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SUNNARTY

The report on material hamdling equipment of the
Yugoslev Government Enterprise METALNA shows om
the besis of the rangs of production of METALNA
the present genersl situationm of material hamdl-
fag. Development trends have been indicated and
evalusted.

It hos been ewphasized that comservative crane
eonstructions will sell poorly wore and move
the vessens of vhich have been stated,

Neterial flow and accordingly automated systems
ave determining the future situation in industry,
hatbours, amd in trading companies, Mmufacturers
of matsrial handling equipment have to apprehend
this situation and to adjust their programmes ac-
oondingly.

Pinal particular recommsndations hove bosn made
ad further assistamce to METALNA proposed.
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s vequest from ths Government of Yugoslavis the services
of s consulting enginesring company have beon requived to

advise the Governsental Enterprise Nariber, Yugo~
slivia on development trends in mnaterial handling equip~

UNIDO engaged the services of 7, R. Kocks RG, Consulting
rs, Dussseldorf, Pederal Republic of Cermamy. On
tomber 25, 1970 an sppropriate contract was enterved
{ato between URIDO amd F. H. Kocks RG.

%o perforn the required services the comsultant's expert
studied and maalyzed the local situation by mans of 2
visiss to METALNA with a duration of one week sach, Nis
tindings, the mpropriate evalustions and reconmendations
ave swbmitted with this report.

i R 2 < A bt T




.0

3.08

3.04

Precent situstion of WETALMA

Yotal range of preduction
Preduction of materiel handling oquipment

Amalysis of the preduction of meterisl
hondling equipment

Swmerising view en IESALNA's predustion of
ssberisl handling equipment
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L mesest aiaeise of NALM

NESALMA is & govermmental emterprise with s tetal of sems

3,000 enployess. This year METALMA hed ita S¢ yoars smmiversery.
It ia & well known steel cometruction and meterisl hondling
mmmum.mmmm aphy of NETALMA Wesks
gives an impresaion of the sise of the :&. (figuve 1).

mmuuummmnmx(uuqum
ond Anmex 2 (Shert description of METALMA Verks).

figure | asvial view of IBTALIA works




.00 Zetel tews of production
The ronge of NETALNA's production progrem is vide. The various
branches are listed as follews:
a) Stesl buildings
b) Steel bridges
¢) Crame construction, other hendling and conveying equipment
@) Stesl hydraulic structures (sluice gates and ether facilities)
e) Ship's hatch covers
£) Csoling systems
g8) Water pressure lines
®) Bepovays
§) Motary tables (machines) for gray cast irom
§) Appliances for chemical industry and steel works
k) Bguipnent for agricultural plaamt protection

T N g s A, Tl

Preduction of material handling equipment {s shout 3% 2 of
the total turnover which amounts to approximately US § 23
willion. According to the tasks assigned by UNIDO imwestiga-
tiens and evaluations as shown in thia report are limited
to materisl handling equipment and ropeways.
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2.08 tion of erial h ,

This branch of preduction includes besides material handling
oquipnent such as cranes also wp to s certain exteat comveyors,
T™he program consists of the following types:

1) Overhead travelling cranes
2) leading Wwidges

3) Sleving (rotery) cranes (harbour, yaed, vhaef,
and ship yard ersnes)

&) DPortal cranes
$) Shipdoard cranes
6) Modile and trwek cranes

S A P T b gt e e

7) Stacker cranmes

Fur s # P RNt e
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8) Cranes for steel hydraulic structures (sluice gates)

9) Rotary tower cranes for buflding construction

lo) Truck mounted cranes

11) Ropeways

Some of the crane types have been built for years, others were
included in the program only recently {n order to meet the re-

quirements of the marl:et. Annex 3 shows a list of cranes and
other equipment built up to now by METALNA.

Anglysie of the production of material handling equipment

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

Overhead travelling cianes, 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 foik -lift

trucks) , in most cases with much lower investment ccsts.

Only as a low priced standard crane the overliead travelling
crane in futuve will be competitive to some extent. These
types cover lifting capacities up to 20 tons accordirg to
the electric hoists and spans up to 25 m so that they still
can be manufactured out of jolsts,

Overhead travelling cranes with large lifting capacities ond
spans as well as special cranes such 3s steel work cranes
wust be considered as special desipgns requiring higher prices,

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

Loading bridges ac bridge comstructions with trolley carriage
or slewing crane for grab and plece good handling nowadays
are demanded rarely only.

