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I 
S) Cranes for steel hydraulic »tructures (sluice gates) 

f) Rotary tower cranes for building conatruction 

le) Truck taunted cranes 

11 ) Ropeways 

tea* of the cran» types have been built for years, erben wer« 
included in the program only recently in order to meet the re- 
quirements of the market. Annex 3 show a list of eraacr and 
ether equipment built up to now by MRTALNA. 

MflJffll ff the traduction of pjaterial handling equipment 

the program covers a wide range of erene construction«, the 
penerai significance oí which will be shown. 

Overhead gravelllnji cranes, by far the «oat numerous type oí" 
all crane constructions. Only until  a short  time ago,  chert» 
tree no other equipment as efficient for material handling in 
belle and storage yards. But nowadays * due  to advanced methods 
©f mechanisation and automatization of Internal transport  there 
is  e large number of more feasible equipment  (sueb as fetk -lift 
trucks) , in most cates with much lower investment cou tu, 

Only as a lew priced standard cren e the overhead travelling 
Crene 1« future will be competitive  to some  extent.  These. 
types cover lifting capacities  up  to 2o tons   according to 
the electric hoists and spans  up to 25 m so that they still 
can be manufactured out of joists. 

Overhead travelling cranes */tth large ltfttng capacities end 
spana as well as special cranes such as steel work cranes 
•wet be considered as special  designs requiring higher pri res, 

t» ensure profitableness., one hes elvp.y» to bear in mind these 
two different categories of overhead travelling crane«. 

leading bridRes  as bridge constructions with trolley carriage 
©r slewing crane  for grab and piece good handling nowodays 
are demanded rarely only. 

All-purpose loaders like the loading bri^a. likewise sut table 
fer unloading of chips, storage yard service end reloading 

I 
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k«vt t»««n replaced by speelal-purpose-leaders with only one 
function, ïhls Increases the efficiency and breakdown« will 
*et affect th« whole plant. 

1.03*03       y|awltig cranes travelling cm rails for storage yards, harbours, 
m¿ wharfs ere of different de»anci bat generally a »current 
trend nay be noted. In storage yard«., «ore and «ore fork-lift 
trucks and portal cranes in light tubular construction ere used. 
tn harbours, there is generally j rurplus capacity of conventional 
piece good cranes as more and wore heavy colli» are used and 
•apeclally the container handling hi« prevailed in a remarkably 
short tine. 

Heavy wharf cranes with more than 2o too« lifting capacity are 
expected to gain importance but their nunber will continue to 
•* «Mil.    The saw», applies te shipyard cranes« 

1*03*04       fftrt"l ctft"c§ of light tubular construction show a f«vour?M« 
éevelopinent.    this has  already led te qui ti  a comperiti on 
which however has reduced prices considerably.    Only economical 
constructions and aamifactuilng methods can achieve satisfactory 
selling results* 

Initially designed for wood depots,  these crnnes are elwsys 
considered as a »ain alternative for storage yard projects 
amò are more and more used« SOB« set-backs however h«vc re- 
currcd because not enough attention was paid to a very careful 
«•Ming of seams  at the main supporting tuber.. With lraktng 
joints condensation water may collect in the hollow spaces 
of the tubes  and «ay deioiw them (it eaae of frost, endanger• 
iBg the whole construction. 

2*03.03        Ihlitboawl crane a^ the market of which is very differentiated. 
Ine déte mining factors  are decisions of the shipping coni-ini es 
On routes  and harbours   to be  called «t by  the  ship.  The l'ed si on 
on the installation of shipboard er?n«s dipenda on thu existence 
©f suitable equipment  in  thcue harbours.  The  shipping cempañica 
Will always try to save the investment costs  fur shipboard cranes. 

Calculating the prices  the crane manufacturer has to take Into 
consideration that his  guarantee may turn out very expensive. 
lit cases of damage, material and Mechanics tuuM be transport«-*! 
•y aeroplane to other continents. 

1,03*06 lipblle and truck „cranes first of all require a good aw tv're 
and we 1 las sorte d spai« purt. stock« The set vice refluirci un 
adequate number of mechimiLS with ¡nubile tup air shops rtsi-loned 
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2.03.07 

2.03,08 

2.03.OS 

in different parts of the country to be at hand as soon at 
possible if necessary. Damages of mobile cranes can tum 
out very expensive for the owner*  for Instance In the course 
of a difficult assembly,  or If closely scheduled employments 
cannot be met. The crane manufacturer must take these circum- 
stances into account* A« the costs for a good service are 
considerable an all round mobile crane program must be of* 
fered to obtain the best possible sales figures. 

Mobile cranes with telescopic jibs arc in great demand* 
especially small cranes with a lifting capacity of 6 to I 
tons and a velocity of about 7o km/h. The telescopic jibs 
•void the time-consuming assembly of the Jib parts,  the crane 
is ready for operation and usually can change the length of 
jibs even when loaded. 

Although generally the range of lifting capacities   sought after is 
lieti ted around fio tons* an assortment of cranes with much 
higher lifting capacity often is profitable because it allows 
the use of bigger assembly units reducing considerably the 
overall cost for assembly inspite of htghei cost for the 
cranes themselves.  The lifting capacity of standard mobile 
cranes ranges up to loo tons and of special types up to 5oo 
tons i 

Stacker cranes have to be considered as a unit together with 
the appertaining storing facilities. To make the stock keep- 
ing acre efficient essential storing techniques have been 
developed. These  techniques result from the requirements of 
organiKation. In future storing techniques will become even 
»ore important. As  the crane forms part of the whole plant, 
the crane manufacturer too, must know the basic requirements 
of storing techniques. 

Crânes for steel hydraulic structures are not subject to the 
highly competitive situation which applies  to the other crane 
constructions,    Safety is   the main aspect of their construc- 
tion. They «re a logical supplement to the production program 
of a hydraulic engineering manufacturer. 

Rotary tower cranes for building construction have gained a 
firm position in building construction.  Actually big civil 
engineering cmiatruction projects conr.ot 1><* carried out ef- 
ficiently without building cranes, ïhfc market chances ate gooJ, 
Again* how«ver, prices are rather low toe With tha Increase 
oí multi -story buildings*  the demand of c Hinhing cranes has 
risen and should be considered in the propaam. 
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2*03,10       f*"ch wounte$ cranee hove good chances of selling, tut It 
•ust be taken into account that the price hut to be low end 
Chat complaints during tini of guarantee may have a great 
influence, 

1.0Î.II       »opeways have gained importance with the increate of tourism, 
•uttney require m individual approach baaed en the aspects 
of safety. 

1*0* lusjnarlsing view on METALNA'» production of material handling 
Ëmêmw        ,.,. „ 

Bit chances of selling of cranes, provided for in METALNA'e 
program, have been discussed from the technical point of 
View   and with regard to the different market situations in 
Che preceding part« The chances range fron good to fair. De- 
cisive are MM eemsercial results only. The continuous compa- 
rite« between 

turnover - total cost - profit 

•f each single product is necessary and only allows conclusions. 

Thje prices of cranes Mostly cannot be ral red according to the 
coat requirements of the manufacturer because of competition. 
Moreover, it ia necessary to imp m ve the income of the eeeloyoes 
AM only solution is to reduce cost raising factors, i.e.  to 
rationalise «tore and wore* 

Titta of delivery is, besides the prices, of decisive importance 
nowadays. Often a higher price is accepted with earlier delivery. 
At tempt h Bust be made to reduce the actual manufacturing periods 
•nd at the sane time,  to speed up the nate ri al procurement. Wut It- 
iti other cases this mainly depends on the ability of the pi..d\til- 
ing department, for    METALNA    external factors, not susceptible b; 
Che company ,ara of Importance,  too* It cannot purchase at its 
free discretion the required material, if necessary abroad, but 
••a Co undertake an often wearisome administrative procedure. 
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3.               Present general situation of material handling, development 
trends,  and evaluation   

!.©• Cañera1 

Immense changée in material handling take place presently. 
The constantly increasing transport of goods requires first 
of all an accelerated circulation of the means of trans- 
portation. This demands very efficient material handling 
eejuipment, as the equipment used up to now is mostly too 
•low and] still needs too much human labour. 

The essentials of the problem become »ore clear if the variety 
of transportation and handling    syst«*«  is not taken into 
considérât ion ( 

The goods swat   he transported with a minimi« of cost 
from the manufacturer to the customer. The cost arising 
oa their way increase their price without any increase 
of  their quality. 

