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l18BREVIATIONS 

G.R.M. 

M.E.D. 

D.O.W. 

H.M.B. 

Government of Republic of Malta 

Ministry of Economic Development 

Department of Works I Mariue Section 

Buhler Miag Braunschweig 

H.R.U. Buhler Brothers Uzwill 

M.S.C.L. Malta Shipbuildir.g Co. Ltd. 

P.L. Panta Lesco Malta 

H.R.C. Brown Boveri Cic, Germany 

M.D.D. Malta Dry Docks 

M.G.G. MediGrain 

LP.fl. 

P.W. 

M.S. 

H.C. 

M.D.O. 

Milk Producers Co-operative Soc. r.td. 

K.P.ll. Feedmill 

Public Works 

Molenschot Breda Holland 

l!ydrau Care Boxtel Holland 

Malta Development Organization 
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1. INTRODUCTION 

In accordance with contract no. 84/05/HR and Amendment No. 3 cancer-

ning mechanical <md electrical assistance for th2 Kordin Grain 

~errninal, Malta, between UNIDO, Vienna and G.E.M. Consultants B.V., 

Rotterdam, a representative of G.E.M. Consultants B.V. (Mr. J.G. 

Herrebout) visited Malta during the period September 1st up to and 

including DecernbP.r 18th, 1985. 

This report, reflecting the findings and recommendations, concludes 

the services required in the contract's Amendment 3. 
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2. PROJECT ORGANIZATION 

G. R.M./M. E.D. 

D.O.W. 

B.M.B. 

M.S.C.L. 

P.L. 

B.B.C. 

M.S. 

II. C. 

Persons involved 

- Mr. M. Sant 

... 
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Client 

Government implementing Agency, responsible 

for the execution of the works on the Grain 

Terminal Project on behalf of G.R.M. 

Member of consortium and Contractor for design, 

supply, delivery, installation and commissioning 

of the facilities and equipment. 

Member of Consortium and Contractor who will, in 

accordance with B.M.B. drawings, manufacture, 

supply, deliver to site parts of mechanical 

equipment. 

Member of Consortium and Contractor who will 

in accordance with B.B.C. design drawings, 

supply, deliver and install electri<:al equip-

ment. 

Subcontractor of P.L. who will, in co-operation 

with P.L. design and deliver electrical equip-

ment. 

Subcontiactor of B.M.B. for design, delivery and 

installition of weighing equipment. 

Subcont~actor of B.M.B. for installation of 

hydraulic equipment. 

Economic Division 

Ministry of Economic Devc~.opment 

Ass. Principal Secretary, wl10 will act on behalf 

of S.R.M. as contact person and cu-ordinator tor 
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- Mr. C. Cassar 

Engineer in Charge 

- Mr. F. Chachia 

- Mr. J. Mizzi 

- Mr. M. Camillery 

- Mr. M. Calea 

- Mr. J.F. Abela 

- Mr. M.G. Ellul 

- Mr J. Caruana 

Project Manager 

- Mr. J. Slerri 
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Department of Works, Marine Section. 

Chief Engineer, Marine Works. 

Department of Works. 

Department ot Public Works 

Assistant Director 

Department of Fublic Works 

Electri~al Engineer 

Malta Development Organization 

Senior Engineer 

Malta Shipbuilding Co. Ltd. 

Director & Production Manager. 

Malta Shipbuilding Co. Ltd. 

Senior Eng. Shipbuilding Div. 

Malta Shipbuilding 2o. Ltd. 

Senior Mechanical Engineer. 

Malta Shipbuilding Co. Ltd. 

Ass. Project Manager Mechanical Ensineer. 

- Mr. H. l\t::ard Panta Lesco Ltd. 

Director 

- Mr. O.M. James Panta Lesco Ltd. 

Project Manager Projects Electrical Engineer 

- Mr. B. Azzopardi Panta Lesco Ltd. 

As3. Project Manager Electrical Engineer 
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- Mr. u. Buhler Buhler Miag Br2unschweig 

Managing Director 

I - Mr. B. Hani Buhler Brothers Uzwil 

Director, Division Manager 

I 
- Mr. w. Herzmann Buhler Miag Braunschweig 

I Division Manager Bulk Material Handling & Storage System 

I 
- Mr. H. Krokel Buhler Miag Braunschweig 

Engineer Bulk Handling & Storage System 

I - Mr. E. Janke Buhler Miag Braunschweig 

Project Leader Engineer Bulk Handling & Storage System 

I 
- Mr. II. Tiedemann Buhler Miag Braunschweig 

I Engineer Bulk Handling & Storage iacilities 

I 
- Hr. H. Hartmann Buhler Miag Braunschweig 

Erection supervisor 

I - Mr. 0. Karl Buhler Miag Braunschweig 

Erection supervisor 

I 
- Mr. F. Krumpkamp Buhler Miag Braun3chweig 

I Erection supervisor 

I 
- Mr. G. Mueller Brown Boveri Cie Braunschweig 

Chief En~inecr Industri~l Division 

I - Vir. Seffer Brown Boveri Cie Bra11nsweig 

I - Mr. Greiser Brown Boveri Cie Hannover 

t - Mr. Leqe Brown Boveri Cie Hannover 
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I - Mr. W. EichenbP.rg Brown Boveri Cie Hannover 

Commissioning Engineer 
I 

' I - Hr. A. Br if fa MediGrain 

Board Secretary 

I 
- Mr. Ch. Farrugia MediGrain 

I - Mr. G. Buttigieg K.P.H. Feedmill 

I General Manager 

- Mr. A. de Boer Brown Boveri Cie Hannover ., 
Commissioning engineer 

- Mr. P. Lorenci Brown Boveri Cie Hannover 

~ommissioning engineer 

- Mr. F. v.d. Krabbe Hydraucare B.V. Holland 

Service Engineer 

- Mr. II. van Tongeren Hydraucare B.V. Holland 

Service Engineer 

- Mr. J. Struys Molenechot Breda Holland 

' 
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3 .1. \'ISIT REPORT 

Wednesday, September 4th, 1985 

Arrival Malta Airport 

Thursday September 5th, 1985 

hrs. 

10.00 Meeting at Ministry of Economic Development I 

Economic Division 

Present: Mr. M. Sant Economic Division 

Mr. A. Briffa Medi Grain 

Mr. G. Buttigieg K.P.H. Feedmill 

Mr. J.G. Herrebout G.E.M. Consultants 

G.E.M. Consultants briefed the meeting concerning the visit 

made to B.M.B. office on August 15th and 16th, 1985. 

During this meeting the items to be remedied (see Appendix 1 

- Final Report - Progress Report No. 12) have been discussed 

extensively. The proposals made by B.M.B. concerning the 

rectifications and modificaticns were acceptable. 

G.E.M. Consultants requested B.M.8. to establish an 

indicative time schedule as soon as the necessary in­

formation from sub-contractors is received, 

B.M.B. presented G.E.M. Consultants a preliminary list with 

delivery dates of the various parts needed for the recti­

fication (see Appendix 1). In view of this information it 

is estimated that further test runs can be held dLlring 

second half of October, 

G.E.M. Consultants presented B.M.B. a copy of the checklist 

with all outstanding items. 
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- Mr. M. Sant received a letter from B.M.B. dated August 12th, 

1985, in which B.M.B. mentioned "that successful testrun and 

commissioning of the installation took plare" (see Appendix 

2, page 3). 

G.E.M. Consultants disagree with B.M.B.'s statement about 

successful testrun. The execution of testrun during the 

period July 15th upto und including July 28th, 1985, were 

regarded as technically not acceptable. 

(See interim commissioning Report, Appendix 1 - Final Report 

- Progress Report No. 12). 

- Mr. M. Sant informed the meeting that sofar B.M.B. has left 

M.E.D. in the dark with regard to the requested time schedule 

and appropriate action. (See Appendix 3, page 3). 

- Mr. M. Sant asked attention for the technical staff required 

for the operation of the terminal. 

To identify the ~taf f a draft proposal in Progress Report 

No. 9 (Appendix 5.1., page 2) has been used as an example. 

The minimum staff requirements are: 

(a) electrical engineer (1), 

(b) electronic technician (1) , 

(c) electrician (1), 

(d) mechanical engineer (1) preferable with 3ome experience 

with hydraulic equipment, 

(e) mechanical fitters (2), 

(f) unloader operator (1), 

(g) loader operator (1), 

(h) control room operator (1), 

(i) scale operator (1), 

(j) handyffian (4) - for general maintenance, cleaning etc •• 
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Mr. A. Briffa is requested to provide names of personnel who 

are capable to fit into these functions. 

The necessary action will be taken to engage personnel as 

early as possible. 

- In order to improve the efficiency, ccnsideration may be 

given to the additional implementation of the following 

facilities: 

clean-up of shipholds is a rather complicated and time 

consuming operation; an additional pneumatic clean-up 

system of about 200 tons pE:r hour, will greatly improve the 

clean up operations, but it would be very costly. 

However, considerable improvement can be achieved by having 

3 bobcats and a small pneumatic pipe of about 20 tons per 

hour. A less costly alternative would be lowering a 

residual hopper for about 3 tons of grain, 

warehouses for bdg storage in order to crea~e a buffer, 

thus not being dependant on the hourly capacity of the 

bagloading facility (80 tons per hour) , additional equip­

ment needs then also to be purchased e.g. pellets, fork­

lifts, conveyors, trucks, etc .• 

Bagloading with a loader is too expensive although loading 

can be carried out uncomplicated but with a low capacity 

due to the 80 tons per hour bagloading facility. 

* an ether alternative which reduces too much handling of 

bags and which is not labour intensive could include bag 

beltconveyors from bagging plant to warehouse, overhead 

craneage and bundling equipment say into 1 ton each, 

* all alternatives tave advantages and disadvantages. 

It is advised to conduct a market stuoy in the 

Mediterranean and based on this study the best solution 

has to be worked out. 

Security iencing around the terminal has been discussed in 

the past but so far no action has been taken. 
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- Moisture content inside the silobins could be too high and 

th~refore it will be not possible to store grain products for 

long period. Consideration may be given to install forced 

vent:.latio1. in the reclaim tunnels which will lower the 

existing humidity but how far it will lower the humidity 

inside the bins can not be predicted. 

Although very costly it can be considered to install a grain 

drier to reduce moisture content, but weight losses might 

occur. 

- Silo walls and hopper slopes are not smooth enough. Slope 

connection to tr.e steel outlet hoppers are mostly less then 

45 degrees. Therefore, problems can be encountered when bins 

are being emptied. 

These problems already mentioned last year but since then no 

improvements have been carried out. 

Friday ~tember 6th, 1985 

- The past few days problems with silo compressor. The filter 

unit is completely blocked with an emulsion of oil and water. 

It might be possible that water separation is not operating 

as it should be. 

Phoned Mr. Hartmann of B.M.B. and explained the problems and 

request2d information from compressor supplier because in 

maintenance instructions no relevant information is given. 

It seems that the installed filter cartridges are wrong 

(fiber material). In spare parts only a ceramic typz is 

available. 

Monday September 9th, 1985 

- Telephone call with B.M.B.; 

according to the compressor supplier the installed filter 

type filters are wrong for the circumstances in Malta (high 

humidity). Ceramic filters have to be installed, 
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• compressor completely cleaned and new filters installed. 

Testrunned the compressor but stopped immediately because a 

lot of noise was heard. The impression exists that the 

vanes might be damaged due to low greasing with the oil/­

water emulsion. Decided to dismantle the compressor in 

order to check eventual damages. 

Meanwhile informed the supplier with regard to the noise. 

Supplier will investigate with the manufacturer and will 

phone back. 

- Received from Mr. M. Sant the letter and telex communication 

between G.R.M./M.E.D. and B.M.B. (see Appendix 3, page 1 to 

6). 

Tuesday September 10th, 1985 

- Telephone call with compressor supplier. 

According to the manuf~ctur~r, the noise can not come from 

rotor and vanes. As long as rotation is normal no damage can 

occur. If damage occurs, the rotor and vanes will be blocked 

in the housing and rotation by hand will not be possible. 

Supplier suggests to clean compressor and assemble with new 

ceramic filter cartridges. 

Pressure release valve to be checked and in case of doubts to 

be re-newed, becauae this valve will due to malfunctioning 

cause the noise during starting up of the compressor. 

- The new ordered B.K.T. chain to replace the damaged one, 

arrived at the site today. About one month later than 

planned. 
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Wednesday September 11th, 1985 

- Assembled silo compressor and testrunned for sume hours with 

a renewed ~elief valve. No further problems noticed and 

decided to put r.ompressor in operation. 

Checked bagging conveying line. Observed that bag steering 

plate at the end of the beltconveyor has to be modified. 

- Requested Mr. A. Briffa/MediGrain to arrange for a few 

trailers and some casual labour so that bagloading tests can 

be carried out. 

- Mr. O. Karl/B.M.B. modified drive motor support of jib 

beltconveyor in loader to enable adjustments of drive 

pulley. 

- B.M.B. has to fabricate a steering plate in transfer point 

between portal belt and loading jib belt, in order to improve 

the alignment 0f the belt. 

Thursday September 12th, 1985 

The bagloading exercise can be regarded as unacceptable. 

Bagloading belts did not stay aligned with continuous load of 

the 50 kg bags. Installed an additional steering plate next 

to the bag overturn roller. 

Arranged for re-weighing of the trucks and found on a total 

of 17,500 kg, a weight difference of 355 kg, which is not 

acceptable. 

Friday September 13th, 1985 

- Requested Mr. A. Briffa/MediGrain to arrange for bulktrucks 

for loading tests and trials. 
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Loaded the trucks with barley but the movements of the analog 

control panel are so fast that it is not possible to observe 

correct weighing. 

- Due t0 temperature rising i~ the yellow corn recirculation 

has to be carried out. 

Jbserved that emptying of s~iobin will be a problem. A great 

amount of grain remains on the bin slopes due to rough 

finishing of civil works and high humidity inside silo bins. 

- Received correspondence from Mr. M. Sant to B.M.B. (see 

Appendix 5). 

- Received by mail ~ram B.M.B. some information which is 

supposed to provide an answer on the off-tracking of the 

beltconveyors (see Appendix 6). 

Monday September 16th, 1985 

- Telephone call with B.M.B./Mr. E. Janke, 

received the latest information with regard to supply and 

arrival of the parts to be used for the necessary modifi­

cations. The delivery dates mentioned today differ from the 

dates received mid August, 1985. The new dates show another 

two weeks delay (see Appendix 4, page 3), 

requested B.M.B. to take the necessary action by contacting 

the belt supplier and insisted on an investigation on the 

spot. 

Tuesday September 17th, 1985 

Upon request of Mr. A. Briffa/MediGrain, bagloading exercise 

continued because MediGrain is in need of the grain which is 

already sold to feed millers. Bagloading exercise still gives 

the same problems with off-tracking of the brltronveyors. 
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Molenschot service engineer is finished with his installation 

wcrk and planned to depart from Malta. 

G.E.M. Consultants discussed with Molenschot and B.M.B. that 

the following points have to be remedied: 

* function of bag clamp, 

* off-tracking of bag beltconveyor, 

* analog control panel of bulk truck scale, 

* stabilizers to be installed, 

* paint work on A.B. scales. 

Wednesday September 18th, 1985 

- Received message from Mr. E. Janke/B.M.E. that he will travel 

to Malta in the company of a representative of Scholtz (belt 

supplier). 

'l'hursday September J. 9th, 1985 

- Mr. E. Janke/B.M.B. arrived on site and introduced Mr. Smith 

from the company Scholtz, Hamburg. 

Inspected all the belts in the company of Mr. Smith. 

He agreed that damages have to be rectified but he disagreed 

that the wearing faults are not correct, because what is 

shown on the rubber topcover are fabrication mistakes during 

vulcanization of the beltcovers. As the fabrication was 

executed under great delivery pressure, this kind of fabri­

cation mistakes have passed the control department. 

Mr. Smith will arrange for the necessary repair an~ will 

provide in writing the full quarantee regarding the life time 

of the belts. 

Mr. E. Janke checked with Mr. 0. Karl the remaining works to 

be carried out on loader and unloader. 
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B.M.B. planned to sent Mr. 0. ¥arl home for a certain period 

and will arrange for return of Mr. 0. Karl in due time. 

Fri_day September 20th, 1985 

- Informed by Mr. A. Briffa/MediGrain that it might be possible 

that MediGrain arranges a vessel to be loaded with 3000 tons 

of yellow corn and 2000 tons of wheat. 

Mentioned above to Mr. E. Janke in view of the planned 

departure of Mr. 0. Karl. 

Mr. Janke said that B.M.B. is not obliged to keep their 

personnel for operational exercise. 

According to Mr. E. Janke it is the task of the Client to 

provide for sufficient operational staff and it is not the 

responsibility of B.M.B. 

Monday September 23rd, 1985 

hrs. 

09.30 Meeting at Ministry of Economic Development/Economic Division. 

Present: Mr. M. Sant Economic Division 

Mr. A. Briffa MediGrain 

Mr. E. Janke B.M.B. 

Mr. A. Camillery M.S.C.L. 

Mr. J.G. Herrebout G.E.M. Consultants 

- Mr. E. Janke presented a time schedule. 

During the visit by G.E.M. Consultants to B.M.B. office it 

was announced that finalization of the modification was 

estiffiated during second half of October, 1985. 
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The presented time schedule shows now that this estimate has 

to be extended with a fe•<i weeks (see Appendix 7). 

According to Mr. E. Janke the additional time is due to late 

delivery of subcontractors. 

- In view of the extensive repairs on some beltconveyors, the 

supplier "Scholtz", Hamburg should guarantee in writing that 

in spite of the repairs, no negative effests on the lifetime 

of the belts are expected. 

Mr. M. Sant urged B.M.B. to present such a letter of guaran­

tee. 

- The problem with regard to re-circulation of the yellow corn 

was discussed and Mr. M. Sant repeated his disapproval 

concerning the telexes sent by 8.M.B. (see Appendix 2, page 

5, 6 and 7), 

at present re-circulation of the yellow corn has to be 

carried out when temperature increase exceed the allowable, 

. in the stor~d hard wheat there are no changes in tempera­

ture sofar but due to the humidity problem inside and 

outside the silobins it might be necessary in a later stage 

to carry out recirculation in the wheat also. 

Mr. M. Sant informs Mr. E. Janke about the additional conunis-

sioning tests to be made which is for the sole responsibility 

of B.M.B .• Mr. M. Sant suggested Mr. E. Janke to liaise with 

Mr. A. Briffa and to look for a possibility to execute tests 

in connection with vessel movements 0f MediGrain. 

- Discussed the malfunctioning of the truckloading scale. 

According to supplier leaflet, the type of scale 

EME-80/200-E(AB) will be fitted with AB basic control unit. 

However, the scale in~talled at Kordin is fitted with an 

analog control system. 
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After tests it appeared that with the analog system, the 

scale can not be used for truckloading. Weight difference is 

far above international standards. 

Mr. E. Janke explained that B.M.B. has contacted the supplier 

but sofar no response received for solving this matter. 

- Malfunctioning of bag clamp is discussed and with a proposed 

minor alteration on the opening side of the clamp the problem 

will be remedied. B.M.B. agreed on this. 

- Analysis of snaglist drawn-up by G.E.M. Consultants (see 

Progress Report No. 12; Appendix 1, page 21 to 30), results 

in the following: 

Unloader 

1. According to Mr. E. Janke the system installed at Kordin 

is similar to the system supplied in Liverpool. 

No explanation could be given why the BKT chain during 

trials at Kordin is broken and in Liverpool, it gives no 

problems. 

B.M.B. will investigate what the possibilities are to 

provide a more reliable protection. 

2. Completed. 

3. The level indicator changed into the type "MAIHAK" but 

with this type the cabling and interlocking is not 

suitable. B.M.B. will provide a suitable level indicator. 

B.B.C. is investigating the matter. 

4. Parts are with customs. 

5. Ready end of next week. 

6. Completed, but it will be more preferable to make it 

adjustable. 

7 Completed. 

8. Completed. 

9. Completed. 

10. In execution. 
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11. CompletPd. Functioning to be proved at test run. 

12. Completed. 

13. According to B.M.B., an additional item to ~he contract. 

G.E.M. Consultants disagreed and stated that indication 

light is absolutely necessary for operational purpose. 

Therefore, this is not regarded as an addition to the 

contract. 

14. In hand. 

15. Completed. Functioning to be proved at testrun. 

16. Completed. 

17. Oiltemperature sensor changed. 

For repeated start procedure, B.M.B. will supply a 6 

minute timer as addition to the contract. 

G.E.M. Consultants disagreed and stated that 6 minute 

timer is necessary for protecticn of the compressor and 

to guarantee no breakdown. 

18. P.L. will exchange broken compressor. 

l~. In hand with M.S.C.L., but sofar workmanship below 

acceptable standard. 

20. In hand. 

21. Completed. 

22. According to Mr. A. Camillery, this is in hand, but 

G.E.M. Consultants, disagreed with that statement. 

In the past few weeks the painters allocated by M.S.C.L. 

have shown such a low standard that paintwork carried out 

is hardly of an acceptable standard. 

Requested M.S.C.L. to carry out the work in accordance 

with the supplied written and verbal information < d when 

M.S.C.L. is sure that work is completed satisfactory, 

they will request for final inspection. 

23. Completed. Final adjustment to be made in grain. 

24. In hand. 

25. Will be executed by P.L. dccording B.B.C. information. 

26. B.B.C. will be requested to take the necessary action. 
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27. In hand, material ordered. 

28. Still to be investigated by B.M.B .. 

29. B.M.B. will explain this pronlem to the Client by letter. 

Loader 

1. Parts will be in Malta week 39. I11stallation will start 

second week of October. Estimated at ~ne week work. 

2. Completed. Function to be proved at testrun. 

3. Completed. New membranes are installed. Function to ''°' 

proved at testrun. 

4. Completed. 

r Completed. Function to be proved at testrun. 

6. High level indicator replaced and B.M.B. will investigate 

the possibility to install other type of beltscraper. 

7. Completed. 

8. Switches are installed for connection to panel. P.L. 

waits for B.B.C. instructions. 

9. Will be executed by P.L. according to B.B.C. information. 

10. In hand, material ordered. 

Transfer tower and wharf gantry 

1. Jn hand. 

2. In hand. 

3. Aspiration in hand 

Capacity flap: completed 

Bufferplates : completed 

4. Aspiration in i1and 

Stiffeners: completed 

Additional backplate: completed. 

5. Shoe support: completed 

Grain spillage: function to be proved at testrun. 
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6. Completed. 

7. In hand; most properly additional keep down rollers to be 

install ed. 

Headhouse and silo 

1. In hand. 

2. In hand (see delivery list). 

3. Will be completed end of next week. 

4. Will be completed end of next wei:!k. 

5. Completed. 

6. Will be completed end of next week. 

7. Completed. 

8. In hand; see delivery list. 

9. In hand; all flapboxes to be dismantled and slightly 

modified inside. 

10. Will be r.ompleted e•1d of next week. 

11. Completed. 

12. See delivery list arrival November; installation will 

start mid November. 

13. In hand. 

14. Paint supply Molenschot was not enough and colour was not 

matching the original paint. 

M.S.C.L. will repair the complete scales. 

15. Completed. 

16. In hand. 

17. Malfunction of truckload;_ng scale: 

See discussion before. 

Remaining points (see telex 27/03/85) 

3. As per item 22 of Unloader. 

11. In hand. 

12. In hand; started with removal on 20.09.1985. 

16. In hand. 
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17. On requEst P.L. will get hold of painter ::o impro1re 

execution. 

The additional equipment such as aspiration will be 

painted on mimic panel also. Items for further extension 

will be marked accordingly. 

18. In hand. 

19. P.L. will carry out when all additional cabling is ready. 

20. In hand, see item 19. 

Remaining electrical points (see telex 02.04.1985) 

1. B.M.B. will contact B.B.C. to find out the possibilities 

to remedy this item. 

2. Material on site; P.L. to carry out connections in 

accordance with B.B.C. information. 

3. In hand, see item 2. 

Progress Reports (Remaining points) 

- B.M.B. stated that items 1 to 10 are not part of B.M.B. 

supply, therefore Mr. E. Janke prefers not to discuss these 
• t­
l.~ems. 

Remaining mechanical ite~s 

- B.M.B. stated that items 1 to 14 are not part of B.M.B. 

supply. Therefore it is preferred not to discuss these 

items. 

Remaining electriGal items 

1. Additional high level indicators installed. The con­

nections concerning the interlocking to be done by P.L. 

in accordance with B.B.C. information. 

2. Additional low level indicators installed. Connections 

concerning the interlocking with scales to be given by 

Molenschot. P.L. will carry out the installation. 
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3. Installation completed, wiring to be connected by P.L. in 

accordance with B.B.C information. 

4. Completed. 

5. In hc:nd. 

b. In hand. 

7. In hand with P.L.; indication plates are ordered. 

8. As item 7. 

9. In hand. 

10. See item 13 unloader. 

11. See item 23 unloader. 

12. See item 27 unloader and item 10 loader. 

13. B.M.B. requested P.L. to simulate power supply fluc­

tiations to check if it is necessary to install voltage 

stabilizers. 

G.E.M. Consultants stated th~t investigation is a loss 

of time because great voltage fluctuations do exist. 

Therefore voltage stabilizers are highly advisable. At 

present two P.L.C.'s of scale are already damaged due 

to fluctuations. 

14. Only 10% installed, the remaining 90% will be carried out. 

by B.B.C. 

15. According to B.M.B. the supplied flash lights are an 

addition as they are not mentioned in contract. 

Client is not specifically interested in flash lights, 

but for operational purposes a telephone call should be 

heard above the noise of the machinery. 

B.M.B. will request P.L. to investigate wether flashing 

of lights can be improved. 

16. See item 12 headhouse and silo. 

17. In hand. 

18. Cabling already completed. 

19. See item 18, 

20. In hand. 

21. Completed. 

22. Parts will be sent by B.B.C. and P.L. will take care of 

the connections. 
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23. B.M.B. stated that this request is in addition to the 

contract. 

G.E.M. Consultants disagreed, bec,'!Lse an operating switch 

on level 55.50 meter, while mainte·,1ance/repair will be 

carried out oa level 15. 50 meter, L not practical and 

can be dangerous for maintenance per..;onnel. 

Suggested to install on level 15.50 m on/off switches for 

elevators inspection drives. 

24. According to B.M.B. not advisable in view of inspection 

of equipment prior to start-up. 

G.E.M. Consultants did not agree with th~s statement 

because maintenance and operation of particular equipment 

is a separate organization. 

The inspection prior to start-up is not only for a com­

pressor, all other equip1i1ent in silo is also started from 

the control room. 

25. In hand. 

26. In hand. 

27. B.M.B. will contact B.B.C. to find out the possibilities 

to remedy this item. 

28. Is part of additional items and will be followed up by 

P.L .• 

29. Completed. 

30. Completed. 

31. Completed. 

32. B.M.B. awaiting quotation of B.B.C. and P.L .. 

G.E.M. Consultants disagreed with waiting for quotation 

because this request is not an addition, but necessary 

for normal operational functioning and for safe guarding 

the installed equipment. 

33. see item 32. 
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Returned to site. 

- Informed by Mr. A. Briffa/MediGrain that the vessel expected 

coming wednesday is cancelled. 

Mr. A. Briffa is in the process of arranging an other vessel. 

- Proposed to Mr. A. Briffa to make a start with cleaning of 

the empty silobins. 

Mr. A. Briffa will arrange via the steveGore of MediGrain a 

crew to carry out the cleaning. 

Tuesday September 24th, 1985 

- Discussed with Mr. A. Briffa the safety measures to be taken 

for cleaning of silo bins which are contaminated eke to 

moisture problems. 

Sufficient ventilation to be provided, this can only be 

assured with forced ventilation. 

Thereto re11ting or purchasing of ventilators is advised. 

Before a bin is ready for cleaning the oxygen and gas con­

tents have to be measured and in case of low concentration of 

oxygen, forged ventilatLon has to be carried out with moni­

toring the oxygen and gas concentrations. 

Mr. A. Briffa will bring a measuring instrument from Medi­

Grain. 

- During heavy rainfall a lot of rainwater penetrated gallery 

roof, doors and windows and also waterproofing of siloroof. 

Informed Mr. F. Chadia/0.0.W. and M.S.C.L. because both 

parties have to take the necessary steps to remedy the 

problem. 

Ordered re-circulation of yellow corn due to rise in 

temperature. 
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Wednesday September 25th, 1985 

- The whole day bulk truck loading exercise. 

All trucks re-weighed due to weigh discrepancies of installed 

analog control panel. 

Thursday September 26th, 1985 

The whole day bulk truck loading exercise. 

All trucks re-weighed, again weigh difference observed. 

- Tele Malta arrived to carry out the requested connections to 

the PBX system but staff was not able to connect such sys­

tems. Requested P.L. to arrange tnat the local representative 

of the installed telephone exchange will be requested to make 

the necessary preparations soonest. 

- Mr. H. Hartmann started with the modifica·:ions on the motor 

controlled flapboxes. 

The modifications consist of complete dismantling of the 

flapboxes, removal of welded impact strips and replacing 

rubber seals. 

Upon request of B.M.B., P.L. connected a measuring 

instrument, to measure voltage dips. B.M.B. is still not 

convinced that voltage stabilizers for scales' electronic 

circuits have to be installed. 

Instrument is fitted for continuous measuring and the figures 

will be printed out. 

Friday Septewber 27th, 1985 

- Re-circulated yellow corn again due to rise in temperature. 
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- Checked voltage measuring instrument and it showed voltage 

differences of 30 Volt. 

P.L. will execute more tests. Also planned to carry out 

measurements on the unloader. 

- Informed by Mr. A. Briffa/MediGrain that he can arrange a 

vessel ~or next monday for about 2200 tons of yellow corn. 

DiscLssed above with Mr. H. Hartmann/B.M.B. to find out if 

this is possible due to the modification works. 

Mr. H. llartmann agreed and G.E.M. Consultants arranged for 

filling of scale bins A and B. 

Informed Mr. A. Briffa that it is possible ~o load the vessel 

next Monday. 

Monday September 30th, 1985 

- Started loading the vessel Dwerja II at 08.10 hr~ with one 

conveying line (625 tons per hour). 

It appeared that the additional installed steering plate in 

the transfer point did not function as expected. 

Off-tracking of loading jib belt still the same, also for the 

tripper a more reliable solution has to be provided, because 

off-tracking of belt appeared often. Loaded vessel with 2200 

tons of yellow corn. 

Tuesday October 1st, 1985 

- In corporation with Mr. A. Briffa purchased a ventilator 

complete with cable and plug for the use of silo bin clea­

ning. Tested the ventilator and concluded that this venti­

lator will provide sufficient airflow to clean bins from 

gasses and will create safe working condition. 

- Bulk truck loading carried out, all truck& re-weighed. 
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- Emptying of load-out bin for bulkscale will always be a 

problem, as long as future bulkscale is not installed 

(see Appendix 8). 

Wednesday October 2nd, 1985 

- Loading of bulktrucks. 

All trucks re-weighed and noted again weight differences. 

- Emptied silo bin number 22 into load-out bin bulkscale. 

Showed Mr. A. Briffa the great amount of barley remaining in 

the bin. 

All of the remains have to be taken out normally which is 

time consuming. 

At present no problem but when silo is put into full opera­

tion then this problem will have great influence on the 

operational aspects. 

- Informed by Mr. A. Briffa/MediGrain that tomorrow a coaster 

will come alongside to load yellow corn and wheat. 

Requested Mr. H. Hartmann to organise the modification work 

in such a way that loading can be carried out without dis­

turbance. 

- Mr. H. Hartmann re-modelled the additional steering plate in 

the transfer point between portal belt and loading jib 

beltconveyor due to the fact that this plate has not given 

the required results during the loading out on September 

30th, 1985. 

Thursday October 3rd, 1985 

- Started loading the vessel Dwerja II of 09.45 hours. 

Again problems with dedusting filters. Still problems with 

transferpoint between portal belt and loading jib beltcon­

veyor. Due to problems occuring with the loader, not able to 

finish the vessel today loaded 1800 tons of grain, although 

loader is designed for 1250 tons per hour. 
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The problems with de-dusting filters might be that capacity 

of compressor is too low to provide sufficient pressure when 

all three filters are operating simultaneously. 

Friday October 4th, 1985 

- Started at 08.30 hours to load remaining quantity. 

Same problem occured as yesterday. 

- Noticed that when changing the grainroutes, the motor 

controlled flapboxes are not closing properly. 

Informed Mr. M. Hartmann that this is not acceptable and 

need repair. 

- Arrival of B.M.B. 1st shipment in Malta. 

Requested Public Works to clear the parts from customs. 

- Observed high humidity at the far end of reclaim tunnels (96 

percent). Checked th~ rockformation around the silo and 

noticed that on various locations water is seeping down from 

rock cracks. 

Tuesday October 8th, 1985 

- Telephone call with B.M.B./Mr. H. Tiedemann. 

Requested Mr. H. Tiedemann to investigate if loader com­

pressor has sufficient capacity to supply all three dedusting 

filters simultaneously. 

The loader beltconveyors still give problems. Off-track 

running with a load of 600 M/T. 

We would like to be informed soonest when B.B.C. will send 

its commissioning engineer again. 

- First shipment of B.M.B. arrived at the site. 
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Wed:iesday October 9th, 1985 

- Telephone call from B.M.B./Mr. Winter. Being informed that 

next week a shipment with small items will arrive in Malta 

and that the lastest shipment will arrive in week 43 

(Wednesday October 23rd, 1985). 

- Discussed with Mr. H. Hartmann/B.M.B. the additional de-dus­

ting connection to be installed on tripper beltconveyor 82. 

Proposed to make connection on top of casing and underneath 

belt near beltscraper, because these are the areas where dust 

accumulate. 

Thursday October 10th, 1985 

- Telephone call with B.M.B .• 

Requested Mr. E. Janke to check the points of view of Scholtz 

on the damaged beltconveyor. 

Asked Mr. E. Janke if B.M.B. discussed the off-track running 

of the unloader/loader beltconveyors. No decision made yet. 

There are a few options to improve the present situation, 

viz.: 

checking and re-alignment, 

more tapered return pulley's, 

re-design of transfer points. 

Requested B.M.B. to repeat the discussion with B.8.C. con­

cerning the electrical design modification for the manual/­

automatic mode and the alarmfunction on mimic panel. 
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Informed Mr. E. Janke that the problems with Molenschot 

equipments are still not solved. It is expected that 

following topics shall be settled to the satisfaction of the 

Client: 

* function of bag clamp, 

* bag beltconveyor, 

* installation of voltage stabilizers, 

* analog control panel bulk truckscale, 

* low level indicators. 

Above items have been discussed with the Molenschot 

engineers who agreed that the remarks are correct but they 

were not in the position to rectify these items. 

Molenschot engineers where in Malta for installation and 

commissioning of the seales during June and July. 

Before the return to Malta of Mr. O. Karl, the design 

office of B.M.B. is investigating the problems occuring in 

the loader. When a solution is worked-out, we will be 

informed. 

