATION TRAINING AND COMMISSIONING: 

SUGAR RESEARCH INSTITUTE: 

1. Waters HPLC: This unit was purchased for the analysis of 
the carbohydrates from the sugar liquids. The unit was purchased 
with a Waters1 "Sugar Pak-ll1 column. This column is a resin (HPX- 
87) cross linked with Ca. The unit must be operated at 90' C. in 
order to obtain the resolution required. This procedure is refer- 
red to as SFC (Supercritical Fluid Chromatography). A column 
heater was ordered, but no temperature controller was included. 
The differential refractive index detector was received damaged. 
This was returned to the local sales representative for repair. 
The operation was explained and the pitfalls of the methodology 
described. A method which will provide them with an accurate 
quantitative method was developed by the Consultant and published 
in the Journal of the Association of Official Analytical Chemists 
(Mattick, L.R. and J. C. Mdyer Composition of Apple Juice. JAOAC 
1984) . This will be sent to Mr Muhammad Saeed through the MART 
office when I return to the US. 

MICRONUTRIENT AND FERTILIZER ANALYSIS LABORATORY: 

1. NO,- Determination by S~ecific Ion Electrode: Nitrate in 
plant tissue and soils was demonstrated and determined by specific 
ion electrode. A procedure was developed for the laboratory using 
the equipment and chemicals which were available at the present 
time. A double reference junction electrode was found and this was 
employed together with a Corning Nitrate Specific Ion Electrode. 
The filling for the reference electrode was 4 M KCL saturated with 
AgCl in the inner cell and 0.1 M NH,SO, in the outer cell. An Ionic 
Strength Adjuster Buffer with AL2(S0,)> and H,SO, with an interfer- 
ence negating solution of Ag2S0,. This procedure was employed on 
both plant tissue and soils. 

REPAIR AT AARI: 

MICRONUTRIENT AND FERTILIZER ANALYSIS LABORATORY: 

1. Carlo Erba Flow Control Autoanalyzer Model 1500: This unit 
was purchased and received in 1985. Attempts were made to commis- 
sion and utilize this instrument; however, the results were not as 
would be expected. The service Engineer from a local scientific 
supply company had checked the unit several times. An examination 
of the Flow Controller Model 1510 indicated that it was function- 
ing according to specifications. The unit would not shift to the 
remote control and would print I1CL,M DISCONNECTEDl1 and abort the 
program sequence. An examination of the connecting cable showed no 
problems. Therefore the problem appeared to be in the colorirneter, 
PHOTOVIS 1511. a thorough examination revealed that a switching 
mechanism in the unit which is on a printed circuit board, CL511, 
was defective and causing the problem. Close examination revealed 



that the two transistors supplying the power to the coils of the 
relays on this circuit board were giving a fluctuation of the 
voltage. Two NPN transistors, BC108C with metal heat dissipation 
containers were purchased locally. These were installed in the 
circuit and solved the problem. Changes were also made in the 
tubing and the flow restrictions removed in the unit. The instru- 
ment was given a trial run and performed satisfactorily. 

BIOCHEMISTRY SECTION: 

1. Sartorious electronic balance, model 1602D: The Printed 
Circuit Board (PCB) controlling the functions of the balance is 
completely corroded. Integrated circuits (IC), transistors, and 
the other electronic components are shorted due to corrosion. This 
appears to be caused by acid or acidic vapors in the laboratory. 
These instruments should not be kept in areas which will allow them 
to be exposed to moisture, dust, and laboratory vapors which can 
seriously damage the electronics and the instrument. The only way 
this instrument could be placed back into service is with a 
complete overhaul of the unit and replacement of the electronic 
PCS . 

2. Cornins Model pH meter: The meter was checked by shorting 
the input of the meter. The meter functioned as would be expected, 
which indicated nothing was wrong with the meter. The meter was 
standardized using pH 4.00 and 9.02 buffers by the laboratory 
personnel. The recovery was very sluggish. An attempt was made to 
rejuvenate the electrodes to no avail. The laboratory personnel 
stated that they had used the procedure several times. This 
electrode has been used over a period longer than one year. A new 
electrode is required for this instrument. The average life of a 
pH electrode is approximately six (6) months. 

3. LKB Amino Acid Analyzer: This instrument was checked and 
found to have a broken piston. This piston is made of sapphire and 
is fused to the metal portion of the piston. It can be obtained 
only from the LKB Company, since it must meet rigid specifications. 

4. Gallenkamg Bomb Calorimeter, Model No. CBA 301 010N: 
This unit was received years ago and never installed and/or 
commissioned. The unit had been subjected to some "rough" treat- 
ment prior to our visitation. The connector from the thermometer 
vibrator and light to the unit had the wires disconnected and these 
units were non operable. The proper circuits were identified and 
the wires were properly connected. 

The installation was started as outlined in the operations 
manual. a)The voltage of the unit was observed to make sure that 
it functioned on 220VAC. b)The Phosphor bronze contact was checked 
to be sure that it made contact with the bomb container and the 
calorimeter jacket. c)Slot in the right hand foot of the spider 
was fitted over the pin inside the water jacket. d)Fitted the 



calorimeter vessel into the slot on the spider and fitted the bomb 
into the vessel. e)Attached water supply to the cooling coils 
using plastic tubing, also the overflow pipe. These were done as 
prescribed by the operators manual. 

The water jacket was filled with distilled water as described 
in the manual. The power was switched on and the pump started. 
This was followed by the heater switch. The heater pilot light did 
not respond. The directions indicated the light would glow. An 
examination indicated that the unit was not receiving power, since 
the relay was not closing. A check of the circuit indicated that 
a PCB had been removed from its socket and was out of the circuit. 
The PCB was replaced; however, the unit still did not operate. 

The unit was emptied of the water and refilled. Resistance 
was shown to have dropped. The unit was examined further and found 
that the heater coils were behaving as a battery and emitting about 
66 mV. The resistance dropped further. At this point it was 
observed that the relay would close; however, the current was 
higher than 10 amperes which was off scale of the meter and below 
the 10 amp fuse. Further washing and rinsing, improved the 
situation. It was assumed that at one time someone filled the unit 
and allowed the liquid to remain in the unit. It required a good 
clean out to get it in shape again. After proper cleaning, it 
functioned as one would expect. 