A few years ago everywhere in the world human labour was very 
cheap,  technical equipment and furnishings however very 
expensive. Today in many parts of the world the same situation 
still exists in comparison with the industrial countries in 
which a shortage of hitman labour has developed resulting in a 
fast and)  large increase of wages and soieries. With the expanding 
of the industry the output of goods increased and the old- 
fashioned material handling systems had  to fail one day as they 
wore too alow sad too expensive. 

following    the routes and the stations     of transported goads 
and considering how often the goods have  to he "handled" one 
can imagine by comparing the cost between human labour and 
machinery that the high cost for labour  had to be reduced. Even the 
appearance of modern piece good cranes  at the    wharf of a harbour 
should not   mislead oneself as a look at  the inside of a ship 
will show. There are many labourers working to loud or unload 
the ship manually. 

There are various approaches to change  the situation. A wide 
war let y of fork-lift trucks and conveyers Í6 produced.  In the 
following handling techniques will be discussed,eipecially new 
material handling systems. 

*••* JJecMniëod conventional piece goods Möllns- 

A fow years ago the crane was the only  technical device in the 
conventional piece goods handling. AH   other operations had to 

\ 
'A- r 
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be ««rried out by Human    labour. This situation has changed when 
ttM real nechan i iati on of the port handling started with the 
UM of the fork-lift truck« »omo IS years ago. If the fork-lift 
trucks can be used only on shore (figura 2)  the loading inside 
ttte ship has to be done by hand as before. 

"I 
i 

figure 2 

Furtheruore, the harbour pallets   have to he unloaded again.  With 
the development of suitable fork-lift tracks it   was cessible 
to use them in the ships. These trucks must be d«fiigned extrer.r »\- 
low, have pneumatic tires,  and wist be designed for easy 
disaumtling in parts to be  lifted by the harbour cranes (mostly 
3 tons).  Additionally they must be built    accovdinfi to fhe 
sure stringent fire and explosives safety regulations. 
UM use Of fork-lift trucks requires large  traffic areas in ont. 
level.  Ramps should not exist,  they would  disturb     the tian»lHrt: 
and would cause accidents. The new layout of such a harbour   '« 
shown in  figures 1 and 4,  the "NeuttHdter Haien" in Bremen/Fed. 
Pap. of Germany. 
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Although facilities of this kind ate designed correspondingly re 
the most advanced techniques    they are not contentini; from 
the economical  side of view.  Handwork such ae stowing in   the 
ships or in   t),a ;;* or chouse s   i<:v  still  used  to •.> often.   The 
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following example will show the efficiency of such equipment ¡ 

Capacity of the crane 3.0 tons 

Average weight of one trip 1.5 tona 

Average number of cycles per hour 
(of one crane) •    17 cyc/hr 

Average hourly capacity of the crane    1.5 x  17 • 25 tons/hr 

With an estimated maximum of 4 cranes 
per ship  the loading or unloading 
performance results to: 

4 x 25 -  100 tons/hr 

According  to this at least  50 hours are necessary to 
load or unload a cargo of about 5,000 tons 

3.03 fallet« 

The pallet is a support in most cases made of wood, on whicli 
•11 the goods to be transported are stacked to a so called 
"transport unit". The pallet was developed through the use 
of the fork-lift truck. It guarantees not only an easy and 
•afe transport but also a proper storing. With the. pallet 
the "eontinous transportation chain" began in which the 
transport unit is the working,storing and shipping unit at 
the same time. 
Ooly one of  the big varieties of  pallets is described here 
»ore detailed.   It is the "Pool  flat-pallet"      000 x   1200 mm 
(f-.ee figure 5) 

j-     - Wi— —-1 
/   MX'"'     Hi"      WO''      KO*     W'\ 

/   ~-t. r* - • -. r-"i -1*   1 - T'"1 

' ili' ' 

1?     /rr   jps    >///    '4 

w 
Jwv 

tfy 

/ 

figure 5 
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pallet-peel, I« unie» railroad compattiti of 
•any •mattiti ata »*neere¿ey itringtnt quality apeeifieatlona 
awfta it aeeaiale ta txchatita the »aliata ftatty. Tht ratura- 
freight *f tht eapty aal lata ia net any «art necetiary. Tht 
»»iaht af tat palleti ia net take« into account with   regard 
ta MM ftaight rataa. The traneaerter aafcei aval labia the 
peel-pallet far tea tiaa    af ttaaeeortatlea. If tht teeaa 
are ata« a i a« tht froatitr taa railroad eeapiny af tht 
reeelvlag country placea the aaa» aunaer af Militi it hat 
received at tht ilepeial of tht aitaatching country. 

toit erreagaaaat ia vary faveuraelt, a cheap 
Kllet new Id |taartlly W prefer ted .eeeauea the pool pallet 

«at   eaaally Mtiteele for all geodi,  tht ¿ioanaiene «va 
oot elveye taa boat and ia ehipaaate eateida of Europa tht 
pool ragalatlaea ara «at »etched. Of ta« tptclal rtgulatlont 

ir ene-vey pallata ara «ned, tao. Ta aaay 
Initaaea ia harnoure - toa «aoi* •«"• raloaiad 

MM arrivi»! pal lut ta a bartoor pol tat and fro« the 
pallat iato MM »hip. 

UM paa*i«g laoeetry hae attadardittd MM attic packing 
it« s 400 am. Tali ttaaaeio» aaaalea uta of too 

MO • II» aa »ail a» that of tat of tin atoa 
x litt» a». 

taa   aaal "pallet ate a carrying capacity af 1000 kp, pi ltd 
a» It aa» carry atto ay* Tt li a oo callad feur-vay pallat, 
i.o. It »ay ht picked ay by a fork-lift truck fro» titter 
aa» af Mal faut aliai. The pallat ia of »aia Importane» in 
MM lateriopircatntil tra»tport(o.|. of a tactor y ) tai I» the 
tot »of »Yaffle, (aaa figarei 6, 7, •) 

tat aaa transport a   lultablt atewing io naeaaaary. Tharafort 
MM taa aaly of fork-lift truckt uadar daek ia not potalai«. 
•vea if taa pallat hn net ta be unloaded, tua geodi »»at 
aa a tonai away and tiad with ear» by aaaltieaal paapla. This« 
ava MM aaln reaaoai why MeaataiaeraM have aten eavaloped uhi eh 
aaa receive tht aneé» - »aether on pallata or net • aai rept-eeeut 

•«curad   ueether-ereef claaad unita. 
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a* I* liai asi MM 
alaat ma will arri*« 

tatuar ti fvUxtU aacawaa tha ajaéa c« 
Clo>*J   tilt««? i» «M NMfMtttf&ftf 

at tha taataaar vltMt vatoaitet I« thalr 
ataaaaraaf eaatalaar» 

fat aaatainar ilaaa, staa)4aralaai a» M0 mi rae aamlealela 
pu welgkta ava coaailei la flfwt I* Mcama eeatatMie 
ava «tei U tka WA tine« a« 10 yaan - la ajaita lar* 
a*e**r - tfceir ila—ile— hai ta ee tate« tota eewatétra*lea. 
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The large pallets or so called "flats'* must be mentioned 
also, which usually are of the sum.' size as the container 1 C, 
2435 x 6055 inni. The height however is only half or even lower. 
They are open loading racks with sides often hinged and to ht 
folded. ThcRO flats are used espcri ally for the shipment of 
long goods and provide a better use of the volume because of 
the relative low gross weight. Ton loading of the containers 
with goods on pallets caused some difficulties. 

The flat pallets standardised in the year 1961  have dimensions 
of §00 x I20G or 1000 x 1200 mm. The ISO container, standardised 
1968 with outside dimensions of 8 ft « 2435 nun lias clear inside 
size» between 2150 and 2300 mm according to the insulation. 
This makes clear that the volume of the container is not only 
used poorly but that also measures have to he taken to iivoid 
Roving and damaging of th<> load. To eliminato this handicap 
it vas proposed to introduce a new pallet with the si Re of 
900 x 1100 mm.  This will fail because of the far advanced 
Storing technique with highly complicated storing facilities 
•nd the now used standard dimension of 600 x 400 mm in the 
packing industry. 