Monday October 14th, 1985 

- B.M.B. started the erection of the additional de-dusting 

filter in the transfertower in accordance with the instal­

lation sketch from B.M.B. design office. 

During the initial stage of erection, observed that there is 

a much more favourable location at one level higher. 

It will make installation simple and access of mainfold and 

piping (starter) easier and for maintenance the inspection 

door will be on floor level. 

Discussed above with B.M.B./Mr. H. Hartmann and he agreed 

with the proposed change in location. 
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Tuesday October 15th, 1985 

- During the manual cleaning of silobin 6, a large crack was 

observed in the pre-stressed slabs of the bin slope. 

Informed D.O.W .. 

Wednesday October 16th, 1985 

- During the manual cleaning of silobin 7, a great amount of 

wet and damaged grain (yellow corn) was observed. 

Informed MediGrain I Mr. A. Briffa. He will arrange removal 

of the damaged grain. 

G.E.M. Consultants have warned constantly about this problem 

due to the high humidity inside the silobins (see Appendix 9) 

- Carried out loading of bulktrucks. Problems with chaincon­

veyor C4 occurred. 

Interlocking with bulkscale to be made. Dosage valve to be 

installed between scale and fillopening of chainconveyor. 

Received from Mr. M. Sant copies of correspondence from 

B.M.B. to G.R.M./M.E.D. concerning payment schedules (see 

Appendix 10) . 

Thursday October 17th, 1985 

During manual cleaning of silobin 8 simular problems as in 

silobin 7 observed, (wet and damaged grain) . 

Informed Mr. M. Sant and MediGrain I Mr. A. Briffa, thdt 

D.O.W. has to take action. 

Friday October 18th, 1985 

- Telephone call with B.M.B.: 

Informed by Mr. E. Janke that B.B.C. is going to send an 

electrical engineer to f ir.alise the existing installation and 

to start with the addition~ls, 
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Asked B.M.B. about the modification of the electrical dia-

grams. According to the information B.M.B. received from 

B.B.C. they are ready and will be brought by B.B.C. eng. 

Requested B.M.B. to provide Client with lists of installed 

ele~trical materials. 

Informed by B.M.B. that electrical equipment for additionals 

is ordered and will arrive in Malta in due time. 

Mr. E. Janke has investigated the possibilities to modify the 

alarm function of the mimic panel. To change the system an 

other panel with interlocking relais anu cabling will be 

required. Estimated costs DM 40,000 excluding tr~n~port. 

B.M.B. has not checked yet if compressor installed in loader 

has sufficient capacity. 

Bulk loading scale; Molenschot refuse to cooperate concerning 

exchange of control panel. B.M.B. reached no agreement with 

Molenschot. Mr. E. Janke will sent a copy of correspondence 

with Molenschot (see Appendix 12). However, G.E.M. Consultants 

will advise the Client not to accept the installed scale 

control panel. 

Informed by Mr. E. Janke that Mr. O. Karl will travel to 

Malta on October 20th, 1985. B.M.B. design office only 

gave some ideas in solving the problems in the loader and Mr. 

0. Karl is aware of these ideas and is instructed to carry 

out the modifications. 

- Discussed with Mr. A. Briffa / MediGrain the truckloading 

station. Strongly advised Mr. A. Briffa to apply to M.E.D. to 

furnish an operator cabin. 

Informed by Mr. A. Briffa I MediGrain that it is planned to 

load a vessel with about 2200 tons. 

Informed Mr. II. Hartmann I 8.M.8. to prepare and make arrange­

ments to avoid as much as possible delays in the rectifica­

tion work. 
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Detected the first insects ln the grain. Showed Mr. A. Briffa 

the insects and requested to arrange for the necessary tools 

and equipment to combat the insects. 

Later in the day Mr. A. Briffa informed G.E.M. Consultants 

that at MediGrain silo only two boxes, 5 years old, Phostoxin 

tables are available. N8 other tools and equipment and no 

labour with experience. 

Advised Mr. A. Briffa to 0rganize very soon a sufficient 

amount of Phostoxin and liquid to be sprayed outside the 

bins. 

When fumigation and spraying is not carried out within a few 

days, the problem will rapidly increase. 

Mr. A. Briffa will try hi£ utmost to collect some, but it 

is not possible to buy on the open market. 

Mr. A. Briffa has connections with the flour and feedmills 

and most probably they have some insecticides. 

Monday October 21st, 1985 

The information given by B.M.B. design office concerns 

mainly the installation of additional grain steering plates 

in the loader transferpoints. 

Mr. o. Karl will carry out the above recommendations. 

- Mr. M. Hartmann has to re-arrange the existing return dust 

piping in order to continue some rectification work 

during loading of the vessel tomorrow. 

Tuesday October 22nd, 1985 

- Start loading the vessel with one (625 tons per hour) 

reclaiming route. 

The yesterday placed temporarily additional steering 

plate in transferpoint from loading jib belt to portal 

belt the off-tracking of the belts slightly improved but 

did not give the required results. 
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• After a period of time testing with 625 tons decided to 

test with two reclaiming lines at 1250 tons per hour. 

The behaviour of the belts was slightly better than with 

625 tons but also did not give the results as expected . 

• Major changes to be carried out because off-track runnin9 

of loading jib belt in most positions still exist, 

• Finished loading of the vessel with all ~he problems of the 

belt including occasionally malfunctioning of the de­

dusting filters. Both probl2ms have to be solved. 

Mr. A. Briffa still not able to acquire the necessary 

insecticides. 

- Proposed and discussed with Mr. 0. Karl the following 

possible solutions to keep the grain under control in the 

loader transferpoints. 

(a) adjustable triangle sh&ped plates to be placed under the 

grain flow as follows. 

The triangle shaped plates accross the rotating loading 

shoe underneath the flow from portal beltconveyor 

transferpoint. 
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(b) for tripper beltconveyor B2 the same idea 

Mr. o. Kar~ agreed with the above proposals 

- Telephone call with B.M.B •. 

Informed by Mr. E. Janke that Mr. van Leysen/Molenschot will 

visit B.M.B. office to discuss the inaccurancy of the truck 

loading scale. 

G.E.M. Consultants will make a list with weight figures, with 

K.G.T. weight and custom weight (see Appendix 1.3.), 

Requested Mr. E. Janke to check with B.B.C. Braunschweig 

off ice if they have worked out the necessary cabling and j, 

instruments necessary for additional installations, because 

P.L. is at present not aware of drawings and extent of 

additional work, 

The delivery of parts planned for week 41 is still not on 

site. Rem1~~ 0d Mr. Janke that this is two weeks delay. 
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Wednesday October 23rd, 1985 

- Telephone call with B.M.B .. 

Informed by Mr. E. Janke that delivery of cables and 

instruments for the additional de-dusting filter and 

screwconveyor will be next week (44) , 

Requested B.M.B. to study the problems with the de-dusting 

filters on the loader. Inspite of all trials and small 

changes carried out no results have been noticed, 

When Molenscl.ot will visit B.M.B. next week, Mr. E. Janke 

will inform Molenschot that beltconveyor of bagging stations 

need to be modified. 

Mr. E. Janke is informed by B.B.C. ~hat the B.B.C. service 

engineer will be in Malta next week Thursday. 

Thursday October 24th, 1985 

- Telephone call with B.M.B .. 

The by B.B.C. modified electrical diagram for the unloader 

compressor to integrate an additional timer in the existing 

circuit, cannot be accepted. B.B.C. has to make another 

diagram. 

The instrument for measuring hydraulic pressure and 

temperature is missing an adapter for connect ion to t .1e 

measuring points. Mr. E. Janke will check. 

Informed B.M.B. that G.E.M. Consultants has advised the 

Client not to accept the bulkloading scale as installed. 

During manually cleaning of silobin 15, again observed a 

great amount of damaged grain due to moisture. 

1\nother problem in this bin is the about one meter wide flat 

part on top of binslope (see Appendix 14). 

Deformation noticed in the pre-stressed slahs on bin slope 

(see Appendix 14). 
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Mr. E. Janke requested G.E.M. Consultants the weighing 

data showing the descrepancies in weight. 

A visit of a Molenschot representative to B.M.B. office is 

arranged monday next. G.E.M. Consultants will sent a telex 

with the relevant information (see Appendix 13). 
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Friday October 25th, 1985 

- Telephone call with B.M.B. 

Informed by Mr. E. Janke that B.B.C. will send by truck, 

departing October 30th, all the necessary items needed for 

the modification. 

It is planned by B.B.C. that on November 6th, 1985, 

Mr. W. Eichenberg and another electrical engineer will 

arrive in Malta. Mr. Eichenberg will stay about one week, 

the other electrician will stay in Malta till all remaining 

work is completed. 

Informed by Mr. E. Janke that the latest B.M.B. supply is 

packed on October 29th and on the road to Malta. 

Due to the problems with off-tracking of the belt 

conveyors in unloader, and loader Mr. E. Janke will send 

various anj substantial information about belt conveyors 

(see Appendix 15). 

Monday October 28th, 1985 

- Upon request of Mr. M. Sant a meeting on the site with 

Mr. M. Galea I Malta Development Organi?.ation was organized 

to check together the remaining payment list due. 

- On advice of B.M.B. design office Mr. o. Karl installed an 

airknocking hammer on the dedusting filtercone in the 

loader. 

After a certain period of operation, filter malfunctioned 

again. 

Advised B.M.B. to turn the whole membrane casing 90 

degrees to arrange membranes horizontally to avoid drooping 

of membranes. Mr. 0. Karl will discuss this proposal with 

8.M.B. and require approval to carry out the filter 

modification. 
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Tuesday Ortober 29th, 1985 

- Telephone call with B.M.B. 

Mr. H. Tiedermann announced that yesterday it has been 

agreed between B.M.B. and Molenschot that the installed 

analog control panel will be exchanged for a digital 

control panel AB-basic. 

It will be ready before the end of November, 1985. 

Mailed the by Unido requested evaluation report concerning 

the present situation and views on the overall finali­

zation. 

Presented Mr. M. Sant a copy. This list to be read in 

comparising to ~ppendix 1 page 21 to 36 

{see Appendix 16). 

- Immediate action will be required on insect control in the 

silo. 

Informed Mr. A. Briffa I MediGrain and requested to 

arrange Phostoxin for silo bin fumigation and non 

poisoneous liquid complete with pressurized knapsack 

sprayer. 

- Noticed that from the already cleaned silo bins 5 and 9 

outlet slidegates water was dripping on the belt conveyors, 

opened the slidegates and some grain came out of the bins. 
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Wednesday October 30th. 1985 

- Requested 8.M.8. to replace the filter blower on the 

trippers of belt conveyors 85 and 86. 

With this replacement, a more dustfree and easier 

maintenance location is created. 

Thursday October 31st, 1985 

- B.M.8. approved the proposal for the modification of the 

membrane casing of the dedusting filters on the loader. 

Mr. O. Karl arranged immediately for the modification work. 

- Mr. A. Briffa arranged 5 cases of Phostoxin tablets and 

started immediately with recirculation of the grain and 

simultaneously dosing the tablets by hand. 

For Phostoxin dosing the silo is equipped with pellet 

dispencers but these dispencers can not be used with 

tablets, it was not possible to acquire pellets on short 

notice. Pellets have to be imported on licence. 

Advised Mr. A. Briffa to place on order as soon as 

possible. 

- Received by post some information on belt conveyor 

installation, alignment etc., 

This information was sent by B.M.9. in view of remarks made 

i11 the past concerning off-tracking of belts in unloader 

and loader. 

About possible solutions to avoid off-tracking there was 

not the expected information. The possiblities explained 

are already tried out. 

(see Appendix 15). 
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- Telephone call with G.E.M. Consultants for electrical 

back-up service. 

Requested to investigate the possibilities in interlocking 

the B.K.T. in such a way that chain breakages are not 

occuring any more. 

Friday November 1st, 1985 

- Telephone call with G.E.M. Consultants about the questions 

asked yesterday. 

The B.K.T. chain break protection is only possible 

hydraulically. Electrical interlocking is too slow. 

Multiple alarm is not possible with some simple 

additional parts, it will be a major operation. 

Proposal is to do it in sections which makes it less 

complicated. 

- The recirculation of wheat with contineous dosing (by 

har.d) of Phostoxin tablets carried out. 

- Repeated earlier made request to D.O.W. I Mr. F. Chnchia to 

install breather piping on top of silo bins 5, 6, 7 and 8, 

fitted with open/close valve. 

Outlet of breather piping to be placed outside of gallery. 

- Observed that the wipe-off plates in chain conveyors Cl and 

C2 are creating a strong knocking noise. 

Informed Mr. H. Hartmann and requested investigation 

considering the removal of these wipe-off plates. 

- Noticed that high level indicator stops reclaim conveyors 

first followed, through interlocking, by the following 

conveyors. When high level indicator is released before the 

interlocking sequence of the other conveyors is finished, 

the reclaim conveyor starts automatically without giving a 

signal to protect operating personnel. 

Complained to B.B.C. and requested to rectify this 

dangerous situation. 
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Tuesday November 5th, 1985 

- Telephone call with B.M.B., 

Informed Mr. E. Janke that it is prefered to have the 

wipe-off plates in chainconveyors Cl and C2 to be removed 

due to hard knocking noises when chain conveyors are empty 

or half empty. 

P.L. likes to be informed about coming shipment. 

Requested Mr. E. Janke to investigate in cooperation with 

their hydraulic expert if it is possible to add some type 

of hydraulic valve for very fast pressure release from 

the B.K.T. drive motors, release valve or valves 

interlocked with an electrical pressure monitor. 

An additional installed speed monitor will not suit thP. 

purpose because it is too slow, the mass of hydraulic pump 

electric motor is too much to release pressure in a 

fraction of a second. 

Mr. E. Janke is not able to give exact date of Molenschot 

engineer arrival to exchange the bulk loading scale control 

panel. 

'!'he required information about the connections for the 

measuring of hydraulic pressure with censor control is 

still not received. 

- Due to the modification on the dedusting filter on belt 

loader it will be necessary to have an additional platform 

for maintenance. 

Requested Mr. 0. Karl to fabricate such a platform. 
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Wednesday November 6th, 1985 

- The latest shipment of B.M.B. arrived on the site. After 

unpacking noticed that some support parts for dedusting 

filter were not included. Missing parts to be fabricated 

locally. 

- Telephone call with B.M.B., 

Informed by Mr. E. Janke that Molenschot service engineer 

will travel to Malta on November 14th or 15th, 1985, 

Molenschot off ice requested location change of hulk 

loading control panel. The present control panel is 

placed near bulk scale on level +23 meter in headho:.Ise. 

For the new AB basic control panel location on level + 23m 

is not advisable. 

Molenschot's proposal to install above panel in control 

room near the other AB basic panel accepted, however 

this location requires much more cable to be installed by 

P.L •• 

Updated electrical diagrams for unloader compressor 

still not received from supplier. 

Mr. E. Janke informed all parties concerned that he will 

arrive in Malta next week Monday, November 11th, 1985. 

Thursday November 7th, 1985 

Arrival of the B.B.C. service engineers, Mr. W. Eichenberg 

and Mr. Lorenci, 

Mr. W. Eichenberg will stay in Malta for about one week. 

Mr. Lorenci will stay in Malta as long as necessary. 
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- Due to the observed problems with humidity in and around 

the silo, G.R.M./M.E.D./D.O.W. had requested P.L. to 

prepare a proposal and quotation for forced ventilation in 

silo reclaim tunnels. 

Mr. M. Sant requested G.E.M. Consultants to attend the 

meeting at F.L. office discussing P.L.'s proposal. 

Present: Mr. H. Attard P.L. 

Mr. A. Azzopardi P.L. 

Mr. Galea P.L. 

Mr. Ch. Cassar D.O.W. 

Mr. J.G.Herrebout G.E.M. Consultants. 

Mr. H. Attard presented a specification/quotation with 

drawing concerning the forced ventilation in the reclaim 

tunnels. 

Mr. Ch. Cassar reqv.ested G.E.M. Consultants to give advice 

if proposal is acceptable. 

It would advisable for D.O.W. that P.L. provides more 

information on the supplied equipment, i.e. 

* documentation of the ventilators, 

* protection degree of the exhaust air fans and power 

feeders, 

* lay out drawing of main and sub. power feeder boards. 

Requested P.L. to provide on feeders indication lights 

that fans are running. 

(see Appendix 17). 
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Friday November 8th, 1985 

!i"'."S. 

10.00 Site Meeting 

Present: Mr. M. Galea P.L. 

Mr. J.G. Herrebout G.E.M. Consultants B.V. 

- On request of Mr. M. Sant a visit of Mr. M. Galea was 

arranged concerning finalization of the rectifications 

and time schedule related with payment schedule. 

Unloader 

will be ready mid of November. 

. Loader 

As loader needs to be tested again it is advisable to 

check the performance first in a small vessel {± 2.000 

tons) to avoid high costs in demurrage. 

When it appears that test is successful then final tests 

in larger vessel to be arranged. 

Transfer tower 

It is estimated that the installation of the additionals 

will be completed first week of December. 

Headhouse and silo 

Works to be carried out will be ready by the end of 

November. Thereafter test can be made to assure readiness 

for loading out into a ldrge vessel. 

- The electrical works will be completed together with the 

mechanical works. 

Completion of remaining civil works cannot be estimated as 

there is no action by P.W. and D.O.W. and it seems that the 

civil works will not be ready before the end of the year. 

- Electrical parts for the additional works arrived at the 

site. 
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- Repeated request to B.B.C. about the control voltage 

lay out. Control voltage needs to be changed into separate 

feeders to: 

* mimic panel 

* temperature control unit 

* weighing scales control panels 

* telephone exchange, 

B.B.C. agreed with request and will carry out the necessary 

work. 

Monday November 11th, 1985 

- Mr. E. Janke arrived in Malta with the intention to speed 

up in~tallation, to establish dates for new tests and 

trials and discussions with M.E.D./D.O.W. about the delayed 

payments. 

- The requested higher safety protection for breakage of 

B.K.T. chain has been investigated by B.M.B. hydraulic 

expert. 

Mr. E. Janke presented a letter dated November 7th, 1985, 

stating that the electrical operated safety device is 

sufficient and thdc it is techn~cal not possible to carry 

cut other proposals. 

Informed Mr. E. Janke that G.E.M. Consultants is not 

satisfied with th? answer and would like to receive a 

detailed explanation. 

(see Appendix 18 page 1-2). 

- Being informed by Mr. A. Briffa I MediGrain that the 

planned loading of a vessel will be carried out tomorrow. 
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Tuesday November 12th, 1985 

- Arranged loading of the vessel with 2.200 tons of wheat. 

The transferpoints in belt conveyor B2 tripper and loader 

show great improvement with the installed plates as 

proposed on October 22nd, 1985 (see sketches) . 

* ~inor changes have to be carried out. 

- During the loading silo scale panel 30 malfunctioned. 

Checked and detected that most probably the P.L.C. is the 

reason. 

- P.L. started with the installation of cabling for the 

additional equipment. 

- Mr. A. Briffa requested to arrange outloading of the 

remaining barley. 

Received some copies of correspondance between M.E.D. and 

B.M.B. concerning next commissioning. 

(see Appendix 18 page 3 to 7). 

Wednesday November 13th, 1985 

- B.M.B. arranged that local subcontractor started with the 

additional required aspiration piping in the transfer 

tower. 

Started bagging of the remaining barley, but unfortunately 

both bagging lines could not be put in operation due to 

malfunctioning of the scale analog control panels. 
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- Requested B.M.B. to inform Molenschot about the mal­

functioning of the loading out scale 30 and both bagging 

line scales. 

- Requested Mr. E. Janke to speed up an investigation into 

the poor functioning of the belt scrapers. 

Thursday November 14th, 1985 

- The travel limit supports for loader on the wharf have been 

destroyed by container trucks. Requested Mr. F. Chachia to 

arrange some large concrete blocks {available on site) in 

front of these limit supports. 

Friday November 15th, 1985 

- Mr. E. Janke informed that the supplier "Horsch" replied to 

the complaints on the poor functioning of the belt 

scrapers. 

The supplier "Horsch" agreed to sent an expert to Malta 

on Wednesday November 20th, 1985, to investigate the 

possibilities to improve the functioning of the scrapers. 

- Requested Mr. E. Janke to advance the visit of Molenschot 

service engineer. 

November 16th - November 20th, 1985 

- Daily site supervision. 
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Thursday November 21st, 1985 

Arrival of service engineer from the belt scraper supplier 

"Horsch". 

The service engineer checks all the installed belt 

scrapers. 

The service engineer had the following remarks: 

* more adjustments to be carried out, 

*belt Bl, BS and B6 need to be fitted with additional 

spring loaded supports, 

* after adjustments, test runs with grain have to be 

organized. 

The spring loaded supports for belt Bl are available and 

will be installed but for belts BS and B6 supports have to 

be ordered from supplier. 

- Mr. E. Janke received telex from Molenschot explaining why 

they did not sent their service engineer to Malta because 

the new parts for bulk scale are only ready on November 

21st, 1985 instead of November 15th, 1985. 

During the inspection of all the belts with service 

engineer, detected that belt of belt conveyor B3 showed 

detoriation on ~he vulcanized strips. 

Informed and showed Mr. E. Janke and insisted on 

immediate action from B.M.B. to supplier "Scholtz" 

Hamburg. 

(see earlier mentioned problems with other belts amendment 

No. 2 - Final Report, Progress Report No. 12, Appendix 1, 

page 27). 

(see also B.M.B. letter dated October 24th, Appendix 18 

page 3). 
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Friday November 22nd, 1985 

The belt scraper supplier service engineer adjusted and 

testrunned all the belts (empty). 

Installed the spring loaded supports on belt Bl and 

testrunned. 

Requested and received approval from Mr. A. Briffa I 

MediGrain to recirculate grain for a certain period to 

check if there is any improvement after the adjustments of 

belt scrapers. 

Recirculated grain (wheat) for a few hours and observed 

improvement but an optimum effect cannot be established 

because the running-in of scrapers needs time. The service 

engineer assured that after a longer period the scrapers 

are runned-in and get the shape of the belt. 

The service engineer will upon return in factory arrange 

for spring loaded supports for belts BS and B6. B.M.B. will 

arrange transport to Malta. 

Monday November 25th, 1985 

- Requested Mr. Lorenci I B.B.C. to carry out the necessary 

changes and additions for the sequential start of filter 

units. 

Before departure to Malta Mr. Lorenci was informed by 

B.B.C. office which work has to be carried out. Above item 

was not on that list. Showed Mr. Lorenci the remaining 

electrical point list on which above item was mentioned 

since April, 1985. 

- To avo_ ~ -lectrical discrepancies requested 

Mr. E. ,:,_ inform Mr. Lorenci that all the remaining 

electrical items have to be remedied. 
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Tuesday No•1ember 26th, 1985 

- Received telephone call from Molenschot requesting more 

information about the malfunc~ioning of the bagging scales 

and outloading scale 30. 

Molenschot service engineer will arrive in Malta November 

25th, 1985. 

Wednesday November 27th, 1985 

- Informed by Mr. A. Briffa I MediGrain that they foresee 

problems the coming weeks with the arrival of vessels to 

discharge at MediGrain silo. 

it was suggested to discharge one vessel at Kordin and 

store temporarily. 

- Tested the modified dust filter on loader portal belt 

conveyor, at present connected with the tripper. 

Observed that suction on the two tripper connections is far 

below requirements. Suggested to enlarge the filter suction 

opening to create more airdraft. 

Thursday Novewber 28th, 1985 

Molenschot service engineer Mr. J. Struys arrived in Malta, 

He checked the malfunctioning of the outloading scale 30. 

It became clear that the P.L.C. was damaged, most probably 

due to unstabilized voltage. 

During the previous scale installation tests and trials, 

four P.L.C. 's were exchanged, 

Voltage stabilizers are on the site but not installed by 

B. M.13. 
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Friday November 29th, 1985 

- G.E.M. Consultants wrote a memorandum to Mr. M. Sant 

concerning the latest developments at Kordin Silo, 

special attention to be drawn to: 

* seepage of rainwater, 

* civil Works, 

* mechanical Works, 

* electrical Works, 

* expiry of Agreement 84/05, 

* summary of items which have been completed 

upto November 29th, 1985, 

(see Appendix 19). 

Molenschot service engineer checked the problem with the 

bagloading scales, 

Exchanged potentiometers and adjusted some parts in the 

electronic prints. 

Tested the scales with a few bags and observed that scale 

function is correct. 

Stopped the testing of the scales because of problems with 

the bag sewing machines. 

The service engineer checked the mechanical side of the 

sewing machines. The proximity switch might receive 

maqnetir. influence of a mechanical part. 

To release ti1e magnetic field the sewing machine has to be 

switched on several hours before operation can be carried 

out. This is not acceptable and should be rectified by the 

supplier. Informed Mr. E. Janke and requested action. 
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- A few weeks modified electrical diagrams were received from 

compressor supplier, but proposed modification was not 

correct. 

Suggested to B.B.C. engineer to use another timer instead 

of the one proposed and draw-up the necessary connections. 

The B.B.C. engineer presented his prop0sal and agreed to 

work it out. 

With this modification and the use of another timer the 

unloader compressor switch board can be finalized and 

safeguard the required idle time of 6 minutes, and not 

allow repeated starts with full air pressure. 

- Informed by Mr. A. Briffa I MediGrain that the vessel 

planned to unload grain at Kordin Terminal will arrive 

tomorrow and will be ready Monday morning December 2nd, 

1985 to discharge. 

Informed also B.M.B. and requested cooperation. 

Monday December 2nd, 1985 

- On arrival at the site noticed that vessel was moored 

alongside the wharf wrongly. 

Requested Captain and Chief Officer to shift the vessel 

backwards about 100 meter. 

Informed Mr. A. Briffa I MediGrain that due to shifting 

discharging will start later than planned. 

- Started the necessary Unloader equipment and noticed oil 

leakage on connection coupling of feed pump for hydraulic 

apparatu3es. 

This leakage on the same coupling occured already twice 

before. 

Requested Mr. o. Karl I B.M.B. to remedy but unsuccessful 

because a new o-ring was not available. 

To enable the discharge of the vessel, decided to collect 

the oil for today and in the meanwhile to buy a new a-ring 

1ncally. 
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Mr. E. Janke will arrange for procurement. 

Suggested Mr. E. Janke that a hydraulic expert can solve 

the problem, Mr. E. Janke will call "Rexroth" supplier of 

the hydraulic cabin. B.M.8. can claim guarantee. 

- During discharging observed that interlocking function 

between scale and lowlevel in upper bin is not carried out 

as required. 

The proper working condition is that scale can only start 

with weighing after low level indicate that sufficient 

quantity of grain is available. 

Requested Molen and B.B.C. service engineer's to carry out 

the necessary connections to reach the requirements. 

Another interlocking failure observed in the start 

conditions between chainconveyors and upperbin of scale. 

Requested B.B.C. service engineer to investigate and 

modify. 

- Requested MediGrain stevedore to arrange today for 

adequate bulldozers in good working condition, to carry out 

the clean-up exercise in ship hatches. 

- Checked the modifications in unloader and silo equipment. 

It seems that equipment performs adequately. 
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'l'uesday December 3rd, 1985 

- Before starting with dischargf' of the vessel, tried to 

repair the oilleakage on feedpomp. 

B.M.E. procured a-rings. 

Replacement was not successful as leakage still exists. 

Convinced Mr. E. Janke I B.~.B. that Rexroth ser•1ice 

engineer has to be called to remedy this leakage and 

meanwhile also other very small oil-drips which can give 

greater problems lateron. 

- Measured several times the capacity of the Unloader under 

full load and it showed that Unloader easily reached the 

required 1100 tons per hour in heavy grain with a specific 

weight of 0.75 metric tons per cubic meter. 

Wednesday December 4th, 1985 

hrs. 

09.00 Site Visit 

Present: Mr. M. Sant M.E.D. 

Mi:. Ch. Cassar o.o.w. 
Mr. F. Cachia P.W. 

Mr. w. Herzmann B.M.B. 

Mr. E. Janke B.M.B. 

Mr. H. Hartmann B.M.8. 

Mr. Barbara M.S.C.L. 

Mr. J. Abela M.S.C.L. 

Mr. A. Cammillery M.S.C.L. 

Mr. II. Attard P.L. 

Mr. o. James P.L. 

Mr. B. Azzopardi P.L. 

Mr. A. Br if fa MediGrain 

Mr. J.G. Herrebout G.E.M. Consultants B.V. 
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- This meeting was requested by Mr. M. Sant with the 

intention to carry out a visual inspection on the 

rectifications and eventual remaining works. 

- After the inspection tour around the whole plant Mr. M. 

Sant proposed to continue the meeting at M.S.C.L. office. 

Visit M.S.C.L. Office 

Present: Mr. M. Sant M.E.D. 

Mr. w. Herzmann B.M.B. 

Mr. E. Janke B.M.B. 

Mr. H. Attard P.L. 

Mr. 0. James P.L. 

Mr. B. Azzopardi P.L. 

Mr. A. Br if fa MediGrain 

Mr. J.G. Herrebout G.8.M. Consultants B.V. 

- Mr. M. Sant opened the meeting by requesting !3.M.B. to 

present a statement of facts about the delay's occured. 

It is for M.E.D. important to have these statement of 

facts in order to enable M.E.D./D.O.W. to settle the 

payments due. 

- Mr. W. Herzmann sees no immediate reason to prepare first a 

statement of facts concernlng the delay's because the 

payments due concern only the erection and commissioning. 

Delay's in connection with the penalty clause in the 

contract are separate contractual obligations. 

Mr. W. Herzmann reminded the meeting that in the past the 

presentation of silo logbook to be counter signed was 

always refused by Mr. Ch. Chassar without presenting a 

reason. 

If silo logbook had been kept and counter signed for 

approval, the logbook would present the statement of facts 

about delays. 
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- Mr. M. Sant explained that payment with regard to finali­

zation of erection has been withhold due to M.E.D. feeling 

that the equipment installed was not in accordance with the 

agreement. Simular feelings exist for commissioning. 

- Mr. W. Herzmann and Mr. E. Janke disagreed with Hr. M. 

Sant's statement because the equipment installed is in 

accordance with the agreement and erection was completed. 

Consequently payment of erection could be made. 

- In view of the successful testing of the mechanical and the 

electrical equipment on 2nd and 3rd December 1985, G.E.M. 

Consultants could advise G.R.M. and M.E.D. that 

commissioning can be regarded as finalised and it is 

no reason to withhold the signing of the certificates of 

final acceptance. 

- Conclusion of B.M.B. is that after the certificates are 

signed the warranty period will come into effect which is 

more favourable for M.E.D. than laid down in the contract. 

- Mr. M. Sant assumes that most probably next week the 

signing of the certificates will be made. 

- According to Mr. W. Herzmann the existing L.C. has to be 

prolongated upto the end of 1985 by the Central Bank on 

instruction from D.O.W. 

The remaining payment balance is DM 1.9 million, except the 

value denominated in Maltese liri. 
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Training of personnel is being discussed again and B.M.B. 

assured that when personnel is made available B.M.B. is 

prepared to carry out training. 

- It was observed that no representative of M.S.C.L. was 

attending this meeting. 

- Mr. M. Sant brought forward the problems with the belts, 

and the reply letter of B.M.B. 

It is difficult to understand paragraph 2 

quote 

we herewith declare that the visual deficiencies are 

without influence over mode of running and lifetime of the 

belts 

unquote 

Mr. M. Sant asked G.E.M. consultants about the lifetime of 

a belt. 

G.E.M. Consultants explained that it is difficult to say 

b~cause it depends greatly on: 

type of material conveyed 

environmental conditions 

mode of maintenance 

running hours per year 

However, from experience it can be calculated 6 to 8 

years (see Appendix 18 Page 3). 

Returned to Site 

- Finished with discharging the vessel at 13.30 hours. The 

only problem during the discharging are the hydraulic 

leakages to be remedied by B.M.B. 
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Thursday December 5th, 1985 

hrs. 

10.00 Meeting at Ministry of Economic Development/Economic 

Division. 

Present: Mr. M. 

Mr. M. 

Mr. A. 

Sant 

Galea 

Brif fa 

~r. J.G. Herrebout 

Economic Division 

M.D.O. 

M.G. 

G.E.M. Consultants B.V. 

- Mr. M. Sant arranged for this meeting for the sake of 

information and possible involvement of the Malta 

Development Organization Mr. M. Galea. 

- Mr. M. Sant presented a draft for Handling and Storage 

Agreement between The Canadian Wheatboard (CWB) and Kordin 

Grain Transhipment Silo. 

The presentation of the draft proposal gave G.R.M./M.E.D. 

the impression that it is the intention of C.W.B. to 

opera~e Kordin Grain Terminal. 

It was advised to G.R.M./M.E.D. to obtain from other 

sources also draft agreements (see Appendix 20). 

- Conformation of Commissioning 

The unloading of the vessel on 2nd and 3rd December can be 

regarded as successful and modifications plus additionals 

have been tested. 

G.E.M. C0~sultants can advise G.R.M./M.E.D. that the 

commissioning is finalized and performance tests have been 

executed. 

Mr. M. Sant requested G.E.M. Consultants to put the 

confirmation in writing. G.E.M. Consultants agreed to write 

a letter with an enclosure list of remaining small items 

which have to be performed by B.M.B. in a short period (see 

Appendix 21). 
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- Paintwork 

This item on the lisl of remaining items is the main 

concern. 

G.E.M. Consultants advised G.R.M./M.E.D. to insist with 

M.S.C.L. to supply sufficient paint for rectification work 

and subcontract the execution and charge M.S.C.L. for the 

total costs. 

Mr. M. Sant asked G.E.M. Consultants the time necessary fo~ 

the rectifications. 

It is estimated that it will take three months with three 

painters. 

- Penalty for delay 

According to Mr. M. Sant it might be possible that 

G.R.M./M.E.D.will insist on penalty for delay as described 

in Contract Volu~e I schedule 3.8. 

It will become extremely difficult to determine the 

extent of the delay because the progress of erection to be 

recorded in a logbook has never been counter signed by the 

buyers authorized representative (D.O.W. Mr. Ch. Cassar). 

Remaining contractual payments will be retained by 

G.R.M./M.E.D. i.e. - erection being 5% of contract sum 

- cormnissioning being 5% of contract 

sum. 

It is assumed by M.E.D. that additional contracts can be 

paid in accordance with their value. 

Demurrage of unloading commissioning vessel due to B.K.T. 

chain breakage will be claimed, in addition vessel stayed 3 

days and 8J hours longer than the contract with ships 

owner. 

It will be questionable if B.M.B. can claim additional cost 

for the installation of a start/stop near elevator mainte­

nance opening. 

- Spareparts 

The mechanical as well as electrical spare parts have to be 

checked in accordance with the contract. 
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B.M.B. has to prove that the delivered spares are valued 

the same as described in the contract, i.e. compressors and 

scales are not the same make as described. 

In volume II Annex II Page 11.9 of the contract is 

mentioned. 

quote 

A definite list will be drawn up jointly between the buyer 

and the Contractor in due time 

unquote. 