OIL SEEDS LABORATORY: 

1. Pye Unicam Gas Chromatoqraph, Model 104: This unit was 
purchased in 1972 and never commissioned or used at AARI. It was 
loaned to PCSIRL, Lahore. This laboratory used the unit for a 
number of years and returned it to AARI in 1984, where it resided 
until this time. The instrument was checked completely for 
electronic stability of its components. The oven, oven controller, 
and electrometer appeared to function properly. The recorder was 
in very bad shape and needs extensive work and parts to make it 
operable. Due to the age of the unit it is doubtful that parts are 
available, since this model has long since been out of production. 

PLANT PATHOLOGY LABORATORY: 

1. Precision low temperature incubator, Model No. 815: This 
unit had several malfunctions. The temperature indicating circuit 
was dead and did not illuminate. An examination of the circuit 
revealed that a llOVAC / 7.5 VDC, 350 ma transformer, which 
supplied the power to the temperature PCB was burned-out. A new 
transformer was located in the local market and installed with the 
necessary electronics to rectify and filter the current. The 
temperature circuit was then operative. 



It was also discovered that the timed light arrangement 
of this growth chamber, did not function. A loose connection in 
the circuit was repaired and this function was then operable. 

After the unit was repaired and a final check was being 
performed, it was observed that the low temperature system was not 
working. A check of the refrigeration system indicated that the 
temperature of both the suction and high pressure side of the lines 
from the compressor were approximately the same. Examination 
indicated the compressor was running. This would indicate that the 
Freon had leaked out of the unit and would have to be replaced. At 
the time this is replaced, it would be wise to have the system 
checked for leaks. This can be done by a local refrigeration 
repair person in Faisalabad. 

Following the recharging with Freon, the temperature 
system will have to be recalibrated. This is explained in detail 
in SECTION 13 of the operations manual of this unit. 

2. Hot~ack prosrammed refriqerated incubator, Model 352620 
S/N 68966: This unit was supplied as 115 V unit with a 220VAC / 
llOVAC step-down transformer. The Main transformer, 220/110VAC 
transformer is open both on the primary and secondary windings. 
This transformer can not be rewound, since it is a laminated core 
transformer, which when disassembled would not be able to re 
assemble after rewinding. It is a 1.5 KVA unit. This unit can be 
purchased if not in Faisalabad, then on Hall Rd. in Lahore. This 
should be replaced with a 2000-3000 KVA transformer. 

The programmed lighting does not function. Apparently 
this unit was placed across 220VAC which burned out the four (4) 
llballast" transformers for the fluorescence lights. These units 
are 116 V, 30 watt units. They may not be available in Pakistan. 
If they are not available, then they will have to be imported or 
rewound. 

3. Forma scientific srowth chamber:. This unit was also 
received as a 110 VAC unit. It was placed on the line with 220 VAC 
and burned out one (1) of the four (4) flBallastu Transformers of 
the lighting system. These units are 116V, 30 watt units. All the 
Fluorescence tubes were burned out and did not light. These are 15 
inch Sylvania "Cool Light" tubes. A similar type may not be 
available in Pakistan and may have to be imported. 

SOIL MICROBIOLOGY : 

1. Beckman pH meter, Model 71: The complaint was that the 
unit was not functioning and that no power was getting to the unit. 
An examination indicated that someone had opened the unit to check 
the fuse and when they reassembled the unit, the pin and socket 
connectors between the two halves of the unit were not engaged. 
The unit was checked after this was done and it was energized when 



plugged in. The electrode was attached and a two point standar- 
dization accomplished. The unit behaved according to specifica- 
tions. 

SUGAR RESEARCH INSTITUTE: 

1. Zeiss Polarimeter: This instrument was giving problems of 
hazy and hard to detect end points for determining the optical 
rotation of sugars. The unit was examined and when the sample tube 
was omitted from the chamber, the unit zeroed and was very sharp; 
however, when the sample tube was placed in the path of the polar- 
ized light, the defect appeared. The sample tube was examined and 
observed and the end plates were etched. A second tube with less 
etching was tried and found to correct the difficulty somewhat. 
New end glasses of optical glass will have to be obtained locally. 

2. Markson DH meter: The meter was examined and checked when 
the input was shorted. The meter behaved as one would expect. The 
difficulty lies in the electrode. We were not able to get any 
response from the present electrode; it would not respond to 
rejuvenation. 

SOIL FERTILITY LABORATORY: 

1. Atomic Absorption Spectro~hotometer, Varian Model AA- 
1275: This unit had no display when it was energized. The unit's 
nebulizer and flame system was operative; however, the digital 
display would respond only with a series of decimal points. This 
is an indication of problems either in the voltage supply or the 
CPU board. An examination of the voltages indicated that the 12 
and 15 volt voltages to the CPU board were satisfactory, which 
showed that the power supply was functioning properly. However, 
the CPU board failed to function properly through the digital 
display. The necessary equipment to test these units was not 
available. It is suggested that they contact the local Varian 
Representative in Lahore (We Brothers). 

2. Beckman Model 71 pH Meter: The top and bottom halves of 
the unit were not meshed with the connector plugs inside the unit. 
The unit was probably disassembled, since it was not operating and 
put back together without the plugs engaged. The main reason it 
was taken apart initially was because the fuse was blown. The 
fuse was replaced. The unit then operated satisfactorily. 

3. Broadly-James Model 10500 DH Meter: The meter was 
checked by shorting the input terminals. The meter behaved 
satisfactorily. The electrode behaved very erratically. A 
replacement electrode operated satisfactorily in the unit. 



4. Griffen Conductivitv Meter S/N AVC295/8526: The main 
unit was checked and no apparent difficulty was observed. A check 
of the conductivity probe indicated an open in this probe; 
somewhere in the sealed unit. 

5. Bausch and Lomb Spectronic Model 21 Spectro~hotometer 
Cat. No. 332202; S/N 0302801: The unit would not zero or give 100 
% adjustment. When the cover was removed, the zero and 100 % 
adjustment potentiometer was found to be desoldered from the Flex 
circuit board Assembly. This unit was replaced to its original 
position; however, this did not alleviate the situation. A further 
check of this assembly indicated that there was damage to the 
circuit board. A new Flex Circuit Board Assemble is needed; this is 
B&L Part No. 332201-614-4F. A check of the unit indicated a bad 
electrolytic condenser and a 15 V Zerner Diode in the -15V voltage 
supply. These were purchased locally and installed; however, we 
were not able to get the required voltage. An open in the circuit 
board was found; this was repaired by jumping with a piece of wire. 
The instrument was semi operable. but the operational amplifier 
showed leakage, which would go any minute. The operational 
amplifier is a LM301AH made by National Semi-Conductor. This will 
have to be replaced before the unit can be ready for service. In 
general, this unit will require a complete overhaul to have it 
operable in top order again. 