I» has been tried to build containers with different sisea in 
a "second generation". But this idea will fail,too, because of 
th« high costs and necessary changes of laws in individual 
countries. To meet this handicap the German railway officials 
have built an inland-container with outside dimensions of 
2500 ram (according to the German traffic regulations)  and an 
inside clear width of at least 2440 mm. Loads on pallets can 
be stored very well in such a container. 

Notwithstanding all difficulties which result mainly from the 
high cost  of investment the container is a nearly ideal 
solution to homogenize the heterogeneous piece goods. It is the 
basis of an economical transport. 

\ 

3.04.2   Fixing places and fixing equipment 

To handle the containers they are equipped with standardised 
corner plate* (figure 12) wnich allow to use the various fixing 
tools of the handling equipment (see figure 13 and 14). 
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figure U 
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Fixing by hand is shown in figure 13. For container bridges 
hovever so called "spreaders", electro hydraulic fixtures 
(see figure IS) are used with locking pins according to 
figure U. 
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3.M.3        Container handling equipment and aygtems 

Por loading and unloading of seagoing vessels specially designed 
container bridges or cranes ara used (figure 16,17,IS) 

figur« 16 

Vit* A 

HI 

figure  17 
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.ti* 

figure  18 

Figure 18 shows a crane which carries 25 tons in container 
handling and - through changing of  the hoisting-ropa gear - 
one  third of  this weight   in picco  Roods handling .it   triple 
hoi E ting speed. 
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ÏVtn cranes  to be used  as   twins or singles  are filiown in 
figure   19,   used as  twin«   the crane»   ar« controlled from 
one  cram.   All the rotating and luffing movements  are 
synchronised frr both  ciane«. 

figure  19 
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A crâne travelling on deck with a capacity of 510 tons  picks 
up the barges at  the Btern, or drops    them there  respectively 
fro« where    they  travel  on as push units.  The handling capaci y 
ot the lash-ship is: 

operation time 15 min/barge 

handling capacity 4 barges/hr 

average net load/barge *~ 200 tone 

average handling 
capacity 800 tona/hr. 

MOO tons of piece goods handled by means of lash system thus 
require 6,25 hours as compared    with 18 hours for container 
handling and 50 hours for  conventional handling.   It must be taken 
into consideration however,  that the lighters must be loaded 
and unloaded. 

The fundamental  idea of this system is to avoid  the turn- 
round times in the harbour completely and to pick up or unload 
the barges on roadstead. The system saves the ship a lot of 
tine, especially in places with long turn-round  tiroes an it the 
ease in South America. 

liiere are great advantages in countries with barely developed 
harbours as in many parts of Africa and Aeia, Certainly the 
•apply of the goods in time is problematic as well as the 
total performance of the barge traffic loaded and unloaded, 
inside and outside of the harbour the weather conditions on 
the roadstead will also be of importance especially for the 
puah units. 

Although this system was introduced not long ago,  already 
now it can be forecast      that it will become an important factov 
in sea transport. 

I 

3.07 Other carrier syatems 

A great    number of ship yards and shipping companies are busy 
with carrier systems, other than the lash-system. These are 
also barge-carrier systems all of which are still in the design 
phase. Two systems are mentioned here: 

Barge carreer of the Lykes-lines 

At first the whole carrier ship was scheduled to be 
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flooded, similar to a floating dock, to enable the barges 
to float in. For this system however, a depth of the sea 
of some 3o meters was necessary which is scarceley found 
near the coast. Presently Lykes examines the "sea-bee pro- 
ject" which is planned to carry barges with a net load of 
85o tons. The barges are to be hoisted by a synchronized 
lift-platfoiw to the stem and then hauled into the loading 
deck or vice versa* 

Bloom t Voss, "Travelllng-Pprt System" 

Ihls barge carrier provides a flooded chamber in the middle 
of the ship into which the barges are manoeuvred* They are 
picked up from there by a deck travelling crane (similar to 
the Lash system) and carried to the loading deck* 

J«®8 Trends in storing techniques 

Two reasons for the enormous development of storing techniques 
arc decisive i 

- The hlfb costs companies have to face and the 
great reserves of rationalisation in each store* 

- By the use of pallets or containers basic technical 
prerequisites were existing. The loading units vere 
nearly identical. 

Within the scope of this report only some essential points 
of storing techniques can be mentioned* 

I 

3*06*1        tig?es of storlng 

- Flat stores need relatively large areas.  The store may 
also have stacks, partially as continuous 
•tacks» To be used if dimensions,  type and 
weight of the storing goods differ. Handl- 
ing Is done mostly by fork-lift trucks. 

- High level stores are between 7 to S (and up to 3o m) 
of height, with stacks and stacking lifts 
The store may be designed partly m transit 
store. 

Figures 3o and 31 show modern stores. 

Ü 
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- Transit stores all of  the goods move continuously or dls- 
continuously.  The stacks arc most efficient- 
ly used. Automatically the rule! "First In - 
first out" Is guaranteed.  It is used for 
food stuffs, etc. 

An Important operation In storing is the "consignment" 
(picking of orders), That means the arranging of goods 
of various kinds in compliance with an order.  In this 
manual work mostly cannot he avoided. There are 2 main 
kinds of arrangingt 

- the consignor is automatically taken to the different 
storing places where the goods are taken and the order 
arranged accordingly. 

- The storing units are sent in a whole to the consign- 
ment area,  there the orders are arranged. 

J 

i 

3*08.2       Store handling equipment 

Host Important is the fork-lift truck (figure 32) for the 
store goods handling. 
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Even higher stacks are served by fork-Hft trucks, mostly 
of special design. In the right side of figure 33 a slew- 
ing fork-lift truck is shown. With the use of high stacks 
Various types of stacking lifts were developed. Figure 34 
•hows a special equipment for arranging of stored goods. 
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figure 33 
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figure 34 

Other stacking lifts are shown In figures 35, 36, 37, In 
figure 35 a punch card-controlled stacking lift as part 
•f the total systen in figures 36 and 37 bar-steel-high- 
level stores with lifts are shown* 

To decide upon the question whether a stacking lift or 
a fork-lift truck will be more feasible, the following 
criterion has to be checked: 

t » number of store handling equipment 

I • u x p u • store handling per time unit 

• • period required by store handling 
equipment for one storing or pick- 
ing cycle* 

If (s) is much smaller than I, a stacking unit is too 
expensive, a fork-lift truck should be chosen* 
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figure 37 

3.CW.J       Btackj 

sas».-        A*".'1' f- 

îèirii^'acr1^- 
figue« 38 

Ihe principal types of construction of the 
•tacks ara shown In figure« 36 to 42. Figure 
39 shows a pallet-circulation stack. The stor- 
ing uniti are put in from the lert side snd 
»oil on a decline way to the distribution 
aide, where break rolls are provided. This 
design la in accordance with the "first i,-  - 
first out" principle and results in a c/n- 
pact storing with high utilization of the 
Storing area* 

Figure 39 shows a usual stallet*«tack 

figure 39 

p^qspij-. 
rigure *e Shows a pallet-«liding-stack on 
track«, these stacks are not fixed, but 
are arranged moveable, 

L. 
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The advantage of the 
moveable stacks la 
shown by the layout of 
utilisation in figure 41. 

Figure 42 shows a pallet- 
high-level -stack and fig- 
ure 43 a high-level-stack 
with stacking lift. 
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c 

Ine number of stack   passages    (R)  results fremi 

31m?. P   — 
x 1 x h • - frontal area of storing unit 

n - number of storing spaces 

1 • length of stack 

h - height of stack 

the relation length/height (~) should be between 3 and 5. 

J.iM       Organisation of storing 

ïlw organisation to which technical details must be adjust- 
ed la of main importance for the storing techniques. For 
each kind of organisation at least 2 nodes of data are 
necessary for identification: 

- data of type (of goods) 

- data of destination (storing place, shipping place) 

Por larger stores punch cards are used as basis for further 
processing, three nain groups are distinguished generally: 

*-. 1Mb file and punch card reader 

(•eurea of faultst cards nay be interchanged by mistake) 

- Tía» file, punch card reader and puncher 

- Conputer, punch card reader and puncher ("on-line" operation) 

3.09 Automation of material flow 

To reduce interdepartmental coats as means of rationaliza- 
tion,  the manufacturing,    the interdépartemental transport 
and the storing have to b« thoroughly investigated end con- 
sidered as one unit. Hence a continuous flow of material 
develops. TheGe measures on one side mostly require high 
Investment costs, but on the other side they are the only 
chance for many manufacturers to produce (and sell) economic- 
ally. Only low manufacturing costs enables a company to 
compete. If a flow of material already exists, the automa- 
tion is possible as a further improvement. The automation 
allows to reduce the high personnel costs, at the «ame time 
often increasing the quality of the products. The figures 
44 to 49 show some examples of material flow and automation. 