- Civil Works 

No progress has been noticed in finalizing the remaining 

points and rectifications on workmanship. 

The most critical points are the workmanship on inside 

and hopper slopes of silobins and the humidity in and 

aroun~ the silo. 

(see Appendix 14, situation on June 3rd 1984). 

- Remaining items on snaglist 

Scrutinized the list attached to memorandum sent to 

Mr. M. Sant on November 29th, 1985. 

Meanwhile various items could be crossed out. 

Have sent the following information to G.E.M. Consultants 

Rotterdam enabling them to inform Unido. 

Tests for commissioning purposes have been carried out. 
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Loader 

On 12/11/85 loaded a vessel with 2200 tons of Wheat. 

- Problems with Off-tracking of conveyor belts have been 

successfully solved. 

- Problems with de-dusting filters are solved. 

- Meanwhile the other items on snag list are carried out. 

Unloader 

On 2nd and 3rd December 1985, discharged vessel with 5500 

tons of Yellow Corn. 

- The Major operational problems are solved. 

Meanwhile small remaining items will be carried out in the 

coming week. 

Transfer Tower 

- The additional installed de-dusting has proved during the 

testing period, that problems on that part have been 

completely remedied. 

Headhouse and Silo 

The main item remaining is a new bulk loading control 

panel, dry test carried out, with grain will take place 

beginning of next week. 

The major modifications on transfer points, inlets to 

elevator boot, have been successfully tested. 

- Small remaining items will be carried out in due time. 

- One major problem has to be solved by B.M.B. and Scholtz, 

suppliers of belt for belt conveyor B 3. 



I 

I 
I 

\ I 
I 

' I 

I 

' 

- C<' -

Other remaining points 

The other remaining points on the snag list are mostly civil 

construction problems which are already mentioned a year ago, 

but sofar no action has been taken by P.W. and D.O.W. 

Meeting on December 4th, 1985 

- In view of the successful testing of the mechanical and the 

electrical equipments G.E.M. Consultants could advise 

G.R.M. and M.E.D. that commissioning can be regarded as 

finalised and there is no evidence that can withhold the 

signing of the certificate of final acceptance after 

successful completion of performance test. 

- The small remaining items will be carried out by the 

consortium the coming two weeks. 

- During the meeting, M.E.D. shows the willingness of 

arranging the payments due, according to the contract: 

i.e .• completion of erection 

successful commissioning. 

- The penalty in regards of delay, has to be discussed after 

B.M.B. presented a statement of facts describing what has 

hampered the erection and completion. 

Friday December 6th, 1985 

- Wrote a statement about the successful testing, 

with a snag list of the remaining small items to the 

rectified in a limited period of time. 
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- The newly installed AB basic control panel for the truck 

loading scale is damaged by P.L. 

A mistake in wiring by P.L. causes burning of P.L.C. and 

feeding prir.t. 

Molen service engineer immediately contacted Molen 

Holland to order new parts. 

Checked bag closing sewing machines again and observed the 

same problem as described on November 29th, 1985. 

also about this problem Molen servicP- engineer informed 

Molen Holland. 

- Mr. o. Karl I B.M.B. supervisor departed from Malta. 

Monday December 9th, 1985 

- Daily site supervision. 

Tuesday December 10th, 1985 

- Requested Mr. A. Briffa/MediGrain to arrange trailers for 

bag loading because we would like to test the bag sewing 

machines and the bag belt conveyor. 

- The replacement parts for truck loading scale mentioned 

December 6th, 1985 arrived at site. 

Molen service engineer installed the parts and dry tested 

the whole truck loading scale. 

- Requested Mr. A. Briffa/MediGrain to arrange bulk trucks to 

test the bulk truck loading scale. 
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Wednesday December 11th, 1985 

- Arranged to continue with bag loading but again simular 

problems as before with the bag closing sewing machines. 

- During the bag loading exercise observed that bag counters 

built-in the analog control panel by certai~ simultaneous 

scale movements counting two bags while only one bag was 

weighed. 

Made Molen service engineer aware of it and requested 

rectification work in the internal panel wiring. 

Thursday December 12th, 1985 

- Ordered bulk trucks for wheat loading exercise with the new 

installed AB basic digital control panel. According to 

Molen service engineer the installation is ready for 

operation. 

Started with loading of the bulk trucks and observed no 

discrepancies. 

Arranged that each loaded truck is re-weighed by custom's 

truck weighing scale. 

After loading twelve trucks the weight difference was only 

40 kilogrammes which is a great improvement compared to the 

earlier exercise with the analog control panel. 

Weight difference was better than scale supplier indicated 

in their design pRrameters. 

- The required springloaded supports for the belt scrapers on 

belt conveyors BS and B6 arrived on site. 

B.M.B. immediately organized installation. 

- MediGrain faces problems with their :-.. .. pp..:_y of wheat to the 

flour millers and i..n a few days the f'L· :-:k of wheat in 

MediGrain silo will be finished. 
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Mr. A. Briffa/MediGrain requested cooperation of B.M.B. 

in loading a vessel next week, to provide MediGrain with 

sufficient stock upto the end of January 1986. 

Mr. E. Janke I B.M.B. explained Mr. A. Briffa that this 

request to B.M.B. might not be granted, due to the fact 

chat they estimate that their remaining work will be ready 

this week and their supervisor is planned to de~art Malta 

not later than December 11th/15th, 1985. 

It is also arranged by the consortium that they will 

remove their workers. 

Friday December 13th, 1985 

Observed again rain water in the silo bins. Checked the 

empty bins and detected leakages into bins 2, 3, 9, 11, 15, 

16, 17 and 26. 

Informed Mr. F. Chachia I D.O.W., Mr. M. Sant I M.E.D. 

and Mr. A. Briffa I MediGrain on above. 

- Mr. M. Sant I M.E.D. and Mr. A. Briffa I MediGrain have 

put both great effort to convince B.M.B. with regards to 

the emergency of the flour millers wheat supply but sofar 

without results. 

- Informed by Mr. E. Janke I B.M.B. that today it will be 

Mr. H. llartmann's last day at the Kordin Grain Terminal. 

Tried to convince B.M.B. about the importance of having 

back-up from B.M.B. next week but without result. 

According to Mr. E. Janke I B.M.B., they have no 

obligations in carrying out transhipment and loading of 

vessels. 
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Monday December 16th, 1985 

Site meeting 

Present: Mr. E. Janke B.M.B. 

Mr. J.G. Herrebout G.E.M. Consultants B.V. 

- This morning Mr. E. Janke attended a meeting with 

Mr. M. Sant and others about possible signing of 

certificates connected with payment schedules. 

- Mr. E. Janke requested G.E.M. Consultants to check and 

confirm the items finalized on the snag list attached to 

G.E.M. Consultants letter dated December 6th, 1985. 

Because this morning G.R.M. and M.E.D. informed Mr. E. 

Janke that signing of certificates will only take place 

when all items on snag list are completed 

(see Appendix 22). 

- Presented Mr. E. Janke with a list for rectification to be 

made in the maintenance instruction files 

(see Appendix 23). 

- Strongly requested B.M.B. to present an original mechanical 

sparepart list because the one used to check the spareparts 

is a packing list. 

Stressed the urgency of receiving the as-built electrical 

diagrams from B.B.C. according to contract (5 sets). 

- Requested Mr. E. Janke to exchange soonest the damaged 

proximity switches for the unloader tripper. 
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- As several small leakages in hydraulic equipment was 

observed , Mr. E. Janke had requested the supplier 

"Rexroth" to send a service engineer. 

Service engineer started today to carry out the necessary 

work. 

Oilleakage on feedpump still remain because the necessary 

part is not available in the spareparts and locally not 

available. The service engineer will order this part and 

arrange transport to Malta. 

- As already stipulated by Mr. E. Janke I B.M.R. on December 

13th, 1985, B.M.B. cannot fullfill the request for 

assistance in loading a vessel. 

- Informed Mr. M. Sant I M.E.D. and Mr. A. Briffa I MediGrain 

~bout the latest developments of assistance in loading a 

vessel tomorrow. 

When vessel arrives tomorrow at least a few people fro~ 

M.S.C.L. are needed to give some assistance. 

G.E.M. Consultants stressed their concern and refrain 

from any responsibility with regards to possible damages 

during loading of the vessel. 

Mr. M. Sant I M.E.D. will request M.S.C.L. management for 

possible assistances. 



I 
I 

' 
I 

I 

' I 

I 

- 68 -

Tues.Jay December 17th, 1985 

- Arrived on site 07.00 hours and noticed that five people of 

M.S.C.L. are present for assistance. 

- Vessel was moored in the wrong position. Requested Chief 

Officer to shift the vessel. 

- Also present labourers of the stevedoring company used very 

often by MediGrain, and one weigher operator from 

MediGrain. 

- Started conveying system in Control Room but one route 

fails to react. 

Checked the routing and noticed that one flap on 

transfer point between silo and belt conveyor B 2 was not 

in the right position. Adjusted flap in the right position. 

- Started loading and immediate problems with high level 

indicators in the loader. 

Adjust sensitiveness of the level indicators. 

Adjust triangle grain break plates in tripper and loader 

transfer point to create more spacing in between plates. 

- Loaded the vessel with about 6,000 tons of hard wheat. 

Wednesday December 18th, 1985 

hrs. 

09.00 Departure Malta. 
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Last minute information 

- The as built electrical drawings and diagrams from B.B.C. still 

have to be presented by P.L. (5 sets). 

- Original sparepart list still to be provided by B.M.B. 

- Mr. E. Janke agreed to exchange the damaged proximity switches for 

unloader tripper. 

- Tools belonging to the "Union Special" bag closing machines to be 

completed. 

- Bag closing machines need immediate attention by supplier "Union 

Special" and B.M.B. because magnetic induction by the sewing start 

lever influePces the magnetic field of a proximity switch. 

- Confirmation letter to be presented by the supplier of the 

installed belt scraper (the company "Horsh") , to confirm that after 

the run in period the belt scrapers will perform as required. 

- Oilleakage on feedpump unloader to be remedied by B.M.B. 
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7. 

8. 

10. 

Progress Reports 

(remaining points) 

- 70 -

Backfill of steelhoppers in silo bins to be corrected. 

Signing of silo logbook. 

Minutes of meetings to be verified for correctness. 

Sign boards of headway on unloader and loader. 

Safety precautions. 

Residual hopper to be fabricated. 

Humidity of silo bins to be remedied. 

11. Manhole covers to be installed in lower outloading 

scale hoppers. 

ACTION 

D.O.W. 

D.O.W. 

D.O.W. 

D.O.W. 

D.O.W. 

D.O.W. 

D.O.W. 

D.O.W. 
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Remaining mechanical items 

ACTION 

1. Walkways and workfloor on level +15.50 meter headhouse. D.O.W. 

3. l!eadhouse wall openings to be fitted with covers. D.O.W. 

4. Remaining work on floor openings in headhouse. D.O.W. 

5. Fire extinguishers to be placed in headhouse and silo. D.O.W. 

9. Finishing doors and windows in auxiliary building. D.O.W. 

10. Some closure (door) to be made in cable tunnel from 

silo to auxiliary building. D.O.W. 

11. Decision on emergency generator for fire lighting 

pumps. D.O.W. 

12. General cleaning of headhouse and silo inside and outside. D.O.W. 

13. 

14. 

15. 

1 (,. 

General cleaning of magazine and laboratory wh~rf. 

Fencing of terminal perimeter. 

Truck loading operator cabin to be considered. 

De-airing ducting from b;ns 5, 6, 7 and 8 to be 

installed. 

0.0.W. 

D.O.W. 

D.O.W. 

0.0.W. 



I 
I 

' 
I 1\Pl'l<NDICES 

l. List with delivery dates for additional equipment. 

I 

' Correspondence between M.E.D. and B.M.B. 

3. Correspondence between M.E.D. and B.M.B. 

4. List with changed delivery dates for additional equipment. 

5. Correspondence between M.E.D. and B.M.B. 

6. Information about off-tracking of conveyor belts. 

7. Timeschedule concerning rectification work. 

8. Remaining grain in out-loading bin. 

9. Phot-ograp1.s showing damaged grains. 

10. Correspondence from B.M.B. to G.R.M./M.E.D. 

I 
11. Proposal for truckloading operation cabin. 

12. Correspondence (in German) from Molen to B.M.B. 

I 
13. Telex of weight difference and copies proving wrong installed panel 

I from G.E.M Consultants to B.M.R. 

I 
14. Photographs showing poor civil work in silobins. 

I 
15. Information about off-tracking of conveyor belts and possible 

remedies. 

' 16. General information on progress and justified views on t-he 

overall feasibility of the finalisation. 
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17. Proposill and quotation of P.L. installation of forced ventilation 

in reclaimtunnels. 

l~. Correspondence between M.E.D. and B.M.B. 

l'J. Memorandum to Mr. M. Sant attached with list of present_ progress. 

70. Draft for Handling and Storage agreement. 

21. Declaration of successfull testing with list of remaining 

works. 

22. List with remaining worksituation Dec. 16th. 1985. 

23. List of maintenance instructions manuals remedies. 
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MITT~ I LUNG 

Geht an: 

z. Kts.: 

Betr.: 

H. G. Winter 

PP-2/H. Weber 
PP-4/H. Grabenhorst 
EK-3/H. Kleinfeld 
SP-2.1/H. Ude 

FS-1/H. Herzmann 
FS-.4 .• 2LH •. Janka 

Nachlieferungen Malta 
526 800 - 527 320 
- Katastrophenfall -

APPENDIX 1 
Page 1 of 2 

Braunschweig, 15.08.85 
FS-7.t/wi-up 

~ In Hinblick auf die fortgeschrittene Montage und Inbetriebnahme mussen 
· ,. die folgenden Teile bevorzugt gefertigt bzw. beschafft werden: 
I ·~ 

526 851/03 TA-Blatt Termin: 13.09.85 
I - 1 Satz Zubehor zur Aspiration· 

526 851/04 TA-Blatt Termin: 23.08.85 
- div. Montagematerial 

526 852/01 256 Aerzen Termin: 13.09.85 
- 1 Geblaseaggregat 

526 852/02 256 Piller Te rm in: 13. 0 9. 8 5 
- 1 Radialventilator 

(. 27 003 TA-Blatt Termin: 13.09.85 
- 1 Satz Zubehor zum PGFB-30 

527 094 TA-Blatt Te rm in : 2 0. 0 9. 8 5 
- 3 Sf lo-Auslaufschieber 

527 227 TA-Blatt Termin: 27.09.85 
- 2 Schleusenstatfonen kpl. 

527 235 TA-Blatt Termin: 20.09.85 
- 1 OUsenfilter MVRS-26/24 NT 

527 240 TA-Blatt Uber FV Termin: 30.08.85 
- 1 Schneckenforderer NFAS ~ 200 mit Nachtrag 01 
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APPENDIX 1 
Page 2 of 2 

Die o.a. Termfne sind so abzukUrzen, daB al le Tei le spatestens am 
06.09.85 fertiggestellt bzw. mit den Wareneingangen zur Spedition 
gebracht werden konnen. 

Die Teile (auch einzelne Auftr.-Nr.) sind umgehend auf die Baustelle 
zu senden. 

Vielen Dank fUr Ihre Kooperation. 

FS - 7. 1 

tt-cr~ 
H. G. Wf nter 
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I MICHAEL SANr PAS ECONOMIC DIVmION 20352 

I 
I 
I 
I r. 

1; 

MR W BERZMANN 

BUHLER MIAG GmbH BRAtJmCHWEIG, P.R. G. 

952700 - 40 bm d 

;;.-" '.?_:_?: ~~~~ :'"1 -~- ... ~ -:=_r::~I 
! '.. ··~ , I .. ) ! .. _.. ·- : '. i 
! "' .) . . . ! . ) , 

L:... =-~~--~::.; ~:~...:; .~.:--....:..i~' 

~ E. "" Ca-. "-l ~t ~ --------------------· 

MICHAEL SANT 

FOLLOWUl:i RECENT COMMISSIONING TEST.Rum ON KORDIN EQUIPMENT 

PAS 

I! AND THE v ARIOUS DIFFICULTIES ENCOU?-rrERED, WE WOULD HEREBY LIKE 

TO FORMALLY REQUEST BUHLER MIAG TO PREP.ABE A DETAUD REPORT 

I OUTLINJ:NG WHAT WENT WRONG DURING TEE TESTS AND GIVING us THE 

REASOm WHY VARIOUS INSTALLATIONS FAILED TO FUNCTION PROPERLY. 

I INFORMATION CONCERNim REMEDIAL ACTION WHICH EMB PLAH Tl') TAKE 

AS WELL AB AN INDICATIVE Tll&E SCHEDULE FOll TBESE MODIFICATIO~ 

I , ALSO REQUIRED. 
\w 

I YOU WILL NO DOUET ALSO AGF!EE THAT ON COMPLETION OF MODIFICATION 

I 
WORKS REFERRED TO ABOVE, FURTHER COMMESIONING TESTS ON LOADIN3 

OUT EQUIPMENI' ARE REQumE:D IN VIEW CF REPEATED FAILtraE EY PLANT 

I 
LAST WEEK TO REACH PLANNED CAPACITY. WOULD APPRECIATE BEING 

KEPI' INFORMED OF YOUR PLANS FOR THESE TESTS INCLUDING ARRANGEMENI'S 

I EY EME FOR AN EMPTY SHIP OF AT LEAST 10, 000 DWT TO EE LOADED W?rH 

GRAm AND TENTATIVE Tn.!E SCHEDULE FOR THESE TESTS. YOU MAY IN 

I THlS CONNECTION WISH TO LIAISE W1TH MEDIGRAIN. TEE· LOCAL GRAIN 

I~.Il?CRT C:RGANISATION. 

I 
I 

I ..... 
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I FI!-IALLY 1 IN THE UGRr C~' LAST WEEK'S HAPPENINGS, THE GOVERNMENT 

RESERVES THE RlOHT TO TAKE ANY AcyIONWHICR lr CONS!DERS APPROPRIATE. 

I REGARDS, 

II 

,. l :.llCHAEL SANT 

I 
AUBERGE DE CASTILLE 
MALTA. 

I 
I 
I 
I 

' 



: I · 
1 

I 
I 

' I 
I 

' I 
I 
I 

('" 

1·· 
I 
I 
I 
I 
I 

\.. 

I 
I 
I 
I 
I 
I 

Bl:JHLE~-MIAG GM8H 

9Utt..ER~IAG GmbH. Posrtach 33 69. 0..JJOO Braunschwetg / BRO 

By express - airmail 

Malta Government 
•Economic Division 

Attn.: Mr. Mkhael Sant 
Principal Assistant Secretary 
Auberge 1e Castille 

Valletta I MALTA 

four ref: 
Your letter of: 

Re.: Kordin Grain Terminal 

Dear Sirs, 

Please contact : 
Direct dial/phone: 
Direct dial/telex: 
Our ref. 

Braunschweig, 

APPENDIX 2 
Page 3 of 7 

Mr. Janke 
( 0531 ) 594-2998 
952700-40 bm d 
FS-4.2/Jn/Ra 

••!!~3!l!5 

r:--. r::i r- r=i f":'""' ,..,_,--, ·n 
I 1
~ ~Ll..f..._--·.L,-,' : , r ;·' ;-
! : : ·-· ~· ......_.._. ___ ~'.I 

Li
.: 0 OJ (; ;;: p ~ ·. :· - : ' 

.• · •.: '- I~.'.; J . 
:. 'i I 

lJ"C:::\5'GUD w ZJ 
;:;. I.:_ ~l · f-:2""' Sv.-l ~ :-....._t. S. 

Reg~rd i ng your tel ex dated 31. 07. 85 we would 1 i ke to--nien'tflfrf--------· 
thac successful test run and commissioning of the installation 
took place. Unfortunately, a foreign body in one of the con-
veyors caused a breakage of the conveying chain at the ship 
unloader. 

The chain has been repaired so far, to continue unloading the 
vessel at that time. To guarantee the working condition, a 
complete new chain has been supplied in the me~ntime. 

Minor alterations within the spouting and aspiration systems, 
listed at the snag-list of your technical adviso~. are partly 
already in hand. 

For some required alterations, without influence to the 
function of the installation (additicnal aspiration), supply 
from Germany is necessary, and the deliv~ry time will be 
advised. 

~e aJree to demonstrate the conveying capacity of the ship­
loader once more, as test run period wa~ not as requested. 

For :: 1:e outstanding parts of commissioning, we kindly ask you 
for ~-sistance to provid~ the required operating staff, as at 

Wt1fnrr1 ~ lP.fqe 1V0r'C)1llJ 

D•DI '"' ;·.q1 !P.(:"ln I 
Bmuri~cl'lw'!'!Q Tt~lef0n 1'J~ 311 '5')•1 Landes~1'rl'r i1,,_,,1N ••• 11iri'.)<:h,..., .. ,J 
Emsr.Ammt• Sfr i~~i~ ~'J TP.tf"ll J".12100-0 bm d OtttJf!.Ch" 1~ 1r.i- ~; .. , l•in~1··~,.,, -: 

'"·'"·'·• . 

~ . . ~ -
\· 
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the main commissioning period the f nstallatf n had to be 
operated by our own crew. 

Yours faithfully, 

BUHLER - MIAG GmbH 

ppa. 

<fYJ-~U:2-"-
w J He,~zmann 

Wiltr.t1d '11- •, 
0101 ,,,, ' 
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BUHLER-MIAG Gmt>H. Poslf'1Ch 3369. 0-JJOO Braunsch-g1 BRO 

Malta Government 
Economic Division 
Attn. Mr. Michael Sant 
Principal Assistant Secretary 
Auberge de Castille 

Valletta I Malta 

Mr. Janke 
Your ref: 
Your letter of: 

Please contact 
Direct dial/phone: 
Direct dial/telex: 
Our ref. 
Braunsshweig, 

(0531 )594-2998 
952700-40 bm d 
FS-4.2/Jn/Zi 
September 4, 1985 

Re: Kordin Grain Terminal m nr-- ~·-. 
,....... ........... ...::'...L..L_J_L!.J Ji r· · i" \ 

,-.. n (; ~;o 10'"'5 '.1·'.i I 
Dear s;rs, 

~it~ G~~ telex dated 26.08.85 we informed your 
re~:- i: of already stored maize is necessary 
p!.:ri.:;0s;; of the product.\ 

i ', ... v ... , ~o .: '' 
1 
LrG "-'.:'.:ICSD O c:sTJ!J 

~--~-~ ~~ ...... b-t 
offices tha c-----------~ 
for cooling 

We further asked you to make silo operation staff available to 
hand1c this matter. Up to Qate only one scale operator is on 
site: -':J still requires the guidance of :1essrs. Molenschot's 
co~~:ssioning engineer. 

It has been reported that the terminal is now in use at the 
outloading line to such an extent, that it can not be :anger 
~lassified as test run and commissioning. 

ro~ this work as well our people on site have to take care at 
present, as no operating staff is available. 

iir.der these conditions we are not able to work at the requested 
rectifications. We have to inform yau that at present three 
3MB-supervisors and one scale speci3list are hampered by the 
commercial use of the termi na1. 

We presume your understanding in t~is matter that we h ·1e to 
invoice you for our work involved of operating the ter 1al due 
to unavailabi11ty of operacing staff. 

Yours faithfully, 

BLiHLER-~IAG GmbH 

p ~·,,:. ; • v . 

E. Janke 
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II OH.I."." 

!\1:\ 1:r ..... 

5 Septecber, 198~. 

Flease refer to tht: telex dated. 31 Ji.:lj·, lq85, t:,· Hr Y.i.chael Sa:it 
frc~ th~ Econo=ic Divis10~, Aube~ge tie c~s~~lle and to your letter 
to ~r ~ant dated Aue-~st 12, 198~. 

Y.ou write in the fin.;t paragraph of your let';;er that "successful 
test ru11 end commissionin$ of the installat;..ori took plat:e