SOIL PHYSICS LABORATORY: 

1. Labsco Model 303 pH Meter: Shorted the inputs and 
checked the meter. The meter allowed full control with the 
adjustment controls. The electrode was dried and completely 
corroded. It would be impossible to recondition or rejuvenate this 
electrode. 

2. Cenco Electronic pH Meter, Cataloq No. 21660: The meter 
checked out to be satisfactory after shorting the inputs. 
Electrode has gone dry and the sensing bulb is cracked. Requires 
new electrode. 

3. Cambridqe Portable pH Meter; T v ~ e  44240: Batteries are 
missing as well as electrode. Requires special electrode from 
Cambridge and Mallory type batteries as follows: 

1-- 2.7 v Type TR-152 R 
2-- 4 v TypeTR-153 R 
1-- 1.35~ Type RM-42 R 

PESTICIDE LABORATORY: 

1. LDC/Milton Roy ELHYGEN Mark V Hydrosen Generator, Model 
No. 300ML S/N 16050: These units were assembled and apparently 
placed on line; however, the director of the laboratory said had 
never worked and were sitting in the laboratory for at least a year 
and a half. The supplier sent an I1engineerl1 to set them in 



o p e r a t i o n ,  b u t  h e  s a i d  h e  was n o t  f a m i l i a r  w i t h  t h e s e  u n i t s  and  
n e v e r  r e t u r n e d .  T h e r e  were t h r e e ( 3 )  u n i t s  o f  t h e  same t y p e  
i n c l u d e d  i n  t h i s  p u r c h a s e  from t h e  same s u p p l i e r .  One u n i t  was 
opened and  it was found t h a t  t h e  s o l e n o i d  was n o t  o p e r a t i n g  a s  p e r  
t h e  d e s c r i p t i o n  i n  t h e  o p e r a t i o n  manual.  The problem a p p e a r s  t o  b e  
i n  t h e  p r i n t e d  c i r c u i t  boa rd  which w i l l  n o t  h o l d  t h e  s o l e n o i d  open 
and  t h u s  a l l o w  t h e  f l o w  o f  e l e c t r o l y t e  and  w a t e r  t o  t h e  h y d r o l y s i s  
c e l l .  

2 .  f 
No. 300ML S/N 17074: T h i s  u n i t  was p a r t  o f  t h e  same sh ipmen t  o f  
t h e  u n i t  p r e v i o u s l y  d e s c r i b e d .  Examina t ion  i n d i c a t e d  t h a t  t h e  
power t r a n s i s t o r s  had been  d i s c o n n e c t e d  from t h e  t r a n s f o r m e r .  A 
c h e c k  o f  t h e s e  t r a n s f o r m e r s  showed t h a t  o n e  o f  them was s h o r t e d  and  
t h e  o t h e r  was q u e s t i o n a b l e .  The T r a n s i s t o r s ,  EDAL B917, f rom t h e  
p r e v i o u s  u n i t  w e r e  s cavenged  and  p l a c e d  i n  t h i s  u n i t .  The u n i t  
o p e r a t e d  and  a l l  s y s t e m s  f u n c t i o n e d .  

3 .  LDC/Milton Roy ELHYGEN Mark V Hydroqen G e n e r a t o r ,  Model 
No. 300ML S / N  : T h i s  was t h e  t h i r d  u n i t  o f  t h o s e  p r e v i o u s l y  
d e s c r i b e d .  T h i s  u n i t  had  n e v e r  been  i n s t a l l e d  o r  commissioned.  
The u n i t  was unpacked and p r e p a r e d  f o r  o p e r a t i o n  a s  p e r  t h e  
o p e r a t i o n s  manual .  The u n i t  o p e r a t e d  a s  p e r  t h e  s p e c i f i c a t i o n s .  

4 .  H i t a c h i  Gas Chromatoqraphic  I n s t r u m e n t  Model No. 163 :  
T h i s  u n i t  was r e c e i v e d  i n  1986,  and f i n a l l y  p l a c e d  i n t o  s e r v i c e  
t w o ( 2 )  y e a r s  ago .  The u n i t  h a s  two d e t e c t o r s ,  a n  E l e c t r o n  C a p t u r e  
D e t e c t o r  ( E C D )  and a  Flame P h o t o m e t r i c  D e t e c t o r  (FPD) ,  n e i t h e r  h a s  
been  u s e d  a t  any  t i m e .  The u n i t  was p r e p a r e d  f o r  t h e  l i n e  u s i n g  
t h e  ECD d e t e c t o r .  S e v e r a l  q u e s t i o n s  were a s k e d  among which was t h e  
p u r i t y  o f  t h e  car r ier  g a s .  I t  was l o c a l l y  p u r c h a s e d  g a s  t h e  p u r i t y  
which was a b o u t  99 .5% p u r e .  The d e t e c t o r  s p e c i f i c a t i o n s  r e q u i r e  
99.99% p u r e  n i t r o g e n .  They D i r e c t o r  o f  t h e  l a b o r a t o r y  was a d v i s e d  
a g a i n s t  u s i n g  t h i s  g a s ,  b u t  h e  i n s i s t e d ,  it b e  t r i ed .  A s  a  r e s u l t ;  
a f t e r  two ( 2 )  d a y s  no s t a n d i n g  c u r r e n t  o r  s e n s i t i v i t y  was a c h i e v e d .  
T h i s  a l w a y s  happens  when a  low p u r i t y  c a r r i e r  g a s  is employed.  

The s e c o n d  d e t e c t o r  a l s o  c r e a t e d  a  g r e a t  d e a l  o f  p rob lems .  
T h e r e  a r e  two i n j e c t o r s  and it was i m p o s s i b l e  t o  o b t a i n  a  f low 
t h r o u g h  t h e  second  i n j e c t o r .  A t h o r o u g h  s t u d y ,  which i n v o l v e d  
d i s s e c t i n g  t h e  u n i t  t o  d e t e r m i n e  t h e  f low p a t t e r n  showed t h a t  t h e  
e n g i n e e r ,  who had i n s t a l l e d  t h i s  u n i t ,  had  c o m p l e t e l y  m o d i f i e d  t h e  
f low p a t t e r n  t o  t h e  e x t e n t  t h a t  t h e  second  f low s y s t e m  was i n -  
o p e r a b l e .  T h i s  r e q u i r e d  t h a t  t h e  u n i t  was c o m p l e t e l y  r e b u i l t  t o  
t h e  o r i g i n a l  s p e c i f i c a t i o n s  and t h e n  r e f i t t e d  t o  accommodate t h e  
FPD. The u n i t  was i n s t a l l e d  and t h e  e l e c t r o n i c s  checked .  The 
c h e c k  o f  t h e  o p e r a t i o n  o f  t h e  i n s t r u m e n t  was h a l t e d ,  s i n c e  t h i s  
r e q u i r e s  oxygen and no oxygen was a v a i l a b l e  a t  t h e  l a b o r a t o r y .  The 
u n i t  c h e c k s  o u t  a s  f a r  a s  c o u l d  b e  e v a l u a t e d .  



