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tranches are listed at follow«f 
en la «Ma* t*a various 

•I Steel buildings 
b) itool bridgee 
t) fra»« construetion, other haadllag a«jd conveying 
0 itool hydraulic structurée (sluice gato« and ether faelUtios) 
•I Shin's hatch covers 
f) Sealing systea» 
gl Hitar prt saura liaaa 
h) leeewmya 

II letary tablea feechines) tat gray «ast ira« 
|) Aeeliancss for eheaical industry and steal works 
k) •^uiauent far agricultural nient protection 

"reduction «f M tarisi handling eauipneat is about la t of 
the total turnavor which eatounts to approximately US $ 13 
«illion. According to the teaks assigned by UMIDO investiga- 
tions and avaluar ions as shewn in this report are liai tod 
«a naterial handling equipment and ropeways. 

**" fmêKtlw of »atari»! handling assise»«* 

Tal e branch of production inalados beside« «atarial handling 
aajnipaant such as aranas also up to s certain extant eaevayora. 
Hb fragten eoneiets of the following typest 

II Overhead travelling cranes 
I| Loading bridges 
II Having (rotary) eranae (harbour, yard, wharf, 

and ship yard aranas) 
41 fartai eranae 
S) fhiphoard cranes 
•I Habile and truck cranes 
f ) Stacker cranes 
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•) Cranei for steel hydraulic structuras (sluice gates) 

9) Rotary tower cranes for building construction 

lo) Truck mounted cranes 

11 ) Ropeways 

tow of the crane types have been built for years, others were 
included In the program only recently in order to meet the re- 
quirements of the market« Annex 3 shows a list of cranes and 
other equipment built up to now by MHTALNA. 

1.03 Analyste of the production of material handling equipment 

flie program covers a wide range of crane constructions»  the 
general significance of which will be shown. 

2.03.01        Overhead travelling cranes, by far the most numerous type of 
all crane constructions. Only until a short time ago,  there 
was no other equipment as efficient for material handling in 
halls and storage yards. But nowadays - due  to advanced methods 
of mechanization and automatization of internal transport, there 
is a large number of more feasible equipment  (such as fork -lift 
trucks) , in most cases with much lower Investment costs. 

Only as a low priced standard crane the overhead travelling 
crane in futile will be competitive to some extent.  These 
types cover lifting capacities up to 2o tons  accordirg to 
the electric hoists and spans up to 25 m so that they still 
can be manufactured out of joists» 

Overhead travelling cranes with  large lifting; capacities and 
spans as well as special cranes such as steel work cranes 
must be considered as special designs requiring higher prices. 

to ensure profitableness, one has always to hear in mind these 
two different categories of overhead travelling cranes. 

2.03*02        Loading, bridges as bridge constructions with trolley carriage 
or slewing crane for grab and piece good handling nowadays 
are demanded rarely only* 

All-purpose  loaders  like  the loading bridge; likewise suitable 
for un looking of ships,  storage yard servie«»,  and re la ¿id in g 
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12.03.05        Shipboard cranes  the market of which is very differentiated, 

tb'e determining factors  are decisions of the shipping copipanies 
on routes  and harbours  to be called at by  the ship. Vue  decision 
on the installation of shipboard cranes depends  on the existence 

I of suitable equipment in  these harbours.  The shipping companies 
will always  try to save the investment cost' for shipboard cran?s. 

have been replaced by special-purpose-loadars »lth only «me 
function. Ihie increases the efficiency and breakdowns will 
not affect the whole plant« 

2,03.03       Slewing cranes travelling on rails for storage yards, harbours, 
«od wharfs are of different demand but generally a recurrent 
trend may be noted. In storage yards, more and more fork-lift 
trucks and portal cranes in light tubular construction are used. 
In harbours,  there is generally a surplus capacity of conventional 
piece good cranes as more and more heavy col lis are used and 
«specially the container handling has prevailed in a remarkably 
short tine. 

Heavy wharf crane» with more than 2o tons lifting capacity ate 
expected to gain importance but their number will  continue to 
be small.    The »an« applies to shipyard cranes. 

2*03.04        Portal cranes of light tubular construction Hhow a favourable 
"development.    This has already led to quite a compétition 
which however has  reduced prices considerably.    Only economical 
constructions and manufacturing methods cui achieve satisfactory 
selling results. 

Initially designed for wood depots,  these crane»  are always 
considered as a main alternative for storage yard projects 
and are more and more used. Some set-backs however have oc- 
curred because not enough attention was paid to a very careful 
welding of seams at the main supporting tubes. With leaking 
Joints condensation water may collect  in the hollow spaces 
of the tubes and may deform them in case cf frost, endanger- 
ing the whole constructioni 

Calculating the. prices the crane manufacturer has t    falca into 
consideration that his guai an tee may turr. out very expensive. 
In cases of damage, maten.?! and mechanics must be transported 
by aeroplano to other continents. 

2.03.06 Mobile ina truck _ crane» first of all require a good servi ce 
and weil*aaaorted *ííare part stock. The service requires an 
adequate number of mechanics with mobile repair shops stationed 
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in different parts of the country to be at hand aa soon as 
possible if necessary« Damages of »ob i le cranes can turn 
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 circuir 
•tances into account* A4 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 are in great demand, 
•specially small cranes with a lifting capacity of 6 to 8 
tons and a velocity of about 7o km/h» The telescopic Jibs 
avoid 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  soueht after is 
limited around 6o 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 higher 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* 

2.03*07       Stacker cranes have to be considered as s unit together with 
the appertaining storing facilities. To make the stock keep- 
ing more efficient essential storing techniques heve been 
developed. These techniques result from the requirements of 
organisation. 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. 

2.03.08 Cranes for steel hydraulic structures, are not subject to the 
highly" 'competitive situation which applies  to the other crane 
cons truc rions.    Safety is the main aspect of their construc- 
tion. They are a logical supplement to the production program 
of a hydraulic engineering manufacturer. 

2.03.09 Rotary tcwer cranes  for building construction have gained 8 
firm position in building construction. Actually big civil 
imgl«3Grinr¿ construction projects cannot be carried out ef- 
ficiently u-tbout. bi>U<Ung cranes. The market chances are good. 
Again, howvver, prices  are rather low too. With the incóate 
oí multi-story buildings, the drmand of climbing cranes has 
risen and should be considered ir. the program. 
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2*03*10       frock mounted cranes have good chinees of telling* But It 
•Hat be taken Into account that the price haa to be low and 
Chat complaints during time of guarantee nay have a great 
influence» 

2.03*11       Ropeway» have gained importance with the increase of tourism, 
fut they require an Individual approach based on the aspects 
of safety* 

2*04             fummarising view on METALHA'B production of «a te ri al handling 
equipment   

The chances of selling of cranes, provided for In METALHA's 
program, have been discussed fro« the technical point of 
view    and with regard to the different market situations in 
the preceding part. The chances range frorr good to fplr. De- 
cisive are the coirne rei al results only. The continuous compa- 
rison between 

turnover - total cost " profit 

of each single product ie necessary and only allows conclusions. 

The prices of cranes mostly cannot be raised according to the 
cost requirements of the manufacturer because of competition. 
Moreover, it is necessary to improve the income of the employees 
The only solution is to reduce cost raising factors, i.e. to 
rationalise mire and mor«. 

Tine of delivery is, besides the prices, of decisive importance 
nowaday«. Often a higher price is accepted with earlier delivery. 
Attempts swst be made to reduce the actual manufacturing periods 
and at the same time,  to speed up the material procurement. While 
in other «ses this mainly depends on the ability of the purchas- 
ing department, for   METALNA   external factors, not susceptible by 
the company .are of importance, too. It cannot purchaae et its 
free discretion the required material, if necessary abroad, but 
has to undertake en often wearisos» administrative procedure. 

A 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 10 - 

f Any 

Present general situation of material handling, 
development tranda, and «valuation. 

3.01 General 

Page 

II 

í 

3.02 Mechanised conventional piece good handling II 

i 
% 3.93 fallata 14 

3.04 Container handling 17 
$ 

3.05 toll-on tüU-ofí    techniques 27 r 
! 

3.06 Lash-system 28 i 

3.07 Other carrier systems 29 
1 

3.08 fraudi in storing techniques 30 i 

3.09 Autostation of material flow 38 
j 

3.10 Load lifting equipment 42 * 

3.11 Central views on bulk material handling 43 Ï 
1 
1 

3.12 Ship loading equipment 44 1 

3.13 Ship unloading equipment 4? 
J 

3.14 Handling equipment for storage yards 51 

3.13 Salt conveyers 55 i 
3.16 Automation of conveying flow 57 1 



I 
I 
I 
I 
I 

- II - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3. Present general situation of material handling, development 
trend«, and evaluation 

3,01 General 

Immense changes 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 
equipment, as the equipment used up to now is mostly too 
slow and still needs too much human labour. 

The essentials of the problem become tsore clear if the variety 
of transportation and handling   systems is not taken into 
consideration: 

The goods must   be transported with a minimum of cost 
from the manufacturer to the customer. The cost arising 
on 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 
•till exists in comparison with the industrial countries in 
which a shortage of human labour has developed resulting in a 
fast and large increase of wages and sal er lea. With the expanding 
©f the industry the output of goods increased and the old- 
fashioned material handling systems had to fail one day no  they 
were too slow and too expensive. 