11 
and in 

the fifth paragraph that "we agree to demonstrate the convey~ng 
c«racit:y of the ehiploader once more". Botn r;tatements are net 
correct. The Government of M-.lta strongly rejects that succmful 
test run and commissioning of the outloader have taken place and 
that \he stipulated conveying capacity of th~ shiploader has been 
~~~=eecfully demonctrated. Mcrc~ver neitb~r do we arree that the 
.a.l :.er.c.:::.ons required for aciditior.o;..l E.Gpirc;.t.J.oi1 do-not influence 
the proper functionin~ of the install~ticn. 

Due ?:a.inly to faulty desifn tb~ c.ar.'<ci'L,: c:,:· tr.~ chiploacier ha.E so 
iar failed to tc":?et tn~ contr«l.c~u•ll r2t.<: w::-_;._::_, .. :ne defectc in the 
deductin~ syste:t eeriouc;ly hR:t~·er t.h ... OJ ':r<;~ir:-,.,;'l. ef!"icier.cy of the 
F..LP..:-.:. Other Enort:cn:::i..nrs v:::-::~::::-. :.:,.,· ,,_~_-:.:.;·. tc·~:-, ·:::r..--.c;!(::~ t: ~-our 
a~terlticn by ?-'...r J G Eer=~·co~: :.:-:v-: ~·:: 1 ... · .. :..·~ :·~= .. .:~iJ.ei...:.. 

As a iesult the taking over cf t:;t r.~;-.:;_r. ~::".:..i.r1 te::-aa.r.<~l b~· t!..e 
Jr.al't.eE>f Goverr.rner.t ie: \H:22. ~'c:-.:..r:. :::~: · .:·_· '-'• '::.• d~l;i:~· ii:; not. du~ 
to r cc'== :ii e s w ~ i c i: w !! r e: f rJ ·..1.: l ~ r 1 r .: (; ~. : -:. ~· :· :· : : c r :. :... :·J a.;-:; 6 t f t c t f:. o. r~ C. f c :r 
~hich ~~ovision waE ~~ae ~~ t:.! :~~:=~~: E:~nt~ o~ 2i Octcbt~ 198). 
It iE evident1y du~ to t~e f~~l~;s c;. ~c~: ~&rt to Guppl~ e~~:pment 
cf the c~ntractua: cta~~~rt, CE~:[L b~t ca~;acitJ. 

Severe prejudice iu being Cm~Ged t~ ~~c~ctio~al ctart up which ha& 
been planned by the Maltese authorities for the Kordin grain 
ter~inal and dam~gcs have been an~ arc bci~g incurred. 

In tL•: circurr.E>t.anccr- the G0vern~rnt of h:1lt<- ii; holding Buhler ~'.i<::f-

I 
I • • • • • • • • 

. . . 
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res~c~~i2~e not onl~ fc~ ~=~ µ~~~::~~~ ~~~-~ A~=~ s:~pulated for mere 
ciel.-::y :rn: also fer all cic,:-:;.:;.?i::s cC.UE"S •• ·:c·-= ::":aul:.. 

L. C. ~FI.TEP.I 

F/ ACCGui;'l'ANT GENERAL 
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OPM/EP/11/78/P.16 

Mr W Herzmann 
Mr E J'anke 
Euhler Mlaq GMEH 
Postfach 33 69 
D-3300 Brauns chwelg 
Federal :Republic of Germany. 

KORDnl GRAIN TERMINAL 

Dear Slrs, 

APPENDIX 3 
Page 3 of 6 

6 September 1985. 

1. Wlth reference to my telex dated 31 J'uly 1985 and 
your letter dated 12 Auqust 1985 I woold like to draw your 
attention to the letter which was sent to you by express 
a1r mall on 6 Septemtier 1985 (ref. TR 2208/83) by the 
Accountant General. 

2. In spite of the fact that Mr 1 G Herrebout vlslted 
your offices 1n EraWi.schwelq 1n mid-August for discussions 
on various aspects of the remedlal acUon which Buhler Mlag 
has to take 1n order to honour the contractual obllqaUon.s 
of the contract siqnecl on 21 October 1983, 1t Is a matter of 
stroDd concern to us that so far we have been left completely 
1n the dark as to the proqramim which Euhler M1aq intends 
to adopt for the execuUon of the necessary remedial/ 
mod1fica.Uon works. 

I ..... 
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3. We llllderstand from Mr Herrebout that during his 
visit to your of!lces he passed on to you various papers 
which describe the atSardnq Items as on 15 Auqu.st 1985 
which require remedial action both !ro!'ll Euhler Mlaq and 
from the other sub-contractors. Without prejudice to any 
other items which may require rectl!lcation, we consider 
this list as the check-list for remedial works which have 
to be undertaken before the performance tests at the Kord1n 
qrain termlnal can qet under way. 

4. We also understand !rom Mr Herrebout that he drew 
your attention to the weavlnq faults whlch have been observed 
1n most of the belt conveyors. Not only are there vartou.s 
faults 1n belt fabrication but 1n qeneral the workmaMhip o! 
the belt fabrication can be rec;arded as low-quality work. 
In the circumstances you are hereby belnq requested to 
undertake all necessary remedial action so that the belt 
conveyors will be brouqht up to lnternatlonally acceptable 
standards. 

5. In my telex dated 31 J'uly 1985 I had requested you to 
provide us with an ·lndicative time schedule of the modi!icaUon 
works which are necessary on various Installations at the 
Korclln qraln terminal. To date this inlomation has not been 
made available to 1:.s. I do of course appreciate that th1s 
.Jchedule has to be lnteqrated with the requirement.a of Medlqra!n 
and the company's proqramme to draw upon lts qralns currently 
stored 1n the Kordln sllo: but the fact remalns that so far we 
have not been qlven the sllqhtesl indication by your side as to 
when the Kordln qi~ain termlnal can be expected to be operational. 
In the circumstances I watld suqqest that Euhler M4.aq will a.s 
a matter of urqency present us with a time schedule !or the 
modiflcaUon works. On its part Medlqraln wW also draw up 
a tentative programme to 1ndlcate the likely dates when 1t will 
need to draw upon lts Kordin stocks. These two prO<Jrammes 
could then be made to fit lnto each other by your representaUves 
in Malta and Mediqrain oUicials so that we will at least be ln 
a position to know when the Kordin termlnal modification works 
and comm1ssionlnq tests are likely to be completed. 

I ..... 
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3. 

6. We have also not been given any lndlcatlon so far of 
the arranqements whlch Euhler Mlag will be maktng !or the 
commisslonlng tests on the shlp ouUoader ln spite o! my 
request for this ln!ormallon in my telex to you datec'! 
31,J"uly1985. Here again the programme and Uminq o! these 
tests could possibly Le worked out ln cooperallon with 
Medlqraln ln th.e sense that Medlqraln stocks currenUy 
held ln the Kordln silo can be used for the purpose as lonq 
as the com miss lonlnq tests are held at a time which will 
be convenient tor Medlqraln. I would therefore like to 
draw your attention to the fact that unless this proqramme 
ls worked out as early as possible, Medlqrain mlqht then 
not be ln a position to ccoperate 1n the execution of t.~ese 
tests. 

7. You wlll no doubt aqree that the Kordln contract has 
now been delayed !or an inordlnately long time. I would 
therefore suqgest that all outstanding items be cleared 
forthwith and that every effort be made to brln;J the contract 
to a conclusion as early as possible. 

Yours faithfully, 

Micha.el Sant 
Principal Assistant Secretary 
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t::'G-:'."' .... ~~f.: COi~i)IIJO~i r:-:AT PJ\2T Or iHE SIL\J I~ fi.LT'.:l.D'.' JM co:::::~CIAL 
us:::. 
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1
•

1
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M~mor11ndum 

To Hr. H. Sant M.E.D. Economic Dlvielon 
From J.G. Herrebout G.E.H. C~nsultanta B.V. 

Subject 
Uate 

Kordlr Grain Terminal 
November 29th, 1985. 

A?PENDIX l '' 
Page 1 c: :s 

We wtsh to lnform you on the latest developments at the ailo t 

1. See page of rain water 

2. Civil work• 

3. Hechar.tcal works 

4. Electrlcal works 

5. Expiry of Agreement 84/05 

1. Seepage of raln water 

Ye observed on November 25th, 1985, water on reclaim belt 
conveyor BB, water dripping from bin outlets, bln number 
9, 11, 24 and 26. 

Most probably raln has penetrated the waterproofing 
on the eilo roof. 

No evidence could be obtained lf rain has seeped into 
other bins, but one can be assured that some other bin• 
have maybe less but eimllar pr~blems. 

Above proofs that previou9 remarks made ln regards to 
the workmanship in civil construction in general, have 
bee~ made correctly. 

• Superf l~oua to mention that in regards of professional 
handling and storage of food grains at present the ai· · 
la not ready to store grains 
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Pa.qe :: o:: ' -

Civll works 

In respect of the remaining works up to date no proper 
action has been taken to remedy the major and small ltema 
in the civil construction work, mentlon3d ln previous 
summary. 

~reat concern should be given and prompt action to be 
taken to remedy the following 

• Wetness ln silo blns 
Humidity in and around •llo 
Smoothness in silo bins 

• 
• 

Adequate slopes at bin outlet hoppers 
Adequate cement washing of the inside btn walla • 

• 
• 

Ventilat!on for reclaim tunnels 

Have attended a meeting in P.L. head office requested 
by Mr. Ch. Cassar. 

Presented with P.L. proposal for the ventilation ln 
reclaim ..;unnels. 

Requested P.L. to install running lights of ventilator• 
on •tarting panela. 

Due to lack of -Xperlence in this partlcula~ topic of 
ventilation for 1ilo huml~lty problems, it (s difficult 
for G.E.H. Consultants to judge if P.L. pr~posal wlll 
remedy the existing humidity in reclaim tunnels 
completely. 

The proposed ventilation will certainly improve the 
humidlty balance if also operating personnel being 
instructed not to ventilate when ambient humidity le 
too high. 
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3. 

4. 

s. 

Mechanical works 

• .\?PEciD I:-: '. :i 

Pa.qe 3 ~= :::; 

In respect of the remalning works and modlflcatlona to be 
carried out by the suppliers, one can judge from llsts 
presented that up to date only a few items will remain 
in regards of the mechanical worke, see attached summary. 

In contrary with the mechanical items to be carried out 
by D.o.w. and H.S.C.L.~ up to date the items on previous 
list are atlll remaining and it seems that no action can 
be expected soonest. 

Ele<.t~lcal Works 

Similar as for the mechanical works, the remaining works 
on the previous electrical liat can be regarded as almost 
finalised, only a few items still to be carried out, see 
attached summary. 

Expiry of Agreement 84/05 

In reference to our memo "Justified views in the overall 
fe&sablll ty of the finalisation'', 

I feel obliged to draw yo~r cttent!on for the expiry of 
Agreement 84/0S - second amendment which la due on the 
JSth of December, 1985. 

In connection with said date, the urgency arises to make 
arrangements for the continuation of sll pending matters. 



.....--------------..------------------------ -- ---- -

.:\P PE'.'JIJ: :~ l _, 

I ?3.C!e ..; o: lS 

I 
SUIT'Mary of items whichhave been completed up to November 29th, 1985. 

I Unloader 

\ 
Item 1, In an earlier stage B.M.B. had intended to look lnto 

I a more reliable solution, but according to B.~.B. 
letter dated November 7th, 1985, they regard the installed 
safety device as sufficient for the purpose. 

1 

' I Item 2, Col'lnleted, test with full load of grain 

i Item 3, Completed, is now made adjustable. 

Item 4, Completed. 

' rtem 5, Completed. 

' 
Item 6, Completed, test with full load of grain 

Item 7, Completed, test with full load of grain ,, ,.. I ... .,.. 

I Item 3, Completed. 

Item 9, Completed. 

I Item 10, Completed, test with full load of grain 

I 
Item 11, Completed, test with full load of grain ~- ~ I ' ,• 

ltf!m 12, Completed, but ha• to be tested wh.an ttnloader is 
loaded vi.th grain. 

Item 13, Completed. 

Item 14, J.n hand by B.B.C. 

Item 1.5' Completed, teat with full load of grain ~ 

Item 16, Completed. 

I 

I 
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Item 17. Repls..:ed temp. indicator, but can only be checked 
if ambient temperature is aa high as i '' 'ummer. 

• Time delay for starting procedure will be installed. 

Item 18. Completed in regards airconditioning, but if cooling 
is auff icient can only be checked lf ambient temp. 
is aa high as in summer. 

Item 19, Doorlocks and h&ndles ordered and partly installed. 
Due to the poor construction of the doors and frames, 
work executed cannot be regarded as adequate. 

Item 20, Compl-.ted. 

Item 21, Completed. 

Item 22, Still not completed, and ln regards of adequate a~tion by M.S.C.L., tha proper action never token. 

Item 23, Com;::>leted. 

Item 24, Completed. 

Item 25, Exchange of signal ccrrled out but one Q.l.o.,'Y'""' for wind velocity to be changed. 

Item 26, If pulley of belt conv•yor sufficient tapered c•n only 
be proved with full loac of grain, 

Item 27, Still outstanding because the on~~ delivered were 
incorrect. 

Item 28, One more dry test been carried out but test under 
working condition will proof that the switches are 
acceptable or not. 

Item 29, No adequate answer obtained from B.M.B. 

Item 30, C~mpleted, test with full load of grain _ ~ . 



' I 
I 

' 
I 

' I ' 

I 
I 
I 
II 

I 

I 

I 

I 

' I 
I 

I 

I 

I 
I 

Loader 

Item 1, 

Item 2, 

Item 3, 

Item 4, 

Item .5, 

Item 6, 

Item 7, 

Item 8, 

Item 9, 

Item 10, 

Item 11, 

APPENDIX 1~ 

Page G of 15 

Filter on backside of portal belt conveyor modified. 
ury tests been carried out, if de-dusttng of tripper 
is suf f lcient can only be checked wlth full load of 
grain. 

Modification completed and short test with grain 
carried out, but if belts stay aligned under longer 
and more 1evera operations, cannot be judged. 

B.H.B. have turned th~ whole membrane casing go 
degrees, wlth many hours dry testing, filters not 
malfunctioned anymore, te1t1 with fttll lo&d of erain 
~ be carried out. 

Oil leakage appears again, to be checked/repaired. 

Hodif ication executed and short teat with grain 
carried out, but lf belt stay aligned under longer 
and more severe operations, canr.ot be judged. 

Enlargement of transfer point is not possible due to 
the dealgn of the swivel point betweeh loading jlb 
and loading pipe • 

• High level indicator la replaced and made adjustable. 

Completed. 

Completed. 

Completed. 

Still outstanding, because the onr><1 ''"l f.11P.r•rl were 
incorrect. 

See polnt 3. 
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Transfer tower and wharf gantry 
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ltem 1, ) Addltional de-dusting fllter and accessories installed, 
) to check if de-dustintr adequate, tests with full load Item 2 ° • ) of grain to h~ carried out. 

Item 3, Completed. 

Item 4, See item 1 and 2. 
- Completed 
- Completed. 

Item 5, - Completed 

Item 6, 

Item 7, 

- Additional backplatf! installed, the function can only 
be checked with full load of grain. 

Completed. 

Some modifications carrl@d out. but has to be checked 
with full load of grain. 
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Head house 

Item 1, 

Item 2, 

Item 3, 

Item 4, 

Item '· 
Item 6, 

Item 7, 

Item 8, 

Item 9, 

Item 10, 

Item 11, 

Item 12, 

Item 13, 

Item 14, 

Item 15, 

Item 16, 

I te"' 17, 

New 

Item 18, 

Item 19, 

APPE~JDIX 1? 
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and Silo 

Completed. 

Completed. 

Completed. 

Completed. 

Completed. 
t_" i,P 

Completed, teats with full load of ~rain ·carried out 

Completed. 

Completed. 

Completed. 

Completed. 

Completed. 

Completed. 
~~·-, b/ 

ComplP-~ed. teats with full load of grain/carried out 

Completed. 

Completed. 

Completed. 

t~terlals to ahange control panel of truck bulk 102ding 
scale will arrive Dec. 1st, 1985, according to the 
agreement between B.M.8. and M.S. The materials 
should arrlve Nov. 15th, 198,. 

Malfunction of outloading scale poa. 30. 

P1alfunction of begging scales (both lines). 
• To remedy item 18 and 19, B.M.B. tnformed M.S. 

and requested immediate repair (guarantee). 

• Serv•~e engineer of M.S. arrived in Malta Nov. 28th, 
1985, which can be regarded as poor service concerning 
gua .... antee. '--... "~ ,, ~· / ,r , 



' I 
\ 

I 
I , 

' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,, 
,, 

Item 20, 

Item 21, 

item 22, 

Item 23, 

Item 24, 
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Halfunctlon of motor control silo scale compre~sor, 
time dalay for star I delta to be renewed. · 

Observed for the second time, water in the oil of 
silo compressor. 
B.M.B. exchange oil, but it cannot be judged if this 
not happen again. 

For operation purpose a layout of the piping and 
flap boxes in the de-dusting head house to be drawn 
up by B.H.B. 

Belt conveyor 8 3 shows crack1 and looseninP, of the 
vulcanised rlbs on the belt. 

Missing test weights (12 kg) to be replaced. 
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Progre~s Reports 

(remalning ~~inta) 

Item 1, 

Item 2, 

Item 3, 

Item 4, 

Item 5, 

Item 6, 

I te111 7, 

Item 8, 

Item ~. 

New 
Item 10, 

Even after much pressure from the Prime Hlnister'a 
Office to D.o.w., no action has been taken so far. 

At present alre~dy great problems in emptying 
the silo bins, a large r~malnder of gralna have 
to be removed manually 

This obligation etlll not fulfilled by D.o.w. 

Same as item 2, both items 2 and 3 are contractual 
obligations. 

Proposal list supplied but ignorerl by D.o.w. 
Various equipment numbering completed with the co­
operation of H.S.C.L. 1 but also ignored by D.o.w. 
Still no action taken 

Partly executed, but on existing dangerous rock 
formsttons n~ action has been taken. 

Proposal supplied, but again no action taken. 

Telephones and acceesories arrived week 42. 
Installation by P.L. started week 43. 

Observed 25/11/85 that after the rainfall on 24/11/85, 
a portion of rain has penetrated the waterproofing 
on a1lo roof, water in btns 9, 11, 24 and 26. 

General Remark : For future operational purpose, items 1 and 10 
have to be remedied otherwise use of this 
•llo cannot be expecte~ and wlll be a great 
limitation for an operating company. 

Item 11, Manholes to be installed in lower outloading 1cale 
hoppers. 
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Remaining Points 

(Telex dated 27/03/85) 

Item 3, 

Item 11, 

Item 12, 

Item 16, 

Item 17, 

Item 19, 

Item 20, 

The action on paintwork by M.S.C.L. can be regarded 
as nil, because some work which has been carried 
out the past weeks is even more discontended as 
before. 

For the remaining improvements, no action has been 
taken. 

r.. Still 60 percent of pla!~ic fil not removed. 

In hand. 

Still the same, the additional installed de-dusting 
filter and screw conveyor have been carried out 
very professional. 

Still not completely acceptable, 

It has been announced that after all the additional 
cabling is ready P.L. will check all the cable 
ladders snd renew the Ty-raps were necessary. 
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Remalning Electrical Points 

(Telex dated 02/04/85). 

Item 1, 

Item 2, 

lt2m 3, 

Is overruled by P.L. showing early correspondence 
between P.L. and D.O.W. 

No further action can be taken by G.E.M. Consultant•. 

Completed. 

Completed. 
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Remaining mechanical items 

Item 1, 

Item 2, 

Item 3, 

Item 4, 

Item S, 

Item 6, 

Item 7, 

Item 8, 

Item 9, 

Item 10, 

Item 11., 

Item 12, 

~tern 13, 

Item 14, 

Item 15, 

About 20 percent installed and since weeks no further 
work has been carried out. 

Completed. 

No action taken so far. 

No action taken so far. 

Only plac~~ ~n Aux. building due to wtong delivered 
brackets. 

Installation completed but testing not been carried 
out. 

Installation started week 41, but still not completed. 

See item 7, 

No action taken 

No action taken. 

No action taken. 

No action taken. 

Only partly carried out. 

Action is taken by M.E.u. and Medigrain, but 10 far 
no co-Operation from D.o.w. and P.W. 

Maintenance cover! silo roof to be 
made dust tight. 

M.S.C.L. 
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RemaLnLns Electrical items 

ltem 1, Completed. 
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ltem 2, Level indicator• placed, but electrical conn~ction• 
not carried out. P.L. to be lnetructed by B.B.C. 
and H.S. · 

l t 1!111 3' Completed. 

Item 4, Conip!eted, padlock• with maeterk.ey to b~ provided. 

lt@M 5, Completed, buzzer alarm on unloader to be renewed. 

Item 6, ?!ot t'eady yet. la in hand. 

Item 7, Completed. 

Item 8, In hand by B.B.C. 

Item 9, Completed. 

Item 10, 

Item 11, 

ltem 12, 

Item 13, 

Item 1/;., 

Item lS, 

Item 16, 

Item 17, 

ltem 18, 

Item 19, 

Item 20, 

ltem 21, 

Completed. 

Completed, x•••'ft~ng teat ln gt'aln. 

Th~ ones delivered were incorrect. wlll be replaced. 

lA haffd. 

Completed. 

No action taken. 

Completed. 

Completed. 

Completed. 

Completed. 

Completed. 

Completed. 
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Remaining Electrical Items (continued) 

Item 22, 

Item 23, 

Item 24, 

Item 25, 

Item 26, 

Iter.1 27, 

Item 28, 

Item 29, 

Item 30, 

Item 31, 

Item 32, 

Item 33, 

Item 34, 

Item 35, 

Item 36, 

Some remaining connections. 

Installation completed. 

Completed. 

Completed. 

In hand. 

B.M.B., P.L. a9 well &8 B.B.C. are not prepared tc 
co-Operate in carrying out the requested modification. 

Some connections remaining. 

Completed. 

Completed. 

Completed. 

In hand, will be carried out when new control panel 
is placed. 

Completed. 

Completed. 

Completed. 

Completed. 
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DRAFT 

I 
HANDLING AND STORAGE AGREEMENT 

I between 

I 
THE ~ANADIAN WHEAT BOARD, WINNIPEG 

{the "CWB") 

I and 
f";::;l. , f? 8 rr JJ\1_0 irl G\ I \ : ~ , , . 
I ,_) '. "" I' ,~ 1/ 1- ,,.- ' 

U
-'. :· ·'·' - '-'..,"'\ . '. '· ' • ' _, .... ,. ,; I 

~ j L::J 05 [S[j u w :__:!) 
~ ~ Y\ ::::.V- -;,_.._l-: ........ -:."J 

KORDIN GRAIN TRANSHIP~NT SILO, MALTA 

("Kordin") 

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

I 

I 

I It is agreed between above mentioned parties that Kordin Grain Transhipment 

I Silo (Kordin) will undertake to discharge, store and load a quantity of 

Canadian Wheat and/or Canadian Barley, 3upplied and owned by the Canadian 

J Wheat Board (the C'WB), Winnipeg, on terms and conditions as specified below at 

their grain terminal and transhipment facilities (the terminal) in Malta. 

l) Quantity/Quality: Up to m/t to be stored in separate 

compartments, apart from any other grain in 

storage in the terminal. 

2) Weight: Any shortage between weight of grain unloaded 

I into the terminal ex Ocean Vessel( s) and weights 

I 

I 

I 
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I 
loaded out by Kordin to transhipment vessels, to 

1· be for account Kordin. Any such overage to be 

\ 
I 
I 3) Discharging/Loading 

for the account of the CWB. 

, 
' I 

Guarantee: Discharging m/t per w.w. day of 24 hours 

sshex, usual notice and despatch/demurrage 

I acco!"ding to governing Charter Party. 

Loading m/t per w.w. day of 24 hours 

I sshex, usual notice despatch/demurrage (not less 

I 
than 50 per cent of demurrage) according to 

governing Charter Party. Grain to be delivered 

I on board vessel stowe'.1 and trimmed for terminal's 

account. 

I 
I 

4) Rates: a) Unloading and loading operations basi5 3 

(three) U.S. dollars per metric ton, includes 

I discharge into Kordin Terminal and outward 

loading from Kordin Terminal at rates 

I mentioned above, per weather working day ~ 24 

I 
hours basis), Saturdays, Sundays and public 

holidays excluded (sshex), even if used. 

I 
b) The above unloading anG loading rate covers 

I all stevedoring costs, but excludes costs 

I 
such as pilotage dues, moor ..1.ng and unmooring 

I 
I 
l 
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charges and towage. Any other unloading or 

loading costs not specifically m1rntioned are 

to be paid, as mutually agreed upon between 

"Kordin" and the "CWB". 

c. No other local charges and/or taxes for 

unloading, storage, loading and re-shipment 

except those specified in this agreement are 

payable by the "CWB" except for usual port 

call expenses referred to in sub-paragraph 

(b) above. 

d) The above quoted rate, also ~ncludes weighing 

of grain, inward and outward, as well as 

issuing of following certificates by "Kordir.". 

i) (Quality) and quantity certificates on 

unloading and loading, at the terminal. 

ii) Certificate guaranteeing separate 

storage and identity of grain. 

iii) Phytosanitary certificate issued by 

Maltese Ministry of Agriculture for 

period of storage. 

Any other certificates, which may be 



J 
requireo, but which must tally with 

I information on other certificates, will be 

' 
I 
I 

issued by "Kordin", will be for account of 

party ordering same. 

I 

' I 
The "CWB" shall have the right to engage 

Canadian Grain Commissi0r. and/or Societe 

I Genera le Surveillance (SGS) to de 

monitor/inspect quality cf grain during 

I unloading and loading operations. 

I 5) Storage: (Payable by owner of the grain) 

I 
a) Following completion of discharge of vessel, 

I first week will be free. Starting with 

I 
eighth day, after completion of discharge of 

vessel, storage rate will be $ .033 U.S. per 

I metric ton, for each day or part thereof, 

until date of delivery of grain to vessel for 

I outloading. 

I b) Grain which, though sound when received, goes 

I out of condition, or is found to be infested, 

with injurious noxious or troublesome insect 

I or animal pest, or with other quality 

I 
defects, shall be the responsibility of the 

I 
I 
l 
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I 6) Vessel: 
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7) Noti~e for Loading: 

I 
I 
I 

8) Insurance: 

I 
I 
I 
I 
I 
I 
I 
I. 
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Kordin Silo Authority who shall reimburse the 

owner, the value or the grain, including C.I.F. 

costs in moving grain from Canada to Malta. 

Regular selftrim..ing bulkcarrier(s) for 

discharging. Regi.llar singledeck/selftrimming 

vessel, suitable for carrying grain in bulk 

without stowage bags, for loading. No cargo in 

wingtanks both inward and outward vessels. 

Vessels for transhipment not to exceed dwt 

tonnes and could include coasters and/or barges. 

14 days preliminary notice together with 

approximate loading quantity and days 

definite notice together with exact quantity to 

be loaded. 

"Kordin" shall, at all times, keep all grain in 

the terminal, fully insured by approved Insurance 

Company, satisfactory to CWB, against loss or 

damage by fire and inherent explosion and all 

other risks, during such time as the grain is 

stored in the terminal or ir. the course of 

'delivery into or out of the terminal. Insurance 

policy shall provide that the proceeds of the 

policy be payable to owner of the grain stored in 



I 

I 
I 
I 

9) CNnership: 
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I 10) Responsibilty: 
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11) Storage: 
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the terminal, in priority to ar:y claim by the 

terminal operator. Premium attributable to such 

coverage not to exceed for the account 

of the CWB. 

The commodity stored sh~ll remain the property of 

the CYB and no delivery shall take place except 

with the authorization of the CWB. I! storage 

cc.pacity is rented to or used by other persons, 

the commodities belonging to such persons to be 

kept strictly 3eparated. 

"Kocdin" i.s responsible f::>r any damage that may 

occur during discharge, loading and storing 

period. "Kordin" is responsible for any loss 

caused by larceny and/or defalcati~n and for 

deterioration or loss in quality of the grain. 

"Kordin" will store the commodities in a saf~ way 

and shall exercise due care and diligence to 

prevent any grain in the ':.erminal from suffering 

damege or deter"ioration in quality or from going 

out of condition. 

During the first week af~er discharge daily 
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tewperature readings must be taken. Thereafter 

temper-atures must be taken once a week if the 

temperature is stabilized on an acceptable level. 

Temperatures to be kept on record for each 

compartment during the term of storage. 

Irregular temperature should be reported to the 

CWB immediately, and an agreement should be made 