5. Crison Disital pH Meter, Model D517 S/N 1512: The meter 
was checked by shorting the electrode and it was observed that the 
unit functioned as per specifications. The electrodes were checked 
and found to be erratic. This was due to the fact that the 
electrode was left exposed to the air and not submerged in liquid 
for a long period of time, and the glass electrode had become 
encrusted. A rejuvenation process was performed and the electrode 
still behaved erroneously. This electrode had a removable lead, 
which was tested for continuity and found that the signal wire was 
open. The wire was repaired and the pH meter functioned satisfac- 
torily. 



UNIVERSITY OF AGRICULTURE, FAISALABAD: 

INSTRUMENTATION TRAINING AND COMMISSIONING: 

ENTOMOLOGY DEPARTMENT: 

1. A three day session was set up with Dr Whala to train the 
personnel on the instruments in the entomology department. The 
situation was disastrous which can be seen in the repair section of 
this report. The majority of the instruments were in a neglected 
state. It was impossible to do the simplest analysis on these 
units, since they are all computer controller and the computer 
portion as well as the functional parts of the instrument were 
damaged by rodents. However, procedures and technics were dis- 
cussed with Dr. Whala and some references to the literature for 
specific methodology was brought to his notice. 

REPAIRS AT UAF 

SOIL SALINITY LABORATORY: 

1. Beckman Model DU-2 Spectro~hotometer: The light source 
selector knob would not lock into position. This source contained 
both tungsten and deuterium lamps. The light source was disas- 
sembled and it was observed that the plate containing the locking 
clogs had considerable play due to a loosening of the set screw. 
This was tightened and properly adjusted. While the light source 
was open, the desiccant was checked. This is long overdue to be 
changed. The laboratory had no drierite or anhydrous silica gel. 
They were informed that this should be changed at three month 
intervals or less if the indicating desiccant turns pink. The 
light sources were also adjusted for maximum emission. 

ANIMAL SCIENCE LABORATORY: 

1. Bausch and Lomb S~ectronic 2 0  Spectro~hotometer: The 
instrument was very old. I would judge about 20 to 30 years. There 
was a power failure in the source lamp and the indicator reflec- 
tor. A check for continuity of the fuse and the power cord 
indicated that they were functioning properly. A check of the 
voltages indicated that the bias voltages of +5, -5, +15, and -15 
volts were present; however, the 6.3 volts required to operate the 
tungsten source was not present at the lamp. Tracing the circuit 
back, we found a 7 I&, 15W resistor had overheated and opened. 
This resistor was not available locally, but we could get a 2 0  Idl, 
15W resistor. We connected these in parallel , which gave a total 
resistance of 10 K&. The unit operated. The circuit was adjusted 
to give 6.3 volts by means of a variable resistor in the circuit 
for this purpose. The unit was checked and it operated satisfac- 
torily. A wavelength calibration and linearity check was con- 
ducted. 



HORTICULTURE DEPARTMENT: 

1 Perkin Elmer UV/VIS/NIR S~ectrophotometer, Model 35:- 
This unit was new. The unit was unpacked and the parts checked 
against the inventory. The unit was .installed and operatior1 
checked using the standard procedures recommended by the manufac- 
turer. The persons who were present in the department were shown 
the principles of operation of the spectrophotometer. They then 
operated the instrument with a minimum of supervision. 

2 .  Perkin Elmer UV/VIS/NIR S~ectrophotometer, Model 36: 
This unit was new. The unit was unpacked and the parts checked 
against the inventory. The unit was installed and operation 
checked using the standard procedures recommended by the manufac- 
turer. The persons who were present in the department were shown 
the principles of operation of the spectrophotometer. They then 
operated the instrument with a minimum of supervision. 

3. Memert Drying Oven: The unit would not rise to the 
temperature indicated on the thermostat, and the temperature was 
very erratic. The thermostat was examined and found to be "out1I of 
calibration. The thermostat was recalibrated and the instrument 
was checked through out the day. It was operating satisfactorily. 

ENTOMOLOGY: 

1. Perkin Elmer Gas Chromatosra~hy, Model Siqma 2000: This 
unit was received and placed into commission by the local Perkin 
Elmer Representative in June, 1988. It was operating, since it was 
used in an instrumentation course presented by NARC at UAF, which 
was given in Sept. 1988. The general consensus of the faculty 
indicated that this instrument had not been used since the 
mentioned date. An attempt was made to place this unit on the line. 
After the power to the instrument was energized, no signal was 
observed to the computer screen which controls all functions of the 
instrument. The trade mark and the name "SIGMA 2 0 0 0 "  were the only 
factors on the screen. There were no possible methods of setting 
any parameters. Looking over the diagnostic section, they referred 
to a switch which would allow a complete analysis of the system. 
The unit was opened and the switch activated as described in the 
service manual. There was no reaction; they same condition 
existed. A further examination of the instrument was conducted. 
At this time we found the lower edges of several PC's were chewed 
and considerable mice droppings on the bottom of the unit. Several 
of the components were badly disintegrated to the point of being 
non-recognizable. In the detector chamber, several small wires 
were severed and the signal cable from the Flame Ionization 
Detector had some of the insulation chewed. The repair of this 
instrument will require a specialist trained at Perkin Elmer 
Corporation in Norwalk, Connecticut, USA. 