All-pwiposic loaders 14ke the loading bridge. likewise suftable
for wnloading of <hips, storage yard service and reloading
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have been replaced by special-purpose-loaders with only one
function. This increases the efficiency and breakdowns will
not affect the vhole plant.

Blevwing cranes travelling on rails for storage yards, harbours,
and wharfs are of different dcmand but generally a recurrent
trend may be noted, In storage yards, more and more fork~-1ift
trucks and portal cranes in light tubular construction are used.
In harbours, there is genecrally a surplus capacity of conventional
plece good cranes as more and mere heavy collis are used and
especially the container handling has prevailed in a remarkably
short time.

Heavy wharf cranes with more than 20 tons 1ifting capacicy are
expected to gain importance but their number will continve to
be small., The samc applies to shipyard cranes.

%g_r_tal cranes of light tubular construction show a favourabi:
evelopment, This has already led to quite a competition

which however has reduced prices considerably. Only econoinical
eonstructions and manufacturing methods can achieve satisfactory
selling results.

Initially dcsigned for wood depets, these cranes are always
considered as a main alternative for storsge 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 of frost, endanger-
i{ng the whole construction,

%lgboar-l crones the market of which 1s very di fferentiated.

e determining factors are decisions of the shipping companies
on routes and harbours to be called at by the ship. The decision
on the installation of shipboard cranes depends on the existence
of suitable equipment in these harbours, The shippling companies
will always trv to save the investment cosic for shipboard crancs.

Calculating the prices the crane manufacturer has (. tuke into
consideration that his gualrantee may turn out very expensive.
In cases of darmage, material and mechanics must be tranaported
by aeroplane tc other continents.

Mobile sng track crones first of ali require a good service
and well sasorted spare part stock, The service requires ao
adequate nurber of nachanics with mobile repalr shops stationed
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‘the appertaining storing facilities. To make the stock keep+-
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in different parts of the country to be at hand as soon as
possible if necessary. Damages of mobile 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 cramne manufacturer must teke these circum
stances into account. As the costs for a good service are
considerable an all vound mcbile crane program must be of-
fered to obtain the best possible sales figures,

Mobile cranes with telescopic jibs are i{n great demand,
especially small cranes with a 1ifting capacity of 6 to 8
tons and a velocity of about 70 km/h. The telescopic jibs
avoid the time-consuning assewbly of the jib parts, the crane
1s ready for operation and usually can change the length of
Jibs even when loaded.

iR

Although penerally the range of 1lifting capacities sought after is
1imited around 6o tons, an assortment of cranes with much

higher 1ifting capacity often is profitable because it allows ¢
the use of bigger assembly unfts 1educing 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 500
tons,

Stacker cranes have to be considerad as a unit together with

ing more efficient essential storing techniques heve been
developed. These techniques result from the requirements of
organization. In future storing techniques will becone even
more important. As the crane forms part of the whole plant,
the crane manufacturer too, must know the basic requlirements
of storing techniques.

Cranes for steel hvdraulic structures are not subject to the
highly competitive situation whicli applies to the orher crane
construcrions. Safety 1s the maln aspect of thelr construc-
tion. They are a logical supplement to the production program
of a hydiaulic enginecering manufacturer.

Rotaiy tover cranes for building construceion have geined a
fitm vosition in buliding construction. Actually big civil
engineering construction projects cannot be carried out ef~
fictently u'thout buiiding cranes. The market chances are good.
Again, however, prices are rather low too, With the incrcase
of multi-story buildiugs, the drmand of cliwbing cranes has
risen and should be congidered in the program.
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Iruck mounted cranes have good chances of selling. But {t
must be taken into account that the price has to be low and
that complaints during time of guarantee may have a great
fnfluence,

Pwaza have gained importance with the incresse of tourism,
ut they require an individual approach based on the aspects
of safety.