% 
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Figura 44 shewa « filling facility with atoraga sonea, 
figura 45 eh« ays ten of material flow for goods packed 
in cardboardn. 

•MS) 

"Hi—' 
!      R 

-t -0,1^3,   . Sli-i^-x, 

i   i 

ITrr a alo, u In    ° ola e \r\ Í 

1«M» «4-   —- 

ÏÏ 

LÛ. Jii- iiRtJui-t--2ií¿¿—i—i-Zi 

tute e 

T^P* ri f n<r Tí't Tfü 
iiiÉiil 

•ht 
i 

1O00 

figura 45 



I 
I 
I 
I 
I 

i 
8   i 
¡s I""" 
a 

- 40 

Figur« 46 show« the Material flow for the préfabrication 
ef ahi» construction,  the manufacturing of panela of a 
•soar« dock yard« 
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figure 46 

Figure 47 ahova the §yetm ef material flow of one »art of 
• lire «umufachirlng plant, the material flow Is achieved 
»y • circular handling equipment. 
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Figure 48 shows the design of the handling equipment. 
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Figur« 4f shows the Automated material flow of a foundry 
fl-nt. 
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These few examples reveal that the conventional cranes do 
mit lit Into the material flow of a plant»   Accordingly 
they have been displaced already to a far extent.    For a 
crane manufacturer it is a conclusive necessity to study 
the material flow of production plants to enable him to 
elaborate suitable proposals and quotations. 

The suitable way to adapt oneself to the special circum- 
stances leads first to the appropriate load lifting equip* 
ment« 

, 

I 

4 

3« IO Ifoad lifting equipment 

All manufacturera are engaged ia the improvement of their 
products and the reduction of their costs* 

To achieve these goals new equipment and furnishings are 
examined as soon as they are offered on the market or at 
least when they become known.    The manufacturers of such 
equipment and furnishings therefore always try to offer 
their customers new ideas and proposals to ensure contracts 
and the desired turnover« 

Crane manufacturers usually do not fo'low up this line, 
but prepare a quotation only after receiving a request. 
A further shortcoming of the crane manufacturers is their 
loss that their responsibility ends at the crane's hook". 
Ulis primarily had the result that the conventional built 
crane was less end less suitable to meet the rationalized 
handling requirements.  The first step to overcome this 
problem led to detailed studies of the load lifting equipment, 
Often by constructional measures regarding the crane 
better handling methods  can be found. 

Single-point load-fixing for instance often is vor y dis- 
advantageous,    Figure 5o shows a cable suspension, auto- 
matic lifting tongs and the use of loading frames for 
the handling of long material. This soluti en has led to 
dearly arranged storing and has cue down tlu< manual work 
extensively« This is only one of thß n inner on-, possibilities 
te make a crane more attractive sgftin. 
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figur* So 

the second step leads to fundamental reflections on cranes 
to general. Often the heights of  llfta and the trolley tra- 
vel gearing are by far shorter than provided by a crane. 
Therefore sew ldeaa should be approached to develop more 
staple and cheaper constructions for Instance by the use 
of hydraulic cylinders. Above all the scope of work of the 
handling equipment must be considered In connection with 
the material flow. Most likely very often equipment will 
he developed which has only little relationship with a 
crane| for instance the combination between a crane and 
a »achine tool or an automatic welding machine. The lat- 
ter has been accomplished for the production of panels. 
(see figure 46), 

I 
I 
I 
I 
I 
I 

111 

*•" userai views on bulk material handllna 

to tiie worldwide trade, bulk aite tini has gained more and 
•ere importance. The demand for raw material has increased 
hf growing industrialisation.The local sources of raw mate- 
rial of the industrial countries often are not sufficient 
in quantity, processing not economical because of minor 
quality ©r not existing at all. On the other hand,  today 
it is technically possible to ship large quantities of raw 
material over larga discantes at reasonable prices    and 
hence to supply the required quantities and qua] i ties. 
For developing countries often   the export of raw material 
is the only source of income. 

Many new developments have been achieved in the field of 
hulk material handling. Some main improvements of the 



•StBfeää^ • •r's«í^ws*awif*Bi«w^*''^«sí«^*i^ 

I 
I 
I 
I 
I 

I 
I 
I 

- 44 - 

equipment wer« obtained like horiyontal transport by belt 
conveyors.  Many things however are still not satisfying 
like the taking up of material by grabs, the capacity of 
which it limited,  or means of vertical transport, 

the situation of the mechanically working handling equip- 
ment Is marked by the evolution to high efficiency special 
equipment linked with e actio the r by belt conveyors. Only 
with regard to unloading of ships the aanual operation of 
the equipment could not be avoided« 

Prospects of bulk Material handling are certainly to be 
see« ««der various aspects, one of which seems worth to 
«enti on i 

Ihe main raw material suppliers, the developing countries» 
have serious problems in the near future because of taat 
growing population* An increase of production and export 
will become Imperative not only to guarantee sufficient 
feed but also to guarantee a contenting standard of liv- 
ing. Certainly the trade with raw material will not be 
enough, semi-manufactured goods will hive to follow. 
Il«l lar to the change in the wood trade sector in which 
the delivery of the raw «ate ri al "wood" vat superseded 
by the delivery of cellulose or paper. Hits development 
trend will Increase and change many a production flow of 
the basic Industries. 

*•"       fell ,Urttn» JH"*lff»t 
Nowadays ship loading equipment Is only design«* as belt 
seeveyors wit» a relative high Individual capacity of 
•ach equipment. For breakable good« only special designs 
ara 
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figure 53 

Figue«» 51 - 53 «how ship loaders for seagoing ship« which 
•re ustd mainly for handling of ore. The capacity is mostly 
between 3ooo and 6ooo tona per hour. But alio loaders with 
anal 1er as well as with higher capacities are built« 

Per the leading of inland ships scalier loaders arc sufficient. 
Fer this purpose the capacities are seme 2ooo tona per hour« 
Figure 54 shows an inland shiploader« 
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LIS      ffrip »loading •i^?wtlt 

•till today the unloading of ships is don« by grabs. Al' 
though this discontinuous handling is not satisfactory, 
it is tht only sconomical solution for th« tin» baing. 

figura SS 
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figura H 
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For • real 1er capacities - up to 4oo tons per hour - grab 
cranes are used, working in the "kangaroo system" (figure 55). 
Ihis system provides lor a silo on the water side so that 
the working cycle of the crane consists only of hoisting 
and luffing« The silo usually is linked with the belt convey- 
ing system by means of an outlet facility (vibrating gutter 
or plat« conveyor)» 

Ver higher unloading capacities, up to 2ooo tons of oro por 
hour unloading equipment as short - bridge* un loaders are 
used (figures 56, 57). 

These unloaders are equipped with cable-llne-trolley-carriages 
to keep down the construction weight of the bridge and the 
wheel loads at the waterside. For the bridge in figure 56, 
the grab cables are led over a steering knuckle arm (same 
as for the double guide crane) to keep the grab at the same 
height when the trolley-carriage travels. The »loader ac- 
cording to figure 57 matches this by use of an additional 
auxiliary trolley carriage to be seen in the arrangement of 
she cables In figure St. 
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tottétf MM grab «aloadart coatlaaoa« eeavayera, buck»t- 
vttaal asá back« t-conv«yor-un load«» bava baan projccttd 
aad MM already caaatructed. Also taw aalf-vnloadlng-attips 
«a* daaigftad but « gancrnl tua hn not yat baa« achiavad. 
A« tactmlcal difficulté« *rt eonsiderabia and tb« ciaaci tUt 
«• only acarealy highar tban thoaa of tb« grab unload«». 
figura Si aitava a arajacted bucbet-chala-un loader for 2eee 
ta»a pat boar, of tha "conflov aya tea". 
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Figur« 62 shows a M If-un loading-ship. The f Might space is 
Imi It Ilk« a silo below which two outlet conveyors transport 
th« gooes to a transverse conveyor at the stem. 