Following    the routes and  the stations    of transported goods 
and considering how often  the goods have  to he "handled" one 
can Imaplne by comparing the coot 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 «B a lnok at  the inside of a ship 
will show. There are many labourers working to load or unload 
the ship manually. 

There are various approaches to change the situation. A wide 
variety of fork-lift trucks and conveyers is produced. In the 
following handling techniques will be discus sed, especi ally new 
material handling system*. 

3'02 Hachant sed conventional piece goods handling. 

A few years ago the crape was the only technical device in ths 
conventional pif.ee good» handling. All other operations had to 

I 



m ^ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 12 - 

IM tarried out by buatta   labour. This situation has changad when 
the teal Mechanisation of the sort handling started with the 
ate of the fork-lift truck« «one IS year« ago. If the fork-lift 
truck« can he uied only on attore (figure 2) the leading ineide 
the ahip haa to be dona by hand aa before. 

figura 2 

Furthermore, the harbour pallet«   have to he unloaded again. With 
the development of suitable fork-lift trucks it   was possible 
to use then in the ships. These truck« must be designed extremely 
lew, have pneumatic tirea,  and must be designed for easy 
dismantling in parts to be lifted by the harbour cranes  (Mostly 
3 tons). Additionally they must be built    according to the 
•ore stringent fire and explosives safety regulations. 
The use of fork-lift trucks requires large traffic areas  in one 
level. Hemps ahould not exiat, they would disturb     the handling 
and would ceuse accident«. The new layout of such a harbour is 
shown in figures 3 and 4,  the "Neuattdter Hafen" in Brenen/Fed. 
tap. of Geraany. 

; 
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figure 3 
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YT:Y¡   I 

£ F.   S 
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! !    i 

afilli #à^ 
¡A figure 4 

Although facilities of ehi> kind arc designed correspondingly t.c 
th« «ost advance«! techniques    they arc not contenting frcm 
th« economical  tide oí. view.  Haivlwork such as stowing in  the 
ships Oí*   in thß  gt«.<.-f i.cus'.v. .-.r-   '.-.till used   too often.  T'-..-. 
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following example will «how the efficency of auch equipment: 

Capacity of the crane 3,0 tons 

Average weight of one trip 1.5 tons 

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 Pallets 

The pallet is a support in most cases made of wood, on which 
all 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 
safe transport but also a proper storing. With the pallet 
the "cemtinoue transportation chain" began in which the 
transport unit Is the working,storing and shipping unit at 
the sane time. 
Only one of the big varieties of pallets is described here 
«ore detailed. It is the "Pool  flat-pallet"      800 x  1200 mm 
(see figure 5) 

nmHSiw is B» 

too" . MO-    mo?  ¿tot   »en 

figure 5 
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UM guroacen pallet-paot, ia «hie* railroad coapanias of 
•any countries are nsatisrs^tij stringent quality specifications 
nade it poeelble to exchange tht pallata freely. Tka return- 
freight of the empty »aliata I« oot any «ora necessary. The 
weight of tha pallata ia not taken into account with   raga" 
to tha fraight ratea. The transportar make« available the 
pool-pallet for tha tin«   of transportation. If tha goods 
are eroaaing tha frontier tha railroad company of tha 
receiving country placca tha sana number of pallata it haa 
received at tha dispoaal of the dispatching country. 

Although this arrangement ia very favourable, a cheap oneway 
Îal let would generally ha prefer rad .Bacnuaa the pool pa"«* 

a not    equally suitable for ail geode,  tha dimensions ara 
not alwaya tha hast «ad in ahipmnta out aide of Europa the 
pool regulations ara not «witched. Often asocial regulations 
are agreed upon or one-way pallets ara usad, too. In «any 
cases - for instance ia harbours - tha gooda are reloaded 
frea tha arriving pallet to a harbour pallet and fron tha 
harbour pallet into tb« ship. 

Iba packing industry haa atandardiaad tha basic packing 
diaanaion «00 x 400 am. This diasneion enables usa of tha 
pool-pallet 800 s 1200 aa wall as that of tha often used 
pallet    1000 x 1200 ass. 

Tha   pool-pallet haa a carrying capacity •' ,00° *»• I»1}** 
up it can carry 4000 kp. It is a so callad four-way pallet, 
I.e. it amy ha picked up by a fork-lift truck froa either 
eae af the four sidea. The pallet ia of amia importance in 
the interdepartmental transport (e.g. of a factory) and in tha 
ialaad traffic, (see figures 6, 7, •) 

Far aaa transport a   eui table stowing i a necessary. Therefore 
the aaa only of fork-lift trucks under deck is not possible. 
Ivan if the pallet has not to be unloaded, tha gooda auat 
be stowed away and tied with care by additional people. The«« 
are tha naia reasons why "coatainera" have been developed vhi eh 
aaa receive tha goode - whether oa pallata or not - and represent 
coapletely secured   waather-proof elaaed unita. 
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The large pallets or so called "flats" roust be mentioned 
also, which usually are of the same size as the container 1 C, 
2435 x 6055 mm. The height however is only half or even lower. 
They are open loading racks with sides often hinged and to be 
folded. These flats are used especially for the shipment of 
lony goods and provide a better use of the volume because of 
the relative low gross weight. The loading of the containers 
with goods on pallets caused some difficulties. 

The flat pallets standardised in the year 1961 have dimensions 
of 800 x 1200 or 1000 x 1200 mm. The ISO container, standardise! 
1968 with outside dimensione of 8 ft - 2435 mm has clear ins id« 
sixes between 2150 and 2300 mm according to the insulation. 
This makes clear that the volume of the container is not only 
used pcorly but that also measures have to be taken to avoid 
aoving and damaging of the load. To eliminate this handicap 
it was proposed to introduce a new pallet with the sisse of 
WO x 1100 mm. This will fail because of the far advanced 
storing technique with highly complicated storing facilities 
and the now used standard dimension of 600 x 400 t*ra in the 
packing industry. 

It has been tried to build containers with ''fferent sizes in 
« "second generation". But this idea will ie.ii.tco, betaus«-. of 
the high coßts and necessary changes of lawn in individual 
countries. To meet this handicap the German railway officials 
have built an inland-container with outside dimensions of 
2500 mm (according to the German traffic regulations) and an 
inside clear width of at least 2440 row. Loads on pallets can 
be stored very well in such a container. 

notwithstanding «It difficulties which result mninTy from the 
high cost  of investment the container is a w> tly ideal^ 
solution to homogenise the heterogeneous pi"  yooda. It is the 
basis ûf an economical transport. 

3.04.2   Fixing placca and fixing equipment ¡ 

To handle tha containers they are equipped vith standardized f 
comer pUtea (figure 12) which allow to use the various fixing f 
tools of the handling equipment (see figure 13 and 14). | 
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figura  12 
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») FIXING BY HAND AT THE ROTTO« SPECIAL !«Ä 
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EDi! 
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m tr 8ÍIDE PIECE 

•) AT   IS O-MNíAIMER 

figure  14 

b) FOR SFA-tAWWKiMUER 

fixing by hand ia shown in figure 13. For container bridges 
however io called "spreaders", electro hydraulic    fixtures 
(tee figure 15) are used with locking   pins according to 
figure  14. 

Spreadi» fur Normrontnint' von 30 bis 40 
lino» - SprudM tor il»mlar<il«»d eonlolrwrt (rom 
M' to H' »n tvngtfi - Spader t»our con'aifitf» nor 
malibés d« ÍQ  à 40' d« lon?jour 

'//^L^ i'S 
-** 

¿A S...Í 

if' 
/ 

figure 15 
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3.04.3       Container handling equipment and ays temi 

Vor loading and unloading of seagoing vessels specially designed 
container bridges or cranes are used (figure 16,17,18) 

\t%irdt 

t 
Ö w 

»,J M» 

figura 16 

L'inni: 

figure 17 
ISC m 

figura 18 

Figur« 18 shov* a crana which carries 25 tona in container 
handling and - through changing of the hoisting-rop« gear - 
one third of this weight   In pieo"  goods handling at:   triple, 
hoisting speed. 
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fttin cranes to »e used as twin« or tingles are shown in 
figure 19» used M twins the cranes «re controlled fron 
on« crane. All the rotating and luffing »oveaents are 
»ynch remised for both cranes. 

figure 19 

jL.i...- 
-—i 

figure 20 figure 2! 
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the bridgea crests rope trolley-car rietet (figures 10 «ni 21) 
util M fiaod AMI (figurée lé Mí 23) «w »sed. Figure 22 

the lytteai of ths rope-trolley-carriage of figure 21. 

murami Jfc*<: 

Iignre 22 

figure 22 

IM« Mástil« mitt art Mt   uwnsd M tM trolley carriage 
tot at tM fiued psrt of tht bridgi. Tho trolley-carriage 
therefore is light Mí besides a low wight of tho bridge 
•|ao tho vinel loait are Millar tueh influencing tht construction 
aoat of tht wharf. Unfavourable however - ia ceapsrison with 
fixed trolley carriage* ia tha longer hoittiaf root causing a 
bosmciag of tho load which requires »ore precise bandi itif of 
tho eraM Operator. 
additionally aooMtiMt it la required for M« bridge eon - 
etrwetioni to hoi it tee unconnected 20 ft container tt 

»••itttiag   a differmt hoisting device which CM be placed 
oMily on the trolley carriage, the inland traaaoort la 

earried out either by railroad or by teaitrailert M special 
chetili. To lead and unload tha vehlclea and the railroad cara 
or to serve tha storing yerd portal   hoietiag vehicles are need 

ia figer ti 24» 25» 2b. 
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•M MVMl crwtt to tr«*ttfci» tM coauiMrt (fiprt tf). 

figure 27 
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Ito eoataiaera are nainly thinned by railroad, MM   M rani' 
creino mi crossing the frontiers. UM transport ay mm» 
of eanitrailers it aeraally United to »bort dittane« trans- 
portation and feeder service. The coataincr-ahiea»nt eseentielly 
eherteas tha twraround tines conpared with tha conventional 
pieeo good* handling aa tha following exenple shows» 

handling capacity of ona hridges 13 - SO eontainars/nr 
with M «varata groat weight aar container of IO tona 
tha handling eaaaeity of the bridge ia in average 2*0 toos/hr 
accordingly the loading or unloading of 9000 tona of niece 
genia will take ^88  - II hre per bridge 

of eooveetional niece geoda fenneling thie would tame 
(non 3.02). 

tenidos even two bridgea nay he need «M) with twin-lift 
handling two containers (20 ft) can feo hoisted at one tine. 