Summarizing view on METALNA's production of material handling
squipment

The chances of selling of cranes, provided for in METALNA's
program, have been discussed from the technical point of

view and with regard to the different market situations in
the preceding part. The chances range fror good to feir. De~

cisive are the commercial results only. The continuous compa-
rison between

turnover = total cost - profit
of sach single product is 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 enp loyees
The only solution is to veduce cost raising factors, i.e, to
rationalize moye and wmore,

Time of delivery is, beeides the prices, of decisive importance
nowadays, Often a higher price is accepted with earlier delivery.
Attempts must be made to veduce the actual manvfacturing periods
and at the same time, to speed up the material procurement, While
in other cases this mainly dcpends on the ability of the purchas~
ing department, for METALNA external factors, not susceptible by
the company ,are of importance, too. It cannot purchause et its

free discretion the required material, if necessary sbroead, but
has to undertake an often wearisome admiuistrative procedure.

s
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Present general situation of material handling, development
trends, and evaluation
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lmmense 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 more clear if the variety
of transportation and handling systems is not taken into
considerationt

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 fev years ago everywhere in the world human labour was very
cheap, technical equipment and furnishings however very
expensive, Today in many parts of the vorld the same situation
still 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 saleries. With the expanding

of the indnstry the output of goods incrcased and the old--
fashioned material handling systems had to fail one day ns they
were too slow and too expensive.

Following the routes and the stations of transported goonds
and considering how often the goods have to he "haudled" one
can imapine by comparing the cost between human labhour and

machinery that the high cost for labour had te be reduced. Even the
appearance of modern piece good crines at the wharf of a harbour

should not mislead oneself ae a look at the inside of a ship
will show. There are many labourers working tc load or uuload
the ship manually,

There arc various approzches to change the situation. A wide
variety of forh-1ift trucks and cunveyers is produced. In the
following hardling techniques will be discussed,especially new
material haudling systems,

Mechanized conventional piece goods handling

A few years ago the crvare was the only techaical device in tha
conventional piuce goods handling. All other operations had to
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be sarried ocut by human labour. This situation has changed when :
the real mechanization of the port handling started with the :
use of the fork-lift trucks some |5 years ago. If the fork-1lift i
trucks can be used only on shore (figure 2) the loading inaside
the ship has to ba done by hand as bdefore.
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figure 2

Furthermore, the harbour pallets have to be unloaded again. With
the development of suitable fork-lift trucks it was possible

to use them in the ships. These trucks must be designed extrcmely
lov, have pneumatic tires, and must be designed for easy
dismantling in parts to be 1ifted by the harbour cranes (nostly
3 tons). Additionally they must be built according to the

more stringent fire and explosivas safety regulations.

The use of fork-lift trucks requires large traffic srcas in one
level. Remps should not exist, they would disturbt the handling
and would casuse accidents. The new layocut of such a harbour is
shown in figures 3 and 4, the "Neustddter Hafen" in Bremen/Fed.
Rep. of Germany,
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Although facilities of this kind are designed correspondingly to

the most advonced techniques
the economical side of view. Haendwork such as stowing in

ships o in the storelcuse.
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following example will show the efficencykof such equipment!

Capacity of the crane 3,0 tons
Average weight of one trip . 1.5 tons

Average number of ecycles 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 unleading
performance results tot

4 x 25 = J00 tons/hr

According to this at least 50 hours are necessary to
1oad or unload a cargo of about 5,000 tons

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 callced
“transport unit". The pallet was developed through the usc
of the fork-1ift truck, It guarantees not only an easy and
safe transport but also a proper storing. With the pailet
the “continous transportation chain" began in which the
transport unit i{s the working,storing and shipping unit at
the same time.

Only one of the big varieties of pallets is described here
more derailed., It is the "Pool flat-pallet” 800 x 1200 mm
(see figure 5)
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The guropean pallet-poel, in which reilzoad companies of

meny countries sre members,by stringemt quality specifications
made {¢ possible to exchange the pallata freely. The ratura-
freight of the empty pallets is not any more necessary, The
weight of the pallets is not taken ianto accouat with ragard
to the freight rates. The transportar makes available the
pool-paliet for the time of transportation. If the goods

are crossing the frontiar the railroad company of the
veceiving country places the same number of pallets it has
veceived at the dispoaal of the dispatching country.

Although this arrangement is very favourabla, 8 cheap oneway

11at would generally be praferred.Because the pool pallet
s not equally suitable for all goods, tha dimensions ara
not always the best and in shipments outaida of Rurope the
pool regulations are not matched., Often specisl ragulations
ara agreed upon or one-way pallets are uaed, too. In many
cases - for instanca in harbours - the goods are reloaded
from the arriving pallet to a harbour pallat and from the
harbour pallet into the ship.