2 .  P e r k i n  E l m e r  U V / V I S / N I R  R e c o r d i n s  S p e c t r o ~ h o t o m e t e r .  
Model LAMBDA 48: T h i s  u n i t  was p u r c h a s e d  a t  t h e  same t i m e  a s  t h e  
Gas Chromatograph.  The g e n e r a l  c o n s e n s u s  o f  t h e  f a c u l t y  i n d i c a t e d  
t h a t  t h i s  i n s t r u m e n t  had n o t  been  u s e d  s i n c e  t h e  1988 T r a i n i n g  
c o u r s e  p r e v i o u s l y  ment ioned .  The a c c e s s o r i e s  and  t h e  main u n i t  
f u n c t i o n e d ,  s i n c e  I was s e e i n g  t h e  l i g h t  i n  t h e  d e t e c t o r  cell  and 
it r e q u i r e d  n o  a l i g n m e n t  a s  s u g g e s t e d  i n  t h e  manual .  However, t h e  
compute r  m o n i t o r  was b l a c k  (no  l i g h t  o r  i m a g e ) .  The m o n i t o r  was 
opened  t o  c h e c k  t h e  p o s s i b i l i t y  o f  mice damage. I t  was a s c e r t a i n e d  
t h a t  no m i c e  g a i n e d  e n t r a n c e  t o  t h e  u n i t  s i n c e  t h e  v e n t  p o r t s  a r e  
c o v e r e d  w i t h  a  mesh s c r e e n .  The Cathode t u b e ' s  f i l a m e n t  were lit; 
however ,  t h e  t u b e  was n o t  r e c e i v i n g  t h e  h i g h  v o l t a g e .  T h e  power 
s u p p l y  is a  s e l f  c o n t a i n e d  u n i t .  A t e s t  o f  t h e  c a p a c i t o r s  showed 
t h a t  t h e y  w e r e  m a l f u n c t i o n i n g .  T h i s  u n i t  c o u l d  b e  r e p a i r e d  by a  
compute r  s a l e s  and  service company. The o n l y  p a r t  t h a t  r e q u i r e s  
a t t e n t i o n  is t h e  computer  module. 

3 .  Beckman HPLC Systems Model Gold: T h i s  u n i t  was p u r c h a s e d  
a t  t h e  same t i m e  a s  t h e  Gas Chromatograph. The g e n e r a l  c o n s e n s u s  
o f  t h e  f a c u l t y  i n d i c a t e d  t h a t  t h i s  i n s t r u m e n t  had  n o t  been  u s e d  
s i n c e  t h e  1988 T r a i n i n g  c o u r s e  p r e v i o u s l y  men t ioned .  T h i s  u n i t  was 
s e t  up and  t h e  Programmable S o l v e n t  Module (pumping s y s t e m )  was 
c h e c k e d ;  The Module per formed s a t i s f a c t o r i . l y .  The Programmable 
D e t e c t o r  Module ( V a r i a b l e  UV d e t e c t o r )  was e v a l u a t e d  u s i n g  a  
m i l l i v o l t  meter t o  measure t h e  s i g n a 1 , s i n c e  a  r e c o r d e r  was n o t  
a v a i l a b l e .  The u n i t  per formed a s  p e r  s p e c i f i c a t i o n s .  

4 .  Beckman 427 I n t e q r a t o r ,  S / N  017/24352: I was in fo rmed  
t h a t  t h e  Model 427 I n t e g r a t o r  was t h e  r e c o r d i n g  sys t em f o r  t h e  
HPLC. t h e  i n t e g r a t o r  was o r d e r e d  w i t h  t h e  HPLC; a t  t h e  same t i m e  
a s  t h e  Gas Chromatograph.  T h i s  u n i t  was c o n n e c t e d  t o  t h e  HPLC and 
t h e  power t o  t h e  u n i t  was " turned-ont1 .  The d i r e c t i o n s  s t a t e  t h a t  
t h e  f o u r  red l i g h t s  w i l l  l i g h t  and  t h e n  d i m i n i s h ;  t h e  u n i t  w i l l  
p r i n t  t h e  command "READYt1 and  t h e n  a s k  f o r  t h e  d a t e .  None o f  t h i s  
happened ,  The i n t e g r a t o r  would n o t  p r i n t  back  o r  r e c o r d  any  key 
s t r o k e s .  The u n i t  was t a k e n  from t h e  bench t o p  t o  a  more s u i t a b l e  
work s p a c e .  It was t h e n  t h a t  a l a r g e  amount o f  mice d r o p p i n g  w e r e  
coming f rom t h e  bo t tom of  t h e  u n i t .  Upon o p e n i n g  it, a  g r e a t  d e a l  
o f  damage was found.  T h i s  u n i t  s h o u l d  be r e p a i r e d  by a  Beckman 
Service p e r s o n n e l .  " S c i e n t i f i c  S u p p l i e s t t  i n  Lahore  a r e  Beckman 
r e p r e s e n t a t i v e s ,  and  t h e y  have  i n  t h e i r  employ a  v e r y  c a p a b l e ,  
f a c t o r y  t r a i n e d  e n g i n e e r .  

5 .  P e r k i n  E l m e r  Atomic A b s o r p t i o n  S p e c t r o ~ h o t o m e t e r ;  Model 
5100: T h i s  u n i t  was d e l i v e r e d  and i n s t a l l e d  a t  t h e  same time a s  
t h e  o t h e r  i n s t r u m e n t s .  T h i s  u n i t  h a s  n o t  l a i n  i d l e .  I t  h a s  been  
u t i l i z e d  by many members o f  t h e  S o i l  S c i e n c e  d e p a r t m e n t ,  e s p e c i a l l y  
t h o s e  i n t e r e s t e d  i n  minor  c a t i o n s ,  s i n c e  t h i s  i s  equ ipped  w i t h  a  
HGA ( G r a p h i t e  f u r n a c e ) .  The u n i t  is c o m p l e t e l y  computer  c o n t r o l l e d  
a s  were t h e  rest o f  t h e  u n i t s  i n  t h i s  d e p a r t m e n t .  The i n s t r u m e n t  
f u n c t i o n e d  v e r y  w e l l ;  however,  t h e  i n s t r u c t i o n  f o r  t h e  u s e  o f  t h e  
compute r  l e f t  much t o  be des i red .  They were w r i t t e n  f o r  a  p e r s o n  



versed in the computer languages. The system does not use MS-DOS. 
Much reading and checking had to be done to get it "on lineu, but 
when the commands were proper, the instrument behaved beautifully. 

TISSUE CULTURE: 

1. Ernst Zeiss Photoqraphic Microscope: This unit is of 
1961 vintage. There was no operation or instruction manual for the 
unit. The unit was apparently non-operative, since there was no 
light being emitted through the condenser of the microscope. The 
complete unit was disassembled and cleaned. The reflecting and 
condensing mirrors were dirty and were cleaned. The unit was 
assembled and the mirrors realigned. The unit was activated and 
found that it worked satisfactorily as a microscope. The light 
intensity could be varied from low to very high. The shutter 
release was tried and found to operate. We were unable to ascer- 
tain whether the unit could take pictures, since film was not 
available. The unit used a plate load system. This will be 
attempted by the laboratory personnel. 