3.03 noll-M-roll-of tochnUwee 

The previowely •entioned container handling at seaports ia alto 
Mitad lift-on/lift-off toehniewe. loll-en/roll-off techniques 

have feoen developed fro» the Ion* 
known ferry transport. Containers 
on efennait and variowa other heavy 
transports are noved in and out 
through how or stern hatchet (gates) 

fictile 28 
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A crane travelling on deck with a capacity of  510 toni piek* 
tip the barges at the stern, or drops   then there respectively 
from where    they travel on at posh unita. The handling capacity 
of the lash-ship is: 

operation tie« 15 sjin/bargc 

handling capacity * bargei/hr 

average net load/barge '"-* 200 tons 

average handling 
capacity *~* «00 tona/hr. 

5000 toni of piece goods handled by »cans of lash system thus 
require 6,25 hours as compared   vi eh IS hours  for container 
handling and 50 hours for  conventional handling. It Mist 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 tines in the harbour completely and to pick v\> or uni ord 
the barges on roadstead. The system eaves the ship a let of 
tine« especially in places with long turn-round times as it rhe 
cat« in South America. 

There are great advantages In countries with barely developed 
harbour h as in many parts of Africa and Asie. Certainly the 
supply of the goods in time is problematic as veil as tht> 
total performance of the barga traffic loaded and unloaded, 
inside and outside of the harbour the weather conditions on 
the ioadstead will also be of importance especially for the 
push units. 

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

3.07 Other carrier systems 

A great   number of ship yards and shipping companies are busy 
with catrier systesM, other than the lash-system. These are 
also barge-carrier systems nil of which are still in the design 
phase. Two ayr.terns ace mentioned her«: 

large curtlar of the tyke s-Une s 
«MMM^fci—immm  n unii«!!! •        •  i  m » «*• • mm-mamim 

At fim the whole carrier ship was scheduled to be 
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flooded, slsdlar to a floating dock, to «nable the barges 
to float In. For this ayate» however, a depth of the aea 
of sos* 3© »etera was necessary which ia acarceley found 
near the coaat. Presently tykes examines the "sea-bee pro- 
ject" which ia planned to carry barges with a net load of 
85o tona. Hie bargea are to be hoisted by a synchronised 
lift-platfor» to the stern and then hauled into the .loading 
deck or vice versa» 

«Travelling-Port System*' 

This bsrge carrier provides a flooded chaster In the middle 
of the ahip into which the barges are manoeuvred. They are 
picked vp from there by a deck travelling crane (siasilar to 
the Lash aya tew) and carried to the loading     ck. 

J.08 Trends In storing techniques 

Two reasons for the enowiioue development of storing techniques 
«re decisive t 

- The hi;»!* coats companies have to face and the 
great reserves of rationalisation in each store. 

- ly the «Me of pallets or containers baaic technical 
prerequisites were existing. The loading units were 
nearly identical. 

Within the scope of thia report only eome essential points 
of storing techniques can be Mentioned. 

3.08.1       Tvsea of atorlng 

- Flat stores need relatively large areas. Th« store »ay 
also have stacks, partially as continuous 
stark«.  To be used if dimensionE, type and 
weight of the storing gooda differ. Handl- 
ing is done mostly by fork-lift trucks. 

- High level stores ar* between 7 to 8 (and up to 3o «) 
of height, with stacks and stacking lifts 
The store s»ay be designed partly as transit 
store. 

Figures 3o and 31 show modern stores. 
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figure 30 

•utomalt.'.'ti(<n   Hnrhirt.! irs 
C»»r»ll   *rritng«i.wnl   si   »ill»- 
RMt'e high-In«»! »'ore -• 

automati qui:. 

figur« 31 
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MspMition of in íTMJ «itgoinq f¡o»dí 
6fidir<} place of th# high-li wl s tort 
Ri§h luvt! itftre 
Sorting iteri 
îicrt *or inflancabli good* 
Refrigerating stori 
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6r»b «tere 

10) Small pack ino *rp$ 
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- Trentit stores all of the good» «ove continuously or dis- 
continuously. the stack» «re aost officient« 
ly used. Automatically the rule i "Pirat in • 
first out" is guaranteed. It is osad for 
food atuffs, etc. 

An important opération in atoring is the "consignment" 
(picking of orders). That aaans the arranging of goods 
of various kinds in compliance with an order« In this 
aunual vork ttostly cannot he avoided. There are 2 Main 
kinds of arranging) 

- 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- 
•ant area, there the ordere are arranged. 

3.06.2        Store handling équipaient 

Moat important is the fork-lift truck (figure 32) for the 
atore goods handling. 

figure 32 

Ht» 
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•vea higher •kadct an served fejr fork-lift trucks, »oétly 
of special design. In the right tide of figure 33 a siev- 
ing fork-lift truck if shown. With the use of high stacks 
various types of stacking lifts wire developed. Figure 34 
•bows a ••acial équipaient for arranging of stored goods. 

\Zszr 

SPACES m SWER km tomm 
FOR USE Of HEV0.YIH6 FW.-LlKT-TKias 

p ¡if£4 !  Iwi 

rame 
swera C0WI00R 

WUBLE 
STACKER 

figure 33 

MDDU RAH 
SIDE RATI 
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figure 34 

Other • tacking lift! are shovn in figure« 35, 36, 37. In 
figure 35 • punch card-controlled • ticking lift aa part 
of ttM total syste» in figures 36 and 37 bar-e te el-high- 
level storca with lifts are attorn« 

Te decide upon the question whether a stacking lift or 
e fork-lift truck will be «ore feaeiblc, the following 
criterion hee to tie checked! 

• » nunher of store handling equipment 

a • u x p u • ctore handling per tine unit 

p p" period required by store handling 
equipment for one storing or pick- 
ing cycle. 

If (a) is «sudi settlor than I, a stacking unit 1« too 
expensive» a fork-lilt truck should be chosen« 
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2) Distribution carriage 
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i) Control of profile 
7) PaîUt heitting truck 
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figure 35 

Oàiua 4a* rtoppatmaatitf«» Iteriti» In •«!*• 
*W* ba»cW«àitm *«ftw»*»«i«Bi stafciMnrftta. 

lagt« — akaiiJi  c>? two man  atacan.;  »K  ut 
automatically fad »<«*(  crnpoi la s*#i:(-> 
Croquis du lin a» »too**B# a dciioi» mil vu »#,. 
»èca dant un dépé» Giïmma»f|)«l au«sic¡» rt>r.letn. 
«Statarti autoniatiqiwant 

figure  3b 
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A 
RACK STACKING UNIT I! 

ri tu-* rffsi 
Bí :: =s at 
S...-C a" 3: 
^•'2t at at 

RACK STACTIHG UNIT I 

DOUBLE RECEIVING UNIT 

RECEIVING Vf ORDERS 

CaiECTINfiOFtWOtRS 

. SdiMtia »Ina» Stiibstahl-L.iouiS -nil 
H»g*llof<li'ifsiig«n und ein« ln».;:»in«in 
(una luf da* Kommt»ioni*rfn u-.i t.n/t 
trsoo aus Wannon — Schematic i*pr*»cnt- 
•f bar tie*) w»t»hou»t wllh tvn i.-sfc tl.ir 
«nit* «tul en» ero» troven» ni« nit Me 
MM Individual »rd«m from tubs - i'iv*'.» 
Won aehimotin.ua d un riicot d'i-l'-f en t>. 
»Vfa d«ux »pairan» airtiauii el un H.r 
d« tr*»»f«* pjuf !» colU-cIa fl<u I'f'.mn^ 
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figure 37 

3*08*3       ftackt 

Eta»* -ssîiîissihj-.'SSïI 
/vi« 

figure 38 

the principal types of construction of the 
•tacks are shown in figures 38 to k'¿. Figure 
38 shows a pallet-circulation stack. The stor- 
ing units arc put in from the left side and 
roll on a decline way to the distribution 
side» where break rolla are provided. This 
design is in accordance with the "first in - 
first out" principle and results in a com- 
pact storing with high utilisation of the 
•toring area. 