for turning or delivery of the grain. 

(Understanding repayment of cost). 

During storage, Ko rd in must ensure that 

contamination from other shipments of similar or 

any other commodity due to leakage in pipelines, 

cnain transporter, or errors made by employees, 

does not oc.:cur. 

12) Cleaning and Prevention of Infestation: 

Both from an environmental point of view and 

considering the quantity of grain for human 

consumption stored, the plant must be kept 

thoroughly clean. This will also prevent 

infestation and reduce the possibility of dust 

explosion. 

/ 
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13) Accounting and Control 

of Qnantities Stored: 

Signed this 

"Kordin" 

. .\?PENDI\: ;:: : 
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Except from the usual cleaning routine an annual 

thorough cleaning of the transportu~ion system 

together with the top and bottom of the elevator 

must take pi.ace. This cleaning must be combined 

with an efficient prevention of infestation by 

using relevant pesticides. The type of pesticide 

must be approved by owner of the grain. 

If grain is fumigated, certificates evidencin£ 

such fUmigation must include data, such as type 

of fumigant, and percentage of residue. 

Se pare. te account must be kept on commodities of 

various kinds. Separate account must also be 

kept for each large overseas cargo. Before final 

delivery of the remainder of each large cargo the 

balance must be weighed separately. 

day of ' 1985. 

The "CWB" 
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Office of the Prime ~:inister 
economic Division 
Auberge de Castille 
Valletta. 

Attn Mr. M. Sant. 

Dear Sire, 

AP::>ENDIX .::t 
Page 1 or -i 

Melta, December 6th, 1985. 

We herewith declare that in view o! the 9\.'•ceeetul teetin&, G.E.M. Consultants 

can advise G.R.M. and M.E.D. that commiHionina can be reaarded as finalised 

and the performance testa have oeen aucceeatully executed. 

No further dlecrepanciee are present, henceforth the consortium'• reiquest to 

sign the certificate• of final acceptance QU&ht to be granted. 

See attached enaa liata with remainln& iteme to be performed by the consortium 

within a li~lted period of time. 

Yours sincerely, 

G.E.M. Consultants B.V. 

J.G. tlerrebout. 
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Speed monitor i.e. chain break protection of B.K.T. to be 
installed additionally to provide • more reliable 
protection. 

- Doorlocks and handles to be f'inaliaed and installation to 
be acceptable. 

- Painting still not completed. 

- Alarm buzzer for wind velocity indecator to be renewed. 

- No adequeate answer obtained to proof that counter weight 
can be turned above a veaael of 80.000 i.'4/T durina diacharaing 
of the remainder arain into residual hopper on portal belt 
conveyor. 

Lg ad er 

- De-dusting filter located on portal belt conveyor serving 
the tripper, to be checked under more severe conditions 
i.e. dirty grains. 

- Painting still not completed. 

- Finalisina and testing of modified bulk loading scale 

- Tenting bai loading scales, attention to be aiven. on the 
bag belt conveyors. 

- For operational ~urposos a layout of the pipina and flop 
boxes in ~• modified de-dusting system to be drawn up. 

- Belt conveyo~ &J shows crocks and loosening of tho 
vulcaniued ribs on the belt. 

- :~isoin~ test weig.'1ta (12 k&) to be replaced. 

- ?ain~WOl'K a;.ill not completer.! 

Action 

B.r'1.B. 

M.S.C.L. 

M.S.C.L. 

P.L. 

B.M.B, 

Action 

B.M.B. 

M.S.C,L. 

Action 

a.:i.a,/ 
•" r~ •..• ..J. 

B.M.B./ 
:.t.s. 

B.!'..B. 

a.:~.B. 

a.:1. a. 

·,q.s.c.L. 
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(See telex 27/0J/19a5 - Report No. 11 - Appendix 5.1) 

3. Paintwork on buildina to be coapleted. 

11. Cladding on loader and unloader to ~e iraproved. 

12. Removal or plaetic til.aa on cladding whart &antry. 

17. Modified-work on Mimic Panel executed in poor manner. 

19. Conduit pipe atoppera to bl tilled alwa,ya, to be checked. 

20. Ty-irap etrappina on all cable tra.ye to be checked 1.f i. t is 
acceptable carried out. 

- Flexible cebles to hydraulic valves on Unloader boom 
cylinder to be supported. 

- Low level indicators in load-out bins A,B,C and D to be 
connected into scale panel and Junction box. 

- Indication plates on control desk Unloader to be changed. 

- &mer~ency atop& in pu•hbutton pendants loader and unloader 
to ue r~plac~d by ~e~ locked onea. 

- Tho red flash lighta on telephone not ault ~he purpoae. 

- Emergency atop~ ln headhouae to be fitted with protection 
cover:s. 

Ac'.:.ion 
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I 

I 
I 
I 
I M.S.C.L. 
I 
I 
I 1 ... s.c.L. 
I 
! 

:-~. S. C .L. 

I 
I P.L. I 
I 
I 
I P.L. 
I 
I 
I ?.L. 

I 
I 

I Action I 
I 
I 
I 
I P.L. 
I 
I 
I 
I P.L./ 
I !.1.s. 
I 
I 
I P.L. 
I 
I 
I P.L. 
I 
I 
I 
I P.L. 
I 
I P.L. I 
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I Ge~e~al Action I 
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l 

Revised and as built drawings to be provided for B.M.B./ 

I P.L./ 

I I M.S. • Mechanical drawings 

I 
. Electrical drawir.gs 

I I • Scale drawings and operating manuals 

I 

I I 
I 

- Revised operating and maintenance manuals. B.M.B. 

I !~~~~~~~~~~~~~~---~~~ 
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l'i1C1C 1 of 2 

Situation Dec. 16, '85 

Unloader 

- Speed monitor i.e. chain break protection of B.K.T. to be 

installed additionally to provide a more reliable protection. 

- Painting still not completed. 

- No adequate answer obtained to proof that counter weight can be 

turned above a vessel of 80.000 M/T during discharging of the 

remainder grain into residual hopper on portal belt conveyor. 

Loader 

De-dusting filter located on portal belt conveyor serving the 

tripper, to be checked under more severe conditions i.e. dirty 

grains. 

- Painting still not completed. 

Head house and Silo 

For operational purposes a layout of the piping and flap boxes 

in the modified de-dusting system to be drawn up. 

- Belt conveyor B3 shows crack3 and loosening of the vulcanised 

ribs on t~e belt. 

- Missing test weights (12 kg) to be replaced. 

- ?aintwork still not completed. 

ACTION 

B.M.B. 

M.S.C.L. 

B.M.B. 

B.M.B. 

M.S.C.L. 

B.M.B. 

B.M.B. 

J, 

B.M.B. 

M.S.C.L. 



I 
I 

' I 
' ' 

II 

I 
I 

I 

I 
I 

Remaining Points 

(see telex 27/03/198S - Report No. 11 - Appendix 5.1) 

- Cladding on loader and unloader to be improved. 

- Removal of plastic film on cladoing wharf gantry. 

Remaining elecirical items 

Low level indicators in load-out bins A,B,C and D to be 

connected into scale panel and junction box. 

- emergency stops in pushbutton pendants loader and unloader 

to be replaced by key locked ones. 

- Emergency stops in headhouse to be fitted with protection 

covers. 

General 

- Revised and as built drawings to be provided for: 

Mechanical drawings 

Electrical drawings 

Scale drawings and operating manuals 

- Revised operating and maintenance manuals. 

l\FF'ENDIX 22 

ACTION 

M.S.C.L. 

M.S.C.L. 

P.L./ 

M.S. 

P. L. 

P. L. 

B.M.B./ 

P.L./ 

M.S. 

B.M.~. 
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The following rectifications to be made in 

Maintenance Instructions files 

for 

Unloader HL - SKT (1) 

1. Motor and instrument list, to be completed. 

2. Technical data of nivotester 52.750.Z/ST 

3. Operating in3tructions for Lohmann and StJlterfoht, 

spare parts drawing 2/3831/1100/0 

4. Some Molenschot drawings to be rectifiec. due to modifications 

carried out during installation and in the operating manual 

some paragraphs to be re-written due to mistakes. 

5. Speed monitor unit, type to be provided because copy 

description not clear. 

6. Inductive proximity sensors, type installed to be described. 

7. Operating instructions for belt drive to be provided. 

8. SEW bogie drives partly. 

9. Endress and Hauser sensor 52.750 Z/ST. 

for 

Unloader HL-SKT (2) 

1. Drawing REHM - 34007.00 arrangement cable guide. 

2. Stenunan drawing 4KMSch 249 a 

APPENDIX ~3 
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in German 

t-o be modifi.. 

in German 
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3. Stemman drawing 4 KMSch 120 

4. Demag ~ ~re parts lists, cable reel motors. 

5. Electrical diagram for switch board compressor to be 

provided. 

for 

Unloader hydraulic 

1. Drawings 250 ET 22RZ1/V 3110/10 

250 ET 22XZ1/V 3~10/10 

2. Documentation of spindel limit 

Switch TY V3110 from Bruening-hans Hydraulik GMBH 

3. Drawing of Kickin/out cylinder 

4. Drawing of lift cylinder 

5. Documentation of "Beringer" leak free brake valve 

6. See p0int 5, sparepart list 

7. "Senso Control" documentation 

for 

Lnader 

1. Motor and instrument list to be completed up to the 

latest developments. 
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2. Drawing; Arrangement of electric, to be completed up 

to the latest developments. 

3. Tower swivel joint, drawing 0/383/1051/l 

4. More details to be supplied for Rothe-Erde bearing 

5. Vertical telescopic loading pipe, general remarks page, 

is not a clear copy, other copy of instructions to be 

supplied. 

6. Belt c0nveyor bridgP. drawing REMP - 00593 to be updated 

in view of the modified transfer point and aspiration 

filter. 

7. Information and applicable documentation to be supplied 

for drives of both helt conveyors. 

8. Aspiration filters have been modified, principle of the 

valve location to be changed. 

9. Arrange cable guide drawing REHM - 34008 - 00 to be 

updated 

* Sterranan drawing 4 v.M Sch 249 a 

* Sterranan drawing 4 KM Sch 120 

10. No information provided for air drier and air cooler. 

* electrical diagram for compressor equipment tc be 

provided. 

Landside Installations Pctrt A 

1. Bucket elevator type RGEU: 

* no marks been make on elevator sizes installed. 

* elevator boot casing, drawing 1004 fig. 5 to be 

modified, because inlet completely re-build. 

APPENDIX ::; 
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2. Horizontal chain conveyors: 

* no marks been made indicating sizes of chainconvayors 
installed 

3. Copies of the operating instructions of the Airlock type 

ADSB to be replaced for clear copi~s. 

4. Information on electromotors not enclosed. 

5. No indication provid~d on the installed Aerzener Blowers 

i.e. :-ize, type 

6. Operating instructions for de-dusting filters to be 

replaced 

7. No information provided for the installed screwconveyor; 

8. No information provided for the installed elevator 

and conveyor belts 

9. No information provided for electrical safety devicex 
i.e. * off-track ind~cators 

* speed control indicators 

Landside Installations Part B 

1. On Flender drawings no indication given of gearbox and 

couplings locations 

2. Installation/manual of Foss temperature measuring 

system is not of the one installed. 

3. Silo air compress1r: 

* Part list of starter assembly incorrect other starter 
installed 

.:'\PPENDIX 23 
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* No operating instructions and trouble shooting check 

list enclosed 

4. Information on el8ctromotors not enclosed 

Handside Installations, erection drawings 

1. Motor Plan. Flow diagram to be updated. 

2. Motor and Instrument list to be enlarged and updated. 

3. Erection Plan floor and 19.54 to be updated. 

4. Erection Plan floor and 23.03 to be updated. 

5. Dust collection of aspiration system drawing REMG -

1786 - 00, aspiration system to be updated. 

6. Arrangement Plan Transfer Tower drawing REMG - 01768 -

00, aspiration system to be drawn. 

7. Aspiration Plan, drawing RSMA - 00417 to be updated. 

8. Aspiration Plan, drawing REMA - 00416 to be updated. 

9. Flow diagram, drawing REAG - 00991 - 04 ro be updated. 

Silo Scales 

1. Event·ual changes in electrical diagrams executed by 

service engineer to be updated. 

2. For truck loading scale a complete new mannual to 

be supplied. 

APPENDIX 23 
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Bagging off stations 

1. All electrical diagrams to be updated in accordance 

with installed equipment. 

2. Low level to be connected and integrated into 

the circuit of the scales. 

3. In description list all cables to De described. 

4. Survey of drawi,1gs complete in the English lnnguage. 

5. The copies of the Union Special bag closing machines 

are not clear particularly in the photographs. 

6. Function description type EME to be updated. 

General Remark 

* Oil and grease chart to be provided included with 

intervals. 

* All general lay out drawing to be provided. 

* Information on the installed Gl~ctrical equipment 

from B.B.C. such as: 

- list of installed material 

- documentation of installed material 

APPENDIX 23 
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t>"-\::<.. ·. 2. ~ /10 /1 S" 
10 SLHLH"llJ!r, BF<!ilJNSCHo.!.IG 
FFcrt I .J.G. H!.FHSOOl - "14l U 

- HF-. 10 OOF lE.lCONS IN HG.~F[lS 10 lH!. "14LFUNC110N OF lH!. !. "I !. 
ElJLIC o.!.IC.H!.F F"llHO allH ANALOC.U!. CONlFOL PANH. lHl Fl 11H 
CONlFCL P~E.l IS IN CON1FAPIC110N o.llH lHl BASIC VH'SllJN Q'S 
0£.SCflgE,p Bl "IOLlN PN'IPHlll· 

- SE.!. P!¥'1PHLl1 OF THl "IOLEN lllClFONIC BATCH o.llC.HlFS lYPl !. "I l 

& P~Gl 2• FEFH 10 BASIC VE.FSIONS 

-------------------------------
l "I l - IJl/289 - E <A B> 

BAlCH o.E.IGHl Af'PFOX. 1!111 IC'G (11.75> 

HPl Of" PForuc1 ialPl V4FllTY 

NO"llNAL 001PU1/HOUP - 88 l/H !11.75> 

.It PAGE. :!. FlFlF TO PAl".~GFAPH 2 

QUOU 

FCF 1Hl BULIC ia!.IGHU· Vf.FSION OOF alLl-ICNO .. N AB - BASIC CONlFCL 

UNll 15 SUPPlllO 

UNQUOH. 

allH ABOVE. EVIOlNCl 11 1olll Bl UNC:HSlOOO lHAT lH!. Cll!.Nl CANNOT 
BE APVISEO 10 ACCEPT THE. INSTALllC BULK 1o!.IGHE.P. MC.otJSE iaEIGHl 
CANNOT aE coNlPOLLlO allH lH!. qN'ILO(,IJ!. CONlFOL PANE.l. 

snc .. A Fla lFUCK .. !.IGHT £.XA"IPL£.S. FAP lXCHOING lH!. 2 PFO"llLLE.. 
ACC!.PllD AS INlE.l"NATIONAL SlANMPO ANP GU.'IPANlHO BY "IOL!.N 

11.JLIC LOADING 
--PAt-------------

E lFUCIC NO. --------
:t'J/!3/IJ5 IC 21J75 
l<IJ/IJ/IJ5 z 2;.!>9 
;{9/!l/8!i IC :i:IJ75 
:!8/9/!l 5 z 2;{59 

3/9/95 l 4:t9:i: 
llJ/9/115 G t 4'14 
19/9/95 G t47 4 
:i:5/ 9/IJ5 F 359:i: 
:i:S/9/85 l 4292 
l<t/9/!15 IC 28'15 
2t/9/85 p 9:1:99 
2719/85 IC 21J'15 

l/10/95 .. 8319 
1/10/95 p :;592 
2/10/85 F 9290 
l</111/85 .. 1131 9 

lt/10/85 IC :i:9'1!1 
lt/111/l?S IC 28'15 
lt/111/IJS IC 4!9'15 
1'1/10/IJ5 £. 4292 
11/111/IJS p 3592 

8£.Sl F£.G!\F OS 

c;. £.."!. CONSUL l ANTS 

Q£.LL 1"£.C!.IV£.D PLS• 
IC 

THANKS ANO BIBI 

131,0 "llPGl"N "la 
95:<780 Z 9'I OC\ 

IC .i;.1. aE.IGHT 

12.0ee 
9.000 

11.11ee 
8. 5111111 

t .110111 
a. 511111 
a.see 
9. see 
1.11111111 

I J .eee 
9.11e11 

11 .eee 

I S.001J 

"· 5110 
9.800 

1 s.0e0 
11.000 
1111. 10111 

9. Jee 
t.011111 
a.1111111 

CUS 1 O"I .. u f,H 1 

11 • '1 ;<0 
I), 4~0 

11.1 90 
9. :?SO 

t.7;<11 
!I. '135 
9. 1 :;,s 
9.Ulll 
'1.1 5!i 

11.110 
9.111211 

11.1 2~ 

I 4,11190 
111. 2t5 

9, 1 4!i 
15. J 40 

9.9111 
I I• 4'111 
1111. 1811 
t, j 95 
I), 1111 
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.4.PPE'."JDI:·: : · 

?age J or J 

( ! t·,_ "~~ -~~ ·: ·~· ... -~ 
Control units . ~ ., . - · ... -~ "' ; . ..._ ~"'''i'·· ( \, '· 

Molenschot ~rovide~·made:t~-mea:-r~~.~.·nt~I \··4~ ¥ . ~ --;, ·~.Ilk w.eigher version our well-known AB-
:.mits for the EME-weighers. : . ~ ., '°%._ .. ;;t -"<-_ ~ ~·- -! A nfr~ unit is supplied. 
They vary from the simple analogu~.~ontr'Olifer. or·~ :~ ~"\{A lJ>!rlJPhlet is available. 
straight-forward bagging-off scale to mcfst . ~m t· ~ 'if . · ). . ~ . 
micro-process_or system~.for int~r.~!~ co.tit .. in ' '. • .H!'r ~~er the elem~nts on the analogue 
larger 1nstallat1ons. A standard rri1cro.~ssor~ · ·.1:'"- ''-lontpihe\;. ) i til ! .. 

system for bagg1ng.:.Off scales in~ludes: 1·'11!~~· , , ' ~ .. ""' ·_ -'l t . • 
• digital weight display ,r. ,:;;;., • keyt>Oai'cl!Ofd~a-onplm ""-~ ~. fi i41n tA - J ,c~. ~-
• operationbyfunct1onkeys . ,pres_eleclfonof!Sag-~e1gh \ ~ '2t e . g-count~r : · . . , 
•automatic tar~ ... .• ~ . • au!OIJ\!lt1c.~ect1C?{li'Qt ., ·~ .:~ag;l'81~h_tselector. · _ ,:~ ; ... 
• automatic hm1t-check .;; :... Ji_ . on-flight ma'flffat. ti 'I\~ ' ~. zan;fad1u9'1nent1 i .. ,._:~ 
• feed-time check ,~~"· pushbunon ~ntrolled zero- ,:~.. ·~ ~~,.b~eight Indicator . 41 w,:, 
• standshll check · ~8d1ustment w1thii'i 'I• '"I\ 1 'r· "- · · Tl\ · : 
• preset bag counter scar4HliviS10n 1 ~ ·. i ::>. ~ag:we1ght·d.ev1at1on n~1cato~. . . , 
• m1m1cpanelW1thpilot~_E!J.~ • PLC-c0Miolilmt1oi·2~~·- ~ '"'(6. Cb(rjlfe~ adjustment~ . .., < · 
• seiectoofor32 matena~. -- ~.~~·d~val~"\ _ ~ .. ~ ~~ ~ t~dn'bDlt;.,.f~ed ad1us_trne!1t · --:-"':'"- : . 

0 t II ·iable'- 9 . 11 1· · ~ .-.. ~ ·:>! "-tz..-'.• 8. °""at1onatcontrofs (On/off, start, Stop) 
p 1ona y ava1 ar •. »~ . ~ v, --....... , ..,; ' ··=!!i d. " · ... ., "· 

• printer . ·......-··~·-· se~alonte ce!or;~ - -~ '.'. i ..;-· 9,...,m1m1!= 1agram ~ ;J · · ~ ; 
• remotsdisp:ay · . . ~. '"'t:oi\iput.erconnectlo~.J.1 .. _fi. """-i.1J· 01:9nal cont~ols • 1 .. · ~-: i .~ 

~-~~~: &.: '<'· ~.r ._..., :4'·~. ~ .. .- ~- -~ "' .. t-- t ;li' < 'i r 
, .. f 

l!!I l!I 
+gr-=-;= - lt.IW-'ftft 

- - - - Q .. 
{ '~ . ....,.. ~--.--.-.co.o-,--~.,_-_.,_°".,_-._-.~-,_~,-._-_,..,. __ "°'°'-..,_ .. -,-,,-.• -,. ~;.;.;._... 

..., 1 c;::F. -, 
I, ' 

:1 1----· i 
I I I i I! \ , : 

,! ' \ ' i 

coarse 

·~ 

1 ···Ir 
. 1 I,· 

, . t"--;='-- - r .. 

I \ 1

1 

I coarse 

·''• "' 

c~ 
.. r---1 :_ - ~ - J .' i·\1:1 I ' 'I-r\ :1 

dribble 

•f" • 

L~~~~!tVst~~~{·~~E.,,.,T·~ ~ 
·, '!: · • ffed gllte o~ +vibratory feeder operating = coarse feed 
~.J _. _,, 11 feed gate"'ciosed + v1bratory feeder operating "' drit>ble feed 
~f·: .. ~*'' . · .. --<:"~.'~~· ;,~ '.' ,/ ·'~t, .. (. .. ~~ 

: >' ·,'.:: .. ,·; ! '1·,:·~·-i-; ....... l 
.... - :·.~" .. . , . ;., ... · ... . . '·~ 

:: .. .,. ' -
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b l'(A IN t1 A Nb LING ANJ) G. BOUHAKS 

'·-

:11(1r1.~Jr1~1r 1~: .. ,,~1\:..--:1r1t :..~t11rr1ep· 1r. l'r;;.·rc.r1on 1 ... 

l•nh ;iu;hl'' n: Jf1 ,·a-e- \\ k·re the r:.irts to be lu­
rri.~a1ed arl ,;ifel1 located. or prcn ided with a de-

1 r.Je "h1ch 1\!ll r.:rm1t lubr1.::ati(1n \\l!hout danger. 

and If fllarJ' ha1e tc• be remo1t·d. lubrication can 
l1n!1 be car rit·J l1u1 after the e4uipment ha<. heen ren­
Jered ir10pcra111e 

The he<.! lorm of accident pre1ention i~ intemive trai­
nin~ of ciperatin~ and maintenance per<.onnel. 

4. J .3 Basic Operation Rules 

:'11a111 failure-. o! lOmponcnt<. and equipment relaied 

a,udcnt' can hL prciented h~ proper ~afet) precauti­

l11l'- and l>perat1l1n rule~. Some of the more imponant 
Jr( 1i,1eJ bc.:ll111 

I. !\;o LOil\ C) 111~ de1 ice should be used for du tie~ 
olhcr Than tho<.e for 11hi..:h it i<. designed. 

J 

1\1 nc> t1rnt· 'liould the co1ne)or~ he- u~ed to hand­
IL r1c1du(!- •.>ther than thlN: original!) specified 

The u-.er d1all no! ma~e altcratiom v.hich affect 

tht dc,1~n. L:on-tru.:tior. and inqallation of the 

,, •m c' in~ l'krncnt l "it hout the L:On~cnt of the 

u111,1ru;tc>:. Li' '''lllC' altera11011' ma1 ha1e de1ri-
mL·r11al ll'll•t'LjllC'll,·e'. ·, 

"'' n11t 'ho11ld he allfmcd I<' ride on. qcp on or 
lfP''·CHL' a r1101rni: or tiper<ihlc con1evor. nor to 

11 al~ l1r climb on n1n-.c1or structur<:'>. "ithout 

u'111t: th·: ";tl~1\a\'>, s1a1r\. laddcr' and cross-overs 

rrP11dcd fllr l ht purpO'>~·. 

.\II '>:ar11n~· (lpcration' 'hall hl· onh carried out h) 
lJUJlif1cc~ i1r1d u•mneteni pc•,<•nncl. 

\.p un:iu1t1or11l'd 1)cr,on 'hall 11pcra1c· or inter I ere 

\I 111, thr manu·,; "ml.in!-'. of thC' plant. 

I. 111c1!-'cnn ';c1pp111!-' de\ 1,c, 'hall hl· ca,il1 acce-­
.:~1·· ((l :.i: rn,onnc.:I. All a1ra' )-'l\IO~' a,·.::e.,l (Cl 

1hc111 'hall he kcr1 ~kar (lf obqack· .... fhcir pr(I 
[Kl PJ't'l:P1n11 'h;iJI he pn111d1Ca)J\ d1c,·kc·d 

<\II rr,J<Hllll!-' opnal10ll' Pll <l c(lrl•c.:IO: l\hlch ha' 

hL·cn lll<'J'L'r<ttl\ c b·:,·au'L' o: an cn1c·rfl'J1, 1 or a,· 
,1J·:ntill '>l••pp;r!'t' 'hall ht prc,nkd b1 ;rn in,pc\-

1111J1 d,·;L·1111rn111!-' the ,:au'L and the rcrair ol the 
tau!: 

9 ·\11\ \\lll\l'\c1r fc1u11d I<' br un,alc lor Ppl.'ra11on. 
w Piie 1!1<11 dt•I.'' npt kt\l' al: ~·uarJ, and ,afc11 dc-

11,·c, m n,dk111 cn11d11H1n. 'hl1uld no1 hC' U'C'J un· 

trl adc411a1c 'uprk111cma11 '>;ifc1' dL'I ice-. arc 
111'-l;illed. 

J(i Onh trained rcr,1111nel 'hould hl' al101H•d 10 11rc­
rafl" the ,·c1111c·1p1 '~'ll'lll. Thl·\ \llll11ld h:J\c d•lll· 

plc!C ~11m1kdft or Cllllll'!or 011eratWl1'. elc..:trt­
Lal uirllrPI'-. ,;tfc11 and 1\<HJ11l1!-' dc\i ... e~. and the· 

.:ar;1i.:111 and r,·rft•11nanu: l1111i1a11on' of the 
\\ ,[ Clll 

IS8S' 

4.2. J Introduction 

The bell come\or 1' an ali-round. economical and rt­
liable continuous 1rampona11on de1 ice with mar:1 ap­

plications. It 1s able to transport hull. products at enor­
mou~ hourly capaci11es. 01 er long distances followmf 
different profiles or path\ of 1ra1el. horizontal. incli­

ned or declined at moderate slopes or "it h the in~lusi­

on of concave or co111ex curves. 
Of the a1·ailable types of handling equipment. it is pro­
babi,· the best known and the mo\t widel1 used. So nu­

merous are- its u~es and arrangement' 1 hat it '' ould he 
imro-.sible 10 illuma1e all the pos,ibili11e~ 

S1mpl1clfv of construction. high effJ;:icnc~ "1th km fnc-

1 ion al lo5s. result mg in small dri1 in!; po1\ er and eco­
n om~. are a few of the feature' whi,h m<ike heh con­

' e~ ors the most commonh u<.ed 1 ~re' of con1e~ (Ir. 

Abe>, gram handling facpit1c5 U'f nwrt hl'it come\ Or\ 

than other type\ tiu1 if not prc•pnh dc-1p1ed the1 ma~ 
tiecome ;.i night mare for ma mt e11ar1't and prc•duct 1011 

rer,onnel. Design and con,1 ruu ion 'hc1uid there I ore 

consider all factors nece~;,ar\ to f''C JI d minimum star­

ting re\istance, high efficienc1. a h111F life with kn• 
maintenance and high load .::<ipaci11. The atio1 c cntt· 

ria impo\e considerable respc1mihili11e' urcm the dt:­

sirner of coin evor s1·s1 em'>. C'-pecial i1 n1n1;ider mr t ha: 

in thi:· pamcular equipment field a co11a<i.:1or wili ha-

1e t0 or11ml\c the capabilit\ of 1;.iripus item' suL:h a<. 

idler~. bchinr. <ind qructura! steel \1orl. each of which 

ari.' cPmrnonl~ 'upplied bi d1fk1cn1 manufac1urer~. 

The e1er-iuoea,111~ u'e of bcl1 ct1n\l'1p;, a' an ec:onl>­

m1cal mean' of tran,porl ha' ~11en al' 1mrc1u' 10 the 
re'>earch and de\elopmcnt of th•: TllO'I 1mrprtan1 part'-. 

!\lore· allention i' fo,·u,ed <•P thl' qualJt1 or material' 
;rnd thc11 most ratic•nal li'l' 1L 1 he celf1'>tru~·11011 Tl11' 
'-l'Ct1on f!i1c<. a de'>crip11un C'! thr ou1-1ar1c.l:11j: fea1urc­

ol de1,i!-'.11 and rrcn 1de' e..-.:1111Jl d;1:;i !(> r1 ·1ducc a cor -
reel 1r1s1alla1ion n10'1 suitab\, 1 .. tl·c1u1rcnh'Jlh. 

4.!.1 Opnation and Main Part" 

111, t'el1 .-on1e1C'r 1 a- \Ch< 111a11,<ill~ J!1u,ir~1tC'd in F1-

rurc .i.11! . .::011 1>1\t' c•r an cnJll''' hl'lt 1 hat 11 rJp'> around 

'''" pulky\. the dmc and the rc:urn pulkn. Between 
the k11111nal pullc1' the hcl: rnu't tie 'lll'pClrted ti~ id­
ll·r• or rolk1 -\t'f<. and 11i:h1t:nl·d bl 111e;im c>! a ta~c-ur 
dn'JlC 

SpeL:ial katures hia1 be required rnch a' the ros,ioilt 
11 of havin~ ~l·\eral di,.:h<irj.!in~ .\!IC'- and the at>ili11 of 

rhc bclr IC' run both "ay~. 
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Fig. · 4 01 : The belt con11eyor operation and main parts 

~.2.J Oe<ii~n D~la 

The Je..;ign uf J bdt ..:or11eyor -;ystl!m require<; the fol­
I0\\1111;! inf1Jrn1.1t1on: .H:lllable ;pace; horiLon!JI ...:on­
"e:.ing kngth JnJ ...:011\ey1ng height or lift; ..:hara...:1c­
ri'i!IC~ ol !he pr1iJu...:1 w be ...:onveved; requireJ norni 
~1al ...:;ipacity per hour: m1uired peak .:apacity an·i Ju­
ra111J11 ol the reJk: 11urnher 111 loading -;11e~ ;.ind me­
rhoJ ol !oaJin~: ~U\\ rna1111 Jis...:harging 'ite'i are requi­
red: hO\\ man; htJur., per Jay, per \\eek. per ve:ir. muq 

the ht:lt ...:011\'~"ur •irerate: ".\ill the beic ..:omeyor be in­
,1allc:J indv1Jr, •>r uur. anJ any notable ;11e w11Ji1ion'i 
of rain. ,nO\\ ·.H \\inJ tor e_\ample. 

rl1e o\erall 111t.ir111;111on '.\ilrhe u•":J to Je1er111ine the 
tollo\\ing Jara: 
he!t v.1Jth, bell 'peed. re4u1rr:J mot1Jrpm\er. ma\11nu111 
belt ten.,ion and brca~ing <trength ol the belt. Jia111e­
'..:r tlf rh1.: pulle\i. qu,tl1ty 1>t the belt (..:;.ircav; Jnd ..:o­

"er th1dnc'i,J anJ the 1rn:;.in~ 1)! rnpport 1idler ..:onfi­
:,!Uration. tvpe llf roller;, anJ iJler p1!dl). 

-+.2.3. I Cornt::ing Length 

\lmmt .111y cl1,c.111u: ..:Jn be ..;0\1.:red by a bell ccmev­
m ,\~teni. 

fhc k11gth ut J ... 11111le ...:on\nor bell i~ lHily lir111ccd by 
tile 1en ... ion 'itrt:n11th nt the belr Fur average installati­
•Hh bt!lt'i Jre '.11.111utac1ured 1vi1h 1 ..::.m.:as~ ..:cm1s1ing 
1>1 rir1e or more piil''i 11f -;vn1h1.:ti..: tibre. Some \erv lar­
~e in'italla1101i- lia\e belh w11h -;reel-cord 
re111 lnrceme111, 

-+.2.3.2 Come~ing C.1pc.h.:icy 

The Je-;ireJ CJpa..:1t~ lllU'l be ,re...:1lieJ rerl're Je'\1gn1ng 
the rnmeyor. 
\l1hough v11al in .ldllt:\lrl:f 'llJ\lll:llrtl ,\ ,;._:;n erticit:n­
..:y, raced ..:apa..:11y vi J to!JI ,1 ,1.:111 ,.., J..:tt:rr11111ed bv 
J number of IJ<.:COr'I v(her •llJrl 'l1H,..:r•1'.\t:r ~~ira..:1tv 

of the Jrive mo!llr. 
idkr -;pa..:ing, bell ,ekL!1ll11 . ..;orre .. r "t::I .-1dth. helt 
;pe!:!d and belt crough1n~. pe~1111"1bk Jn~le ·.Jt inclina-
11un whid1 depenJ, 1Jn the ..:hJrJl.:teri>t;.:, ,11 the bulJ.. 
produ..:r i1self. are 1n!l'rrelated 11em' ·,, h1..:h 1nfluen..:e 
rhe ..:apa.:icv in ... urne ·.\J\ For lllJ\lmum ..:ara...:ity 
croughing 1Jkr roller., are 1i...eJ tu ra1,e 1he <.:Jge-; ol the 

bell. 

-L2.3.J Relation~hip b~rne-:n Bdt SµccJ i.lllJ 

Bdt Width 

fhe fir'it -;tep in !he de'ilgn nt a b.:lr >.:tlll\e'.-Or 1\i!h J 

,pe..:if1ed ..:onveying ..:apauty ''to Je1er1111ne the ,peed 
and the '.\1d1h of the belt. It,.., tempting l\1 think of high 
-;peed rares when designing J belt ..:ome\0r. be..:au'ic 
1h1'i enable'i nJrro'' bt!its and J ...:heap cra11,mi~~i0n. Ho­
we> er . ..:on..,iderat1un ,ho11IJ be g1\l'fl w rhe la..:1 tha! 
\\hil•i! high )peed coml:!yors arc l't.:•J1HJ1111..:al as regarJ;; 
1n11ial ..:o'\t. rna1ntenar.ce ...:o-;r will be higher ...:omp,ireJ 
1\1th a \\Ide ..;onit!]Or operac111~ JI J llJ\\er •peed 

Thi:! belt >pceJ ,houlJ be ,eled-::d Ill 1111n1m11e produc! 
,pillage t)r rern111 al"' tin..:.., J11..: '•J 1 lie ·. el11..:irv vi the 
belc. Certa111 !vp.:, ,)f bulk ~1>11111H1.J1:i::' Jr:: n•H ~ui!c:d 

.. . , 
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T!1c r11a\1mum a!i(i\\able be!~ -peed rnaml~ derend'- on 
I 

th~ h1lk den,lt\. :ht (:omr01,it1on of tht rroduct (dust 
l P 11' t'll t I and t ht· :.i n~le 0f i n,:li ne of the belt c0n \ C\ or. 

If \0lumim1u' l1~ll! rroducts such <i' grains are tram­

rPried at ... rel'Ll' l'\1.eeding 3.5 m s the air resistance 
reaches a le\ el \\here the rroduct has a tendenC\ to be 
bhH111 off thL hcl:. With kernel-shaped producrs this 
'reed 5hould nnt be e\ct'eded. With soya beans 2.8 m1 s 
i' m.:ommended due 10 the round shapt' of tht' kernel. 
For ntra light and dust~ products such as grain jeri­
\Jti\e'- a ma,1mum bt'lt sreed of 2.5 m<s is 
re,·('llHTlt'nded 
There are 0t her rt?a1,on\ 10 a\ oid high helt srt:ed5. 
I. If a l0aded h:?li 1, re1,tarted after a ;tands1ill at a 

'reed \1hid1 I' tnl1 high. rwduct fricti0n \\ill occur 
(1n the belt and the 'Urta1.·e of the product "ill be 

k\ellt'd bi the <.tarting slic1d. this may GJse 
,ri II age. 

l'o"ihl~ _iet u ril11admg oft ht hclt ma' be d1,ad\ an­
t ;1~c,,u, at l\•l1 l11l,'.h bdt 'Pt:ed1,. In this ca'e it is ro<.­
'iblc w Jt1crt th< product f!o\1, hut the unloadinf 
chutt· rt·yu;1(·d 11r.·Jr1, itr\ 4uickh and certain pro­
du1:t' 111a1 l11· d~1rnagcd. 

, Due to <.J!,:. lt~ht pr11du1."t1. arc 1ln0\1 n urward1, at 
the idlers if tht· ldt tra1tJ, at a l11~h <;peed: this ma\ 