NATIONAL AGRICULTURAL RESEARCH CENTRE: 

TRAINING: 

A series of hands-on training sessions were conducted for the 
staff of the National Agricultural Research Centre at Islamabad. 
This training was presented between 1 April and 8 April, 1990. It 
consisted of a one and a half hour lecture on the theory and 
fundamentals of the subject followed by practical use of the 
equipment. This included installation, commissioning, and opera- 
tion of the equipment. A total of sixteen (16) participants were 
in the course from various departments and disciplines at the 
Centre. A list of the Attenders can be viewed in Annexure - 6. 

The topics and time schedule of the short course was as 
follows: 

April 1 - 3 Gas Chromatography 
April 4 - 5 High Performance Liquid Chromatography 

(HPLC) 
April 7 Spectrophotometer (Spectronic 20) 
April 8 Meters, pH and Specific Ion Electrode 

- Certificate Awards Cermony 
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Annexure - 1 
THE AUTHOR 

Dr. Leonard R. Mattick received his training in electronics 
while in the U. S. Navy, where he served as an Electronics Tech-. 
niciants Mate during World War 11. Following his discharge in 
1946, he matriculated at the Pennsylvania State College (now The 
Pennsylvania State University), where the Bachelor and Master of 
Science degrees were awarded in 1950 and 1951, respectively. He 
then attended the University of Connecticut where he was awarded 
the Ph. D. degree in 1954. All degrees were in the field of Dairy 
and Food Chemistry. In 1955, he returned to the Pennsylvania State 
University on a Post Doctoral Fellowship. 

In 1957, he was appointed Assistant Professor of Chemistry in 
the Food Science and Technology Department, New York State Agricul- 
tural Experiment Station, Cornell University. 

At this time analytical instrumentation was beginning to 
become an integral part of chemistry , and the commercial produc- 
tion of instruments had not yet begun. With the electronic 
background and training and the experience in analytical chemistry, 
instruments were designed and constructed in his laboratory to 
fulfil the needs of the experimentation. This led to several 
inventions which were later adopted by industry when the manufac- 
ture of the analytical instruments began. These consisted of the 
proportional temperature controller and the dual compensating 
detector. 

During his tenure at Cornell University, he established the 
instrument repair unit, which serviced the total Experiment 
Station. Promotion through the academic ranks of Associate 
Professor and finally Professor was achieved in 1972. During his 
scientific career, he has published over 150 peer review publica- 
tions, two (2) chapters for books on food composition and a U. S. 
patent. 

Dr Mattick has over 30 years experience in the area of 
analytical instrumentation and has co-authored several books on Gas 
Chromatography. He was co-director of the Gas Chromatographic 
Institute of ~anisius College in Buffalo, NY., setting up laborato- 
ry exercises and lectures for agricultural chemical applications. 
He has also served as a Scientific Consultant to the Food and Drug 
Administration of the Department of Human Services of the U. S. 
Government. The primary duty of the consultant was to aid the 
scientists of the laboratories in the interpretation of their 
results and devise and develop analytical procedures for analyzing 
food, cosmetics and drugs to ascertain their purity for use by the 
public. This included nutritional and toxicological studies. 



He retired from the academic career at Cornell University in 
June, 1986. He was awarded the title and privileges of Professor 
Emeritus of Chemistry by the President of Cornell University upon 
direction of a vote of the Board of Trustees on the occurrence of 
his retirement. 

His international experience include an active role in 
research on soybean beverages. This was performed in conjunction 
with the University of the Philippines at Los Bafios. He has had 
three (3) short term consultancies to Bangladesh as a Laboratory 
Management and Instrumentation Specialist. These were in April - 
May, 1984, March-April, 1985, and October-December, 1986. A two 
month consultancy as a Laboratory Management Specialist was 
conducted for the UNDP, Office of Project Execution with Ministry 
of Public Health in Kuwait in February-March, 1986. Following his 
retirement, he returned to Bangladesh as an Instrumentation and 
Maintenance Specialist in 1986 where he was stationed until the 
project terminated in October, 1987. He has had four visits to 
Pakistan as a Laboratory Management, Instrumentation and Repair 
Specialist. The initial and third visit was made with the ISM/R 
Project, University of Idaho in September-October, 1988 and 
September-December, 1989. The second and fourth Consultancy was 
with the MART Project Of PARC sponsored by Winrock International. 
This was in January-February,l989 and February - April, 1990. 



Annexure - 2 

TERMS OF REFERENCE 

LABORATORY INSTRUMENT R E P A I R  AND MAINTENANCE 

The basic purposes of this consultancy are two: (1) To assist 
Ayub ARI to put new and existing laboratory equipment in good 
working order, to organize the institute's Laboratory Equipment 
Repair and Maintenance Unit, and to help train repair and main- 
tenance personnel; and (2) Present a training course at NARC on the 
Operation and Maintenance of the more common types of laboratory 
equipment. 

To accomplish this the consultant will spend approximately six 
weeks at Ayub ARI commissioning new equipment; repairing equipment; 
assisting to set up and organize a repair unit at AARI; and giving 
instruction in the operation, repair, and maintenance of equipment 
to AARI scientists and service personnel. UAF personnel may also 
participate in the training opportunities. 

The consultant will also spend approximately two weeks at 
NARC, primarily to teach a one-week Shortcourse on the Operation 
and Maintenance of Scientific Equipment. He will also help to 
commission a Reverse Osmosis system at NARC. This consultancy will 
begin approximately Mid-February, 1990. 

Before leaving Pakistan, the consultant will prepare a report 
that details his activities on this assignment, recommends future 
training activities in as much detail as possible, recommends 
improvements in current maintenance procedures at AARI and NARC 
(and possibly UAF), and includes other topics considered important 
by the consultant. 