Figure 39 shove a usual pallet-stack 

figuro. 39 

TOr rir-T 
-?      J1       «   ?   b   \   ' ii     < 

Figure 4o shm-a a pallet-slldirg-stark on 
tracks* Then'  »tacks aro not fixed, but 
arc arrangée* ¡¡mveobl*» 

! 
>  ! 
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CASE I 

A STACKING 
UNITS 

CASE I* 

1 STACKING 
WIT(1) 
WITH 
CWNGING 
mm (2) 

CASf II 

mm.t 
STACKS WITH 
STACK IIÍ6 
UNIT (1) 
AND 
CHANGING 
BMD6Ç (2) 

rVT  'if K'l'A 'I"    l'Ir» i,i"\mt¡mijtf» 

§ävt -â2> J :L   « MR SPACE , 

¡     '     ii     i m    L_*»b«*     a       #- -..O      •_       til   mi     i -     A-    ••••-     —   > ill» iM      «•I*-    . 

Hi« advantage of the 
Moveable atacke ia 
ahown by the layout of 
utilisation in figure 41, 

Figure 42 ahova a pallet- 
high-lcvel-ateck and fig- 
ure 43 e high-leve1-atack 
with •tacking lift. 

if 

, Í 

figure 41 

1 
f 
r 

figure 45 

œ !  \ 

/ 

í'Ú^Ü'ÍK figure 43 
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UM number of etack   postages   (*) resulti fro«! 

H . •*, *J^ ••• • - f natal area of storing wilt 

it » nunber of storing «paces 

1 - length of stack 

h - height of stack 

The relation length/height (^) should he between 3 and 5. 

3«OS*4       Organisation of storing 

lha organi iati on to which technical details must he adjust- 
ed Is of main Importance for the storing techniques. For 
each kind of organisation et least 2 nodes of data are 
accessary for identification: 

- data of type (of goods) 

- data of destination (storing ,    ce, shipping place) 

For larger stores punch cards are used m hasls for further 
processing. Three main groups are distinguished generally» 

-.Tuh file and punch card reader 

(Source of faults i  cards stay be interchanged by mistake) 

- Tub file, punch card reader and puncher 

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

3.09 aytjoaatlon of «ateríal flow 

To reduce interdepartamental costs as means of rationalisa- 
tion, the manufacturing,    the interdépartemental transport 
and the storing have to he thoroughly investigated and con- 
sidered as one unit. Hence a continuous flow of material 
develops. These me asuren on one side mostly require high 
Investment costs, hut on the of her side they are the only 
chance for »any manufacturers to produce (and sell) economic- 
ally. Only low manufacturing costs enables a company to 
compete. If a How of material already exists,  the automa- 
tion is possible as  a further improvement.  The automation 
al luv* to reduce the high personnel costs,  at the neme 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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««o pteina M ««dM 
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figure 44 

failli 

Figure 44 shows • filling facility with ctorag« semes, 
figure 45 tilt system of material flow for goods packed 
in cardboards. 
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figure 45 
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Figur« 46 »how« the Material flow for the prefabricado« 
of »his const ruction, the manufacturing of panala of a 
aodern dock yard« 

f     SH SHFn sua 
ms 

lì 

r 
i \ 

MMEHC CfW. 

JOISf SfOMGE "" 

r • m i 

fei 

1 ,±- 

- .ffli»: r- 

-      -I'S 

: •>••> 

1   ! ! •'        II     ;; 
t   f ! ~ if,," - 

^i: 
I -*t_- 

î ::..:-^i;-f^-:-:.ir^y^.'"-^ 
i 

TMVEUWfif 
CWIK 

1 
. ..- ; «i- i :      : ••»--• •   •;• 

"I "~L„*~Ì ^V^-" * "'^w*~Ì -' "*""  f *?* COUPLE» 
*„ IT II ? -'-• —>-^HlXJJ.r-j   PAWLS 

I   r«-"t-> 1»   ! • '    llilj' - • -   - Il 

!7i.\>a 
-fcii- 
JÍ. .Am.    i.:!sJ<w "" i'íwí«".. . ,L -JA1»   ..ii ...y*? , ... ^^ 

fc SUftml 13300 - ••»-SUSmil-IJOOO •*- SW*n* WO» -•* SBlm-iN- TMC» * SütwiV  2450O--  
t  — -   ......      .      .jajá     _..—.      -    -- _    - -—  .   

S*n«ft Mt«nc«m«nt •< p«wt Nn« -    .: ©lipctltton §«n«r«M a« ta N«M à pMiMtiM 

figure 46 

Figure 47 shows the system of material flow of one part of 
a tire manufacturing plant.  The material flow is achieved 
by e circular handling equipment. 

1) Ttrt feedif»e w h» ««parti* pe* 
«tr •ai*4-fre«.e*i*airar circuita 

t) A«ten»tic ûrmnr 
5) Rtfwf actor jng mi eciir»! by 

tartawiel 
l»5) Antewtie central ef fjualltr 

») Control of quality of radial 
itid eccelsi tiras 

?•»?••) »ttMf.tj ef »hit» sitte tiras 
10»11) Surface treatwmt 

1?1 Assembly of sptkej 
1?) Tiri*! =::rlin<¡ 

*->-—tEJ-Cr-ia-ín—i    ! V „ / 

[- &S-C3-HÎM r  --*-  
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Hâteria1  i1''. p?2" and routing arriagaiant ef 
Pw«r 9i,f Wfr-Cofrayor 

fi; :irt.  47 
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fttu«« 41 

Flfur« 49 ihov» the «vto-»ted -ttarlât flow of • foundry 
plant» 

figura 49 C\ 
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These few exasplea reveal that the conventional crane* do 
not fit into tha material flow of a plant.   Accordingly 
they nava been displaced already to a far extent.   For a 
eran« Manufacturar it la a conclusiva necessity to study 
tha Material flow of production plant« to «nable hi« to 
elaborate suitable proposals and quotations* 

The suitable way to adapt oneself to the special ell 
stances leads first to tha appropriata load lifting aquip- 
pant« 

3« 10 Load lifting equipment 

All Manufacturers ara engatad in the improvement of their 
products and tha reduction of their coats. 

To achieve these goals new equipment and furnishings «re 
examined as soon «a they are offered on tha market or at 
least when they become known.    The Manufacturers of such 
equipment and furniahinga therefore always try to effar 
their customers new ideas and proposala to ensure contracts 
and tha desired turnover. 

Crane manufacturera usually do not follow up this Una, 
but prepare a quotation only after receiving * request* 
A further shortcoming of the crane Manufacturers is their 
Idea that their responsability ends at the crane's hook". 
»his primarily had the  result that the conventional built 
crane was lea« and lass auitabic to meet the rationalized 
handling requirements.  The first step to over con« this 
prob lea led to detailed studies of the load lifting équipant. 
Often by constructional me M urei regarding the crane 
better handling Methods can be found. 

Single-point load-fixing for instance often is very dis- 
advantageous.   Figure So shows a cable suspension,  auto- 
natlc lifting tonga and tha use of loading frames for 
the handling of long material. This solution has led to 
clearly arranged storing and has cut down the manual work 
extensively. This is only one of the numerous possibilities 
to Make a crane «ore attractive again. 
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Principlt tf tt» «Is- 
MHC lifting tono* 
1er tendiing ef lm 
Mitriti in stack 
frases. TN« fr»*« 
srt »ifkttj go tuto- 
Mtieaìly. A fixing) 
by htnd it tat re* 
e»irt4. 

figure 5« 

UM second step lead« to fundamental rtflection« on cranes 
in general. Often the heights of lifts end the trolley tra- 
vel gearing are by fer shorter than provided by a crane, 
therefor« new ideas should be approached to develop more 
simple mû cheaper construction* for Instance by the use 
of hydraulic cylinders. Move all the scope of work of the 
handling équipaient mist be considered in connection with 
the Material  flow* Kost likely very often equipment vili 
be developed which has only little relationship with a 
crane, for in«tance the combination between a cratia and 
• «achina tool or an automatic welding »achine. The let- 
ter haa been accomplished for the production of panels, 
(tee figure 46). 

Central view« on bulb Material handling 

I» the worldwide trade, bulk material has gained «ore and 
lore itiportencc. the itemend for raw Material has increased 
by growing industrialization.The local sources of raw mate- 
riel of the industrial countries often are not sufficient 
in quantity, proteasing not eccnoaácal because of su nor 
quality or not existing at all. On the other hand,  today 
it is technically possible to ship large quantities of  raw 
Material over large distantes at reasonable prices    and 
banc** to supply the required quantities and qualities. 
tot developing countries often    the export of raw Material 
is the only source of intone. 

hany new developments have been achieved in the field of 
bulk Material handling. Sen» stain iwprovewente of the 
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equipment wen obtained Ilk« horiyontal transport by belt 
conveyors* Many things however are still not satisfying 
like the taking up of material by grabs, the capacity of 
which is lini ted,  or tie ans of vertical transport» 

lbs situation of the mechanically working handling e quip- 
cam t is marked by the evolution to high efficiency special 
equipment linked with e echo the r by belt conveyors. Only 
with regard to unloading of ships the »anual operation of 
the equipment could not be avoided« 

Prospecta of bulk material handling are certainly to be 
•ten under vr.rlous aspects, one of which seams worth to 
•entions 

Ihe main raw material suppliers, the developing countries, 
have serious problems in the near future because of fust 
growing population« An increase of production and export 
will becca* lacerati ve not only to guarantee sufficient 
food but also to guarantee a contenting standard of liv- 
ing* Certainly the trade with raw Material will not be 
enough, semi-manufactured goods will have to follow, 
listi lar to the change in the wood trade sector In which 
the delivery of the raw material "wood" was superseded 
by the delivery of cellulose or paper. Ibis development 
trend will increase and change «any a production flow of 
the basic industries. 