'••* Handling equipment for storage varas 

Per bulk material which la stored in «took yards on dusfa, 
like ore and coal, the following equipment la required for 
loading out and reclaimingt 

I. 

t. 

loading out 

convoyo r-duno-b ridge 
reclaiming 

grab bridge (figurée «3 - 65) 

kucket wheel     (figures 67 - 69) 

I«    ccefeUed bucket-wheel   due? equipment     (figure 7o) 

«a grab erano 

t.    loading bridge with overhead grab crane 
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figure 65 

figure M 
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S'11      mi fiwiff 
By IM« of belt conveyer« not only tho prob leas of horlaontal 
handling was eolved nearly perfectly, but at tha sane tine 
the prerequisite« were given te link various equipment and 
system« tritò each other, fhe belt conveyor« offer nunerous 
solution«, this already can be apprehended fren the variety 
of belt installation* aid placing« of the drive (figure 71). 
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figure 71 
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Figure 72 thews the installation of the belt drive, 
figure 73 a frequently wed bait section. 

figure 73 
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*'* Automation of conveying flow 

With the application of belt conveyors continuous material 
flows for the first tine vara worth mentioning. This con- 
tinuous handling has been the best prerequisite for auto- 
mation. 

Larger bulk Material handling facilities today mostly work 
automatically, the basis of which is die organisation that 
realises all the decisiva factors. With the help of confu- 
tara the quantities to be called off will be determined, 
equipment will b« set into operation or stopped. The ma- 
terial will be weighed and weighing documents aa well as 
•hipping papera automatically issued. In a central control 
etatioo the whole handling system is represented symbollc- 
•lly en a large illuminated table. At any time signals In- 
dicate which parta of the plant are In operation. The most 
Important transportation data are alao indicated at the 
control station, so that the controlling personnel en 
correct operations if necessary. 

The erane producer has to take into conaideration that, 
whereas until recently bulk material loading has been 
executed by grab only, now more and more bucket-wheel 
loaders are need in the stock yards. 

Ally for unloading of ships the grab could hold its ground. 
Certainly this way of unloading will not last very much 
longer as the disadvantages of the grab operation mainly 
tmawlt in a bad profitableness of the handling plant. 
teeny the maximum capacity of grab handling equipment is 
tone tens/hour, when handling ore. Average equipment hand- 
lee looo tens/hour. Belt conveyors are designed for much 
higher outputs. A further disadvantage of grab equipment 
!• that it need* an operator even for invariable operation, 
emcJi as removal of a dump. 

Without doubt, the further functions of Hie grab cycle 
after picking up the goods can be automated such as trolley 
ear ti age movements, discharging into the alio and retum- 
tagl by this the operator will be relieved of soma work 
hut nevertheless is etili necessary. 

•mettet~wheel equipment does net show these disadvantages 
and can alao be designed for capacities corresponding 
quite well with belt conveyors. The higher wear of thla 
equipment is more than compensated by the lower purchase 
end energy coata and offers the premise for automation. 

In this field the manufacturer of conservative cranes vili 
have to face declining demand, too, which make» It neees- 
sary to adapt himself to the above mentioned development. 

§ 

\r 

i 



••*- *&mm*mi&mfâffi!i^^&*m? - 

\ 

I 

I 

JMnJhdkMaA» 

ton« 

4.« 

4.« 

4.M 

4.04 

4.05 

4«« 

*.# 

UfortMt futur« ftel* of MtcrUl harttlat 

5 

A: 

Mutet «Misait 

Suad«rdU«tloa 

(¡•Mtmctlon* wast UCMM 

«4 «Ott eaatrol §1 



I 
st - 

4« 

I 
I 
t 
I 
I 
I 

¿4| 

lM generai etevelopnent I« the field of handling techniques 
baj le tel leur tip the taska outlined »y the cost reducing ap~ 
sltcatlon ef material flow systems required by th« industry. 
Ibera will be very apod chances for all types of handling 
eettlpawut which fit In eaaily in such a «atarial flow or 
a«ta tliia flew possible« Cranai of present design »how a 
tscarrent trena except cranes of amali alaos and special 
•reaea* to Yugoslavia the handling technique may develop 
•lightly 41 ffêtent regarding the tie« factor but In prin- 
cipie tèe sane preble** will arise, Especially in the ex- 
pert bwalnaea this general tread has to be eonaldered. 

tsvslopaemt trends reveal aom laportant fie ida «diere further 
rapid progreaa will take place and - fro« the aide of wanufac- 
Uvera of handling squlpnent - has to be followed up very 
tlesely« Other fields require only cone tant redaalgn and 
laprowaaant of the overall and detallad constructions* 
liaoa individua] eowrsee ef development permanently show 
einer variations and adjustments te changing requiresents, 
It will be necessary to provide for a »ore thorough «tarktt 
research and narfcet analysis. A peraument control of produc- 
tion quality and, bea ides, of produced équipaient already 
delivered with regard te perceptible •Vrea*, pointe'' bolli in 
anality audi in design will render an   1 avortant contribution 
la Hie continuous process ef lap revenants. 

rreduction control and inp rarement ef produced goods lead to 
tea flaida ef manda and procedures of manufacture as well as 
ta standardisation     with its different rangea ef applica- 

tala ciaf capaciti*« of engineering skills sad experience 
•weald be utili «ad to reduce th» uae ef constructions 
ander iieenee and develop own designa« 

tal Buccesa ef a nanufacturer depende not only en the high 
quality production of equipment constructed according te 
He «oat advanced design hut to a largo extent eu selling* 
•prices ob twin ab le     and on required production costs re- 
spectively* It will be necessary to apply every possible 
«assure of rationalisation to reduce production costs» 

fecommsndation? can be given «a followst 
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4.OS 

immtmt fut«» fields oi wate»lal handling equipment 

WTALNA should pay particular attention to the fields of 

- pallet transport and pallet storing with special 
refard to the advanced methods of automated systems. 

- centaine ris at ion in piece goods transport with the 
appropriate sedern handling equipment and regarding 
the most recent developments (such as the lash-system). 

- automation in bulk materiel handling with regard to 
bucket-wheel loaders and particularly to automated 
system of belt conveyors. 

METALItA should previde for CM market analysis up to a 
•attain extent» At least ths salesmen and agents of the 
enterprise should permanently study the views and opinions 
•f prospective customers am veil es changes in transport 
systems and report accordingly. Furthermore developments of 
competitors  - have to be observed closely. All data ob- 
tained should be evaluated atatistlcally for the perma- 
nent aceces of the management of HETALNA. 

4,61 
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Generally more simp Is constructions (with regard te manu- 
facturing) should be achieved by means of closer co-opera- 
tien between the design-engineering and the manufacturing 
staff and by making more use of the on-the-spot experience 
of MM latter. Special attention should be paid to the selec- 
tion of appropriate and suitable material according to the 
•liferent retirements. To Increase the efficiency of manu- 
facturing procedures particularly the automatic welding 
eejulpment should be used snore effectively and replenished 
significantly* Besides, possibilities to apply advanced 
matalwefklng technology should be studied and Implemented 
as far as applicable and favourable. 

Further assistance is recommended in Hila regard by making 
available experte for an on-the-job assignment on 

• application and utilisation of automatic welding 

• application of advanced netaivorklng technology. 

•a* 
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4,06 

4.07 

fite leaning of "standardisation" as far 
METALNA la threefold and METALNA attovld 
ränget 

»i 

aa applicable to 
engage la each 

•tandardlsatloit of coast ruction »arta with the view 
to have mere Interchangeable parta (for différent 
construction«) which can be produced nova economical- 
ly In larger quantities and to facilitate the problen 
of apare parta 

etandardlcation of construction unita also with the 
view to have Interchangeable imita sul tab It for dif- 
ferent types of equipment again considering advan- 
tages regarding manufacture and apare parta* In ad- 
dition the designer can always base his construction 
desia« on a certain part of fixed construction units 
with defined apeclflcatlona 

standardisation of equipment, particularly of small 
and nedlum bridge cranes, to have available a fixed 
programma of cranes with only a limited number of 
different lengths of span and lifting capacities. 