Itinerary of D r .  Leonard R .  Mattick 

Date 

15 Feb. 

16 Feb. 
17 Feb. 
18 Feb. 

19 Feb. 
20 Feb. 
21 Feb. 

22 Feb. 
23 Feb. 
24 Feb. 
25 Feb. 
26 Feb. 

27 Feb. 
28 Feb. 
1 Mar. 
2 Mar. 
3 Mar. 
4 Mar. 
5 Mar. 
6 Mar. 
7 Mar. 

8 Mar. 

9 Mar. 
10 Mar. 

11 Mar. 

12 Mar. 
13 Mar. 
14 Mar. 
15 Mar. 
16 Mar. 
17 Mar. 
18 Mar. 
19 Mar. 
20 Mar. 
21 Mar. 

Day Activity 

Thursday 

Friday 
Saturday 
Sunday 

Monday 
Tuesday 
Wednesday 

Thursday 
Friday 
Saturday 
Sunday 
Monday 

Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Monday 
Tuesday 
Wednesday 

Thursday 

Friday 
Saturday 

Sunday 

Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Monday 
Tuesday 
Wednesday 

Arrive Karachi PA flight 1066; PIA flight 
308 to Islamabad 

Islamabad, Weekend 
Islamabad, WI/MART and NARC-LEMRU 
Islamabad, Dr. Ch. Anwar Khan, Chairman 

of PARC; PIA flight 657 to Faisalabad 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI, Lecture in MART 

Research Management Course 
Faisalabad, AARI 
Faisalabad, Weekend 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI, Lahore Visit Noor, LTD 

and Scientific Supplies 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, Weekend 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI 
Faisalabad, AARI; Seminar "Laboratory 

Maintenance and Simple Trouble 
Shooting Procedures1' 
Faisalabad, AARI ; Seminar ItQuality 

Assurance and Safety in the 
Laboratoryl1 

Faisalabad, Weekend 
Faisalabad, AARI; Seminar "Specific Ion 

Electrode DeterminationsIt 
Faisalabad, AARI ; Seminar "Gas 

Chromatographyl1 
Faisalabad, AARI ; Seminar "HPLC1' 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 
Faisalabad, 

AARI 
AARI 
AARI 
Weekend 
AARI 
AARI 
AARI 
UAF 
U AF 



Date Activity 

22 Mar. 
23 Mar. 
24 Mar. 
25 Mar. 
6 Mar. 
27 Mar. 
28 Mar. 
29 Mar. 
30 Mar. 
31 Mar. 
1 Apr. 

2 Apr. 
3 Apr. 
4 Apr. 
5 Apr. 
,6 Apr. 
7 Apr. 
8 Apr. 
9 Apr. 

10 Apr. 
11 Apr. 
12 Apr. 
13 Apr. 
14 Apr. 

Thursday 
Friday 
Saturday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 

Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Faisalabad, UAF 
Faisalabad, Weekend 
Faisalabad, UAF 
Faisalabad, UAF 
Faisalabad, UAF 
Faisalabad, UAF 
Faisalabad, UAF 
Faisalabad, AARI; PIA F1 658 to Islamabad 
Islamabad, Weekend 
Islamabad, NARC 
Islamabad, NARC; Course in Gas Chromato- 

graphy 
Islamabad, NARC; Cont. Gas Chromatography 
Islamabad, NARC; Cont. Gas Chromatography 
Islamabad, NARC; Course on HPLC 
Islamabad, NARC; Cont. HPLC 
Islamabad, Weekend 
Islamabad, NARC; Course on Spectronic 20 
Islamabad, NARC; Course on pH and SIE 
Islamabad, NARC 
Islamabad, Report Writing 
Islamabad, Report Writing; Debriefing 
Islamabad, Lv. Islamabad PIA F1 310, 10:OO 
Karachi, Weekend. 
Karachi, Lv. PA F1 1067 for USA, 2:25 AM 



Annexure - 4 
BUDGET FOR LEMRU FOR AARI 

ADDITIONAL STAFF 1990-91 1991-92 1992-93 

1. 2- Electronic Technician(BS-15) 
2. 1- Computer Operator(BS-15) 
3. 1- Stenographer(BS-12) 
4. 1- Driver(BS-4) 

TOTAL PAY 
INDEXED PAY 

TOTAL 
REGULAR ALLOWANCES 

House Rent 
Medical Allowance 

TOTAL 

TRAINING OF ELECTRONIC TECHNICIANS - 60000 - 
OTHER ALLOWANCES 

Leave Salary 10000 10000 10000 
TOTAL 10000 10000 10000 

TOTAL FOR SALARY AND ALLOWANCES 
FOR ADDITIONAL STAFF: 164170 109230 114320 

ADDITIONAL STAFF 1993-94 1994-95 TOTAL 

1. 2- Electronic Technician(BS-15) 
2. 1- Computer Operator (BS-15) 
3. 1- Stenographer(BS-12) 
4. 1- Driver(BS-4) 

TOTAL PAY 
INDEXED PAY 

TOTAL 
REGULAR ALLOWANCES 

House Rent 
Medical Allowance 

TOTAL 
OTHER ALLOWANCES 

Leave Salary 
TOTAL 

TRAINING OF ELECTRONIC TECHNICIAN - 
TOTAL FOR SALARY AND ALLOWANCES 
FOR ADDITIONAL STAFF: 119380 



DURABLE EQUIPMENT AND SUPPLIES 1990-91 1991-92 1992-93 

Transportation: 
Toyota Hilux Double Cab 
Pick-up 600000 - 

Operational Supplies: 
1. Computer IBM compatible with 

30 Mega Byte Hard Disk, 1.22 
MB Floppy Disk Drive, Symp- 
hony Software, Dot Matrix 
Near Letter Quality 24 pin 
Printer 100000 - 

2. Software, Disks, and Spares 
for the PC Computer - - 

3. 2- Electronic Tool Kits 50000 - 
4. 2- VOM (Multimeters) 8000 - 
5. 2- VTVM (Vac. Tube Voltmeter) 10000 - 
6. Oscilloscope 20 MHz Dual Trace 30000 - 
7. 2- Decade Substitution Resist- 

ance and Capacitance boxes 4000 - 
8. 1+1- pH / mV Checker 10000 - 
9. 2- Potentiometers 10000 - 
10. 1- Vacuum Cleaner, Main Line 

1- Battery Powered 5000 - 
11. Vacuum Pack Machine 25000 - 
12. 2- Air Conditioners 50000 - 
DURABLE EQUIPMENT AND SUPPLIES 1993-94 1994-95 

Transportation: 
Toyota Hilux Double Cab 
Pick-up - 

Operational Supplies: 
1. Computer IBM compatible with 

30 Mega Byte Hard Disk, 1.22 
MB Floppy Disk Drive, Symp- 
hony Software, Dot Matrix 
Near Letter Quality 24 pin 
Printer - 