Nowadays ehiploading equipment is only designed as belt 
conveyors with a relative high individual capacity of 
••eh equipment. For breakable goods only special designs 
ejmetejn   nm^Bjsnssjp w 
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figure 51 

figure 32 

- 45 - 

JSíW 
TtNíW 

BOTOS FM c(mm 

^— n:jf.Y CONVEYS fW 

< 

EXTFUnm CARRIAGE 

LM0IN6 Nomi »»Y CÖWEM 

BTBTT   BPIÖ5«r 

TtLùSCOPK COAfiIUfi 
CWNFYGR 

-•»a-.-.J.-l.'.^'.'j."! ü 
•tii#>t}*iir w'lh vimaua few» M.-vnur,» -•      Croquis deroMtM« *» «iwotw d» MIMU »v#e fji;-s- 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 46 . 

ft 

^v^.4.-. 

figura 53 

figura» 51 - 53 «how shiploaders for •••going ships which 
•ra «s«d vainly for handling of oro. fho capacity is Mostly 
batveen 3ooo and oooo tons por hour. Stit also loaders with 
nuiliar «a vail « with higher capacities êtn built. 

For UM loading of inland ships smaller loaders ara sufficient* 
For this purpose the capacities ara sona 2ooo tons per hour. 
Figure 54 shows an inland ship loader. 
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3.13 «ito unloading a«nlp—at 

Still today tko trnloadlng of ahlpa It dorn by grabt. Al- 
thoufh thit «lacontlnuout handling I« not satisfactory, 
tt ia th« only a conosca! tolntleo for tha tin» toing. 

figura 53 

A "i    »   i   «a   ¿- 

figurn 36 
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For iMlUr capacitlea - up to *oo too» per hour - grab 
craMt are w»*d. wording in th* "kangaroo ay» te«" (figure 55). 
Hita ayate« prowidea lor a «ilo on the water aide ao that 
the working cycle of the erane censiate only of hoi »ting 
and luffing. The ailo usually ia linked with the belt convey- 
ing ayate» by e»an» of an outlet facility (vibrating gutter 
or plate conveyor)* 

for higher unloading capaciti»», up to looo tona of ore per 
hour unloading equipment aa abort * bridge- «loader» are 
«e«d (figurée M, 57). 

These «loader* are equipped with cablfc-Une-troUey-cerrlag*« 
to keep down the construction weight of the bridge and the 
wheel loada at the waterside. Por the bridge in figure 56, 
the grab cablea ara led over a steering knuckle ern (»am 
a« for the double guide crane) to keep the grab at the »ame 
height when th* trolley-carriage travela. Wie unloader ac- 
cording to figure 57 matches thla by «a* of an additional. 
auxiliary trolley carriage to be *•** in the arrangeaient of 
th* cablea in figure 58. 

n 
u 

figure 57 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

-*t - 

 -ggaifec^^L 
»IfWSCtllWtt 

»MM CYIMOCR 

figure 58 

lesldes the grab unloaders continuous conveyors, bucket 
wheel and bucket-cenveyor-uttloaders have been projected 
and ione already constructed* Also some aelf-unloading-ihips 
are designed but a general use ha» not yet been achieved. 
UM technical difficulties are considerable and the capacities 
are only scarcely higher than those of the grab unloaders. 
figure 59 shovs a projected bueket-ehain-unloader for 2ooo 
tent per hour, of the "conflow system". 

figure 5§ 
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figuro 61 
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SECTION CO 
figuro. 62 

Figur« 6o »hows « coni true ted buckat-whoal un loader for 
inland ihip». 

Fig»» 61 iUow» a ceeatructod bullt-in-ahip "conflow aquip- 
«antNi a buckat-chatn dredger for lignito with 43o tons pet 
Hour capacity. 
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ripa« 62 shows a eelf-unloading-ihlp« Tht freight »pace 1« 
teilt like a tilo below which tvo outlet conveyor» transport 
the goods to • transverse conveyor st the stem, 

y'iA Ikw4lt»i equlwwat for »cotas« yards 

For hulk notarial which is stored in stock yards <xt énea?*, 
like ore and coal, the following equipment is required for 
lOAding out and reclaiming* 

loading out 

11   cenveyor-dusn-feridge 

ree 1st sing 

grab bridge (figures 63 - 65) 

2. er bückst wheel      (figures 67 - 69) 

3»   eeeMned bucket-wheel   dunp eoulpewnt     (figure ?o) 

4*   dünner grab crane 

5t   loading bridge with overhead grab crane 
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figura 63 
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figure 66 
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tto toalc mill—aat far tto MM of 
la tatt loaiïaa ma ratlalatet at tto sa» tua la aat 

laatloi of 
a tapatltt af 

at tto 
raMt It 
of tajatltlaa« 

A aaaaaratla 
•rUftvoatd 
«tali t total 
parta« aita 

Uffa 

/looo 
of 74a • A < 

of 
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3.15       nit «um*» 

If MM of belt ctmyon aot oaly UM »roMoat of aoriaeittal 
fcjaoliaf *« tolv«4 «oarly porfactly, Wt at tat »aaa tia* 
UM ff« moniti tat von givo» to Ha* vario«« totiloMt ana 
•y» torn with «adi otaor. UM Wit convoyo« of far atatrot» 
toltiti«*», tait alroaay eaa »a appreboadad froa tao vario tv 
of bolt iattallatioat mi »laclas» of tfco Jrlva (figuro 71). 
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rigor* 72 »how tí* Installation of lb« bait driva, 
figura 73 a fraauantly uaaa* bait «actios. 

figura il 

I* y 

figura 73 
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3« li Automation of conwln* flew 

With the application of belt conveyors continuous material 
flow* for the first time were worth mentioning. This con- 
tinuous handling ha* boon tht boat prerequisite for aoto- 

Largar hulk naca rial handling facilities today mostly work 
automatically, the basis of which is the organization that 
réalisas all the decisive factors. With ths help of confu- 
tare the quantltlea to be called off vili be de termi ned » 
equipment will be set into operation or stopped* The ma- 
terial will be weighed and weighing docunents m well es 
shipping papers automatically Issued. In s central control 
Station the whole handling system is  represen ted symbolic- 
ally on a large illuminated table. At any tl«e signals In- 
dicate which parta of the plant are in operation. The roott 
important tranaportation data are aleo indicated at the 
control station, so that the controlling personnel can 
correct operations if necessary* 

The crane producer has to taba into consideration ti»at, 
whereas until recently hulk material loading has been 
executed by grab only, now »ore and store buckef-vheel 
loadera are uaed in the stock yards* 

Only for unloading of ahips the grab  could hold ita ground. 
Oertslnly this way of unloading will not last very ouch 
longer as the disadvantages of the grab operation vainly 
raeult In a bad profitableness of the handling plant. 
Today the maximum capacity of grab handling equipment is 
2ooo tons/hour, when handling ore* Average équipaient h and- 
ina loo© tons/hour. Belt conveyors are designed for much 
higher outputs. A further disadvantage of grab equipment 
is that it needs an operator even for invariable operation, 
such as removal of a dump. 

Without dcubt, the further functions of the grab cycle 
after picking up the goods csn be automated «uch as trolley 
carriage movements, dia charging Into the silo and return- 
1*11 by this the operator will be relieved of aove work 
but nevertheless is still necessary* 

Bucket-wheel equipment does not show these disadvantages 
and can also He dea'gned for capacitiea corresponding 
quite well vltb belt conveyors* The higher wear of this 
equipment is more than compensated by the lover purchase 
and energy costa asid offers the premise for automation* 

In this field the manufaoturer of censervativu crane« will 
have to face declining demand* too* which ¡aakfcs it neces- 
sary to adapt himself tc the above meutlontd development. 
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JSsSSSSsLäLsss. 

4*01 Cmril 

UM general development in the field of handling technique 
h« to follow up the tasks outlined by the cost reducing ap- 
plication of material flow systems required by the industry. 
that* will be very good chance« for all types of handling 
equipment which fit in easily in auch a Material flow or 
«alt« this flow possible. Cranes of präsent design show a 
«•current trend except cranes of small sises and special 
aranas. In Yugoslavia the handling technique say develop 
•lightly different regarding the time factor but in prin- 
cipi« the sane problema will arise. Especially in the ex- 
port business this general trend has to be considered. 

Development trends reveal SOM important fields where further 
rapid progress will take place and - from the aide of manufac- 
turer» of handling equipment - has to be followed up very 
closely« Other fields require ouly constant redesign and 
improvement of the overall and detailed constructions. 
giace individual courses of development permanently show 
•inor variations and adjustments to changing requirements, 
it will be necessary to provide for a store thorough market 
research and market analysis. A permanent control of produc- 
tion quality and, besides, of produced equipment already 
delivered with regard to perceptible "weak pointa" both in 
quality and in design will render an   important contribution 
to the continuous process of improvements. 