!llWi f^fl H<ff 
METALNA manufactures quite a number of items under license. 
Regarding the capabilitlea of Ita engineering staff METALNA 
•mould try to develop mora own design. 

cos | control 

latlonalUatlon necessitates a detailed investigation and 
eemprehenelon of procedures and coa ta» This is achieved 
by means of systems analysis and systems engineering with 
the application of network techniques. The control of man- 
hours needed and the programming of the different produc- 
tion atagea including the arrangements for material sup- 
plies can be facilitated efficiently only by using electro- 
nic data processing* While hardware ia available by computer 
facllltlea in Ljubljana« standard software has to be adjust- 
ed to the particular conditions of HETAIRA and the appropri- 
ate systems installed and implemented. 

farther aaalatance should be mane avallabte by assigning an 

- expert in systems analysis and systems engineering to 
METALNA for the elaboration and implementation of auit- 
ahle aya tarns. 

- 
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. Ita taaaéatioa, «TaUU, «ata* to MM ef MM laaitas 
fAfMlav MMhtaa eaaattaetlaa fltaw, IM» kM aattavly eaa- 
•aatai «ita eh« aallitet et M««* aaaatattaf aUa*i aai lt- 
•tfjttaa aai MVlgatlM lebMti. Toiay I« faaaalavia taata 
It vtttMlly M *yér»«l«*trlc pavat al«* «ItaM* *»«»*• a 
iMexaalto M*aa, araaaa, aaaataafca aai ataat Mrmlle aa»la 

MM Fata Mtaaiatttto aawat »UM an ttaaa ttaat «M 
«ail« MN tkaa » yaata Mje, • atatty «all i»lw* aaaattac- 
tUMl MMhlNl V0fk*M MM Uft «• tft« CMMtfWtt!« lit«. 
àttat aaaylattaa af o» fata alaa*. «M «araatM» wMwy 
«È MMâfWHK MM* «MMR tO th« MW VattalMf Wilt ftt Matlaat 

eh« MMMMy latoMM itivkM én»a, ataiaaaiiaf af 
I, MM Mta»llMMá ta IM«. 

»,   «M«W   MP«    •»•••   ——    —»   WW.—.*, 

Mit» tM> y*atl t« • MMMMf MVtMJ 
M* af «Hah MM« tRMt fMM lMMtrMl «tglMMTt 

i» ••«mittri Mi atto** eoll«t» aiacatai 
I.    l.atl'ltaaitaf MMtrlMM«,  MMMtratlMI «At* IMMMB 

 i« ama foreign ft rat,«cleat If le tnstttatUn« «Ml 
jajtalital aataaftlata, alafcly afclllai woraar«, Unja iaaiaa 
SEtaa, «a-ta-éata MMìMMì ««tfcaaoa eov*rlnt " 

,«M M«»«t M**!* Mit fit    Mrf affatati!« Í» 
••¿•filli «ai ftaal ataiactt, a*ai atgaalaattaa af M**, 
ajpjljaatlmi at awtara  amaafaatattai ataeaaaaa " 

•ut fit   aai aaaatatu. fat testing 
«•aacti, aaai etgealeatlea af MK» 

 j  MMMf«etarlnfl ataeaaaaa tMve tai 
ta attala a aia» teefcftieal lavai ta UM fiali af 

ÉatlplMj, aaaafcctar« aai ereetle» af 
•Unti 

fat 

aaattal aaaiaaeat fat ayérawllc project«, atan«« ani 
Urna aaaittag eeataMMt ata «MM« tie prtaelpal itae» 

In ftttaleVi taaaa af avaéaeti.   fat «aav aaea4«a, fcae fini 
MM IwMi taMaa alaa fat eeestreetle* af etlieae, ataal fteaae 
etatetwee aai tank«, «allât ta ta* lataat éeeaiea it bee 
attaei taaawa aa eattefeetwter af r«frtger«tlae, pUati, eMa'a 
feet aajKlfawat aaa other aajaiaa*a* fat «atallwtlaal aai 
ebaaieal project«.   The attiviti«« ata aot levitai ealjr aa 
•la ieltaety af ltaaa af ef*lea*a* bat alaa aa aaattaatat far 
etegU-r««paa«i*lllty aetata« fat eeaelete prejeet. aai aa 
eeapltet af eoe»laa plaata* 

1% aaa aa aali that taiay Netalaa estay« aa «eeelUet raputa- 
Mat ta alila eeaetry awi aar*«*, »artieuUrly aa «tfeat al 

7 
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win end other «ateríalo handlist aanlpneot M veil M 
«•Mr eentrol equips»«* and nonstock« for hydraulic pro- 
jette«.   to power plant« abroad and 17 power planta and 
omwlgailon eanala and irrigation «chenea in Yugoelavl« 
«Ni outfitted with Metala*'« efuipnont.   In total » the 
fit* has »«lit M far l2o,oee tent of thia kind of aoul«- 

wnly ta tho last tve étangee Notalna baa «wilt «MM than 
l,9eo eranoa fat shipyard« and harbours, atool «Ilia and 
«war planta» wood Industry, building industry, ate. the 
Itaw MM developed and loaroved nunareua apaelal type« of 

(aoo ««ox  3 t   Crane« and other Material« »«idling 
by Natala»). 

\ 

I 
li Ina iaat lo year«, ebewt io power pianta nova boon built 
«r aro in covro« of construction in Yogeelavla.   Only two 
•ft theo« ato not   outfitted with Natal»«'• eoulpaeat.   the 
foot that Notate« has received tho order for delivering 
«MM than tvooo tons of eewtpawnt for tho «jarda» (In« 
go*«) lydrooloetrlc rower Plant boar« witness of tho troot 
«al —nf idonee it ha« gained with tho et lent« • 

In agit« of haon international ccewetltlen, Notalna hm 
awarded aero and nor« contract« abroad, particularly 

of tho high «uellty of it« product« and ita nfinereoa 
referen«««.   The following project« «to equlp- 

«4«h Notalna* a erante, water control eoulpwot and pen- 
ti   Aweoh X and II, Adela and TI« Abbai in Bthlopla; 

t^rle powar piantai   Notatila   Nan, Y—ima hydre- 
• plant, Ntrakud 9m and Vanehet Rill Project« in 

Mut| ghichaki Nalliaa and wnjranwalla Projects In Pakiiteai 
áfclad and kjoyulisher Project« in Turkey t Tamouk Project in 
•»fiat Bpla» Project la Togoi erando« Chute« and Bank«« Pro- 
li*«« ta Guinea} Nahbad Project in Irani W«8hwang and Monda- 
lai inject In Boto»! Nuda hiver Project la Malaysia, Kirirew 
fpitatt in r—hlidia and maserous other project«, aaong which 
«•»old ha nontlonod the Irrigation «yston of Ceylon for vhlch 
Mntalna ha« boon anpplying hundred« of gate« for «avérai yeera. 

fwr ««r powar plant« In Yugoslavia and abroad, Notalna ha« 
bwllt hitherto nor« than loo heavy power plant eranoa, neatly 
aojeawead travelling crane« and gantry orane«,   larga crane« 
«ft on to loo-ton capacity and «or« operate in Chlchoki Mailla« 
«Ml gnjranwall« plant« I« Pakistan, llrakud and P«nchet Mill 
»t«ntt in India, and elecwher«*   Overhead travailing crane« 
for handling power plant eqwipaent weighing nor« than Joe 
twna have boon constructed for nuneroua power planta in Togo-* 
atavia,   ««eng others in the Breda ja Brav« X Ptant construct- 
«g recant ly.   Tneee «re not, of cour «a, the biggest orane« 
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Nil It so far by Wetaina, lfm« years ago, the cortnaay supplied 
to Ik« Gdynia Shipyard (Poland) the then largest crane on the 
Continenti with • capacity of 2 x 25o • 2 * 60 • So • S tons. 
It ean handle ship sections weighing up te Seo tens. 

te addition to power plant cranes Metalna Manufactures all 
types ef hydraulic gates, ranging fro» the sluplcst emergency 
gates to the most Intricate automatic gates with heists, further* 
•ore trashracks and standardised trashrack rakes, steel liners 
and penstocks of largest diameter«. Ihe conpeny has equipped 
with penstocks aa sumy as 79 hydroelectric power plants, the 
longest one, which Is 4 kn long, has seen In« tal lad In the 
litaren hydroelectric power plant In Cambodia. 