The packing industry has standardised the basic packing
dimension 600 x 400 mm. This dimension enablas use of the
pool-pallat 800 x 1200 as well ss that of the often used
pallet 1000 x 1200 wmm,

The pool-pallat has & carrying capacity of 1000 kp, piled
wp it cen carry 4000 kp. It is a 00 called four-wvay pallet,
f.e. it may be picked up by s fork-1ift truck from either
one of the four sides. The pallet is of main importance in
the interdepartmental transport(e.g. of & factory) snd in the
inland traffic. (see figuras 6, 7, 8)

Por sea transport a8 suitable stoving is necassary. Therefore
the use only of fork-1ift trucks under deck is wot possible.
Bven if the pallet haa not to be unloaded, the goods must

be stowed svay and tied with csre by additional people. These

are the main ressons why “containers” have been developed whi ch
con receive the goods = whether on pallets or mot - and repreaent

completely secured weather-proof closed units.
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Wile pallets and small osnteiners ove weed net enly as
transpert waits but maialy for the interdepertmsntal tremeport
es hondling and stor waite, containers - as superpesing wmite
= ave mainly previded fer as transpert wnits. The cemtaiser
ot only allows a fast change frem eme tramspertation

to the other (read, reilvead, ship) dut alee nshes le the
coubining to big wnite of siniler sise, hones enasbl setiemel-
food and cal transport and hendling. Ia the everses

ohipping the savings are wp to 30 and 30 £ compered with the
tionsl wvay of tvamepert.
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Purthemmore, the comtainer ia preferrved becouse the goods can
be loaded méd the comtainer closed already in the sanufacturiag
plaat and vill srrive at the customer vithout reloading in their
wbreskable and weatherproof contaimer.

The contsiver sises, stamdardised by 180 sd the permisaidle
gross weights are coupiled in figure 9. Becavss containers

ave used in the USA since some 10 years = ia quite lorpe
wusber = their dimsmsions had to be takem fato comsideration.
Bimensions of the cross section (8 ft x 8 ft) ave based on the
US traffic law, vhich sllows s maxiwum width of wvehicles of

8 ft » N3 sme The height results from the height of the
soiler plate of semitrailers on one side and the clear height
of the roaddridgss om the other.
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figure 10

The lengths of the containers are chosen such, that besides
e verying ¢ ity offered aleo s combination vith the mext
larger type is possidle, as showm im figure 10, Containers
mostly used are s "I C" (20 ft) and ") A" (40 f2).
Pigere 11 shows a *) A" - type container.

figere 1)

TECHRICAL DATA  OF & 40" CORIATNER

o ___.__.____‘_*_______‘___.__‘_—____‘_____—_*u___d
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The large pallets or so called "flats" must be mentioned

also, which usually are of the same size as the container 1 C,
2435 x 6055 mn. The height however is only half or cven lower.
They are open loading racks with sides often hinged and to be
folded. These flats are used especially for the shipment of
long 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 standardized in the year 1961 have dimensions
of 800 x 1200 or 1000 x 1200 mm. The 1SO container, standaidi.ed
1968 with outside dimensions of 8 ft = 2435 mm has clear inside
sizes between 2150 and 2300 mm according to the insulation.

This makes clear that the volume of the container is not only
uged poorly but that also measures have to be taken to avoid
moving and damaging of the load. To eliminate this handicap

ft was proposed to introduce a new pallet with the size of

900 x 1100 mm. This will fail because of the far advanced
storing technique with highly complicated storing facilitiecs

and the now used standard dinmension of 600 x 400 mm in the
packing industry.

It hac been tried to build containers with < ffercut sizes in
& "second generation". But this idea wiil faii,tco, because of
the high costs and necessary changes of laws in jitndividual
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 mn. 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 n~ rly ideal
solution to homogenize the heterogencous pi~ goods, It is the
basis of an economical transport.