Production control and improvement of produced goods lead to 
tao fields of methods and procedures of manufacture as well as 
to standardisation     with its different ranges of applica- 
tion. 

gxistlng capacities of engineering skills and expérience 
mould be utilised to reduce the use of constructions 
under license and develop own designs* 

Uto success of a manufacturer depends not only on the high 
quality production of equipment constructed according to 
the most advanced design but to a large extent on nailing« 
• prices obtainable      and on required production coats re- 
spectively. It will be necessary to apply every possible í 
aetaeurtt of rationalisation to reduce production coats.                       j 

Recommendations can be given aa follows» 

•v 
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hfftrf«!* ***y ft«1** fi wtf^ff1 *t«a?j«i «y*?««!* 
METALMA should pay particular attention to the fields of 

• pallet transport and pallet storing vlth special 
regard to tha advanced methods of automated systems. 

• contslnerlsatloa lo placa goods traniiport with tha 
appropriata modem handling equipa** t and regarding 
the aott recent developments (such as tha lash-system), 

• automation in balk Material handling vith regard to 
bucket-wheel loaders and particularly to automated 
systsa of holt conveyors« 

••°*        HMUt ff»«fr»** 
MCTALMA should provide for own market analysis up to • 
certain extant. At least tha s al asean and agents of tha 
enterprise should permanently study the views and opinions 
of prospective cus toners as well as changes in transport 
systems and report accordingly. Furthermore developments of 
connati tors  - have to ha observed closely. All dsts ob- 
tained should be evaluated statistically for the perma- 
nent access of the management of WSTALNA. 

Generally nor« slop la eons tractions (vith regard to manu- 
facturing) should be achieved by means of cloaar co-op«ra- 
ti on between the design-engineering and the manufacturing 
•faff and by making more use of the on-the-spot experience 
of the latter. Special attention should be paid to the selec- 
tion of appropriate and suitable material according to the 
different requirements. To Increase the efficiency of manu- 
facturing procedures particularly the automatic welding 
equipment should be used store effectively and replenished, 
significantly» Besides, possibilities to apply advanced 
astalworkiag technology should be studied and Implemented 
as far m applicable and favourable. 

Further ess is tanca la recommended In this regard by making 
available experts for an on-the-job assignment on 

• application and utilisation of automatic welding 
equipment 

• application of advanced metalworking technology. 

# 
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4.05 ftfpda^liatlon 

Ik« «taming of "standardisation" 4M far 
WmUtk is threefold and HETALKA should 

•• applicable to 
engage in «odi 

standardisation of construction »atta with the vio« 
to haw« mora Interchangeable parta (fer différant 
constructions) which con bo produced «ore economical- 
ly in larger quantities and to facilitate the prob la« 
of spara parta 

standardisation of construction unita also with the 
view to have interchangeable units suitable for dif- 
férant types of equfpmnnt again considering advan- 
tapas regarding manufacture and sparo parts. In ad- 
dition the designar can always base his construction 
design on a certain part of fixed construction units 
with defined specifications 

standardisation of equipment, particularly of snail 
and naditas bridge cranes, to have available a fixed 
programme of cranes with only a lini tod number of 
different lengths of span and lifting capacities. 

MBTAUU Manufacturas quite a nunfcer of itons ondar license. 
Regarding the capabilities of its engineering staff MBTALHA 
should try to develop «oro own design. 

t and cost control 

nationalisation necessitates a detailed investigation and 
cenprehansion of procedures and coats. This is achieved 
by «tans of systems analysis and systems engineering vith 
the application of network techniques, the control of «an* 
hours needed and the progressing of the different produc- 
tion stages including the arrsngenents for material sup- 
plias can be facilitated efficiently only by using electro* 
nie data processing. While hardware is available by cemputtr 
facilities In Ljubljana, standard software has to bo adjust- 
ed to the particular conditions of KEÎALKA and the appropri- 
ate système installed and implemented. 

further assistance should bo made available by assigning an 

- expert in systems analysis and systems engineering to 
ftnCftlJiA for the elaboration «id implementation of suit- 
able systems. 
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lt Uiêton of METALMA 

•IM« its foundation, METAL*«, which ie Ml of th« leading 
Yugoslav machine construction fines, has been narrowly con- 
nectod with th« Imi Wing of power generating plants and ir- 
rigation and navigation schemes. Today in Yugoslavia ther« 
it virtually no hydroelectric power plant without Mattina'• 
hydraulic gates, aranas, penstock« and other hydraulic equip- 

When the Pala hydroelectric power plant on Drava river waa 
huilt «ora than 90 years ago, a pretty «fall equipped construe* 
tlonal steelwork workshop was loft on th« construction sita. 
After couplet Ion of the Pala plant, th« workshop «aehinery 
and equipment were taken to the new workshop huilt at Marlhor 
where th« conpany fplosna atavhana drulba, predecessor of 
Natala«, was established in 192o. 

The workshop, which had than about 2oo workers, developed 
and expand««] with the year a to a conpany having now 2too 
enployees out of which «ore than four hundred engineers 
and technicians, economists and other college educated 
experts. Long-standing experience, cooperation with renown 
donestlc and foreign firms,scientific institutions and 
individual scientists, highly skilled workers, larga design 
office, up-to-date equipped workshop covering more than 
25,000 sq.n., raodern outfit and apparatus for testing 
«ateríais and final products, good organisation of work, 
application of «edera manufacturing processes have enabled 
the company to attain a high technical level in the field of 
«•alining, Manufacture and erection of equipment for power 
generating plants. 

Water control equipment for hydraulic projects, cranes and 
other load handling equipment are among the principal item« 
in Me teina's ranga of products. For «any decades, the fins 
hss been known alao for construction of bridges, steel frenad 
structures and tanks, whilst in the latest decadea It haa 
gained renown as manufacturer of refrigerating plants, ship*s 
•eck equipment and other «quip-sent for metallurgical and 
chealcal projects. The activities are not United only to 
the delivery of item« of equipment but also as contractor for 
single-responsibility service for complete projects and as 
awpplier of complex plants. 

It can ha said that today Matalna enjoya an excellent réputa- 
tion in chis country and «broad, particularly aa maker of 

•an 
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cranes rad otter murtal« handling equipment M ««11 M 
«•tar control equipment «od penstocks for hydraulic pro- 
ject ••   2o power pianti abroad and 67 power pianta ani 
navigation canals and irrigation achoaMi in Yugoslavia 
art ontfittod with Metelna's equipment.   In total» Us 
firn boa built so far I2o,ooo tons of this kind of equip- 
•sot* 

Only In the last two docadss Matalno has boilt »ore than 
I, Son eranoa for shipyards sod harbours, stool «ills and 
power planta, wood industry, bonding industry, ote* The 
fins ha* developed and improved numerous special types of 
éranos (see annex  3 t   Cranes and other Mataríais Handling 
leelpnent Produced by Metalna)* 

la the laat 2o years, about to poner plants have been built 
or are in coursa of construction in Yugoslavia*   Only two 
of these ere not   outfitted with Metalna's equipment.   The 
fact that Metalna has received the order for delivering 
•ere than 9 ,ooo tons of equlpnent for the DJerdap (Iron 
Gate) hydroelectric Power Plant beere witness of the trust 
and confidence it has gained with the cliente. 

In spite of keen international competition, Metalna has 
been awarded nore and more contracts abroad, particularly 
because of the high quality of its products and its nnmsvous 
and iaportent references.   The following projects ars equip- 
ped with Metalna* s er anca, water control equipment and pen- 
stockst   Awash I and II, Adola and Tie Abbai in Ethiopia, 
hydroelectric power plants!   Matatlle   Dam, Yamuna hydro- 
electric plant, Blrakud Dan and Panchet Kill Projects in 
Indiai Chlchokl Malllan and Gujranwalla Projects in Pakistan; 
Ahi ad and Koyullshar Projects in Turkey; Yaraouk Project in 
Syria; Kplma Project in Togo; Grandee Chutea and Donkea Pro- 
jects in Guinea; Mahbad Project In Iran; Vashwang and Monda- 
ing Project in Buna; Muda River Project in Malaysia, Klrlrom 
Project in Cenbodla end numerous other projects, eaong which 
should be u*ntlotted the irrigation system of Ceylon for which 
Metalna has been supplying hundreds of gates for seveitJ. yean 

For many power plants in Yugoslavia and abroad, Metalna has 
built hitherto nere then loo heavy power plant cranes, mostly 
overhead travelling cranes and gantry cranes.   Larga cranes 
of up to loo-ten capacity and nore opersts in Chlchokl Maillai. 
and Gujranwalla plants in Pakistan, Blrakud and Panchet Hill 
plants in India, and elsewhere.   Overhead travelling cranes 
for handling power plant equipment weighing nore than 3oo 
tons have been constructed for numerous power plants in Yugo- 
slavia,   among others in the Srednja Drava I Plant construct- 
ed recently.   Thtìse are not, of course, the biggest cranes 
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»wilt to fat by Metalli«, loi« yea» «go, the company supplied 
to tha Gdynia Sblpyard (Poland) tha than larga«t crane en tha 
Continent, with a capacity of 2 x 25o • 2 x 60 • 3o • 5 tona* 
It can handle ahlp aactlona weighing up to 5oo tona. 