,au'c <.pill<t).'.l' If 'a~ I' decrca,ed b~ redu•ing tht 
iJkr1, 'ra...:c or Ii\ 111..rca,in~ helt tl.'mion. the 1,a\ing1, 
t:lfce1cd h1 tht 11i...rra1.t·d hcl! <.peed are off..,ct. 

.i If the lo:1dH1:: 'rel'd of the hulk produ.:1 i' equal w 
l•r •rn:ilil." tiiJI, th,· hell 'PC'Cd. chokin!! ma~ 01:l·u· 
111 the ft•_·J111~ dHiic F cl'Jing chute~ 'hould ht' ~h<i· 

pL·d in 1,11,h '' 11~11 1h;1t bo1h llu: tra,clling direction 
~t11d till' rr<1uu,: 'r'l'l.'d ur1111 ilrri1·al on the heh ma;d1 
I h·_ hc.:lt 'Pl"L"Ll. or C\1Tl'd II h\ ahout JOO Ii. 

1 ht· 'l'kct111t1 ,,• r>~·I: "1Ji11 dqwnd1, on lhc rc4uired ca­

r.1;11\. helt 'f'n·...: an::lt 11! 1tl\.!111a1ion of the hclt c011-
1t''l•T. llougl. J11rk :111d dc:rth. 1111.'thod of IPadini:. anJ 
r·arllck •t/l' (1! tk r1 111du..-t tt"l he l(Jn\C~Cd. If. In F1-
:,:LITt -l 02. <., trt1 t 1, thr produll lTl)"·'eLtion and \" 

I 111 'l I ht· ht·!: 'i'"t'J. 1 ht·n t ht• L«lpac11 ~ rcr hc)ur Q 
t 111 h I ~ ~ I 111 I \ \ t ni \I \ 3. 600. 

\l1il1tpkat1Pn '11 tiit· hulk ckn1,11~ 11 rn'J o! 1ht rrc'­

du«t h' hl' u111''"LJ Fl\t'' tht· l:orl\L'ymg t:ara..:it\ per 
hc•1H (!). 

\\.l1l'n c:1kub1111~ tl1c hell 111dth 01w mu't al\P l0111.1-
\.kr a la1ge .-1..:~1: 111dq;1n 1d11d1 prt:1e111' 'rill;ige 01 the 
pt Pdt1lt. Tht: S · \\lltHnl'. d~p.:ndtng \>11 I he angle of ,le,_ 
rt· (iLH pain' (1 12' I of !ht' r1odti..:t 'Urfat·e. t' ((l 

be d11,1t·garJcd 1\ ht:n c"akula1ing thC' tar<icit~. In prac-

111.t'. \<1lu111t· ';· \lnl\ L'"''' d1ir111g !ht? f1rq lt'11 mcire' 
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bel~ . 
sagging 

Fig . 4 02 The conveying capacity depends on factors 
such as material cross-section. belt speed and sagging 

hchmJ th~· load1n~ 'iti:. Du,· t;1 the l1~h1 lail.'ral anJ 1cr-
1i;:al di~pla~<>ment of the heh ht.:t11t'C11 the idler,, thr 

material ,urfa<:e hc:Lome' lt•1 elled. thncb~ dt>...:rca,ing 
the clear margin that e\i~ted irn111edta1ch after loadi11~ 

tht: product. In 'omt• t:a•l'' the prod11..:1 ,urface bc-·(l­

rne' comrk1eh hori10ntal. 

\\ith belt rnn\C\ or' ha1 in~ hi'.'h idll'r ,r<icmg and lt11' 
belt lemion t ht· <•rpn'ltl' rhl'lll'Tllt"ll(lll ma' occur: the 
hell surfac"c 111J\ h1·•Pt11\: l10lll111t·d In 11rdcr to main-
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r~1111 till.' rl.'qu1rcJ ..:ll11\l.'~i11g ..:ap,1..:il\ \\hen impkrr11.:11-
r111!! ,1 trl)ll:,!h \\:th ,1.;maller angle. a \\1der belt \\ill bi: 

11c..:l.''''1n. \..; 11lu,rratl.'d in rhi: figuri.:. it is ah\a~s mn­
rl.' ;iJ, ,11H;1g..:llll' r11 1mplem..:11r a larger r rough ;i11gk 

Thl.' ;1b1J\i.: 111..:nri11nl.'d ..:or1-;1Jeracio11' 1H1I~ apply tor ho­
riwncal bdh. l r. h1J\\.;ver. J. ..:om e~ ~.11..:e ..:apa..:icy lllll'if 

h..: l.'nsur..:d '1;! an 1ndi111:d bdt. the prodll..:t may tlO\\ 

ha..:k and ..1 Llrg..:r bdt \\ldth may be ri.:quir..:d. 

Udor.: a I in.d Ji.:i.:1-.ion ..:an be made regarding bdt 
\\lJ!h. it i'i ni:..:..:,,;irv to ..:J.kulate the number or belt 

plie\ re1.1u1r:.:d '.O 1Jr1n ilk th..: ne..:es'iary >trt:ngth and to 
J..:..:id..: upon rh..: rwughing anglt: to be U\ed. 

4.2.3.4 ln(!int:J Udt Conveyors 1si.:..: Fig•1re ~.OJl 

!kit ..:lll!\l.''.·"r' ..:an be ..1rr,111ged co folio'\ Jitlerent 
[JJfh' nt cr,1\\:I: hpr11ontul. indined or Jedinc::J. fhe 
difkri.:11..:e b..:11\..:;:n rhe level ot che loading -.ice and !ht: 
Ji,..:harging ,It..: 1' rhe ..:omevir1g heigh! m lilt. \\hi..:h 

l'i Je1er1111n..:J '·' h..:n ->elei.:ci11g che ..:on,ev.:111..:e pach. 

fhe ma\1mu111 ,1ng!e nf slope at whi..:h the bell mav be 
111dim:d Jep1.:rllh 1l!1 che ..:hara..:cerisci.:s nl che produ..:t 

h:ing hanJld ,ind 1s theoreti..:allv almo\I 1:4ual to che 
natural angle llf ri.:ro'.: of !ht: pr0du..:1. In prJ..:ti..:e ho­
''l.'\t:r. tlir mu,1 grains. the ..1ngle ot .;l0pe ot ,in indi­
:11.:d hl.'I t ..:11n \ <.:\ m ,hL1ulJ m:" ..:r .:x..:::ed I~- I ~: . The ..111g­

!l.' 1lt 'll.1pe r1>r '"1,1beJrl'; -;hould e1en be le'" 

fhl.' ..:1Hl\<.:1 t!l!! .:ap,1..:1r~ Llf .. 111 rn..:lined bt:lt .;l'l1\e\nr 
1, ,111alkr rh,111 rhat ot J lwril•>nul ..:0111ey0r. When 
l.'ng1n.:::rn1g .111 111..:linl.'J bdr -:ornev1ir rhe lwr11">1HJI 
tr..trbporr,111011 ..:·1pa..:1ty ha..; fJl be multiplied b\ Jn 111-

.-lin .. 1!11111 tai.:r11r. 
If 'erv ..;f.:qi ~l'!l\l.'1 .. 111..:e i-; re1.1uireJ. rhe ..tddition 1)! 

a ·;o,er bi.:it '-\hkh run, -i\l1d1ro11.:nu'h \\l!h rhe main 
..:arn 111g b..:11 .111d rnl.',,.:, 1t O\\ n 1\e1ghi on the ..:onH~\­
.:J pr1JJu..:r .. ;;111 111-:r.:a'l.' rhe tran.;p0r1 ·;Jpa..:1ty nt the 

heir ..:lrn,..:1ur 

F·g . -l 03 The 1ncl1ned belt :onveyor 
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-L2.J.5 Cuncd B~lt Cun\t:~or~ 

Bdc i.:on,evor' m..1y be ..:uned ill ...1 't:rtl(.d plan.: f\\O 
t~pes of 'erti..:al i.:une~ ..:J11 be J1,r1n';!'l1,h..:.J· ..:L)n..:a\e 

..:Ltries anJ -:0111ex ..:une\. 
fhe lollo,,ing gu1Jeli11.:.; are robe .:011,1Jer::J Juring 

che Je.;igr1. 
In "..:011..:a'e ..:ttr'e'"· belh ''ith J r1.:,1-<'11.thk :ru,.; ,tiff­
ne~;; J.nJ Je::p trough 1\1!1 1ppeJr rh~! to rn,unt .. lln rho:: 
trough Js oppo,ed to the h,_,r11.1Jnr,1I 'C:lf:•Hl •JI the belt 
i.:omeyor. The belt tenJ" '.1> be !1frd ,,tf rho:: 1Jfer, ro 
run on top of che 1Juter rt•ih .. , hi..:h ..:ath> mi,..ili~nn11.:m 

Therefore the ..tr..: ol r3J1u~ R in F'·~•:re .l t)~ mu.;: be 
large enough to enable r !ie .:rn pt 1 fidt .ti,, J~' co re't 
on the middle rnll of the tr1Ju~fi111:; :Jkr . ..:"i.:n 111 the 
i.:urve. The -;ize of che ,ir,; "I r,1d1u' R Jq1e11J, ,Jn th.: 

weight of 1he belt 1helf ...1nJ 1.111 till.' ·ire'' 1>t che belt 

m the ..:une areJ. 
Wich chi:: .. con,ex ..:une·• rhe ·rou~r1d fidt 1~ t11;(hte­
ned over the rolls ;rnd 111,J\ ha-..: r,1 .;tr..:ri.:h. fhere i~ 

..1 Jifleren1.t:: bet\\ct::n the:: kn~th Jt :he belt mks .. 1111.I 

the middle of the bt:lc. ,,;11._h '' \Jtt'iet b' don~Jt1un 
..1nJ ..:ompre~,1on. \ belc 1' Ii:\-; re.'i,,t,int en ..:ornprl.',,,_ 

lHl rhan co e\trJ ..;trt:r..:h \\ ht:n lim1•ini? rhe croughinl;( 
angle. the Jr..: •JI rJJiu, R ;an l:>e Je..:r<:a,t:d. buc this 

Jlso n:du..:es the ..:eon' t:'.> ing ~ara..:it, 

On i.:omeyors ot the:: t\pt: ,ho,,n :n thl.' F1gun: .1.L14. the· 

re Jr<! t\\O pnrcion' \\h1..:h r<:q•11r..: 'pc:c:•;il l!tenuon: the 
..:on..:ave ..:une trem Bro C .ind ~h;: _1'll"e' ..:une frum 

D co E. 
\1 D rhe temion m rh.: .:J~~' ~if ;i rr,'u:fh-,hard re!t 
111..:rea~e' Jt !he tr..1n,1tiPn rrum ,rr.11~i1l :u ,_ur,.:J ~·Jth: 
the largest pm,ihle bending r;.1Jiu-; ,hl'ulJ thert:ture bi;: 

utiliuJ. for e.\ample 25 r1111.:-; :he '.\?Jth 1)t thl.' belt fur 

..1 .15' trough Jngle Carr11n~ 1Jler unit> mu't at lea't 
be 1Jf threo::-roller tjpe .rnJ rhe Ji,r~111..:e b..:t\\t:en rhem 

-;hL)uld be les'i thJn half rhe 11~ual ,r;.1..:,ng 

\ 

.:onvf!t ~·4ne 

?~-

r=1g . .l.04 · The curved belt ::onve·or 
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Fig . 4 07 Typ1ca· •rr1~act and spiral return idlers 
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IL:t' 'tar: ru11nini; d('\'~l'd IP 11,~ \I"''. ,,'.·l lhl ci1:1· 
me1tr l'l the roll> enlarge;, enPufh w l,i,i..:k the s~<;tem 
Adherence i1, greate<l c1n thl· return idle•' near the di'· 
ch;::r ge pu 1ley and de..:rease~ t011 a rd; the return pulle~. 
A.ct1on shL1uld be ta~en 10 limit the adh.erence and it<. 

side effects. 

Apart from the Oat roll the industry al'-l' pto\ides other 
types \\ hich may heir in special problem applica1iom 
due 10 their cleaning effect. Generali~ the1,e special rolls 
consist of a Oat roll that holds tight!~ n10:.rn1ed sieel. 
rubber or plastic rings (~ee Figure 4.0"71. Th;:~ are se­
cured against any side mo\ ements by fiilings. Se1 eral 

!ypes of rings may be corisidererl: 
I. d1~c rings which are norrn<ii cylindric;::! rings moun­

ted on the Oat roii. 
1. tumbler rings 1\hich are u1,ed 111 wmbination \.\ ith 

disc rings and pre1ent the hell from running croo­
~ed: tumbler ring-. are m0un1ed both 1'>ith left and 

rig.hi pitch. and 
3 cage ring' which comrq (\f (I profik <.teel .:age \\el­

ded onto Oat rolh. It I'- a 1."0s!l1 1rnpkmcn:a11on 

"'hich does not ah' a~' gi1e better re,ult'-. 

The !lpacing between the idlers, a5 illu'-trated 1r. Figure 
4.08. is widel~ recogni<.ed as a significant innuence on 
whether or not a belt rc1 ain" it' correct l roughing. Test 
studies ha1e shown that itkl'trl'..:i idkr <.ral·inf ma:- .:au· 

.. e the bell to undulate \Crtil.'.alh and larcrall' tsafi;ingl. 
thu<. increasing friction and redul.'.illf thl' effe.:ti\c ca­

paci! ~·oft he drive rnoto~. The required poi' er may :il'P 
<.urm0un1 the calculated pP1,e1 due tr> the \ertical and 

la1nal 1n0\emen1' of the hclt and the rrc•duu. The id­
ler r11ch i• dc1ermined h\ the idler lllad ralinf or the 
carrymf capacit~ of ca.:h 1dkr. on the i;af 0f th,· hclt 
hct\'een the idler'>. h..:11 1c11,1011 and helt speed. If the 

iJkr pitch i' too peal t hi' lll<I\. 111 cen a111 l.'.a,es. t hrea 
lt'n th<.' helt and thL· Lo111c1111~ ,;ira(tl\: the load of the 

hcl: plu' ttw pwJuct ''ill hl trlcfl'J'-L'd on ca,·h idler. 
•\' ;i ~t'neral ruk. hL·a111:1 prPJ11.:t' .ind \1 idcr helt., rc-

4•J1rc clmt'r spa,111F of th<.: ,Jt!\111!,? td!t:r-, 

For dcf1ni11f rhc 111a\1111u111 d1,1a1J..L' ''Tl' lllJ\ co11<.idc1 
th(' helt <.af hc111eL·n th<.' idlc1' "'hi: k'' than I o·o of 
tht' iJ!er rich. "'all Jlldl1."Jli(1n. lhi.' '-l';!cL· hClllCCn !he 
l.'arrymf idler<. should hL· <1pprc•\1111a1ch equal to th,· 
helt \\id1h. not C\1.n·di11F I : n: ~Ul:ablc: <.pal.'.illf bc1-

\\Ccn the rcrurn idkr~ lllJ\ 'ar' hc111ccn 2 and 3 mt" 

trei;. llsu;i' ·ip1wi idll'r' and the return idler' arc 
placed at <i· • rJ .1a11..:c !1C>m one another. Thi' is 
ha,cd on thL J that the ten,ilc f<1rcc i<. equal 

in t\Cry uo~<. <.c.:tic•n nl the !>cit. alld 1ha1 it ha' the 

1i:11<.11•n <.cl h~ thL· 1cmi0ni11~ Ll<.:\ ice. 
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l-\\'r\ f!Pll~f! 'i"if''..' illiid' fill' If\~, OI rll'\'llli; fhC hclt 
1i,·,11c\·n 1h, rPll' oil iii\ h'IJ ;pm·,, l''>r\·1:ialh ii the hell 

'' 11•1" flntl'k. 1iJ!, m:1\ J.im.ii;c the bell. a' 'htH111 in 
'i~lllL-1. I::'. \\ llli fr1'll!-'.h111i; 1Jk1' thl' i;:.1r hcf\\CCn t\l(l 
11cii;lih,u! 111~ rpll· 11111'1 hr c";irrl11ll\ "ct in order to 
;n 111d 1h1- J.:11 .. 1c·~· 1 lt~ i;:1p \·an al~o he n1r11rollcd In 

ILllllllltl'111~ tiiL 1ull' 1 It\ .-cntrc rPll ma~ he \Or11e11-
ha! ll1r1i;L·' tli;111 1'1" 'IUL 1(111 ;inJ .1fl,c1. Thi'> 11ill pre­

' \'Ill lic·i1 1rn111nc·c·mc·111 hc111 t'l'I1 roll' {<.cc Fi!1urc 4. IJJ. 
111 ;i.ld11111n. ;1 l<•t11T11P11 1nc1hod ot <orre.:ting imrer­
tc_-1 J1r11d11U f1111'. I' lit( ll'l Of 't.'lf-u1frCc'llll!1 idlers With 
iht ;1:111 ol r•.ccr1!1111i; thl' •1•'11Tn<•di11 and the helt it­

'L·li. tl11' a1P1d- !'"''1hk J,1111.i~c thr(•ui;h CPilfa.:t 11ith 
ad.i-.11. ..... rr '-ITlh.i11r1.: ... 

MPPE~ror:\. i ~\ 
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Fig - 4.11 Minimum running clearance 

Fig . 4.12 Preventing impingement of belt between rolls. 

F1g · 4 13 · Typical grain idler with remounted centre roll 
and zero roll gab 

Roller, 

ihr l'ffi,·1cn~\ of a lic.>li l·on»nor dcrend' largeh on 
tilt' n1rre,·1 de,?gn and <.elec:11on of tht· idler wller~. 1101 
bt·,·atl'·:· OI the rc!J1i,eli high flUlllO:.'.I i111oheJ. ru1 

mJrnh hc;:au~c of tlw load 10 '' h1ch 1hc' are subjec· 
tcJ. The f1,aJ cara.-11\ of a rrdkr dq•L"nd, 011 ,e\eral 
f<iClllr' <.u.;h a;. hell l1,:1d. hell srct'd. tdkr pitch. belt 
\ICIJ:hl anJ ll11J1a,·1 d!IU fr1Cflt1n fa•IOfl 

A number ol criteria should be ob~L·ncd rn the design, 
i.:onq ru,·11on and ,,·ie.:11t1n 111 roll.:r\. Firq com1der the 

1a11(1u' rart' :;nJ pr1n,1pal d1mcm1om of a roll as it 
i' !=c.'Th.:rall~ ctin,ei\t•d b\ 1110<;1 manufacturer~. The 
ran .. t'f ;; rt1ller arc ('cc F1i,:ure 4. IJJ rl•lkr shell or 
Sl\'cl hod1. rtilkr end tap. inner 'Cal rin~. hearing~. 'ec­
gcr cird1p,, lahyrinth ring ... h;ift. du'' ~·01er car and 
outer '-cal rini;. Thc rrin~·1pal d1mc11~il'n' of a rnmen­
tional roll are: shaft length and d1arnc1cr. roller lc:ngth 
and diameter. spun bet11cen the support'- and the nats 
for support slot at the shaft end' (Figure 4 .• 5). There 

i~ a trcmcndou' r;inge of 101lt:r' <l\ailabk on the mar­
~ct. Figure 4.14 sho\1~ '-OTTIL' of them. 
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... ::1l\: ir 1111.1 .. ·• i~· h1!il..J ur ~h~·'t. r~.:i...1'11\f ;l'f\.i..· ... ih~ ur1· 

'~:i,.i11r1t:J r.1t•h,·· 111u<; b, mi\ed \1ith fillmg' or adJ;11-

' L" '~.Ii J'-. ''11Hd,:f1t:r'. \ uk<1rn1er,_ \ ulcani1at1lin ac-:t­
k1a1t1r,_ CC'il1ur;11:,: rrCldULl' anJ ant!·O\idatJ(lJl rr,-iJuct~. 

C...11nH: c'! thL !\'f'l'' t1! rubbLT 11h1ch arc u~ed t\lda1 in con-
1e1pr b,·hmF art: IJ,lt'd bekm 

'\a1ur<1l ruhb1.T obtained from the sap of the rubber 

tree Ht:11:;1 Br;i,ilit:11·1c, and come> main!~ from large 

rubht:r rlant<tilt'll' Ill \(lUth-ea<,I A~ia. Until World 

\\ ar II. r1acti-·alh ali ruhher good~ \1ere made of na-
1ural ru bbt:r. 

... ~l\rcn~·Bu1adi1.·m· ruhber: thi~ has ousted natural rub­

ber f1llll1 marn ll't.''. parti<.'Uiarly for com·eyor bdtin!:' 
\1 lirn: thi' I\ pc ,1f rubber. tc1gether 111th ~recial type' 
0f carbon bta_-k, J'T0\ ide an e\tremely hard-\\ earing 
rubht:I COl1ip11und. 

~ "'-e,1rrt:nt: llT ,i.1,n,1rrei1t rubber: in ~pecial applic:iti­

(HI'. thi' ha' 'urt-rr>1r propeniec, to natural rubber and 
'''renc-bu1ad1,·11;,; rubber. It resist' m0derate action 
of 0il and grn''· '1\ nl;,:amb higher temperature<, and 
ha- bt:tte1 r,·,;q;111,·t· :c1 'lln and ozone. 

~ '\i1rik rubbl.'r. llit' 1- ntrt:mel~ resis1ant 10 thr a.::ticm 
,..,, ~·tL';!,( a11d 1.1ri 1;1J11rnai. '<·~ctable ;md rrnncral1 ;,md 

,, Ll'L·J 111 <.• lf1. ,\,1! b,:l:111i: \\ ii::rt:: the't d1ara.:tcris1ic' 
(Ill' ~: &..: r1:.:!lliUll! 

Hut 1 I ruhbc" 1, <.'\I: ;rnch TL''"r Jnl "' stronE ;,i,,iJ, and 
ali al:'- a1hi 1·, •.1,:J 111 ,,1111L'\(H hclimF dl''itnt:d tc> 

(ljlc·:ail up,k: h1;:I; ll'illrnJiu1t· cond1tion' 

l 11;1111 l1.111di1n~ 1 •• ,ii1!1·;, ll'UUITl' lhL· hclt< ((1 he· anti .,1.tlk 

": ,:,tt1, "'nd:k'tl·c. 1,. hr fir,·rroo! and ciil and J:!rl'a'L 
rc·,1,1;111· Ii'' ~rJt11,1111ia1 under ccrta1n <.'011d111on' of hu-

1111d11. ,;: J lc'll'i'c·•.tillll <.C•ll'Itlnahk ekdrpq;i11( d1ar­
L'• ,;11• l"ll ~v1;,·:.i":,i 11. liil l'tll1\l"\l1f hdt \1hich 111;1\ Gllhl' 

,u,l.i.-11 d1,cl!.i·~c·, \:1 l...,(l ,1.111dard rndl.'Jll'' the !L'ljlli· 

1,111 .. 11!, and IL''I r1t1dd11rt:' an a1111-,1a11, n11J\l'H1r hell 

11n1': 1u!til 111 p1,I_: to ;1d11L·1c IP11 ck.-1ri.:<1I ''°'''1<111.·.:. 
\dfl••tt· frl!t:r' <111,' .1; •:1111Ji,rf1c·r, arc· adJt:J IP lhl' rub· 
1-... • lll".!li!'. 

I,, i1111•: 11!, 'I" ,,,: p: ltrl. n '' h<.'llt:r IP ll\C lll'll· 

!l.11:.111.1t1i, b,11, \11;111111:1 ,IJ,•ttld ;ti,P b..· 11;11d ll• tltl° [1-
1c ,l1:na .. ·1,·r1,11,, 11 1 !ill dJ'l'ii<.'d l.tblil' r (1 111;iJ..L· lht.' IJ· 
i,11,, l;i,1•1\\1 1 : :·,.,., ;11, 1111111q•r;;lfl'U \11th <i 111i\ltlll' ,,f 

I'\ ( .in .. 111'11 i"r.1•: n1.1:'k cl11lll,i!1t:r' 

( rJ,!ll'' 1<.IJ1.-lr c<•il!.1111 •l'~'L'i;thk ial ()I \\ii r!PC!lJCI'. Jca· 

\, ;1 !tl11: \lli 1:1, h;li. r hr' film llhJ\ l:r'I a!le,·1 lhc "'I' 
l;!ll''. t11llc•11L'd b1 lit·, "'lllPll' lahri, pile'. Tt1t' oil and 
~·1~·.i-~ ri:-..:'l<llhl' Ldll hL· ITILlt':t,l'J t)\ U\illt: 1111rik ruhher'> 

\,,111d111).' 111 lit. IC...<> ,l;mdarcJ, lhL· f,11!0\1i11l-'. kli \1idth' 

atL' 1111": ,1111,11:1" 1r.t·J -Im ~!•1 <·~O "'tKI ~1~1 9W l.O!KI 

1n111 :111d 11H•IL 1•1, ''"''111i,: b' '1"r' \ll ~(1(1 111111 1h1nu~li 
I<• ;_(O. 111111 

D Tht Srlr..:in!-' l't 1 hL HJi 
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Th~ t~pl' of splice u'ed. mt-..:h<1111..:a: ur 1 ui.arlllcc!. Ji.:-

1a1e<.. the maximum rermi,,1blc •.•rt.·ra11n\: IL'll'1(1n 0f the 

heh \lechanicJI connt>l'liL'll prci,·eJure'. bi rneam of 
hooJ..s and a pierced nail tmctai _iL1iner' CH fa<;teners). i~ 

an inferior s~stem that ne\er equals the t1gbtness of a 
\ ulcanized splice. Therefore, thi<.. met hod "' not m:om­
menaed. \'ulcanized splices \1ill utilrze the full s1rength 

of the hell.plies (fabric) and should ah1a\·s be rnnside­

red on long com eyors, the addi!lonal splicing cost will 
be recm ered by using a thinner and les~ costly belt. So­

me companies guarantee vulcanized splices for the life 
of the belt. 

E. Belt Tracking 
It i~ \er~ important for the orerat1on and the protection 
of the belt that it run' in the centre When a heh rum 

nooJ..ed. it ''ill rub al0ng the frame ::ind \1ill be soon 
destro~ed. Belt mi~alignment and rubbing 1he comeyor 

fr arne arc inherc:nt prl>blcu1' i 11 1 rL'l'F ht·d bell com eyors. 
Tripper belts and re\ er,ih1e belt' are e;,pt:,,1alh prone to 

tracJ..ing problem< t•nclo,ed trought:d bt:li' a!''' gi\e cause 
for l't1nccrn. a' tht- ll1ndi11,1m 0: m1,ali~nr11.:n1 are n0t 
ca'\ w monnor a11d hL·,·au'e the hd: j, C\p,,...cd w a much 

grca1cr a1 e:1 of pl '"i~k r ubh1n~ ,, 1111 ;k: .·\ nmaligned 

hdt ..:an rub rn a •mal! arc;, 11hL'fL· !ht un11 area l0ad j, 

high erwu~h 10 rnt1Ulk<· lll(ITL' hca• than 11!~· f1arnr can 
rt:adil~ di'1,1p;m: ,\u t11,1111c11t' nHhl h~· rrc, i ... c and arc 

relati\eh d1fficuli tc1 maJ..L" 

To rre\t!lll an~ damage Ill till' belt hPth 1hc dc·,1t11cr and 

the a"embh and main1enanll· per,111111 .. ·I n:tH ta~ .. · Jdt'· 

quatc mca,ure' t0 ~eep the bel1 (IT! 111~· r11Chl 1rad The 

firn nrnd111011 fm the hell 10 run 1.ir;u~h1 I' tile al1~n­

rncn1 of the m1,1a!la11on and thL· raralkl1,m nf'tlie dri\e, 

1crNPlll!l,!: and rc.:1 um pulley•,, A tem1oncd belt ah1 a\' 

1cr:d' w run <.?rairh1 and thu' de\ !Jlt.'' !ru111 a hrnt fra­

lllL It 1h,· lra111c pf 11Jc .-<HJ\l"\111I'1rkl111L'd la1nall\. the 
l\lad \1ill al11J\., 1r1 ;l' f111d thl' ll111c,1 J'l'tlll and ta~c the 

bl'li all1n:,: The i,!i,·1, lllU'' hv ac,ur<11;,;h lnt:lltd. 

~lll\11tiht,tr1J111~ ~·ppJ ;ili,:11111.111 n: ilil ir.P:1<.·11orJ... othi:1 

111t1ttl'lll'C'' 111<11 .-atl'l' ihc· hell ll> TUii CIPCl~l.'d 

a pull•:\ ma1 ,·l•lll\' lcll'-l' 011 11, 'h;i11 and lllll\e 10 
(llJ(' 'll.k. 

~. lhl· b..:lt111~ rna1t:r1;1l 111a~ d1angc ii' d1mt:11,ic11nl <;la­

hilil ~ and nat un:. 
4. an lrlt"gular and JX'T.-.i\lt:nt 1,11c1d1111 CL'Ttai11 part' ol 

I lie hl.'il. l'<lll\l'd by plil'' ;ih,lll bin~ lll(li'l UI t: or a TllJ· 
nufacturing l.'r1ur 111 the b<.'11 fib1c'. ma~ h;i\e the 

'allll' ri:,ult1,. 

' the iukr' ;11c TJl\I 'tiu.irc \1i1h the ,L'lll1L· l111c-.:arni11g 

I Pll' ... i..c11 t:d ( ;111\ bl'lt 'lll'l'"rlt.'d ti\ 1dkr' \\ i!I a!WJ\' 

Ir\ il' 1u11 'cp1.l!t: \111h tliv 'lil'P<lrllil~ :dlL'r), 

J 
' I 
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h. J. rl'll r,,c,11..:-.; hca\ 1ly •)~is block..:d (.;elf cemering id­
ler ,cu..:h): thi, i-; the ..:;tse espe..:iallv \\Ith the -;ide rolls. 
Ir •me ,iJe roll re\ oh es more ea,ily than the othec. 

rhen •'Ile ,iJe LJf the belt tet:ls k~s reo;istarn:e than th~ 
uth..:r ,jJe: rh..: belt \\Ill Je\iate ;o the jtitfer -;ide. 

.-\ roll m:1v be rutat111g i1ea\ ily be..:J.u'e tht! >halt is 

l'enr. thc f:i..:;1ring 1' hrnken ur tht! l;.1tivrint~ )eJling 

has e\-;e";\e trictiun. 
k'aJin;! m,t• ·,e ..:..:cemri.: ur une·.en: rhe prnJu.:t l\J-

1Jed ,Jnro the belt from the ,1Je o.dl tenJ w \)IJ'h 

rht: bdt 1Hil 0f alignmt::H. In thi' cJ.•«! the pr0Ju...:t 

tlow e'erts J torce '<.JllJre ·.\ ith the Jirt!Ltion nl tra­

\ el ot •he bdt. This ha' the ,amt! etkLt ls J. ~1eJ\ ii\ 

rllt.Hltl'! ,iJt: mil. 
~ 1 he 1Jk t..:r~,il1n 1Jr -;la..:h ,iJe ten~iun is roo IO\\: 

ch.: r:ih..:-•:p n1<.:chJni'm may not m•untain pruper belt 
r..:1hi1.m unJcr \;uying ·~0nJ1t1ons ot (l)ad Jnd tem­

;:er.ltur..:,. If tht! belt i-; nut light..:neJ ..:nough it mJ~ 

ea,ilv Jri ft. 
<J. the rolb ur pulk\s • .l!t! ..:cv.erd •.\1th Jin; 

proJu..:r rnav budJ up 1Jn J. pulle\ or roll fa.:e and 

Ji)flHt :he ,h.\!'e ~:lli'in';' •he rel! [l) go off [0 0111! 

,;Je. h.'r ~\Jmrk. 1f "'l..: -~1 ·l 11! .i r111l has become 
1 hlL~l.!f rh,lrl the 1l!her .nJ. b\ .l((IHllll(ateJ Jirt, the 

[1<.:riJ'ilt:r.tl \t:l\X:t\ r:lC<.:' 1\i(( fie ditfer:.:nt. J.r1J the belt 

.1nJ rh..: roll 'lip i1ic:ilh. 
10. rh..: er''" ,i:rtne,, Llf rhe heir j, [L'<J h1~h: 

rh..: hL·lt -.:.ir1111H tah._• th<.: 'r<JU';'h ,hare 'U that J.fl llll­

ll1adeJ bdt c..:nd' [\)\\jr.J, 1!1..: urpt:r eJ;!e ,11 the+ 

de rnll• .rnJ '.\Obbk-, i-..:..: F1o:ur..: ~ !hi 

F g - .1 16 8.::lt cannot take the trough shape. 

; . .. 
~I . 

-t'"; 
f". ""' I_;· . . I,. 
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Figure ~.17 shO\\S .i l\Orll 1Jk• r1..11l J." J r~:-tdt ol 

a too ,titl belt. 
11. one 'iide of th..: bdt is 1\et (tJinl \\h1k the •Jther is 

dry. This causes J Ji lkr..:lll re'i': :rnce •Jn t.:J.:h ;1Je 

of the: bdt. •.rnd 
12. The mobile unloading mprer i, nuc \\di J.ligncJ: the 

respective rolls .ire nut pcrki.:th ,,,:r ,4u,1re -.\ith th..: 

COll\l!yor frame. 
Some of the ·1forernenci0ned ..:J11'..:' 1..1! mi,J.iignr11ent .ire 

related to the Je-;ign of the belt CPll'-1!'.·0r. \\hile •Hher; 

jfe related to tht! in-.talL1t1L'rl. tho: •'rnjC1\1n ,1r the 

maintenan.,;e. 

'Se\ er al guiding Je\ i.:es .:Jn he JPl'i 1ed i I tht! Je\ iati0n 
01 the belt remJ.lllS \\ithin ro:J,1)ri.1rie limit). 

1. C fO\\ nt!d pulle\ s 
.-\ bdt ah\;ns tenJo; tu".1rJs th·~ :-..ghe,c prnm. '.\hich 
impro\e'i the ~u1Jance. Thuet•'r:.: rhc: Jri\e pulk'.-· rim 

1s out\\arJlv rounJed JL'llhle ~nrn~;ill\ \Jr cnmex. 
In Figure -l.18. ;1de B ,\1ll be 1lrl.!'-heJ more :h;in ,i­

Je . .\ bet::iu.;e che Jiame'.o:r ·H the pullev ts lar~er Jt 

B. This .:au'e" che beit tu t..:nJ ro the right .l' inJi.:.1-

1-:d e\aggerateJ(\ !!1 the r:~11re. lhe •111..:omin~ ;:i.ut 

of the bt!lt is ..l li1tle ffiL)rt: ro che right rh.111 ch.H \\ h1..:h 

is on tht! pulley .1lrt;:JJ\. In rh1, ,\J.~ the bdt fllO\<.:' 

further tO\\JrJ, rho: h1~".e't [J()Hlt 1 he opp1i-1te hap­
pens \\ht.:n the belt 1s kJ-;Jr,.;J .nth..: J,1rceJ line po,il1-

on. The ..:omex ,hare i1.1' •he· r'..:'r r..:,1tlco; \\ith (J,t· 

rmn ing helt\. SIO\\ -mLl\ !!l',! r..:lr' ..:.111 t>..:ner b..: rrnpk 

mr.:nreJ \\lCh -.:~linJri..:;11 r•tlk"' In \It,'.'.\ vi lhe t,'.\t:!l 

Ji,inbuu1.1n Llf the c..:n,1,111 !ll rh..: ~·dr. die ..:on\cX ,ha~'e 
~hOU(J nO! be r)\o;rJLHle. rli<.: Ji! t,,:c;;n~e ill Ji~ltn([Cf 

01-02. mu't b~ ''Ii.tiler rh.m 11 .l ;:'t.:r ..:r.:nc 01 L>2 
<_lr.:ncrall; chr.: ..:on\e' rnn 1, L'Tli\ .1rrlit:J 1\irh che dri­

\lllg pulle\, .ilchou11f1 fur ln11·:! ..:1'rl\t:\L'r'i the r..:turn 
pulk:; ..:an bl! ..:ru\1r1;;J rn rh..: -.1111..: 1\J\. 

Tl1 ..:orre..:t ~1Jr.:·.\a\-; rJllJ\(l!lo:nt 11t rile rdc ,peja: iJ­

ler5 may be pro\ 1Jt:J ..1r r<?;!'JIJr inr..:n ~i1~. 

-r-

C2 
,C1 I 

I 

_J I 
_l_ 

...., 

J.- :;1 < Jz 
4 ·sec 
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I lH11,11d 1ilic-J 1dk!' IFigur .. · ~.19l 
·\ ,1 .. · .. ·1111~ ._·:1<.",1 ,;111 t°l<.' rca.:hcd h1 ITll'Umini: the ~1-

d .. · wJJ, l': ;, 11!1..-~-ll'll idk1 eljUJll~ indined to the 

111•111. :11th<.· ;1.11,·I J111.":t1llll of the: hell. anJ the middle 

111li 'llu;11L "11li tii .. · lr;111K. \\uh IPll!:! hell' ablllll 20llo 
,,, all ,jJc rl1J\, a1<.· 11iu, nwunted 111<11..:orrel.'ti1c wJ~. 

,,·11-;ili~Tllll\.: 1,lkr• 
B1 mal..1r1~ 111, •t<.'l"!ltl~ iukr' 1,dl-aligning. 1.c. turna­

hi<.· ;!1(1\llld ;1 \<."!tk;ii rl\()l, the GLlOl..t:dl1 rLIPlllllg hell 

I, ;1Ull!Tll.tl1,.1Ji1 ~t111kd I(' th<.' c"Clllrt: hm: oJ" the lll­

'i;il\;t11Pll f iiL·"· 'd!-.1ltpt1ll!! iJkr' ran 01lh DC ar­
pJicd 111 c.t'' ,,: ;: 11111-1..l111Ytil'Tlal hd!. i.e.;. helt \\h1d1 

11;111.+ p11\I ii' 1111. dirrctlll!I ~l'rncttmc' the ~ell­

;d!,:11111~ 1dic 1 • .11<.· 111:pk111cnh:d \\llh 'idc idkr<. (r\ and 
B• "in.ii. l': 111, .t·l• Pi J k1c1 a1111. ha1<.' a 'ltl""'llg ~1-

liL ck• I.till'' < ! :,·, l'll tk ,IJL·-f(lll, Of tht' trnt1ghillg 

1.iie· 1 • ,,_., I ·:II', J ::'P1. 1 ,,,. J"t:''lll~ r,,IJ, ·\ :ind B 

.,1_ ;ii"a1· 1:·,..1,,1,·_i "' 1ft..· t1l1111 ,-.I th<.' 'lll-al1gnin~ 

c 111,i Ill'.: ,,1;_ .. ' 

\\ ll<.'li tile l•·.1· 'ii lie·, t'r<.'"lll<.' ll'll <\. Jtl~it: J t' Jfl­

'I c.1,cd ;111l .::·c: !. I· l· ck,·r,·.1, .. ·d. '' IH,·li ha, a .:orrcr:-
1111c: l·:1<.-,1 ·.•r·. 111, p;1il1 P: tlil' I-id:. T111' mcJll' that 

ti1e· !(1!1·, \\I'; '"ili.i: 1k· i,d; llH'lc'' llH'll<.' 'iLk '' lJ,Cd 

11 1 !IJ:l~1·1: l<."~ltrll ll' !1'0li~1t1~.ii rath. f"tll' 'l<"Cllll~ Cl· 

k.-1 p' tlic '· !' ;il1cr 1 111~· '.-'lltJ111~ 1dk-r• I' 111,·1cJ,t:d 11 

!lit• 1,lie'! 1· 1:1-'1!!11nl ;1 httk h1~iic1 1fl;..111 tlir lc1cl Pi 

1i11.. f1'1,.'\ J·l :· 1di:..''' 

I he· ,;llll·. I'. :111 .; :: 1 ·IH''" ;1 ~111dlll~ idle: ":1
1
1 (f'· 

111, .i! ,1,k IP!; \'. 11''11 I Ile b .. ·lt ll!TI- (Ill 011<. ol f hl' d'· 

" 1,·, 1,1 I: ll•lcl I' !:1'lll'I Jl<'d \\ \11,!1. JL­

,i·l1."l ll•ll l•! tr.11 .. ·!. \\ill k:1J the.· hl'I! 

Page 9 --o:--T ::3 

____ ! __ 

A 

B 

Fig - 4 21 A Sell-aligning return 1dl::;r 
6 Steering return idle: 

Rclt ad1u,t111~ idkr' to imr1p1e trad.ini,: tend IC' bc u<-cd 
\\ilh :he wr ,trand rather than \\ith the ht•ltom <;[IJnd 

of the bell Cl'll'c1or. Th.:~uidancT C"'f th<. li•Jftom strand. 

htm-"1er. '' equJlh 1111r<1na11: and e1t:n 111\1rc difficult. 

t"ie..:al!<t: of the ad!1t:rcn..:c l'f dtrt. 
,'\<. the pr<11'k111 '' hi!,icalh th<.· 'Jill<.. th,· 'c1lu11c~n-.. al­

rcad' mcn11om·d for the wr ,1ra11J IJ1,1\ h:: arrlied on 
the t>ottl'lll ~trand f1~ure' 4 :1 .·\ ;md B <.,llClll ,c,1m· <.ur­

poni;i~ iJicr' ~"Ill!,.' a s1u:nn~ r.:llect ll' 1k· t>clt. 

fm prott'..:t1u11 a!'ain'i hell danoa~c b1 rL'.hh:n~. J ''<-tern 

of hcit llll'·ali~n111cl1! ''-'n'in~ "' 11Lhc' j, 1e.:,,111n;l'nded. 

Urd111ar_, ..:0nta..:t '' r..: lirn11 '<\i1.:hc, ca11he11,ed. Su'1ai-

11l'd 1rn,alq:t1Tll<'lll. dt:ll'c·tcd in thl'- \lil\ 'llPuld cil"-C dp1\ n 

I he· _-pJl\ t'I p; 

4.2.4.4 The Pulley1, 

l lh Jill<.·. 1a1: .. 'nub ant.I 1ah·-ur ruJk\' ;11c-.uJ1d \lhi~·h 
tk t-.,,J; run, ;Ji,p 11.:411irc 'rc.:1al a11crn11'rt The "iJ1h of 

;ti! r11il;:1' 'ih'llld ii» 3! h:J'I I'"'.· pc·atc1 than the 11idth 
,,. ti1( \.llllH'\(11 l>c·I: 11-c·ll. l'ulk\ d1;1111l'll't' an.· c;elrcted 

111 ,,·l;i11pn {(' tll<.' 11umher ,,, rlic- ,111J tht' !:'r.idc of the 

ht'il 1.illJJ.: lk L1'r: ol C\c"l'"l\Cil ':n;11i J1.1111cter rulle~' 
111;1\ kad "' 'cr;,1 .. ll lllll (1f t hl' rl1l'' <llld 'rlr..::: rroblcrrn. 
f tc\1!( 4 :: -.!Hlll' '-lllllC t \ r1;J} rulie'\ dc,1p1-.. 

I he· ,1ii:11 l'! th<. 1,111\cl- ..:an b .. · r111lcJ tit hcJ11 mild steel 

pi.Ill" l\(·ldcd Ill 'll'CI rbt<.· d1-_:, and bc,"e': it .:an al~Cl 
h· 111;,id: :11 ca1,t lll111. 

\\ ..-1,fi.:J ,,,·cl pullc·1' an: prekrrcd and are u-cd incrca­

,jngh bl',Jll'-l' l'f thcn pt:a! <;1re11~th anJ encl0-;cd 

•l'P'tru.:ttllll. Fl1r hcttcr guidin~ pf the hch. the .;hell can 

F.g · 4 20 Deeo trough1ng self-al1gn1ng idler 
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1. 

.A 

Fig - 4 2E A tr G Variou~ bel: feeding chutes 

th•: halia'-! \\·:'~Ill· h;t'c hi.:L'll rL·plari.:d h' a llllllllr \11nd1 
or a IHd~;rnli, ,·, ''l'lli The ti.:n\lc•n carriage' j, ,.,,1111er1ed 

ll• a \\Jll;h p1i11n '1a '''" s1ed rcipe'>. A dn1amc•me1er 
I' rL1,:·d h,·r.1cc1, t!tl lc'llWHI rarrta!'~ and thl' llflh:h 

"111,i: ;1:lll•1J1.1:1.·;ilh dHllrClh !hr lll(ll,,r CICl'l•rc.!111!' tP till' 
hL·I; ll'll,tl•I• \11!,•rn:i11.· 1al.e-up\ .:;in t>e't !:le nwu111ed 

a: 1l1l IP,.!!Jllri "llcrv Ilic 1.;n,ik l<•r•r in thr hell j, at 

;1 111111111111r11. 1i11' ,. l<>11!1d J11i.:r1h hchtnd tlw dr11 ing 
p11!i~"· 

,\ hc-11 ,111l\n11· \111' a!ia111 JI' 111!,!hl''>I elf1c:1L'J1r1 and lon­

!'L''t Ilk\\ he'll Ii cdll bL· lt•<ltkd 11111forml~ at II' lll;\\IJllllm 

r;11L ·\11' Pi,,:,1 .. Jt:, ;ind 11L'fJ, rn the tn~idl' ol thl· lllJ­

J111~ 1.l1111c 111.1:- 1nflu;;1kr the op11111;1m flcm 0f the 
pr Pd ll(I 

\\11i, rl·,:;irJ ll• ilit -'1.tpl· nf 11tc hl•rrcr and !hr ll1ad1n~ 

,i1t1il'. 'rx·,·1al ;1iil.ll11P11 'l1011IJ nl· !!llt:ll W the fPlllminJ! 
ill!JI' ('l'l f l~'lllc" .\ 21' .'\ l1l (i) 

t_-- ;+ 
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I. Loading mus1 tal.e place in the d1rt'ct1on of :ra1el_ 

\\'hen loading the belt. fricrion cau-ed !:>~ the abras1-