It la difficult to statnarlse the results el hiilf-century'a 
activities of the firm and the list would be too long though 
only the neat Important among the thousand* of plants and 
«nits supplied In the two decades after the war would be 
•toted. I5e*> cranes and other materials handling units, 
too,eoo tens ef gates and other hydraulic equipment, 79 pen- 
stocks, III road, railway and combined bridges, 23o large 
factory buildings, sports halls and ot-her steel framed build* 
toga» tan« of ret rige rating plants and thousands of tanks, 
one« equipment for He largo ships, uost of which are bulk 
••triors of more than le,000 tons TOW, have been supplied in 
fno last two decaaos, A largo part of this equipment has been 
Inpnrted In the lent 12 yearn by 17 countries ef Europe, Afri- 
co and) America,   These are Argentina, Austria, Brasil, Bulga- 
ria« norma, Ceylon, Chile, Ethiopia, Bast Germany, West Germany, 
Btoooa, guinea, Inaia, Indonesia, Iran, Israel, Jordan   , Cambo- 
djta, Sona« Liberia, Ha lays la, Mexico, Norway, Pakistan, Pan una, 
••land, •mtanla, Syria, Soviet onion, Sudan, Switzerland, fogo, 
turkey and United Arab Republic. 
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i. 

t.l 

li   snort Description of MFTAU.A Work« 

leosrlption tt Factory Facilities 

lof*«f of «MttfMtwittg facilities t 

- feennrotion **? 
- mièta steel and «Imi«« structural «mk fabrication shop* 
- notch «war and hydraulic otnlsnent fabrication snap 
- »enchine shsp for «outlining parts rehired U eustoamad« 

nrodwct«, with annealing deportment 
- Mexninlng oepartneut for production 1« series of parte foe 

hyireollc gear, poops, etc. 

\ 

l.l 

- anticorrosive protoctloa departnent 

of adept 

aro »rorida* with aople »paco for storing l«*8* quant I- 
tit* of taw notariale to bo fabrica tod. from tha storage too 
ontterlal it gitan ever to too preparation bay. Harking off tha 
notarial it partly effected la a »peclai «rea of tha «orage 
whnre «too flams cutting cao bo porformod. In the nain, narking 
aft, euttUg to elee, «hearing, saving, straightening, and 
•jttminlng of plato edgee to bo welded oro performed in the pw- 
••ratio« bay. Adjacent to that bay it the welding boy vhere at 
It» roar end • pre«» it provided for bonding platee nod various 

M 

1.1 

_„. to the constructional eteel «otic and pressure vessel 
fabrication »bop ia the elonlnun and nlunlnum-alloy tank fabrl- 
ootion boy. At the end of the »hop U the non-destructive tooting 
laboratory for inproceas Inspection. All tooting «nit« can !» 
oarriod to all shop», including the lorge constructional steelwork 
•mo? jnet behind the welding »hop. leciind the large constructional 

'     It »hop hydraulic devices aro providud for testing premurt 
end penstock sections, nearby n large electric annealing 
i« próvido« for structural work ma pressure vessel«. 

Hal total area of «Il factory facilitine is about 13,eoo sq.«, 
and the total «ma eevared by the factory is about So.ooo so..a. 
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UM »alilas «ap IM» MH thaa I(*M •**• «•*•*•* MM* I* *• 
aaalppni with all raaulrai Usui latíaos fa* aUstrlc aovar, 

Majillaf ttftMt* 

MMHUf »• 

^HP^^^WPVP^V V      W    WOWB* 

tyilpMat eoapllaa «Hb tfca saaclflc r«4»lr 

tPft• »•WPa***   a»wWftwp^PM¡*JPlalpM^   Vana«   BwRa> 
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Wr& «• IWBPW^^'WwWHj    ^aw> ••    WPw«at 

«MMAlly I« taa 

Êal   ÊÊÊÈGGÈÊèÊ  ÊÊÈ Ml 

1.1 

to alM af Mtorlala - plat«i - I« aifactoi 
of tao ptapatatiaai tapactMi« of «IM «aidingj 

Mrtfag off of platas la «at raaulrai M easting 
I« flaw «anlag •*** M8AHM aa«trito«. 

I f»luna i 

llpiM MM aai aaaually 
fUM aattiag 

a( aai oa a i i 

ta M «aiaai m M «iffaatai 

af l'Ait 
a* »Ml-autoMtiMllr ay a**aa af 

af fOMt aafca, «»toh II a loot 

MAI Baattaa. af flatM ani 

ata vail Mti 

« a cat! aaailat MablM af NMMt o*fco af • • af foot iva 
aaJÉtlu far aa ta 4a aa alata tkáahaaaai ^^^Mwwaj    oiwo>     ""S'   v^v    ^V^F   ORMO   ajrV^W^^   VWW**<WWV y 

• aa tati Itati at MOOIM af HMI MM, affectiv« vitto 
l.t *, fat af ta Sa M pla*a «t&akwaai 

l»«aa t capacity vartlcal arata, foc up ta leo a plata 

Il apatiti taaat tMM aaelttaM aaa ka oaod far •tr«ia«t«nlaa 
at Mtarltl. 
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4.1 

4.1 

Ml If* 

aajajajB/aa^  ^pa^^twi "**t*^R wwaj^ajajpaajaM a*a^aj*»jp  ajRa> aj¡aaaj  aaaa^B' 

fit«, fit« avwlUala. 

me 
FvfiMjM* B»H| Ai 
16» IMI aai C0| 

tt&mtmmtê «ff 

Ml«« «I LHM, 
AlMCrlt, Mi fM 

fHAHlffi, KM 

, l'A» 
•M wtMittf 

••Mi ti» MlMffi yaarlv uttai if Mating MMfttwtaa ava 
fat «lMtrlc at« «tMlif n one fini. IM tyaii«! attM- 

ite mMara tova te pati • aaaarat« ajaallfiaatioa taat 
• •JtlWfilMjl  MfVfif fit Mtttf fclWllfiipi MM fdtfielMKf tl 

M« M HNM) M ta 4fikfi fifi 

VfCII |NilHMfl|   a^MPt fit WniCll 
fat MMual an waléing at wall M fa* 

«•Milt«  MMUVMMI patta MftfMat «at« (IMA IO tata 
ta fatata*. Lacaja aaattlfiMra faff »aaporting-atructuraa 
alta avalUala. far inataaet, a pott-fcypa aoaltion»» ro- 

il Mai • vattlcal axla latili haisat ani «Ira a * « 
aaatllavar   i« atalaya*» 

fa« batMtli* taatlv« tí aaattank. aaetieaa ta ta It « 
i tai «p ta l.*o© aa ila, »ai a aortabl« Mta«Ue «alt 
tactlag lailvMual paMtook s tatlana et ua ta l,$«o MI Ma- 

'i 

/ 
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Bkaaj   * 0 áF^a^a»  ta^H    V^WH" 

Il MM ttttoi. 
ata artvlioi, Ukawltt, 

f*¥* ffllf WHll 
•alii«* tloatroiat af Yugoslav aai forale* «watt mm «tei for 
aaaaal are «alilaf. UM tloctroitt eaaltyai kart kaaa approve* 
If t**teriaoi Claaalf lcatlon tocletiea. Only attic typt elac- 
ttaâae art «eoa (or welting aretaara rettela and aaatteate. 
9m tatejtgti are autoaatlc «alila*, ««lilac vtrae aai (lumi 
af «all kaawa attera art atetloyei, tat trade chotea itataie 
•a tka eaaltty of ta« atta «atti aai rtfalrtawatt of tat work. 
Hai filiar aattvlala ara etoroi «tek partlevltr ear«. 

áa alaotrle affatali*« tarate« af ltMa Mf capacity la «ta4 
far atreee rollarlas (at Mo°C) tal far *aw*jeUeü*j aaatallat 
pa to fia«e|. fkt fwraaaa kat »toa eetlgaai aai eeaatruetai 
ty alaatri« MM HOltfAILfagoalavla. fkaretterletlee af furnace« 
||r Mr lotit J1.3 aetrlc torn, effective alati 3,Mo a 3,84c x 
tl|lia et. Uta faraaat it fai ky Ua ewa treaafomer of 
»•We.4 m ratta}. H It arevliei vita 14 awotwrlat pointe 
fat awtOMtlc rosorila«. Aeeeracr af otttarlatt • io°C, 

^eie* ^^   *»*• otea^a^aw    anBaa^ar    •atj^Bjaaa>a 

la 
aai tetvy 

aaekleiat tka «ko» It taalppal «tttit 

kttlat Mekiaaa, US a« ila aplaile* 
lattea, tat • Ileo a« ila. 