Xa addition to power plant cranaa Metalna Manufacturaa all 
types of hydraulic gatea, ranging fro» tha ilnplait emergency 
gataa to tha aost intricata automatic gatas with hoisti, further- 
more traehracks and etandardlsed traahrack rakes, a teal linen 
and penstocks of largest di eme tara, lit« company has equipped 
with penatocka as »any aa 79 hydroelectric power planta» tha 
longest one, which la 6 km long, has becu Installed in the 
Kirircet hydroelectric power plant in Canfrodlu. 

It ia difficult to auaeaarlse the reaulta of half-century's 
activities of the firn and the liât would be too long though 
only the noat imp ort ont anong the thouaands of planta and 
units eupplied in the two decades after the war would be 
a ta ted.  l5oo cranes and other materials handling units, 
100• 000 tone of gates and other hydraulic eoulpaent, 79 pen- 
atocka,  151 road, railway and combined bridges, 23o large 
factory buildings, aporta halls and other steel framed build- 
ings, tana of refrigerating plants and thousands of tanks, 
deck équipaient for Ilo large shlpa, aost of which are bulk 
carriera of note than 10,000 tona TW, have been supplied In 
the laat two decades. A large parr of this equipment has been 
lnported in the laat 12 years by 37 countries of Europe, Afri- 
ca and America.    The «e arc Argentina, Austria, Brac.il, Bulga- 
ria, Bunsa, Ceylon, Chile, Ethiopia, East Germany, Hast Germany, 
Greece, Guinea, India, Indonesia, Iran, Israel, Jordan   , Caabo- 
dia, Cuba, Liberia, Malayeia, Mexico, Norway, PakiPtan, Panana, 
Poland, Púnanla, Syria, Soviet Union, Sudan, Svitserland, Togo, 
Turkey and United Arab Republic. 
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It    »hart Description of WttALWA Work« 

I. la»crl»tion of Factory facilities 

1.1 survey •* Maafact«riaf facilities! 

• Preparation bay 
- welded steel and ahauinuu structural «fork fabrication shops 

- latch covar and hydraulic equlpaent fabrication shop 

- Machina shop for machining »ana required io cuatoeruade 
producta, with annealing department 

- Machining department for production la «aria* of parta for 
hydraulic gear, ou*pa, ate. 

- Forging départaient 
- Anticorrosive pro tact Ion departas** 

1.1 Layout of shops 

lha ahopa at« provided with aaple space for storing large quant i - 
tiaa of raw «ateríala to ha fabricatad. fro« the at orage tha 
Material it given ovar to the preparation bay. Marking off the 
Material la partly effected in a •pecial area of the storage 
where alao flaw* cutting can be performed. In the main, narking 
off, cutting to eise, «hearing, saving, straightening, and 
uechinlng of plata edge« to be welded are perforaci in the pre- 
paration bay. Adjacent to that bay la the welding bay where At 
the roar end a proaa la providod for bending platea and various 
rolled ahepea. 

• Adjacent to the construct lona 1 eteel work and presaure vessel 
fabrication shop ia the aluminum and aluainum-alloy tank fabri- 
cation bay. At the end of the «hop ia the non-destructive test lug 
laboratory for inprocaaa inspection. All testing units can be 

• carried to ail ahopa» including the large constructicual steelwork 
Shop just behind the welding shop, behind the large constructional 
steelwork, ahop hydraulic devices are provided for testing piosaure 
• vessels and penstock sections. Nearby a large electric annealing 
furnace ia provided for structural work and preasure vesaels. 

1.3 The total area of all factory facilities la about 25,ooo sq.ts, 
and the total area covered by the factory ia about 5c,ooo eq.t». 
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t. ¡ni«* Mí mmw fWHtl Hi» 

UM voiding bay baa aoro than i,#M M-» «**•*•• •*•*•***• 
Ioauipood with oil roaaivo* UatallatioM tor ti«"*« fcw«fi 

OMPMMOì «it Mí «Mltaf attor tuppl» Mi with MNrial- 
haadllng «VMM« 

t. MMriptlM of MM Huirá«* according to ProductlM 
fMcoa» it—• 

1 UM voiding boy Mlpnt CMUM with tao »pacific rojuirananta 
for tM fabrication of itMl »t wet uro»,   poaJtoeia md proaaura 
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w—U. la thi Ml», it include»s 

».1 PUt« etralghtealng M roll MMM 

S.t Marklag off Mi cutting to alee of tutorial» - plato» - i« «ff«ct«d 
MmÔÏÏy ta tlM «tOTOM Of tM preparation MOUrtMOt Of  tlM Wêldinfc 
taf. In MM €•••• aarking off of piotM U Mt required «a cutting 
it offacted M M «itoMtic fUna cutting Mit MBGálO« according 
to toaplotea. 

i.3 Pioto UM lUchlnlng 

Idgo aachlnlng «f pUt«» Mi iMott to to voléri MO bo «ffcetad 
M follow» I 

- by flane otttttat **** tM MtoMtie «sit «CATO« of I'M* 
LiqUIDI aoka Mí manually or eaol-autOBMticelly by BMBB» of 
other UM« cutting iowieMf 

- M pioto «ig« pioni«* Mochte» of VOtOT Mao, with 12 a long 
table, Mi on * 6 « long plat« edge pU&ing aaehtao of VULCAN 

f#4 Mil Bonding of PlotM «ai «MM» 

f Plato» «ai enapee ar« roil boots 

I - on • roll bonding taachlM of MKtftR man« «MB «ffootlv» 
width, for up to 4© an plat« thlcknoeej 

§- <m roll bending aachlM of EK¿MIE atak«, «f tactivo width 
2.2 a, for up to 3o rat pUte thitkneae; 

- M i»ooo t capacity vertical prase, for up to loo « plot« 
thlclcn*««. 

In apacUl c*»aa these aaetilnaa CM be u»ai for »tr»ightenln*; 
of «Mt«rlal. 
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4.1 

4.1 

S. 
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welding it offooted eaneally, aeetl-eut omet leally Mí 

MOMMI «Ft welding 

•ort than 23o welding atta of tao following 
Ml MM KNtSaft Mí traaaf ooaara of 
ote. MO available* 

geni-aetonetic «ad avtomntie waldlag 

OUAMIK, St.» 

     ore welding mito of UBBf, waff QUHKKÍ, t*A» 
UqOXM, Tranco, ILIV, Auatrla, end go* ahialded oro «tiding 
Mitt 006» MIC) Mí C02 enfolded ore welding uniti ort need. 

Moro nom 19o weldert yearly ttttoi by wtldlng Inatltutaa oro 
employed fer oloctric tre welding In oor fi»* for tpeeitl atruc- 
teret too weldert have te oott t teperete qualification tttt 
to toot t thorough aurvay of their tnewloigt end prof icieney it 
glVtt. 

M toeertte record it hoot «o te dot» 
oro" le looey* 

mmaiHSSSsEm 

oa each «elder atout bla 

fat tfcopt ere provided with poa It lontra, part of «hieb «KO 
power   operated, eaei for »Meal arc welding aa well aa for 
automatic «tiding« Individual parta weighing eoi** the» 2o tona 
tan be rotated. Larga poaltlonera for tupportlng-atrueturen 
are alto aval labi«. Por inatento, t pott-type poaitloner ro- 
tating «round e vertical axle e; tela height and with a 4 at 
long etat 11 ever   la employed* 

fnmm *wl »* fffrtifc ffttMw friW*« m&m iff»*?»«»* 
MtvieM for hydraulic teating of penttoek «actlona up to 12 « 
long and up to 2,?oo en dia, and a portablt hydraulic unit 
fot totting individual paneteek teetlona of up to 3.So© m ait* 
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aad 3,3o© ai leagth ara »rovidnd. UkawiM, 
le are tOOtOd, 

I. 

Veldlag alastrada» of Yuaeelav aal faralá» aeàes art »Mí for 
•MNftl «re veldlag. The electrodaa «aployad bofo MM approved 
•y aathorltai CleealflcetUa loe Ut los. Oaly beale type elae- 
trotee oro need for veldlag pretiera VIIMII and penstocks. 
For ouhMrgad «re eutoaiatic Mldlng, «aldina vires aal fluxes 
of Mil memi ftiktri aro «ployed, tao grada chooM depende 
M Uè quality of the MM aotel «ai reauiroMete of the werk. 
UM filler Mtirlili ara «toree vlth part leu lsr care. 

t. 

t.l 

Aaaaaliaa gMiaanac •MBBBIIITIT BKaiiUHt 

«a electric MMallag f«ratea of 1,26o KV capacity le 
far etrMs relieving (at 64o°C) tai for aormelliiag sanaallng 
CM to 9So*C). The furnace has »tea designed aai constructed 
»y Messrs. Bala n9htJu\,T«*oelavla. Chersctorlstiee of furaecea 
aar »ay load t SI.S Mtrie tone, effective alaet 3,44o x 3f84o s 
li»Ilo MI. The furnace te fed by ite ovo transf ornar of 
o.lo/o.4 KV ratini* It ie provided with 24 Material pelate 
fat latMille recording« Accuracy of MMarlagt • lo°C. 

U. sEEäässLJssa 

The aeehlnc are divided into light, awdlun aai heavy 
wort ie organised accordingly. 