\'e product on the ""ar r~sis::int bdt is 1er~ impor­

tant. The product mu:;t be pre•emed from falling onto 
the belt from the side as ;h;, e\erts l;:11eral forces 11hich 

push the ratt.er unstatjle helt t0 the -;ide. The re,ul: 

is an eccentric lo<iding 11hich in turn i.:au<.e' ,:;.. hel: 

to mo1e sidewa1s CHer it< 11hole ien!'th h.:nct redu­

ced c0meying capaci11. srill.i~t and rut'1b111g 1-ierneen 

the belt and the strur1ure 

., The fallin!_: heii;h1 of the rr1.•Juc! 'l1011ld hl· minirrn­

zed and. at 1lw loading rL'illl. thL h,'I! <rnd JI<. carr~-

111~ idle~- mu<.: bt: at11c lt' at_i,l1rb ;h,- fall111'.' int:nia 

of 1hc r:0duc1 el<J-;ticalil. 

Thi' c:in he a,·h1n ~d ir1 1 ;,ir1u•J' "J\ ': 

a arrh 111!= rr·1due1 bo\e' Jrpund Jh~ locidin~ 'rn111 

in II iJ;dl !ht' faJJ111g rf(ldUCt n(l\\ I' '-f011Ld dClll 11 

1 ia colfi,iorh. b\ ab~o1 ti in!' a1 kas1 '>Orne of 1 he d1 -

namil fllret: of rhe fail111~ prod11ct h:fL1rc i1 rc<t· 

che' th~ hell. 

h. implcmrntrn!:= a fingergratin!_' (piul1 I 11 ith lon~1-
tudinal ~fOl<, rLlinltng t(11\ard' lh1.· dll<.'(lt,111 \lf tr<t­

\cf in lht· fl1\\CJ ran (lf the kL'LlJll~ ,·Jnlll. and 

1. <111ltthng C\l'1?,,i1c 11car and tea;. h' 111c1.'rrPra1111t 

;i slton inJ,·rc11dc:11: f t•t·J hell '>L:.:11p1 · "lti,·h <1ti-,1rb· 

initial producl 1rnr;i-·1 \\ h1k C•.1111111'.'lk!Jl,\' iii(· hc•­
ri;pnla! 1ra1el o! !he r1nd11.::. bc•l(lJ(,' lr<lll'lcirln~ 

it t(l the matn rel: ''''t'lll 
3. fht· lc•rnard 1cll•l'll1 of the p1\1du1.·1 flt"' 'hould coin­

c-idc 11J1h lh<il tif th1.· c:ome\\>I hcli. thi• 11ill minim11e 

\'it·li C(l\Cf 11car and r(l\I<,'! 11.''Jlll!lllit:Jlh. 

4 ( cn1ring nl thL· cc1m111od111 '' ai'>t> rc·l,'ankd a' an im­
rt1r1;111; lcature of hell h1;1d1ng: a _L:!lOU trnughcd hell 

'-h\lulJ rC'dU.:C '-rifla~e ;mcJ help 1\1 ~L·.:p the r1odUCI 

1.elll red LlJl I he· hell. 

5 fhC' ,1rl·11i11g of 1he d1111c at ti'- nar1t111L''t rart 'll0uld 

hL' in (11,',_\lrJallCe II ilh 1111: rart11.·fc <;f/t' (lf the rmdl!Cl~ 

tc1 he lc1adcd: the 11id1h of the chulL' at the hottorn 

<,lwuld. ho11c1c:r. n,11 t:\•.ecd 2 ) c•f thl· 11idth of 1hr 

belt. 
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ri. ! , ,_iJ1"'.! .1: ",,' ,tcc·:1 .111 ;11,!inL' ri1.1:- ..:.w-..: · rullt,ad. ·-: 

r:1:: l'f•'•.:.;,· .:tt,1ild h: :l'.lll<.'J •.Hl rh:: krn::,; [Jl''"tblr.: 

111c!i11.:. ;ir.:~.:! ti'i\ h1H'/1 1 nr.il .rnJ ~e:·.11nh Ill) :ll•'rt: 
chan iO Jc:;r..:,;, Onl<.' 'h<.' pr._•Ju..:t c1;i- -.:r:!..:J ,J11 th.: 

ht.:!t. th.: :nclin.: ma\ h: 1r11.~r::;11..:d rl) J rn..1\1111um 01 

I 5 J.:gr::::'. 

fh..: bt.:lt 111u1t ila\<.' Jn t:\tr,1 ;upp1Jrt unJ.:r the 1L'a­

,JiPI! r1J111r [1> .1h0rb ch.: tailing 1n..:n1.i 11r tv \\<.':t!..::n 

rht: ~111<.'tr..: :n..:rg\ ,)(· rhc: falling prnJu..:c. fht:rd1>re. 

·<.''- .:r;il ::\£<;1 ..:;1rr;.111g 1Jkr~ .1re moumc:d ..:fo,d\ t1>­

".:'i1.:r J[ :hr' Jlltl!H. 

[ •J p1 .::-.:nt iJk: JJm,1~~. m1111t:di:.i!e!1." hd1n\ a lva­

J:n:; p1111ir. 1n1 ,, < :11,1111: t:J..:r ur_ r, ; n..:orp1Hatt! ri1bber­

_,,,l£<::J ·ii1 1'-!.. 1['-,•ri•ing ;Jk~, •ll :ht.:!r •>ltt.:rn. 

\ll -~;1rr. •ri.! ·d!n, :Jr.J..:r rh..: 't 1 JJ!n!! "l'rlt: -hou!J ;.,t! 

~'U'Hllllh:.J ·11 •Ii• h J :n..:rrnt:r -f1Jt 1 !1.: 11 1.1J •tr:;..e, th<.' 
l;dt f:it:!-.1.:-:11 · .\11 ~~1rr:- :ng 1Jk:" L' ;;::!! •h.: da,t1ll(\ 

,11 :he: bdt '"· "111itt111~ ·.•r :1w11nr1n~ ·ti.: rrndJ!e :ell 
10\\C.:r Ufh.L:,.- i!h: 1\1ch.!iri± r1tHr:t ~ ... 'hH .1n ~lJcq1J~H~ "\)~ 

IUtlOfl. fflq, rl::.: ;,<.:it .;;m •Jg ".:f'.\:::::t .t:e •IJC 'l'ih 

JnJ ht: :\..:·:,.1•-..:!~ c.1<.:!"1'rmeJ. 

\rwth.:r dr·:r•1.1'!>:.: '' .1n :mr;.11.:c -,_iJJk \ifh .1 k"\ 

..:ndfiLi•:nt ,,, ~·r1cr1,1n .. d11c'.l :i.:rm1h J .rn,11Hil ~un­

r11ng relt .tnJ , ,!:>:·~ni::d 10 '.:ri;i..:.: ..:t•n\..:r;r'1'11.tl 1m­
palt 1Jkr, .11 !p.1di11g ru1nc, h..::: Fig 1.ir.: L:'. 1J1 fhe 

•,1JJk ,1h.-rh :he 1rnp..1d or IJ!lin"! pr11Juc.: rnJ rr.:­

".t:nt'\ prern.~tur.: J;1m~1ge from proJu..:t •prl!.1-;e '-" eli­
rmnatin!l '1..:it .;1g J\'>O<.:IJted \\ith co1n.:n£1un.il 1Jler, 

The 1mra..:: ,,1JJk laq-; ,ub•;camiall\ lvn~er than tilt: 

"Ufi\<.'ntitin;_il ;Jkr'>, tmprl'\t:~ helt ,tlignmt.:rll, rroiung-; 

f~dt lik Jnd ~,rn,1J..:rarly reJuc~~ replac.:ment. rn..1m­

··:r1Jnc.e Ji!J :!·: 111ing ~o'>t\. fht: trough .rngle lan ea­

-ii~ ht: ':1~1d 1·r1)1J1 2'' '.o 5ll '•) lJter lor Jitferent 

'1..:lt !l1.1J, ;ind -''11c!it11'n-. fhe 2~ mm mat has a very 
:O'.\ c,:p~;r1._:cH ·.>I triLli1'n ail1_)\\lrlg chi:: ..;,m\e\Or belt 

11.1 run •lll<'•·rhl' J::,rH:: ·ticiJb•::n..:.: 1Jf rn0,1ng parh. 
'- ')nt!lag·: .;~,,,![J ''.: pr..:-.c:nr::J. \pJrt ;'r,1111 th.: pot<:n­

t:al lo-,-; »I ~"n' ..:·. ing ..:;ir.1lrt:- dir011gh :n..:1.'rrt:Lt run­

r11ng •Jf rh.: '1cli J!lJ C:\lC,)1:-e trlltiOll, ,ptiieJ grain'\ 

m-iv ··ru,ncJ bi.:('.\een rhe belt .1nJ r,uJle:.' ..:au-1ng Ja­

rn:.ig1: (0 rhe hdrin~. n1c: belt \\Ill be..:orrte 'cr.:r..:ltd 

.1r th.: prnrn 11f ..:ru-;hing JnJ the J<.:..:umulatron nt ,[11.:-

1.,,, rnater:al on the return pulley ma!..:~ ,leering of the 

bdt mnre Jitfirnlt. To J\oid this. -;l.irtboard'i ,hnulJ 

tl<.' locHeJ trounJ the l0aJi11g lhute \\hid1 \\Ill rrL'­

',<.'nt tht: rrnJu..:r tailing 'Jnto the return ~trJnJ of th.: 
heir. 

'1. S!..1rrboarJ Je,ign ~houlJ be ..:ard11lly ..:onsiJered t;..:e 
Figure 4 }Ol. 

fh.:v r111N ,\h\:J\'> be llt•Jum.:J Jt ru.dH Jngles. Jll'>t tou­

~l11r1g th.: i"ielL ,111J he -.;uftic1eml• long J:iJ high t•J 
Jlh111 fL\[ I ii..: 4r..:Jt..:r rroJu..:r fll~h~ bd1m: t ,.;rc(c., 

L'll rh.: heir fh:: ,l.irlb•. 1,1rJ, 'no11id .1l.,111J1~en ,1ighrl1 

to1\;1rd' ·it:: J·r~~~'.1'11111 ifJ\t:I 'll .1ll1n\ rite: r..:k.i-.: tJI 

APPE:JD IX 1 ') 
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Fig - -l 29 Vari-angle ~cac• sa1~d!~ ,c0uri<:'s; er Con­
:eyor lmprove~ent Ltd ·'Jr 9r;t31ri1 

-)-'--

F:g .. 4 JO Various sk1r!bcard conr1gur3t1ons 

,p1lleJ !..ernels. It is rrnrortJrH rh.ir rhe 'L'Jiing ,trip 

is of -.;ui:h J grade thJt it \\eJr'i l.ht.:r than rhe belt 

C.:O\l!r it,elf. \\ h..:re ,.:•er;1! loading ..:hur.:-.; are ro bt 

impl<!nt<.'nceJ 011 tht! .amt: bdt I! mav be ,\J\ i..;able ro 
ha\C hrngeJ o;l.irtb1JarJs 

Figur..: 4.3 l .-\ illuqrJtt:'i J bt.:lt •JrH.h:r -.:1..:r.il bm-ourkco;, 

~J..:h \\ith 1c.. 0\1n kiaJing ~hut..:. In lhi, ~;_i,e rhe ,!.,irrbo­

_11·ci-.; rnu-r h.e hing~J 'I) ,\'i fl) rm:,::nr lhL' J1,turJ:i,111..:e tJf 

th-: prudu..:! IJ\t:r ,rn ril.: belt b\ rhe i1·.1drrh! dlllt<.'' Iola-
- I 
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i\.'-

f,~ur:.' .t .. ~I B sh,,\,, a 1w•t'1i~ ;,.,;_l,11,· .•·u:~ ,1• "Tr·.: 

\d11.:h I' placed UllOer tho: rm i(' re •:!J•rt1:-,_'. file <..l-,1r; 

h0arJ, ma~ be either fo.ed or hingeJ ·\ tiL_._ 1--rng de\J-:e 

mu,1 he rro,idt:d lQ pre\ent ffi0\ement (1f th~ tripf'<?r due 
t0 fri.:tion bet"ern the product and the bl.'h _.\, mentil'­
ned hdore. the belt mu.-.1 ha'e e.\lra .. urrt'rl' under ea.:h 
k)admg pomr: se,eral extra idler~ are mPtmted under each 

point. If sc,eral loading point' are rcquirt:d ii ma' he 
cheaper w u<.e the tripper \\ith the re~u1red support'. 
Figure 4.31 C illuqrate' a tripper and nira idler\ . ..\t 
the location of the tripper the hell i<. lifted off it<. idler-. 

and carried cner the mobile construction 

Where a number of belt loader' dl'c·harge Oilto a single 
bel• m <..erie<... the 111'-l'lllation of a i:ont 111uou' heh en' er. 
''ith .-.u.:tion applied at se,eral p0im;-,. i' 1li:: he~r metlwd 
of c.•mrolling dust. Internal 'urface, "hi.:h ,·ould colle..:t 
dust 5hould be a' oided (<..ee Figure ..;_~I Di 

r 

Fig - 4 31 D D1t1erent bin ou!!ets arid cont1~u'.) 1 JS belt hood 
with rubber sk1rtinc and 1n:;pe::t1on CclC""' IC.our.es\" of 
B:aoant-Van Ops:ci! BV. The ~~eth~rl2ncs: · 

-. 
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~.2A.7 Belt Unloauing 

\,·,,,rJing rq •hl' ..:ir..:11m,Ll!lll''· ,l'\l'f~tl ro,,11-Jdi!tl'S l'\i'l 
•nr J1,-:harg!ng th.: bdt. 

[ h.: rtlli-r ..:1i1111111m i'i rht: Ji,..:harg•: 11f tht: pr1;Ju..:r thl\\ 

1}\l'r rile h.:~IJ [lllil.:v of Che ..:On\e~or. u.;u,11ly the Jri\~ 
rull.:\. 1rH•1 .1 rl!e!JI ..:huce. When le;n ing lhe bd:. pro­

Ju..:r t10\\ .\til Jc,-:rihe the rarh or J. throw paraho!.i. !he 
~·L'rrll 11( · ... 1t:,h :-; -.er\ 1mp1Htanr tor rhe Je-;ign 1)t the 

•Jrlk':1Jin.! .hur.: h.:•: Fig•1re-; 4.3~ -\. B anc..I C). 

A 

c 

/ 
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/ 
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The t1Hm L'f rhe parabola ..:Jn be ·ll'l''L'\irtl,Hd~ ..:.1ku­

!areli for J gi,en heir ,peed c1nJ ru!k\ Jiamc•.:r. The 

re..:e1\ ing ekmenr rn.I\ be. for e\,l!t11•k .• 1 r°1Jll11,, mg ..:nn­
-. e\or. the !oaJing .1re~<ur..: •>I .. 1 h11111r a bun~-:r 1ir rhe 

h.Hdrna~ or J ,flir. 

In prJ..:ri..:e. rhe b<:lr n..:ed 1h1c .t!·.,~1', :1e J1,..:h.1r~·:J ~ll 

ont! >111gk p1Hnl 

If l.fr;d1arge i, ;0 ral..·: rl.i..:•: .1! ·l'" :~.ti r•'"H' .i!1'11g •he 

..:ome:.or. -;uar1::r or Ji,,,_~1~11 ~·: r1,.,1;'1'. ·' h1,,_:1 d1,erc 

the proc..lu..:t tk"' •"-<.:r rhc -1J.:, ,ir :he r..:lr. ..:~in he u'eJ 

on tlat anJ huri;1irH.1i ,,ir1":·•'r'. '),;_1~'l''' •Jr pi1"1g!J, 

;ire mounce:..I Ji.1g•'11.tlh. 1..:~1 :n .1._;,),, [he J1rc:;..ti"11 

uf !fJ\d) !O one -;iJe. •'r rl1ll!';!;' ,;1.!:'<.'.I fL> h>rh ,1Jc, 

,Jt the f:it:I,. fhc ..:ont1nu1iu, ..:"11r.t~· .JU·c·, r.1r1J .,,,~tr 

.in the 'cJP ..;o\t:r ur rh.: fi..:lr Ir :11.1·. Ji·" JJrnJ·;e rhe 

'-dt 1f '•Hill' r;.irt 5.;r, •t'.t(~ h..::"'•:::I •h..: • ... r.1r..:r .l!lJ 

~1.: heir. F1Jr thl''<.' •..:,1'•-'ll' ·r1c ;-..;Ir .. _- 11·..:r ':l<'t ..:un­

. ·:n1..:n£ r1;r hdt 'peo::J, h1<Iht.:r ·~•.111 ; •11 ' inJ 'LHlh 

.i,..:J rllr -mail ..:c>11\l.'\lfl\_! .Jpd ... '''·-·· 

H1Jril•>ll!JI ·..:1J1J\t!\1Jr ~elt,; ,Jn r..: .!:-1..:~.tr !•:d _1t '.;lr1-

•'lh l1JL~ll1011' 111u..:h m<'rl' -,1r<.:!' ,, ·'1c"..!'h .ii 1 11111h1k 

·r1rr..:r -.1rriJ:,!c \ht..:h ... Jn tie fTl<',_-J •·.i..!,. .1nJ t1Jrt!i 

,i!ong th.: -~•Jll\<.'.~11r ''Cl' r:·;·1rl'' .! : : \ .lIIJ Bl. 

In till' ..:.1,.: rl1e i1i.idc:J flc·ir !' :1rr..:J .,rr t!1c: .:1rn111•! 1J. 

kr-; Jnc, Ji,..:n~J "'t.:r •ht.: ·11,,_!J11c:d .,,·:,-11 ,ir :h.: rrip­

per tFi;!ure' .!.]4 \ .111d Rl \.,:.,:(lrJ1n-; ·,1 :h..: ~·.i1i-rru..:· 

uon. J1 dnrgc: ~111 u~c: "i.1-:.: •lll, "'c. J1 , ·n :...,., r1 •11.k' 

\\·h·:n 111..: ;:rnrlf\ hi:!t il.i- l'd'•'-'J "Jl' .f:,,·1.:r·;·: !'1>1111. 

'[ !\ ·~111J..:J 1>:1,_~ :1J\\.J~d' 1[, [f!llle'.'1<.:cl r.ir:1 h ll1<:;1ri­

H ;,i rt.:r11r11 rrrlk\ R<:..:l'''LU ''II'!''-"'. -'-i'I''-' l--il'~jl.l.l'c 
•rau:. fhe :.:quirc:J kn,zrl1''111J111i' Jc.:·.:rr11111cd b\ the 

r1arur:1I in~k 111 1111..l111.ll:P11 "' rh.: :•1,1d 1..r It rh:: .trl~­

k nr 1111,.l1nJl1P1111t rh.: rr!rrcr ,, r"'' ~r :.:r. :11..: 1ir11d,1d 

:Ila\ r1n .... na.._~ .. ,MJ• ,ir -l1r .111 ·ltc: r'ci[ 

fht: Jj,,1.J,.rnr.1:,!<.: '·'' fllPl't.:r• ,, 1l1.1r r11,· hL·ir hJ• rn Jc·,..:· 

r1r.: ;,i11 C:\lr;.i 'i·h:11J •.\lit..:h Ill.I\ k,:,-.1,..: '.!1.: lite pt rh.: 

h..:lr. a11J 1r' ,rl1..:.:. 

Ir ,houlJ .1h111-i..: 11ureJ •h:u rl1<.' r..:11'i\'lt ,q rlt.: ..:1lfl\t!\-

1Jr belt rou11J th.: tr:rper pLlik", " rr~1cr1c;1!h rhe •.1-

111..: J'l 101mJ rlt..: Jr1'l' 111111..:" \, ,1 -:11ri-c~ue11..:.:. rh.: 

rrirricr rulk\ J1;.1111::t..:1, llill'[ 11\J[ fit: k" 1!ta11 rh,lt 11t 

rhe Jri\l' piilk' 

Frg · .! 33 A Jnd 8 The d1str bur.-:n !lcor JO<J•e •he bin 
::Jdtt"!r'1 orcv.1Jerj .~1th :Jell ..:onve·1•Jr5 ir,1 tr•oper .:arr1agio>s 
1Courres, Jf 8r.::iodnt 'v'1n Oosrd; '3 'i Tne :'Je•hetlandsl 

!'.!ii 
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~.2.-l.S Bdt Cleaning 

!kit cka11e1' ,1ioulJ be prm iJeJ. e..;pe..:ially \\hen ha11J­

ling Ju,t\ .111d ca~ing prnJuccs .;uch ..is Jeri,aCi\eS :ind 

,uh,cicut1.> 'iurpltl'; prouuL!s anJ caking Ju..;t on a belt 

Jtter it ha.; d1..;clurgeJ are known to cause unnecessa­

'' builJ-up h.:neath che bdt ~truL!ure. a5 \\ell as fou­
ling 1Jkr' ,ir -.::.111,1ng Jamage by becoming loJgeJ bet­

•.\ee11 the h:lr .rnJ rhe iJler' or pulle\·<;_ 

F•Jr the,.: re;t'l'th bdt ck•rner-. are locJ.teJ on the un­

Jer,iJe 1Jt the :1e:1J pulkv. and tor prdi:r..:11..:e 111 the 

Ji,..:h.irge ..:~ll1t..:. rl1ey co11-.iuer .1bh· reduce the Jdhe­

ren..:e nf Jin to che 1Jler' .inJ pulle•' \\ hi..:h .ire 111 ..:on-

1~1(( '.\1th [he dirt• ,1Je nt the belt. 

Cleaner !-il.1de' ..:an be m..iJe from ,1"'1Je "ariecv ot ma­
teri;ih in..:luJi11g metal. cer•1m1..:. rubber .rnJ pla.;u..:..;. 

A 

8 

c 

0 

........... 

spr111g 'oad ei1 
t:elt ~~edr.~r 

Fig · J 38 A to 0 Various :1xed 3nd counter·we1ghted belt 
r;le.Jner5 
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\let al anJ cer•rn11..: l1l,1d1.:- (k.111 .: t k;.t 1" ch. b11r 111•1\ d.1-
mage the: belt ;ind 1he heir 'rli..:e Kul,hcr .1:1J ;1!.1,11..:, 

are to be prderreJ. ,1111..e thL'" ..ir:.: k'' h.111111 ul t1J ht:lr­
anu par111.:ubrh. ,pli..:e' Tile .k.111e:,, ,!e111.:r•tllv CPTll­

poseJ uf rubber )(ril''· Ill,•\ be ;11''"1deJ 111 ,e·.:.:ral qua­

lities. Optimum re,ulh ..:•111 1•11lv he rea..:hed ii .111 ade­
quace quality 1s u,eJ. ~c:c:p1ng ci1,_ :.~:; ·: • .:.ir c111J i11d1-

on to a minimum. It 1, ·.H1lll;! '•' .l['pi• ,111' ulJ ruhlier 
materi..il such as a 1\J,te e11d ,,, .1 bt:lt. ltJr the pur;1P'..: 

01..:leaning The ruhher 111,111111;1'-:lfr er- r1.1·.e J·..:· . .:IPreJ 

,pe.:1al kinJ~ nt rubber tor .i.:;1ri..:r- 1'11hurdt1,m..: -..:r.1-

[J<:r'i are rn0r..: .\(':.II r·:-1,t.11•t 1ii.111 .\lhc·r m.1ter1.il' JrtJ 

ha\e pr1)•eJ to bt: 1 '-<:f\ -1i-:,,· -tu 1 hl,1de 11utcn,tl .• il­

chough the initial ,n•t ·1;,1' 'i..: :1;:'1c:r fhe :rtiut:nv. 

0t' ;i bell ..:lear11ng ,,,t<.:nt .ti''' .. krc1J, "11 1he .1ppliL·J 

pr..:"'ure. Eeee,,1•e ;'r·;,,111e ·n.1'- •1tq'1<'\C ·:rti,·1e11'-» 

,lightly, buc \\1ll .:u11,iJe:.il'h r..:Ju(e :~I.id..: .rnJ r..:lt lit.: 

fhe deaner fJIJdt:' ,iwuiJ ht: :,1.: tr..:J .i- ;1c:~1r 1,1 rite: J,,. 

..:harging point a" ru,,1hk 111 ,1rJer :u .11!11\\ the ..:le.i­

ning-; CO be Lll-<!rl Jlllfl!,; \\Ith th<: fllJlll ['f1.;J11d 'trt:.llll. 

In ..:a,e the hlll1,1ng rn.:.1,,1r•.::11e•11, .Ht: 1n,1J::quate. ,ril­

lage ..:an be ;:tarher-:J r,, J "1rr.1t1:J·,! 1ne'-:1,1111,m 1ir .i 

'de\\ <.:On\e'.•H 

'\Jorrnall\ J ..:leam:: ,,11;,,.,, ,lf •'flt: .k.1111r·~ hl.iJe q 

10-20 mm "1J1h. ·"h1..:~1 ,, p, .. ._.J he1\.:;.;n11:..:rJI ,triJ'' 

fhe hiaJt:~ Jre ntOllrtlcJ r<.:fi't.lldl·~·Ji.;rl'. , 1r •.111Jcr ,I 

,light angle (Cl. 15") to 1he J1rc·1.·111111JI rr.1"..:i \lf rh; 

t:lelt. They .u..: pre,,eJ :o rht: "·:It ·.1J .l'llfi're,,11•11 

-rring' or a hinging le.,t:r ;11.:;.;h.1111,m 1\1th JJ1u-.r.1hk 

.\t:tghh. fhe .,,e1glH lu•1d ;i.!, :he id' ~rn1.1ge 11t ~..:1:.:r111~ 

the pre~;;ure tor.:..: ._u11-1.111r . .:.·:n J' .\;.:Jr ;n..:r;.:J-<> 

\\'hen the ..:leaning hl.iJt:" .\<Hit •lilt. J ,[1Jp lllU'[ f)ft!­

\eflt the:: rn..:tal rm1untrn~ -ti!['' 1ru111 t•111..:h111;! the belr. 

\\here che..:lean1ng ettc:cr •'I 1he ;'r1mJn Je,1.:i.: 1' :n.1-

1..kquatc. 'ic.;ondar' Je·.1'-' .. 111 "e t:tr..:d ru the u11J.:r­

·idc of the return heir -trJnJ 

fhc ..:leaner Je\1..:c: 'h•luit.! h: ,L>,.: 11cJ .11 'u-.:h ,1 \\,l\ 

that ic .:an be 111~pcLtc:d. JdJ1.i-r;:d 111d 111J11tt;i111eJ ·.11th 

the rm111mur11 1.Jt' Jo"n11111e 
:\..:t.:e'i5ibility to \\Orrt p..irr, 11 h1Lh h.t'e [ll he repl,k~·d 

p:rioJi..:ally .,houlJ bc rrP• 1JeJ There Jrc nu;ner.''1' 

otht:r t~pcs of .;leaner' ,u._:h ,1, r1JLlr\ bru,he' ;111d 

..:ou1l!er-\1eighteJ ,..:r,1r•:r'. i-ec f 1'.!urc' -l._1~ \ l1J L)) 

rigure J,.38 B 1lltNra1e-. .J uJuntt:r-r,11.11111>.! hr:1,h \\hen 

~omp.ircJ \1ith the .,tar1P1t.1r\ hrt!,h 1t ha, rile: ,\J\,lfl­

tal!C 1)1 hcing >clf-..:kan11111 The r..:111!1111>; bru,h .11>1.11, 

1\nr~'i aga1n,r the J1rcLt;1111 11t tr.1-.el 111 the heir ,11 .1 

,urt,1.:c 'pceJ or' Jbnut fl 1 t1r rirn:> rile belt -reeJ ,ind 

I' Jri 1.en bv J \-belt lht.:it ['r11t'<:!kJl -.;11nne·~1eJ Ill rhe 

,haft or thc pulk· .. •.H b\ .rn 1ndqi1;11Jc:11r ll1tlf•'f. I he 
hru,hc' Jre pr._:,,.;J .1..:.1111,t rile 1';.:lr .\1th .1 ·-.:c:!~.11n :,,. -
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F•') . 4.39: Special bell cieaner (Courtesy of Hosr.h, W. 

Germany) 

cc '\:\Ion fihrc h;1- ~ccn an 1111portant inq:nt1on v. l1ich 
n:J~l'' thl· bru'I l;1,r \,111).!cr \\ {11n bru,he• ~hould be 

;ihk w i-il TL'J'L.i.l.'d fJ'1 and ca,ih When brushe' are 

ll't'd. hl'I' 11l·Jr 1- 1-l'r'. 10 ;1 minimum. 
f"1pir~· .! ll.J ilL1,1rJ''-'' a -ir1prer '1hirh j, pres<ed to the 

hc'Jd rulln. un: 1 ~' (•!I 1i:1 '-Ir 1rrer mechanisms. The 
'";,n. ,(111<1-r• ,,i '~r.i·JIL' •t~!IH:nt' mc,unted at 15-20° 
;1'.-'.;1111<• 1k· J1rl,r11•11 (if rra,rl. l'ra~·t11:e 'h0ws that the 
,j,~·h• dP~iL c1r :Ii~ '-'P•••:nl' ~i\e, nhHC: eff1..:ien1 clea­
n111~ fhc ,_r;q>•.·d ,L;111111g' arc '1111rh taken along with 

the r11a111 1,1rt·am 

.. \ n~"I~ dc,1~11,·d b.:I: '-Uapt'r i' uiupkd v.ith l\\Cl air 
0pn;ited c~ 11mkr'- "lmh. allied tP a unique ne11 bla· 
de. cn-ure' that a l \lfl'-t ;int. C\ t'n pre''-' Ure i' ma int ai­
fl('U (lf) l he belt (-cc: r 1p11e 4 4(1) The mn<.l Ob\ iou<. ad­
\ ;int;igc: of till' ,~q,·111 i<. that nn,·c the blade· ha' been 
l->r\lught intci w11ta..:t "ilh the hell. it i' not nete,,ar,· 

t0 wuch the cleaner until the blade I'- um1rlcteh ''orn 
0u: The pneumat1L control <,,1em en,ure-. thar the <;a­

me rre,,urc i~ <irrlicd 10 thc !->lade. n0 matter h(1\' quil·· 

~ h the blade v. car' ou1. The 11ev. bl<idt:. de\ elored w 
wr11rkrncnt thi<, -~stern. h:.i' all it< v.ear on one edge. 
theretl\ eliminar111g the need fc11 changing 10 a diffe. 
rent edge <ind en,uring that the ma\1mum amt1unr of 

v.ear 1~ obtained lrom the blade The ta.:t that the pre-­
<.urr arplied to the blade I' both('\ Cl~ a11d ((l!lqant al,0 

tend' to ,10v. dcmn the v.car rare. l he nev. blade abo 
111..:,irplirare< a blade-life v.arnmg and 1,afe1~ contwl 

''.;rem lmt ially the: rt· '"a \ 1<ual v. aming \I he:n the blade 

i' nearing the end of it'- life. Thi<, al lo"' t11ne for the 
chang1:ig of the blade t0 ti~· inLL'rpcirared in a planned 
mainrenance '-Cherne. In the e\(:nr of thi< \1arnin£ g01n£ 
unheedcd and the hlade beu1rne' ((lmp\ctel\ \qirn a <c­

cond <ystem Jov.er<, 1he blade a"a~ fr~1m the belt 10 a 
predetermined po,i11on and £1'e' a\ i<,ual and audible 
\1 arn ing that th i' ha< been dc111e Remote cont rolle<~ 
\1arning circuit< can be rnP11nted c1n J rentral panel. 
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Fig .. 4.lO · Automatic beit cleaner 1Ccurtes.1 of Convey· 
or Improvements 1Doncastan Ltd .. Gr Britain) 

Sornecimt> the probkm may be the ~H.:cumulativn of 
Jirt vn the pulky m idkr'i. This Jl'io <::rfect'i bdt trac­

k11111 .rnJ ll1J\ f'll'''1blv r..:,ult in l:Jt.:lt Jarnage. Ckanmg 
the !'1:ik:. i'r rhe 1Jkr;; bv mean' ot ,c;.rnon . .H\ or mo­
·.~1r!..: ruhr'c:r 11r it..:d ,.;r:1rier'i i~ mud1 1111..,re cornrli1..~1-
:..:J r!i,111 li..:!t ..:k:1111ng ... rnJ Jne-; not ,uc..:l!eJ \\i!h .di 

llul~ ~Jr·t' 1 he r..:a-;1.ir1 I' chat chi) Jirt ~1Jhere' ro the 
iurf.1..:c •H rh.: 1'11!k\ ,rnJ i, then i.:1,mpr.:".:d b\ rhi: mu· 

. <;'1111!;][ "t i !it: 7'..:lt. 

On \C:r\ illll'.! rdt .;O!l\:;!\1.H'i, hdt [\\tmng i'i a useful 

111e1hud 111 l\111Ji1111builJ-~p1.H1 rhe return 1dkr'i 1see 
hgurc: .l .ll 1. \\ 1rh chi' lacilicy. rhe Jiny upper -;ide nf 
che helt r..:111.1i11' ur,1Je·d1l\\ 11 011 the return run. In chi'i 
.\av rhe Jirr Jlle' rrnr t1'uch the rerurn 1Jkrs: it remain'i 
1J11 the hc:lt .'ipillJg•: ',\di 1Jc..:ur 1i1ily JC che C\\i-;ring 

J'l.'1111. fht: r111ited bdt Jri1e l'i uiually arplied 011 COii· 

1e\ors 111ch a 101111 i.:0111<.:yance lengrh. \\hen twisting 
che belt rnu,r he curned !KO'' f1\ice. It i~ carried by ho­
riwnral 1Jkr, at che bi:ginning and che i:nJ of che 
rwi,tcd kngch. anJ by \erri.:al idkr-; in che middle. Li­
~e trou1;thing, l\\l'i!1ng cau'ie' the .:cntre of chi: belt co 
be ..:nmpr·:,,cJ ,rnJ rhe belt .;iJc'i ro be elong~Hed. 

PrJ.:11cc h~h ih1J\\ll char thi: terrnoning de1ice rnu'it be 
l1J(,1!C:J b..:l\1<.:Cll !ht: Jri1e rullcy anJ the lir<;[ turn. II 
<ht: [t..'lhllllllng dc'.iCC I~ lo•~att:d bt:f.\\Ce!l the ~econd (llrfl 

..ind rhe ..:nd pull..:\. too much \1J11ng '-'di bi: ...:am..:J 
111 the rt:curn run ''hen 'i!an111g the bclt. B..:lt r .. 11i1111g 

,,r cour'e .;~111"..:' JdJ11in11,1I i11<itallac1un ~1Ji!'I. JnJ Ille 

L. ·z.s. N •:r ·::1~:'~ :""? ·s 
ZS c ti •:r :J:i·e :; :s 
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Fig . -l.41 · Belt twisting 

height ol the in,ralL.u1un 111ui< be ra1icJ. Hlllh rhe 
.:on~iruccinn ol the .:on\t.:\1)r, .ind the ,,1J1t1 .111J the 

..:haracter ol the ten,ile r1hrt: .. n..: 1>1 ·~1rniiJerablc 

importance. 

Correcc belt dt:aning ihuulJ b<' r11l\1d..:J during rhc J..:­
,jgn -cage ol !he belt ...:n111e\1H. :S11h-e4uenr <::!fort.; t1J 
in,tall J bt'lt ..:leJ111ng Je\ i.:..: ,Jilt:' cornnm-;1011in1;t Jre 

rJrdy .h ..:a,1 ro c\t:cur..:. Jnd olt·:n 1ml1lvc i.:011..,iJera· 
ble e\!rJ .:o<it and reduct..'l! dfi.:1e11...;\ Special ,1ttt:nt1· 

1.Hl ,b,JulJ al'o be ·~11<:!11 tl1 the: l.11..1 tha! mv't belt ..:ka­
nt:r'i .m: Jc'1gn<.:J {1) 1Jperat<.: Ill on..: rurll...:ular Jirccri· 

1111 1JI belt cra\·~I RI:!\ cr,1ng b..:lc' !l•'r111allv require a 
.le.1111ng ,\,tcm "! bud1 end' and ipcu.11 rr.:caut1011.; 
Jr.:'" be r.1k..:11 cu rre\t:IH b·:lt ,L1111.1g~ Jut: t1J fi..:11 -rli· 
,..:, cr.J\cll1ng .1-;:1111'1 1:1<..' ~L.:~111:; '··LiJc-;. 
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-l.2.-l. l-l Belt Conveyor Maintenance 

lhe need f11r rerair ,ind maintenance or a belt con\ e~ -
LH mJ.y be largely obv iaced by good de'iign and ""ith 
-;u11abk pre•:;!U!lon'i taken before and during installa­
tion. The belt itself. which represents appro.ximately 
40•r,, of the cmt or a con\leyor, should be c:irefully 
hanJleJ during )!Orage and transport. \Vhen first in­
'italled, it should be correctly spliced and fitted by ex­
perienced engim:er-; ro enrnre that the edges of the belt 
cannot be damaged by the come~or structure. Any mi­
nor camage muse be repaired as soon as pmsible to 
avoid deteriorarion. \lo-;c of the leading b~lc manufac­
turer-; ha\ e engi m:ering tearn'i availahle to perform t hi-; 
,e;:ri.1ce . 

.\fter .:om pkt ion or the entire belt conveycr '>~seem J.mi. 
associated equipmt:nt. and before putting into -;ervice, 
.i general check-up ,\ith triJ.l runs is recommended. 

\lo'it irregu!Jrttit:-; .:oncerning the operation of a new 
belt .:ome~or are ,~auo;ed by cracking of the belt. Gene­
ral check-•tp and pt::rioJic ,afety in'ipections during ope­
ration '>hould incluJe :ill mechnical and electrical corn­

p\rnt:nt3, plu' che ,cruccurt::s. \\alk .... ays, guard-;. -;tair'i 
:ind ac..:e5' \\ ay;. SJ.kt v Je .. ice<; and warning >1gn, ,hould 
be maimamd in the:r proper pmitiom and in good \\Or­
king ordt:r. \ Jaily \\:liking inspection by a tirn -:la,; 
and propt:rly trained per~vn is a good \\ay to Jeted po­
tential prublerm. for example. by listening tor any unu­
)ual 'iound made: by moving part<; and all comr,rnent'i 
that are rn-;c~ptibk to \\ear ,uch as idler'i . .;hJft'l. b...:a­
ring'i. dri\e'i. belh . .:leaner<; Jnd -craper'i. In operJtion 
:r is e'i>ent•JI ro -;!n'iure that grain<; or other mat~riah 
lre not rrarpc:d bet"een the belt and the pulley>, 
idler> anJ .;kinb•'ard.;. Th15 is especially liable to hap-
pen at loaJing r•JtrH'i. j 

F1r,c da'i5 a:1J rq•Jlar maintenance is a prerequi'iite for 
the sare~c oper,rnon and long -;ervice life of a convey­
or. le may n11ly be performed with the con•e~or scop­
pt:d anJ lod~d out. Good lighting contributes to a 'la­
te \\Or king em 1ronmenc and simplifies the maintenan­
ce. Only original 'ipare parts should be used and should 
be available at any time to allow quick replacements. 

The follo,\ing .:heck-list should be used during inspec­
tion and rnarntenance. Some of the points have co be: 
inspecce.:d Juring operation. ochers ~ich the belt at re'it. 
I. Drive me.:chanirn1: 

Check J) motur - temperature (heat sensors); 

unu'iual noise: alignment; vibration; 
IJearings; lubrication: mounting bolts 
ta,tened; ..:onnecuon bo.x do'it:d; mo!tJr 
fan fre~-mu• ing; air outlet and motor 
.:J~ing du'it-free; 
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b) gearbo' - tenwer,1r'.1re ot the ca-.;ing; 
unu,ual rw1-,e; ,liigrir11c·11c: \ 1bratin11; ntl 
le\el; u1l cha11g.:; leJ!..1ng ,c:,tl.;: 11wun­
ting Q\)lh; ,rnJ 

c) couplrng'> - 1high Jnd :\l'-' -pe..:Jl tem­
perature: Jlign1111.·11r; r1ghtn.;,, t.'rl th<:: 
shaft; kc\-; ..ind !..ev'-\J\'i; ·dhh.:!..­

J.b'ilHbi n g rubherhlud,,. ,_,ti k\ ei: utl 
leak,; th~JroJ~ nctmic .~ourling) 

.., Pulleys (drive. return Jnd ta!...:-•1r1: 

Check : aJ pulley lagg:ng: .\..:Jr: .r:1..:"-: t•ghtnc:"; 
5ign'i vf ,er..:,.; 1H i..iti!!·:..:: ~..i!..111g 1111 tJ­

ce'i Jue ro ,1Jhe-1un ')t J1rt; l..ircr,tl cdrgn­
ment on .;haft; 
n:vol\ing re,tstJnu:; ,teer1ng effr.:..:t: -lip 
be(\\Cen belt ..lrlJ Jri\t.: rulle\; tunctio­

lllllg ut the bdc cle:rn..:r' Jnd riullc:. ,._rJ­
per,; :·re:: flhJ\en11:nt :rt ..inJ i)ll [;:\~;.: ur 
guiJe-,: 

b) pulle! '!haft - rightn-:-- •)t rulle'. nn the 
,haft; ·.err;cal le\t:l-mountrng Jt ri~rl! 

..ingie t•J rhe Jir..:i..t11Jr1 ,11 rr,l\el: and 
c) bearing-; · '.ernp.:rature 1he.1t ,..:rh1Jr'»: 

unu~ual '101,..:: Jl1g!1111..:nc: 'h.itt rncne­
menr 1n rht: bearing-: ,r_:t ,cre-., 11r l1)c­
krng Je>ice ttghtett(Lf: :;re..i,1ng Jc.:nr­
Jing ro -,chedule; ka!..ag·:,, rnuur1tin'..! 
bult'i -iC(!Jrt:lv ta-,tend .' 

The trough1n·5 111J r..:curn idler-,. 

Che..:k : tree mo\ern..:nr or roll,; ~._en .ir ~\t.:c"l'-C 
'.\t:Jr; ~rOlJ\e, .\11rn b\ rul'°'tllr1>,! >-i..:lt': :J­
le~ unit-; ,4uar:: "'Ith ..:entr..:l1ne •Jf .::Jr,\e~­
or: rnou11t1n>,! holt-; pr11p..:1 Iv 1·;i,t..:11eJ 

-l.2.-l.15 Spt:1.:ial ConfiguratilJ!h and 
Ahernatives 

The following figure5 tllu,rr;ite ,orne 1ntere~t1n~ belt 
com eyor co11 I igurar ion<;. 

Figure 4.50 show5 a «t\\u-\\Jy belt .:oll\e\Or» that l'i 

able to transport the produ..:t tn both Jirection, JC the 
same time. 

Figure -l. SI illu<;trates the "tele5coric belt ..:on\ e! or,, 
The drive pulley and Jischarge ..:hute may be mo\ed 
O\ c::r a cercai n length. 

Figure -l.52 shO\\~ a "'huccle belt con\e\or \\hich is an 
aJequatt: mean-, of distributing grain 1nco rhe underly­
ing bins. 

Figure-; 4. "J .j, and U -;h1J\\ a con,..:nr1l1f',d :rirr'er .:ar­
riage anJ a -;nuccle belt arrJ:1g:menr 'v till J tlar ,cora­
~e -,do. 
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General evaluation of the Kordin Grain Terminal construction 
and testing works in progress. 

Summary of items which have been completed and the remaining 
items which still have to be carried out. 

Unloader 

Item 1, 

I ::em 2, 

Item 3, 

Item 4, 

ltl'l,1 5 ' 

B.M.B. intended to install a second monitor, but 
they still look into a more reliable solution 

Completed 

In hand, will be completed in we~k 43 

Material on site, not installed yet, will be 
completed wee~ 45 

Ccmpleted 

Item 6, Most likely not necessary to modify due to 
replacement of item 7 

Item 7, Completed 

Item 8, Completed 

Item 9, Completed 

Item 10, Completed, but not tested yet 

Item 11, Completed, but not tested yet 

Item 12, Completed, but have to be tested when unloader is 
loaded with grain 

Item 13, Not installed yet, most likely when B.B.C. 
supervisor will return to Malta, planned in week 45 

Item 14, In hand by P.L. 

Item 15, Completed, but have to be tested with full load 
of grain 

Item 16, Completed 

Item 17, Replaced temp. indicator, but can only be checkeu 
if outside temperature is as high as in summer 

Item 18; Compressor renewed, b1..1t if cooling is sufficient 
can only be checked in summer 
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Item 19, Not installed yet - Locks and handles ordered 

Item 20, Not yet repaired 

Item 21, Completed 

Item 22, Still not completed 

Item 23, Replaced, but to be tested in a vessel with grain 

Item 24, Completed 

Item 25, Still outstanding 

Item 26, So far no adequate action taken 