•taklatry fa« atilaa-iaey ««Másale* atlaly aaailtta of »So «a 
Ha lattea af loejtk «a t« Saat m aai tf pleat«« tjaaMaaa. 

ttaaaVaWAaaìateÉia   «Tatar    liante*    takakataVeaai mÊ^mMmWj Hf  lilR  «avaWtUV 
•JtJP'P'^W'Äa» a    oiwtJP"   •JrtT'   W^eejP«•/    Bw*e«Hj*j 

ma tritata* aal ti amias • 

aaetlalat eeeeUta of Sao aa ilaaattr 
lattea» ttaylat 

\ 
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II. '4m M, Mnm*** f^m^m 
tae laapeetioa departa»«* is directly respoeslbie te tae turni 
Naaaaer. tlM seep« of eh« lespectlon dapattaeat «overs «11 
iaepectioa work In tee snaps as «all as en tee ceastrvetloe 
tétte «Mr« MRAUIft installs tae «qui«wilt I« ha« supplied. 

11*1 MM laapeetioa eeaststs of i U 

lateailea laaecctioe sect lea «Meli tate« ovar asi aeeapts all 
«•fartai ia the sapa liars plant« or ia aar fimi 

la aree««« inspectlea la shape «here tae wer loes fahrtest loa 
•tafea ata checked with refera1 ta the faatlenlat ef ledivi- 
étal «tehlae eleneetst 

fiaal iteassllea saatiea which effects «jeelitattwe, tlaeaeloeal 
Mjetieaal teattaf «f fehclcatod esseahllc«, ositi or 

% 
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lahereteriae carry «ut ali tee* ine, 
«f «gattaie recording quality of heee «etat, filiar attesi, ata. 
àlee ratearen «era ia effected far requircaent« af taa factory. 

•f taa «eterUl« received 
aai af enellfioetloa taats af «elders. Xt alsa keeps tha laspse- 
tlaa record« aa «eaefaetured «aita ani pleatst 

tè fjMtaaars's eta» with data e« pianta aai «err« etiare 

Ü taat reports aai aattlfleat«« or aaaa aai filter Matal, 
•ita aa tastiti fra sontosi!sa with «aldi«*, «aacell«*, ate, 

•i 

il 

*s qaellficctlon certificates (eaetoctetlc cefi«« 
la» Isa«) 

etat «has af ttsptarai pacta aa the plant, with 
tad lectio« af the apata laepceted ay radiography e? altra» 
tetad, «ita all required data en recuit«, weidet«4 te- 
iltest loa, Itaas and ataai «111 kaata. tpoclel c«rtifl««teo 
ata laaasd far hydr«uliecll/ tastai Itaas* 

Li 
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Laboratory aaaiaawat 

a) UM aaehaaical taating laboratory la aaalaaaJ withi 

- la-ton capacity pull-taat anchina of HJUti «hieb la taatad 
•vary yaar for taa raaalrad aaaaariag raagaa 
«aaray ianact-taating amebian far 11 * «ai Sa alca ranga« 
for éaterainiag iapaet atroagth af natariale» vitti «ooling 
tavinaa af ta -4o°C 

I) 

• fnivaraal apparatiti for aaaaariag M». »C aai if aaréaaaa 
«ai othar aaeillary davlcaa for raaaireatatc of ammanimi 
«oatiat laboratory. 

UM aatallagraahieal laboratory ia amippad for niero and macro 
boating ef «aléa and natala. U la fitta« with a UITi-raMFOTH 
matallagraaaical nlcroacafa with all aaaipaaat for preparing 
tMt aieeaa for manual «al aloctrical aaliahiag. 

.til  ..lit 

a) In« abeaieal laboratory offoeta analyaaa af natal» «ni taata 
palate far aatlcarrotiva protection. 

41 fin nia daatruct fera taatiag laboratory la «raridad withi 

• S I-ray mita» aamlyt 

Saa m X-tay »ait af BAL1BAD naba 
lee fV I-ray mit af làLTIAtl naba 
Im W 1-ray «ait of Ut Vil • 

• a—mal radla-attiva leeteee «aita at* 
• 4 altraaoaic flaw iatactava af 

Ima af aacb ia tramiatariaai) 
• I ettraamie flaw detector el 
• ameaeme aata for taatiag by aaaatratiaa ara available. 

fbay ara miai y atei far abockiag mile m high-ri loyed 
•aj ataialaaa ataala ani boat traatabla «teete. 

eoeltlea« la tba iaepectien dipartami ara eaeeelai by 
tarmi«UM aai hlghty-akilled laapetteft. 

faaänatioa Control aai Nnealan ttaurmal 

Proaaafloa control aai plaanlag ara rafa irai fat aorraet aai aon- 
tiaawa flew af work. Iharafara ail design« aai abo» drawiaee 
aa throegh tba production eoatrel aai planning dtpenaent 1« 
mieh caperti for «aiding» machining, baat traataaat aad otbar 
aagieeeriag branches work. Qu mele of tba drawing and otbar 
3airad data, thia dapartamat prepare« tba fabrication of tba 

ta at alante. It detereAaea tba correct «hipa of mid grooves 
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to Wtotlm U MM mldlat t««M*«Mt MM 
•Ha!. MM fwMttoB of th« v»Uto joi« 
"it   * to motto— vlth tlM 
•# Mtotottl« «f MM work ft« MM p» 
to MM Nfjtrai tnti mi f toil mmmümi 
totoM MM piato to »to tot« twvle«. ftts 

«IMi MM tottoi tfltoM, 

• mm to 
•f 

tMtt 

fill« 

•It« 
WBMM to 

to It «Mito to» MM ftrnwrntn mimi, tm 
•MM* Mt«rtof all Usto *f «Mto Mi 

«toft MMt «HMttos f*t«!f«Nato« It tot MMwtow torn 
••pini >y^J>m«totto toeUtlMt IMW'I UOH 
MViui« JMSMVMIMMU uoimt imcvà, MMéì vtiitt 

MMM MJ MlFrlMB Ml MMK VMJIMMU 
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tai «tMt mtwrltlt IM4UM 

•M tf «wtow MfMltiM for tertaUlaf Ml 
t KNMMI Mi «ilMt «M«M «MtMt MjrtfMtt. 

travtUUf arMH fot tiyifwtwtfte Mí MMMI 

ÊËÊ MlllM «til 
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>t tattwMat •*«•• «f MMUI «Mit», 
^ U MgMM «tM&tlM f«t te** or tltpMrn. 

ftr «ItevaMt 

WMÌMM SMVêM 
ter tftf teettt, vot teeu ma ftettlag étf 

«ut ftati «r teff to* Jig, 

•VMM «4M kMk, MM M 
-M« MfMity «tMtofi e tanti. 

MMMtf fMt  IMlMMl   f*ff Nlly MMMJMJ MIMÌI* 
•f MM, M«l, Mi mn kulk Mt «rials. 
•Mittag Mi  ••MilMg MyltMMt fM MM gf«M «It«« 
tMBtal MM! fM MMAiMt kMitiag te MU, M MlM» 
I» Máterf MMteM MÍ «MMMMS, MM M t» ItMiMll 
IM wrilwri MIMIM M M te IMI Migfctag M M te MM 

M»l|l|l fM MlMitet «f 
MtMJf teM MMM Of MTU** •MMJtJM, 

AggUnW^A 

•«lit MtfUli 
MwMjl   gj W^Pv     MMNNVV) 

tVtaMM fM «Il I «•M^P^PBf   «W     V^gHigPw 

f tati fcrMgM 
MÍ «¿«MM AI 

H« 
MVMl« trlég* 
MMl« rail tMll*7 Mi gtM 
MMtelng tMlltt 
Ml pwllgi trolla? 
Mette? mê «MM ttefM 
iMlvtai Htm m vrMp feu* MM M §fl*§ 

teten MMt WlMlM «fMMl   MMl M I, M M A/te 
MM A/M, • 4S Pf-Jl «HIMf 

ì 

! 
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PMtol «MN tf U*J* **ultW MMtriWti«l «f «p t« tw • 
ap« Mi«pu)ltM «opacity.   I«t««4«4 for ttaaállaf pw- 
f«tol«*tc4 riwiti te bwlUlig attar Ul Uánatry. 

vHHRM^  •••   "*J| ^RHPjpPVpvv plaftta, 

ttBft- fcl«*l* atttttl« typt 
im to m Nt 

typ« 

M IHM # «ypw) ftitai »y 
I« 

«Uhi* 

typ« «luir lift» 

•v «ttftfIt 
It if.   Capacity «p 

•ff aftwttla a* 
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