Far heavy aachlning taa ehe» la equipped with! 
heavy boring aachin«t, 115 a« die spiadlef 
heavy lath«*, tao - 12oo aa dia* 
Machinery for aadloe-daty aaehinlag aainly eonalete of 35c an 
die lathee of length up to 3ooo M aad of planing Mcbinae. 

Maehlnery for light Maníala* coealete of 33M M diaatter 
it 15oo to 2OM long, eatoaatic lethea, copying aachinee, 

grinding and planing aechine«. 
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11.1 

. j©- 

Tka inspection departa«* 1« directly responsible to tao Cenerai 
Nonager. Tka »cop« of tka taapeetloa eepartoeat «ovara all 
inspection «orli in tka shop* aa ««11 aa en tka construction 
•UM «here MRAlftft inetalle tka aeuipewnt It ka» supplied. 

and accorti all 

UM lnepectloa déportaient «amalata oft 

- laco»lna iaspectioa section «kick takaa over 
•»tarlai la tka euppUers piatta or lu our fins 

• lo process inspection In akope «here toa various fabrication 
•tatoa ara checked with rogara to tka fu** ionia« of iadlvi- 
d«al «oeliloa el—a«ta| 

- fioal lnepectioo aactloo which offaata qualitativa, éteenetonal 
•oi f «actional toot lot of fabricated aeaeabilee, «atta or 

laaooetloa eopartaoat laboratorlee 

- pkyelcal and aatallotraaliical teatlug Uboratory» 

• aea dsstruetlve toa tin laboratory j 

• aaaatloal laboratory | 

Ito inspection eepartanut laboratori*« carry oat all toatlag 
of aatarUla retarding quality of baaa aetal, filiar notai, ate. 
Alao raaaarch «ark la effected for reaulronenta of tao factory. 
fto depnrtaont keepa cooptóte record of cha «atavíala received 
•al of qualification taata of valours. It also keep» tka Impac- 
tion records on naaufacturod unita ani plantât 

a) with nata on planta and work* ordars 

k) Mot raports and cart if icatas or baa« «ai f litar «etal, 
data oa t as tint la connection with «aiding, annealing, «tc 

a) «aléar*s qualification certificates (pkotoatatlc coalas 
or tranacriptiona) 

d) «teaaaloaad sketches of laapaetad parta on tka plant, vitk 
indicai loo of tho apota inspactad by radiography or altra* 
•ovai, with all «.quired data on results, «oleara* éo- 
sicnation, itcma aad ataal «ill kaata. Special certificata* 
ara iasuad for hydraulically testad It eoa. 

1 
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t) UM •jcchaaieal tetti«* laboratory U equipped «itlit 

- la-ten capacity pull-teat «echino of unui which it tutti 
•vary ytar for tat rehired MUOIU| rangea 

• Cktrpy inpact-teetUg «achine for IS • «ai So akp rangea 
for attorniai«! iahtet etreagtk of attoriale» with eeell«§ 
device« up to -to°C 

- vaivaretl tapara tut for atta«? lag n% MC tai M MHMU 
tad other ancillary devlcea for rofairoaoatt of •teheaicel 
totting laboratory. 

b) Tao aetallegraphical laboratory ia etwipped for aiero and «acre 
totting of weldt and aotala. It it fittoi vita t LEITZ-PAWOTH 
attallogrtehical »ieroecope «rita all eqaipneat for preparing; 
toot piece« for namial aad electrical poli«hing. 

c) Iba e tonti cal laboratory offoett aaalyeet of «atol, 
palata for taticorroalve protectio«. 

ttttt 

4) ffct «oadottmetivo ttatitg laboratory it próvido* «¿tat 

• 1X-rey «alta, naaelyt 

Sao IV X-ray «ait of ULTEMJ aaka 
Ito KV X-ray «nit of ULTIMI ajaba 
loo KV X-ray «alt of IK ill «abo 

• aererai radio-activa lettope «mita Ir112, Ca 

- 4 «ltratoale flaw datactort of rjutrraÜtHKEl «*ke 
(oao of oaeb la trtaaittorltod) 

• 1 «ltratoale flaw detectar of KUR naba 

  tttt for tottis« by paoatratloa ara avallati«. 
Tboy ara «alaly «aod for checking weide oa high-tlloyed 
aad atalnlatt ttaolo a«d boat treatable atóala. 

11.4 fsnior petitioat la tao inapte t Ion departmat art oeetpied by 
«•fiatata« toebaicitno tad klfaly-eklUed inaptetore. 

il. Prodwcrion Coatrol tad PUnnini P»ptrtattat 

Production coatrol and planning aro retslrtd for correct aad 
tlaoaa flow of work, therefore all détient und tkop drewiagt 
§o throvgfc the production control and planning deperttent la 
which «xperts for welding, «ecMaing, beat treataent and other 
engineering branch«! work. On bacia of the drawing tad other 
required data, this departa*«* préparée th* fabrication of tkt 
•ait« or planta. It dotaminoa the eorrect thapo of weld groovo« 
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-Ti- 

ta aalatiaa M tk* **MU| UMIH, UM irate ol 
•Mil, tkt tu—Hl af tlM «alte* Jolat M 
tlaaal tlMMM la «amteact «ttk tlM mttatt of 
at fakrlaatiaa of tkt aatk fra» fka anatrati«« 
te MM raaalna taatt «at flaal aaaratioaal taatt 
•atara tkt atea* 1* aat tot« Hnwh tktt 
4tf*K aaauet «ttk tkt tetti» afflaaa, teaaatttea 

•a filiar 
•tru- 

th* tit« 
te 

It 
HI 

•ttk 

«aa ka (to tkt nbiMMi aacloMt, (or «miti 
•aaafattntai all ktate af aalta tué alaata 

raaairaatata. It kaa tktrafara kaaa ta- 
kjr tka claatlfteMloa iMlattaii HOI»'* UOItTBt OT 

, juwwuwiwn Motti» MOKVA, mua mint. 
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• IS • 

It 
jEbJn&SSflRnMMipaaM 

•tatty trini •€ v«rlotu MMBIIIM for U»ulU*j Mí mrhftttltftg 

frughi* tr«v«UUf etMta fot legati—trie Uà tWrnal 

•et« koUt«. 

JMVISBBSLJUMKL 

•tMlworfct «ai rallini aiti 
Pl£ wwnâtMj 6MMM 

•tra» iron —fit «MM 

H« MSillMg (MM 

IffM 

•4* 

Ml 0&M MSillM CrMM 

Uff. tag 

with 
trMtlttg 

llag Mailtaf 

I fork 
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tortai er «MS, lacladlas, eraaaa af spsslsl doslaa, 
op to highest espaeltlsa for dock« or slipways. 
lotary teas* srsass for slipway«. 

far dry dscks, «st «eck« sad flostiag dry 
floatlag «laving erase« vitk flsed or lsf flag J*»« 

fort faciliti— 

ftetary assy eraMt vitk hook, grab or asgaet 
3-toa sad 3-toa capacity standard ersae«. 
Cesoiate »art eeaipaaat for tally — ratal «ad aaloeding 
af ora«, assi, «ad otbtr balk oat «rial«. 
laaillag «ad conveying appliances for port grsla tllot 
•asolai ersae« for eoatalaor kaadllag la port«, oa «nip«, 
la ratify «tation« «nd vsrsaoases, and« ta MO standard« 
far aaatalaar« vslgkiag up to So tout 
Qsayalde convyor« for unloading of packad goods 
gtaadard rotary sack eras*« of varies« capaciti««. 

Carao latdlaa «ad snloadlaa faciliti«« 

for ors, coal sad otksr kalk aeterial« 
saloadcrs for ocecn-goiag sad river «kips 
Loadar« «ltk or vitkeat trlaaars far all typaa af »kip« 
Coaplete taakar unloading plaat 
Goal loading plaat 

frff»ffm**f 
«ltk f ixsd bridges 
vitk sad vltkoat cantilever 
«ltk kinged jlk 
vitk Movable bridge 
«ltk doubl« tail trollsy mi 
with revolving trolley 
«ltk ropo-pallad trollsy 
«ltk trollsy «ad wagon tipper 
vitk revolving crane aa bridge (aita 
sad aoaveyer e • 

gal^dlnt crass-$ 

•story tonar bul Idia« 
Ut 43 A/55, 6 45 W-JÖ sai I lisa f. 

kask sr grab) 

14 g, LM 25 a/Ss, 

1 
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- ?» - 

«f light tokolof MMttVttlMI «f •• to too s 
wi 19 to SS too «a»«eity.   T«t«Mt< for haaJllog 

fahrlcAt«* «ltMait is tolltfUt —tarili iaotetfy« 

C«klo»«y» for kit projostat   «aoa, by«r««Uetri« 
•VMpMf «tC« 

VvVIWwl 

JESEiSJL 

lot|« kieakl« «kattl« typ« 
for to M lo« 

Larca klcabl« «oottooom typ« 

vltli tv« 

«It» So 

•Ufi« «r 
with ligkt tiMn or ekoirs« 

MU lift« Ci typ««) «»orafe «y iioool 
•oft« «it« «vtpvt roaglng fro« lo to IS 
to ltooo attor« por koor. 

typ« «fcoir lift« 

or «lottrie 
•   Capacity «• 

ropovoy« «• «•otti« «a? «y«t««« 
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