2. Software, Disks, and Spares 
for the PC Computer 35000 

3. 2- Electronic Tool Kits - 
4. 2- VOM (Multimeters) - 
5. 2- VTVM (Vac. Tube Voltmeter) 10000 
6. Oscilloscope 20 MHz Dual Trace - 
7. 2- Decade Substitution Resist- 

ance and Capacitance boxes 5000 
8 .  1.+1- pH / mV Checker - 
9. 2- Potentiometers - 
10. 1- Vacuum Cleaner, Main Line 

1- Battery Powered 5000 
11. Vacuum Pack Machine - 
12. 2- Air Conditioners - 

- 
- 
- 

TOTAL 



DURABLE EQUIPMENT AND SUPPLIES 1990-91 

5+5- Circuit Breakers, 
Volt and Amp. Gauges 3000 
Clamp-on Meter 6000 
1+1- Variable Transformers 5000 
1+1- Power Supply DC 0-30 V 5000 
Spare Parts, Electronic Comp- 
onents, such as capacitors, 
resistors, transistors, diodes, 
rectifiers, IC1s, LCPS, Special- 
ized Units for instruments and 
other needed components. 150000 
Spares for Laboratory Equip- 
ment PCBS, pH electrodes, 
BNC adapters, transformers, 
plugs, sockets, wire, etc. 100000 
Photocopier with reduction 
and enlarging mode. 80000 
1- Electric Typewriter 25000 
miscellaneous 50000 

TOTAL 1326000 

DURABLE EQUIPMENT AND SUPPLIES 1993-94 1994-95 Total 

5+5- Circuit Breakers, 
Volt and Amp. Gauges 4000 
Clamp-on Meter - 
1+1- Variable Transformers - 
1+1- Power Supply DC 0-30 V 8000 
Spare Parts, Electronic Comp- 
onents, such as capacitors, 
resistors, transistors, diodes, 
rectifiers, IC's, LCPS, Special- 
ized Units for instruments and 
other needed components. 300000 
Spares for Laboratory Equip- 
ment PCBS, pH electrodes, 
BNC adapters, transformers, 
plugs, sockets, wire, etc. 250000 
Photocopier with reduction 
and enlarging mode. - 
1- Electric Typewriter - 
miscellaneous 75000 

TOTAL 422000 



- 
COMMODITIES AND SERVICE 

Travelling Allowance 5000 10000 15000 
P.O.L. 25000 30000 35000 
Others 5000 5000 5004 

TOTAL 35000 45000 55000 

COMMUNICATIONS : 
Postage and Telegraph 2000 2000 3000 
Telephone and Trunk Call/ 
Installation. 5000 5000 --- 10000 

TOTAL 7000 7000 13000 

UTILITIES ; 
Others, Electricity, Gas, 
Temperature Changes 2000 2000 5000 
Office Stationary 10000 15000 25000 
Books, Journals, and 
Manuals, etc. 40000 45000 45000 
Others, Miscellaneous 5000 10000 .-- 1500C 

TOTAL 99000 124000 158000 

1993-94 1994-95 Total 

COMMODITIES AND SERVICE 

Travelling Allowance 15000 20000 65000 
P.O.L. 40000 45000 175000 
Others 10000 10000 35000 

TOTAL 65000 75000 275000 

COMMUNICATIONS: 
Postage and Telegraph 3000 4000 14000 
Telephone and Trunk Call/ 
Installation. 10000 10000 -- 40000 

TOTAL - 13000 14000 54000 

UTILITIES; 
Others, Electricity, Gas, 
Temperature Changes 5000 5000 19000 
Office Stationary 25000 30000 105000 
Books, bJournals, and 
Manuals,etc. 35000 30000 195000 
Others, Miscellaneous 20000 25000 -- 75000 

TOTAL 163000 179000 723000 



SUMMARY 

1990-91 1991-92 1992-93 

SALARY OF STAFF 63410 66930 70470 

REGULAR ALLOWANCES 30760 32300 33850 

OTHER ALLOWANCES 10000 10000 10000 

TRAINING OF TECHNICIANS - 60000 - 

DURABLE COMMODITIES AND SUPP. 1326000 400000 591000 

SERVICES 99000 124000 158000 

TOTAL 1529170 693230 863320 

1993-94 1994-95 TOTAL 

- - -  ~ - - - - - - - - - - - - 

SALARY OF STAFF 73990 77530 352330 

REGULAR ALLOWANCES 35390 36940 169240 

OTHER ALLOWANCES 10000 10000 50000 

TRAINING OF TECHNICIANS - - 60000 

DURABLE COMMODITIES AND SUPP. 422000 780000 3519000 

SERVICES 163000 179000 723000 

TOTAL 704380 1083470 4873570 



Example for Inventory of Laboratory Equipment 

1. Inventory number 
2. Date received and Location 
3. Instrument Name 
4 .  Manufacturer (address) 

5. Model number 
6. Serial number 
7. Purchase order (year & No.) 
8. Volts, Hz, Amps 
9. Vendor (address) 

10. Cost ($US) 
11. Source of funding 
12. Person Responsible 
13. Maintenance check (Dates and Status; Separate attached page if 
necessary for items 13, 14, 15, 16, and 19) 

14. Repairs (dates and Item) 

15. Spare Parts in Stock 

16. Spare Parts on Order 

17. Number of Units (if no S/N) 

18. Expected, Replacement Date: 

19. Comments : 



Annexure - 6 

S1. 
NO. 

PARTICIPANTS OF THE TRAINING COURSE AT NARC 

NAME 

Miss Nazhet Mumtaz 
Mr. Iftikhar Ahmed 
Mr. Tahir Anwar 
Mr. Abdul Ghafoor 
Mr. Tariq Masud 
Mr. Ghulam Raza 
Miss Rakhshanda Munir 
Mr. Shahid Munir 
Mr. Shahid Hameed 
Mr. M. Asif Khan 
Mr. Afzal Akhtar 
Mr. Aslam Sagar 
Dr. Ehsanullah 
Mr. Mahammad Munir Asif 
Mr. Ayaz 
Miss Shaheena 

TITLE 

A.S.O. 
S.O. 
S.O. 
S.O. 
S.O. 
S.S.O. 
S.O. 
S.O. 
J.S.O. 
S.O. 
S.S.O. 
S.S.O. 
S.S.0 
A.S.O. 
A.T.O. 
S.S.0 

DEPARTMENT 

Tissue Culture 
Fruit Crops 
E. R. L. 
Weeds 
D. T. 
Animal Nutrition 
Animal Nutrition 
V.P.C.P. 
Virology 
Vegetable 
C.D.R.I. 
Rice 
Food Technology 
E. R. L. 
Animal Nutrition 
Wheat 