Item 27, Material on site, not installed yet 

Item 28, So far no adequate action taken 

Item 29, As long as residual hopper for the remaining grain 
has to be used this problem will remain 

New 
Item 30, 

\ \ r '~ t_ ' , 

Air leveling on B.K.T. 
casing to be carried 
out 

)J\.'•rA' ,f_!/f'./'._f t., 
I~ ti()L-. ~ 

.. 

completed 

·' _,.~., 1 .1., .\,1 .. ,I\ __ 

(LY~~ ~ clc. A '" ,, \ t r._ ,'"'-

\,J -~l f\ \-~ C. ..._(., l t ( '('-( tV) · 

~ . ·' 

(' .. \....., ('. 

-- - ---- -------------------------
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Loader 

Item 1, Still awaiting materi~l to modify filter on 
ba~kside of porcal belt conveyor 

Item 2, So far no adequate action taken, scgg·~sted 
additional triangle adjustable grain flow 
break plates, after installation, it has to 
be tested again. 

Item 3, Proposal of B.M.B. to install on membrane 
casing an air knocking hammer, to avoid 
malfunction of mambrane 

Item 4, Completed 

Item 5, Additional steering plate in transfer point 
installed, but after testing in vessel 
loading not very successful, suggested to 
install in loading shoe similar triangle 
plates as point 2, testing has to be executed 
again 

Item 6, 

Item 7, 

Item 8, 

Item 9, 

Item 10, 

New 
Item 11, 

Enlargement not possible due to the design~ 
high level indicator will be replaced, will be 
completed week 45 

Completed 

~abling ai~ local switches installed, remain 
cable connection 

Still outstanding 

Material on site, not installed yet 

Compressor capacity sufficient?, 
see filter problems 

Most likeJy are 
the filter (see 
point ~) problems 
According tc B.M.B. 
capacity of compressor 
sufficient. 
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Transfer tower and wharf gantry 

Item 1, 

Item 2, 

Item 3, 

Item 4, 

Item 5, 

Item 6, 

Item 7, 

Additional filter on site, partly installed, 
more parts for filter will arrive in week 45 

After filter unit is installed, a local sub­
contractor will fabricate and install all thE 
necessary piping - estimate completion in 
week 48 

Completed 
See item 1 and 2 
Completed. 

s~e item 1 and 2 
Completed 
In hand 

Completed 

Still outstanding 

Completed 

Some work carried out, but has to be checked 
with full grain load on belt. 



I 

I 
I 
I 
fl 

I' 

I 

APPENDIX lG 

Page S of 14 

Headhouse and Silo 

Item 1, Completed 

Item 2, Material arrived 24/10/85, estimated installation 
ready week 45 

Item 3, Completed, capacity tests to be carri~d out 

Item 4, Completed, capacity tests to be carriP.d out 

Item 5, Completed, capacity tests to be carried out 

Item 6, Completed, capacity tests to be carried out 

Item 7, 

Item 8, 

Completed 
In hand 

Installation 
Installation ) 

mechanical in hand 

Item 9, Modification of flap boxes completed 

Item 10, 

Item 11, 

It2m 12, 

Item 13, 

Item 14, 

Item 15, 

Item 16, 

New 
Item 17, 

Completed 

Completed 

Material will not arrive betore week 46 

In hand 

Completed 

In hand 

Completed 

Bulk loading scale to be supplied with AB - basic 
control panel instead of the installed analogue 
control panel 

• Above problem has been diacussed extensively 
with B.M.B., but it seems ~o far that not 
much progress ls made to settle the dispute 
between B.M.B. and Molen, the scale supplier. 
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Item 3, still not completed with common practical standard 

Item 11, Partly carried out but for the remaining no action 
taken 

Item 12, Sub contractor started but after one week abandoned 
the site 

Item 16, In hand 

Item 17, Still the same, the additional installed de-dusting 
filter and screw conveyor have to be incorporated 
also 

Item 18, No action taken so far, about four months ago agreed 
that these emergency stops will additionally fitted 
with a similar box as for a fire alarm button 

Item 19, Still not completely acceptable 

Item 20, No action taken so far. 
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Remaining Electrical Points 

(telex dated 02/04/85) 

Item 1, To remedy this item P.L. announced durinJ a 
meeting several weeks ago, attended by all 
parties concerned that P.L. have by letter 
dated May '84, informed D.O.W. in regards to 
the proposed interlocking system, with the request 
to check and return approval or comments within 
a certain period. P.L. repeated this several 
occassions but reply never received. 

As far as P.L. is concerned, they feel that at 
present no modifications will be carried out 

I tern 2, ) • 
) 

Partly B.B.C. modified the sequential starts 
in between th~ three de-dusting filters but 
the sequentials starts per filter is not 
carried out yet. 

Item 3, ) 

• 

be aware that for the newly installed de­
dusting filter, interlocking in the system 
and sequential starts have to be carried out 

So far no drawings supplied for this modification • 
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Progress Reports 

(remaining points) 

Item 1, even after much pressure from the Prime Minister's 
Office to D.O.W., no action has been taken 

• 

so far 

At present already great problems in emptying 
the silo bins, a large remainder of grains 
have to be removed manually 

Item 2, This obligation still not fulfilled by D.O.W. 

Item 3, Same as item 2, both items 2 and 3 are contractual 
obligations 

Item 4, Proposal list supplied but ignored by D.O.W. 

Item 5, Various equipment M.'"'-'-b~"';"'~ completed with the co­
operation of M.S.C.L., but also ignored by D.O.W. 

Item 6, Still no action taken 

Item 7, Partly executed, but on existing dangerous rock 
formations no action has been taken 

Item 8, Proposal supplied, but again no action taken 

Item 9, Telephones and ac~essori~s arrived week 42. 
Installation by P.L. started week 43 

Item 10, This great problem still exists, attempts have been 
made to request a contractor to quo~e for sufficient 
forced ventilation around silo. -:·. '?u. to ventilate 
been dropped due to the high costs i'·:·rolved. 

Meanwhile, already a portion of damage in the 
stored grains 

General remark : For future operational purpose, items 1 and 10 
have to be remedied otherwise use of this 
silo cannot be expected and will be a great 
limitation for an operating company. 

\1 ' (\ I" ,> \ " f ( 

\ '· \ ' ) - r-.,. .,. ~ ,, ,............_, ( , ' , 

'•l ~ • ' ;__ ),~......_ "'• 

-~· ' I .. \~. ' 
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Remaining mechanical items 

Item 1, about 10 percent installed and since weeks no 
further work have been carried out 

Item 2, Completed 

Item 3, No action taken so far 

Item 4, No action taken so far 

Item 5, Only placed in Aux. building due to wrong delivered 
brackets 

Item 6, lm;tallation completed but testing not been carried 
out 

Item 7, Installation started week 41 

Item 8, see item s· .J 
I 

Item 9, No action taken 

Item 10, No action taken 

Item 11, No action taken 

Item 12, No action taken 

Item 13, Only partly carried out 

Item 14, Action is taken by M.E.D. and Medi&rain but s~ far 
no co-operation from D.O.W. and P.W. 

I 
'fl\.:_,-~ 
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Remaining Electrical items 

Item 1, In hand 

Item 2, 

Item 3, 

Level indicators placed, but electrical connections 
still not made P.L. is waiting for B.B.C. 

Switches installed and cabling carried out, but 
electrical connections still not made; P.L. is 
waiting for B.B.C. 

Item 4, Completed, but padlocks with one masterkey to be 
provided 

Item 5, Not ready, only missing adjusting knobs to be olaced 

ItPm 6, Not ready 

Item 7, In hand by P•L. 

Item 8, In hand by P.L. 

Item 9, In hand by P.L. 

Item 10, Material on site, but P.L. waiting for B.B.C. 

Item 11, Replacement completed 

Item 12, Material on site, but P.L. waiting for B.B.C. 

Item 11, Stabilisers on site, but B.M.B. is not convinced 
that stabilisers are necessary; requested P.L. 
to carry out voltage measurements and register 
the f luctuati~ns 

Item 14, Material already for months on site but still not 
installed 

Item 15, The reply of B.M.B. on comments was that these 
rotating fl&sh lights are in addition of the contract 
free of charge 

Above reply not accepted because with running 
machinery telephone bell is not loud enough, so 
B.M.B. have to supply add. horns 

Item 16, Motor drives will arri'e on site not earlier than 
week 46 
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Item 17, Completed 

Item 18, Completed 

Item 19, Cabling r~ady but bag counters not delivered yet 

I 
Item 20, Still not the correct ones/delivered 

Item 21, Completed 

Item 22, Material arrived and P.L. started installation week 43 

Item 23, B.M.B. do not see this as common standard to have 
a switch for inspection drive motors directly near 
elevator maintenance covers which are on level 
15.50 meter and the presently installed switches 
on level 55.85 meter, additional quotation will 
be presented. 

Item 24, Also this item is regarded by B.N.B. as additional 

Item 25, Completed 

Item 26, See item 18 in remaining points (telex dated 27/03/85) 

Item 27, B.M.B. and B.B.C. were not prepared to co-operate 
in carrying out modification 

Item 28, Telephones arrived and P.1.. started installation 
week 43 

Item 29, Completed 

Item 30, Completed 

Item 31, Completed 

Item 32, So far no adequate action taken by B.M.B. as well 
as B.B.C. and M.S. 

Item 33, So far no adequate action ~aken by B.M.B. as well 
as B.B.C. 
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New item 34. 

Cabllng and installation 
ln MCC and relay panel 
for the additional screw 
conveyor de-dusting. 

New item 35. 

Cabling and installation 
in MCC and relay panel 
for additional de-dusting 
filter in transfer tower 

New ltem 36. 

Control voltage for Mimic 
panel feeds also the scale 
panels, temperature control 
panel and telephone 
this cannot be accepted. 

• scale panel )~ 
• temp. panel 

• telephone / 

to have their 

own separate 

supply. 

. Installation material will 
be sent by B.B.C. 1st week 
of November. 

• New electrical diagrams 
not received yet. 

• see item 34 

• These items already in the 
past verbally discussed 
with B.B.C. engineer, but 
not carried out. 
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Justified views in the overall feasability of the 
finalisation 

Ready for the handing over of the Terminal to the operating 
company by the end of the year 

Main topics which have influenced the planned modifications 
followed by tests and trials and acceptance of the terminal 

• See list with the summary of items which still have to 
be carried out 

• Facing the fEct that arr!v~l of additional equipment ls 
far behind schedule prepared by B.M.B. on August 15th, 1985, 
will jeopardise finalisation and te~tlng the modified 
equipment before the 18th of December, 1985 • 

• The latest shipment of B.M.B. will arrive in Malta week 46 

• The malfunction of the loader is still not solved. 
From B.M.B. design office no directives received, all 
the changes carried out so far have been established 
on site, but observation have learned that the function is 
still not acceptable. 

• B.B.C. service engineer will not return to Malta before 
end of che week 45 

• Shipment of electrical parts of B.B.C. will arive not 
earlier than week 45 

• In week 41, Mr. Ch. Cassar I D.O.W. was summoned at 
the Prime Minister's Office and been lnstructPd to start 
the remaining works immediately. 

So far not a single item have been carried out. 
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!landing over the terminal to an operating company 
the end of the year will not be feasible 

As informed by M.E.D. week 43, that inspite of all 
the efforts G.R.M. and M.E.D. made, no company is 
interested to start operating the terminal 

In respect of these circumstances G.R.M. and M.E.D. 
are forced to make arrangements in establishing a 
company (parastatal) fully realising the disadvantage 
of not having sufficient resources of knowledge and 
experience in handling and marketing grain terminals. 
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PANTA LESCO LIMITED 
Mechanical & Electrical Contracting 01vis1on 

Our Ref: AJB/RC/85/081;,1 

Mr. c. Cassar A & C E 
Marine Section, 
Public vJorks Department, 
Pinto 'llharf, 
Valletta. 

Dear Sirs, 

Grain Silos 
Ventilation System 
Quotation No. 85610 

APPENDIX 17 
Page 1 of 4 

P 0 Box 59 Panta Hous2 
B1rk1rkara Road, i\/1s1da lvlalta 
Telephone 41361 Te1ex 137.+ Panr-i M\\ 
Telegraphic Address PAr>HA Maira 

7th f!o1ember 1925 

\·'Je would like to refer to your recdnt verbal request and various 
meetings for the supply, delivery, installation, testing and 
comnissioning of a Ventilation System for the above mentioned 
premises and have pleasure in sutmitting below our offer for 
your kind consideration as follows:-

System Description 

The propo:'ed ~;ystem will incorporate 2 No. supply air axia.1 flow 
fans to provia~ 10 air changes per hour, each to bt mounted external 
to the building just outside the emergency exit corridors. Ductwork 
systems will carmence from each fan and led at ceiling level inside 
emergency corridors. nuct branches will be run into each corridor 
leading to the bin outlet areas. Ducts will be complete with 
aluminium ventilation registers complete with manually operated 
volume ~ontrol dampers for easy balancing of air flows. 

Each duct branch insid~ the bin outlet area will also b~ provided 
with a purpose m~de air volume control damper for balancing air 
throughout the whole length of the tunnel. Test holes will be 
provided after each damper for air flow measurement and eventual 
balancing. 

••• /2 
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Cont1nuat1on Sheet 

Twentyfour propeller type exhaust air fans will be supplied and 
fixed in each doorway leading to the rock face, exhausting air 
from the tunnel areas. 

Equipment offered 

a) Supply Air Fans 

The fans offered will be as manufactured by Messrs 'Myson' 
of the United Kingdcrn type 24E - 2P having a nominal air 
volLITle of 15,500 CFM each against system resistance. r,.,.otor 
horse power will be 16. Fans offered will similarly be 
supplied complete with mounting feet, flexible connector, 
finger proof impeller side wire guard and anti vibration 
mountings. 

b) Exhaust Air Fans r 

The fans offered will similarly be as manufactured by 
Messrs '1'.i.yson' type '3!15rrm propeller fan' each having a 
nominal air voll.Xlle of 1290 CFM at free air conditions. 
Motor power will be 285 watts. Fans offered will be 
supplied complete with mounting plate and finger proof 
motor side wire guard. 

c) Ductwork Systems 

Ductwork will be manufactured from aluminium-zinc plates 
of appropriate thickness and be to '~1AO'JA' low velocity 
duct standards. Ductwork systems will be complete with 
all necessary stiffeners~ brackets, duct sealer, etc. 

d) Ventilation Registers 

Ventilation registers will be of aluminium construction 
throughout, single deflection type complete with manually 
operated volume control damper for easy adjustment of air 
flows. Ventilation registors will be as manufactured by 
Messrs 'Brooke Air' model SD-i/08. 

Our price for ~arrying our the above amounts to ••••• Lm 29,500.00.0 

... /3 
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Continuation Sheet 

Electrical and Builders Work 

A. Electrical Works 

A.1 Standard 

The electrical installation will be carried out according 
to the specification of the main contract. 

A.2 Supply Voltage 

The supply characteristics will be 3 phase, 415 Volts, 
50Hz A/C, 4 wire system earthed neutral. 

A.3 Scope of Work 

Our scope of work will include the supply and ~nstallatinn 
of the following:-

(i) Main power feeder from the existing M.C.C. panel 
to a new distribution board. 

(ii) 100 Amp T.P.N. main switchfuse COfTl)lete with H.R.C. 
fuses. 

(iii) 1 No. 6 way T.P.N. main distribution board complete 
with circuit breakers. 

(iv) 2 No. 4 way T.P.N. sub distribution boards complete 
with circuit breakers. 

(v) Sub main feeders from main distribution board to 
2 No. sub main distribution boards. 

(vi) 2 No. power points for axial flow supply air fans 
complete with starters and disconnecting switches. 

(vii) 24 No. power points f~r propeller exhaust air fans 
controlled by individual circuit breakers. 

(viii) 2 No. T.P.N. contactors complete with controls. 

A.4 General 

The installation will be carried out as per ~ain contract 
and will include the dismantling of parts of t~e existing 
installation that may be in the way of ducts, etc. 

... /4 
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Cont1nuat1on Sheet 4 

We will provide steel doors in 12 of the access doorways 
leading to the rat;k face. Twelve of the proposed propeller 
fans will be installed on the top part of the door. Lower 
part of door will be openable for access into void. The 
remaining doors wiU be blocked up using 6" soft stone. 
Twelve of these doors will have an opening to accarrnodate 
the 12 remaining propell6r fans. 

The two front emergency exist doors will be lined ~ith 
galvanised sheet to make doorway air-tight. 

our price for carrying our the above amounts to •••• L.m 6,742.00.0 

-------
Total for all services .................................. Lm 36,242.00.0 

Terms of payment 

Execution of work 

Validity 

-----. ::s --

As per main contract. 

To be carried out to an agreed prcgramne 
of works. 

30 days after which confirmation in writing 
may be necessary, however work is foreseen 
to take l'lPProximately 13 weeks. 

We sincerely hope that the above quotation is to your satisfact ·.on 
and look forward for your further instruc.tions in due ~ourse. 

Yours fa~~~lly, 
PANli L ~IMITED 

\)'' 

A.J. Borg 
~,·anager 

Mechanical Contracting Division 

cc. Mr. M. Sant / 
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BCJHLER-MIAG GMBH 
·r 1 ·1 1r i' ,r 1 !/\if I!: 

BOIUR-MIAO Gml>H. Poelf9ch 3389. 0-3300 Btaln1eltweig/BRO 

By express - af rmafl 

Mr. J.G. Herrebout/GEMCO 
c/o Malta Government 

Economic Oivf sion 
Auberge de Castflle 

Valletta 
MALTA 

Your ref: 
Your letter of: 

Please contact : 
Of rect df al/phone: 
Ofrect dfal/telex: 
Our ref. 

Braunschwef g, 

- • • I' / 

··-
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Mr. Janke 
(0531 )594-2998 
952700-40 bm d 
FS-4.2/Jn/Km 

November 7, 1985 

Re.: Kordfn Grain Termfnal ~l2IL.1_Dr;;·::·\ 

l ~;j i L ~iOV ·,~·~1 
De a r Sf rs ~ LJ ~L.'..:.J c '.:::iC:.il::T·-~:;·~~ 

G E.n ~~:.·-'. ··- ___ ::., 
Regarding your requests for additional safety precautrons_a_f _____ _ 
the ship-unloader for the boom-BKT we would like to infJrm you 
as follows: 

The installed electrical operated safety device is sufficiant 
for the purpose. 

Your proposal of having an additional pressure relfeve valve to 
stop the movement at the conveyor drive shaft immediately 
cannot be executed technically. 

The operating pressure of the hydraulic motors depends on the 
position of the boom-BKT. The highest pressure point at lowest 
working position is within the range of the pressure control 
valve. An additional pressure relieve valve at that position 
will indicate false conclusion at peak points. 

At highest work1ng position, when material nearly conveys by 
means of gravity, the full torque of the drive can be in 
operation to demage the chain. 

Under this circumstances item 1 of your snag-list is to be 
nominated as completed. 

' I. , - I , r 1 .1 I ~ I) r • 

Or Ren~ Buhler W11!11ed Baelgo, (Yor~11z1 
01pl rer pol (lechn I 
Wdfrr~d H~1rfolli< 

Bra1·n~chwe1q TelehJn (0531) 5941 Oeu!sche Bank AG. Araur.s01w·.!1g 270 Jr)() JO 0M;1 ..sr,'~r· 
trnslrAmmr. Slrr.(!e f 9 Tel~· 9 52 700 n tm d Oresdner 8,1rik AG. 8raun;.chw""1 2 7 () AIVJ f;0 ! l 'l ·l 'J· ) 
Aml.<;q~r1d1f nr;Jr1no:;r~·..,,..,'1 f,..l"l;iw If')!) 11 l 'i').-1 /;·r1.! ~ f', 
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We hope the foregoing meets your approval. and remain 

Yours faithfully, 

BUHLER - MIAG GmbH 

i. v. 

~~ 

Or RMl! Bu~ler 

i. A. 

Wdfrl~1 Bae:ge (Vors•!Z) 
f)1r·~ rer r.,ol (lechn) 
W:lfr1~rl H~1dt:">ll.; 

Br1Junschwerg T~lefon (05.1 ~~ 5941 Oeuti,c:he 8iJn~ ld.1. 8r2ur';r:t'.·yP,:9 .,.,''10{) ·Jo 046 1 JS~t' 

Ernsl-Amm_,.sir~n,, 19 Telex 952100 /') t>m l1 Orr.st1n~r Bank ~~G. Br~un'jctw.,.P.1q -; '':1 A()')")'~ 1 in .ir:1;:; 
/\mt'jrJl'>f1r..,!'.l-11,r.<;''".N"'1 r'"'"·',1..-lf'J'i11 1 ~1.1?.''l t"r,.·1·•~rr;>-1r~/\f, rj·;i,·'·"/,<·; ~-..,)I 
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BUHt._EFl-MIAG GmbH Po•rta<:h 33 69. 0-3300 8.aun5Ch-g i BrtO 

By express - airmail 

Malta Government 
Economic Givision 
Attn.:Mr. Michael Sant 
Prine. Assistant Secretary 
Auberge de Castille 

Valletta I MALTA 

Your ref: 
Your letter of: 

Re.: Kordin Gr~in Terminal 

Dear Sirs, 

Please contact 
Direct dial/phone: 
Direct dial/telex: 
Our ref. 

Braunc;chweig, 

Page 3 o: 

Mr. Janke 
(0531 )594-2998 
952700-40 bm d 
FS-4. 2/J n/Km 

October 24, 1985 

/. : i ·:; ~ ... . : '. ) 

L ~ ,-.:.:::---==. ·-=-~ . - .... '-- , ~) 
-~-~·""' ~'-!'...-.-' .. ~.'- 4 ·• 

Regarding the quality of the supplied conveyor belts of--Mes~~-s-.-------­
Conrad Scholtz AG Hamburg, inspected by their head of Sales 
Department, we herewith would like to give you their cvmments, 
which we received today. 

Quote 
l) Part: of conveyors Bl and 82 are showing visual deficiencies. 

2) We herewith declare that the visual deficiencies are without 
influence over moae of running and life time of the belts. 

3) For your own safety, and supporting our statement, we extend 
the guarantee period for the conveyor belts from 12 months 
to 24 months. 

Unquote 

We hope, the foregoing meets with your approval, and remain 

Yours faithfully, 

BUHLER · MIAG GmbH 

i.V.: 
/'1 

;i()_/) 
H. Krokel 

Woilr·~d b~P!rJe 0Jor3111 
[J1ril f(!' pl): j!PC(ln ' 

y,,,'''·t-'d He10J.?'" 
r)r '"O H~lrnu~ Rnh··1·· 

~,,,._•,r, -,:-~· ',::_tJl llt',,1',~'.-.rJdfl,.,,1,1 ••.,,, ~·.,..,.,, ( .• 1~·.!··J. 

i"l'"-'•1'' 1
· 1

• ~Ji""" 11 ' .• ,~.:·~··~;~.-~,.\(, hr 1 :,•:< ',A ·Hi•;, ·•r·.!•.·., 
;,.,.>'·1• ,,·: 1 ' •,'}•;:'.''·'. ': :~·~ ·\u,, ,-t., ·'·-I'., . ,_ ~ »;,.~I~:-, 

_,. 1 ......... 1, • ;, ·"". ·, r, 
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J"TICHAEL SANT PAS ECONOMIC DIVISION 

MR W EERZMANN 

EUHLER MIAG 

952700 - 40 bm d 

~,.._, ~...., .-,,--, --::-'\ 

6 November 1985 I ~1 ! ~ ~ 
1 

-· ' •. :; ;:~; __ ;_::~-'.": 
! i' I ' ; • : .... ~ : 
I 
I . . .. --·--- .. --
• ; • j -~ ..• -. . ' ' 

(;-ii--~~~ ~.:.l t,~-:~ ·. 
--------------------~ 
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20352 

MICHAEL SANT PAS 

WITH REFERENCE TO YOUR LETTERS DATED 8AND10 OCTOEEF 1985 

TIDS IS TO INFORM YOU OFFICIALLY THAT WE STRO~LY REJECT WHAT 

APPEARS IN YOUR TWO LETTERS. DETAILED LETTER TO FOLLOW. 

RE HOT TEST FOR LAST WEEK CF NOVEMBER: WE WILL ON OUR SIDE 

PROVIDE PERSONNEL AND ENERGY. MATERIAL WlLL ONLY EE PROVIDED 

Il' STILL AVAILAELE AT KORDIN SILO. IF NaT, IT WILL EE EME 'S FULL 

RESPONSIEillITY TO PROVIDE. WOULD ALSO LIKE TO MAKE IT VERY 

CLEAR THAT SHIPPI?-n ARRANGEMENI'S, VES..~EL CHABTEIUN3, ETC. WILL 

BE E:ME'S COMPLETE RESPONSIEILITY AND TC E:ME'S ACCOU1'1L 

RE YOUR SCHEDULED VlSIT TO :MALTA. WOULD NOW LIKE TO LWORM YOU 

THAT WILL EE AVAILABLE FOR DISCUSSIONS ON 28 AND 29 NOVEMEER AND 

NOT ON 21/22 NOVEMEER AS AGREED UPON WITH MR S EAREARA LAST WEEK. 

REGARIJS, 

MICHAEL SANT 
ECONOMIC DIVISION 
PBI?v1IN OFFICE 
MALTA. 
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BOHLE~;~ MIAG GMBH 

BUHLER-MIAG GmDH. Po•ttacn 33 69 0.J)(JO Braun!\Ch""'g I BRO 

By express - airmail 

Malta Government 
Economic Division 
Attn.: Mr. Michael Sant 
Prine. Assistant Secretary 
Auberge de Castille 

Valletta I MALTA 

Your ref: 
Your letter of: 

Please contact 
Direct dial/phone: 
Direct dial/telex: 
Our ref. 

APPENDIX L~ 
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1"1r. Janke 
(0531 )594-2998 
952700-40 bm d 
FS-4.2/Jn/Km 

Br3unschweig, November 6, 1 SSS 

Re.: Kordin Grain Terminal !ffi'I2..(~-~-::~~:_~~~ 
i r- 1 ._, : · - ; · · -. 

Dear Si rs, L :~·:..:~·-=~=--'-- -~ -· ___, 
GE '°" l..::.-s.~' -::-..._ ~ ';.. 

We have contacted Messrs. BBC Braunschwei g regardi ng-tf1e--cTalm ________ _ 
of your technical advisor that abnormal rectification work in 
their working drawings was noted. 

Messrs. BBC gave their comments in writing to us last week and 
the sense we herewith would like to forward to you. 

1) Additional requests by your technical advisor, such as local 
start-stops for winches, individual start of aspiration 
systems and various requests at manual operation forced BBC 
to rectify their working drawings, further drawing alte­
rations were based on normal commissioning experiences. 
The total drawing alteration was based on approx. 10 % of 
the wiring diagrams. 

3) The function of the electrical control according to contract 
was based on operation in 'automatic' from the control panel 
and 'man1Jal' from the local start-stop switches. 

This system has been changed at site in accordance with and 
on request of your technical advisor as follows: 

at various points additional level indicators were 
installed, and are to be connected to the system. 
At first malfunction an visual and acoustic signal will be 
given and interlocked system will stop. After confirmation 
of the acoustic signal, drives can be started again. In case 
if a second malfunction appearing whilst first malfunction 
is not cleared, the system is not operating in interlock. 

I ~ • 1' • ..:. f~ 11 r-1 I•' ' 8r..-1lJn!,t,nWPIG .,.,, ' W111n'!c1 Hae>1ar> iVrirsi1.: 
[ l•Q· rPr nn1 ~1e~~n f ·nc-,1 r .. mfl"l"·Srr:it~f' 1 ~~ 

T1-- 0 Pl·, 1 " ·~1~1.1' '5~~' 

T1--1~·9:J, (1(1.~.,rn" 

ii 'P"l' J~, -11 ",(c: ,~ 

lil• ,·~,·nir-? 8'ir" :,.;, '1'd ,r1•,,r~ "•''", 
,, .. ,-;ri~r :1rt.'"' lif At 1 :~-"J ;r'" •· -N'' ·, 

r, Pr /t~..t n,. :..1 ' ~·' . , ', - • h' 
: . '}• 

'"' r<,l'J•'r!C.ht F-\r;.i,1:1-,r• n•· , 

.. ". ;, "•' 

~ . .: . 
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BOHLER-MIAG GMBH 

BUHLER-MIAG GmbH Posttach 33 69 0-3300 Braunschw8'g 'BRO 

- 2 -
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Page 7 of 7 

A quotation for the installation of electrical equipment to 
indicate a second alarm when one alarm already exists, will 
be given to you by Messrs. Panta Lesco dir~ctly. 

3) In automatic :ontrol only the aspiration systems belonging 
to the route selected will be in operatiun. 

The selector on-off at the control panel only serves to 
start-stop the as pi ration in manual control. 

4) When the commissioning engineer of Messrs. BBC left site, 
the electrical installation was ir, working condition. 

Change of relays for the po~er factor correction unit was 
completed by 80 '.t. It was decided to install the out­
standing 20 '.t during next visit at site. 

5) Start of electriLal erection for the additional equipment 
will be week 45/85. 

6) Material for additional electrical installation has been 
shipped from Ge:-many on 31.10.85. 

General 

Outstanding electrical items of the snag-list will be attended 
to whilst insta,ling the additional equipment. 

We hope the foregoing meets your approval, and remain 

Yours faithfully, 

BUHLER - MIAG GmbH 

i. v. '-..... 
r, /I 

I I 

i. v. ~ r ,,;. ' 1~¥ L ' 
y (·~· .. -

' 
I if 

\.'...'.'.....,_.._,2L.-r ~l~''- ,,, I. i /.1 
' 

j ~ ' [•' r (' 

H. ~rokel E. a nk e 
' . .;, 

,, 

, I 

/~~ , , ' 

I· 

~i1r11P,d Rrlelr:J~ f\l:_iri:.111 

f)1p· •pr ::;r I 1.1~cr,n 

'/\i·llr,Pd rlPor~u1!-

8·.:t•.J ·~.chwp,; T'?'·~· ,, 111.:-. 31 1 ... ,~ ... :· l..·'.,·:~··,,. PL:·"';.(, ~··, 1 ,r1·,"•i...,~·'(_,. :· .. ~r_;,, 1 ,,,\. 
:,T .. ,',\mmf- '',!'• 1q f,..:,.19:,;·7::,iO ;,"''~ l 1 ·~ 1 .']'·t->r ~~d1"' ,'., :l'·IJ'''·:·~ ....... ,_, ... C: ', :;,., ' ' ' 
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