Pixing places and_fixing equipment

To handle the containers they are equipped with standardized
corner piates (figure 12) which allow to use the various fixing
tools of the handling equipment (see figure 13 and 14).
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b) FIXING BY WAND AT YHE TOP b,) SPECIAL HOOK

e) SEMTLAUTHOMATIC FIXIYS TWISTLOCK
AT 1K 00F

figure 13
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Fixing by hand is shown in figure 13, For container bridges
hovever so called "spreaders”, electro hydraulic fixtures
(see figure 15) are used with locking pins according to
figure 14,
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3.04.3 Container handling equipment and systems

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

VItw A

figure 16

I RIuie NI R

figure 17

o

figure 18

Yigure !8 shows a crana which carries 25 tons in container

handling and ~ through changing of the hoisting-rope gear -~
one third of this weight in piece gouds handling at triple

hoisting specd.
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Tvin cranes to be used ss twins or singles are shovn in
figure 19, used as twins the cranes are controlled from
one crane, All the rotating and luffing movements are
synchronized for both cranes.
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bridgea cranes rope trolley-carriages (figures 20 and 21)
well as fined ones (figures 16 and 23) are used. Pigure 22
shows the system of the rope—-trolley-cerriage of figure 21.

The hoisting wnits are not mounted on the trolley carriage
but at the fixed part of the bridgs. The trolley-carriage
therefore is light and besides a lov veight of the bridge
als0 the vheel loads are smaller such influencing the construction
oost of the wharf. Unfavourable however ~ ia comperison with
fixed trolley carrisges is the longer hoisting rope causing a
bouwncing of the load vhich requires wore precise handling of
the crane operator.

Additionally sometimes it is required for new bridge con -
structions to hoist two unconnected 20 ft containers;
necessiteting a different hoisting device which cen be placed
move easily on the trolley carriage. The inland tramsport is
earried out either by railroad or by semitrailers on special
chassis. To load and unload the vehicles snd the railroad cars

or to serve the storing yard portal hoisting vehicles are used
as ohowm in figures 24, 25, 26.
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figure 27
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figere 26
At some muitiple junctions the reilvays of the Ped.Rep. of Gerwmeny
wee pertsal cranes to transship the contaimere (figure 27).

figure 23
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The contaimers are minly shipped by railrosd, soms on rapid
trains even crossing the frontiers. The transport by mesns

of semitrailers is normslly limited to short distance trams-
portation and feeder service. The container-shipment essentially
shortens the turnround times compared with the conventional
piece goods handling as the following exswple showss

hondling capacity of one bridges 25 - 30 comtainers/htr

with an average gross weight per contaimer of 10 toms
the handling capacity of the bridge is in average 280 tons/hr

secordingly the loading or unlosding of 5000 toms of piece
goods will teke 3550 = 18 hrs por bridge

By mesns of comventionsl piece goods handling this would take
30 hours (“‘ 3.02).

Besides even two bridges may be used and with tvia-1ift
handling two coutainers (20 ft) cen be hoisted at ome time.

11 iques

The previocusly mentioned container handling at seaports is also ,
called 1ift-on/1ife-off techmique. Roll-on/roll-off techniques !
have been developed from the long '
koown ferry transport. Containers

on chassis and various other heavy
transports are moved in and out
through bov or stern hatches (gates)

W

figme 28




.
[ W BN BN W NN BN BN OB BN BN BN BN BN NN :

The Lash (lighter sheard ship) system is gemersll
eserier system. The datas of the barges, (also called 1ighters
ot syiaming centainers) eret

i

leangth e 15,75
wideh L ’.“-
t o 398
net load ® 370 tems
asnisus total weight « 300 gems
asnizun drought e 2,08
enpty drought e 0,00 ¢

The Avcadia Porest cam carry 73 barges (see figure 29).

figure 29
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A crane travelling on deck with a capacity of 510 tons picks

up the barges at the stern, or drops them there respectively
from where they travel on as push units. The handling capacity
of the lash-ghip is:

operation time 15 min/barge
handling capacity 4 barges/hr
average net load/barge -~ 200 tons

average handling
capacity ~ 800 tons/hr.

$S000 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 iaken
fnto cousideration however, that the lighters must be loaded

.ad “ﬂlo.d.dc

The fundamental idea of this system is to avoid the turm-
round times in the harbour completely and to pick vp or unloed
the barges on roadstead. The system saves the ship a lot of
time, especially in places with long turn-round times as it rhe
case {n South America.

There are great advantages in countries with barely develoupad
harbours &s in many parts of Africa and Asie. Certainly the
supply of the goods in time {s problematic as well as the
total performance of the barge traffic loaded and unloaded,
fuside and outside of the harbour the weather conditione on
the roadstead will also be of lwportance especially for the
push units.

Although this system was introduced not long ago, already

now it can be forecast that it will become an {mportant factor
in sea trensport.

Other carrier systems

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

Barge cirrier of the Lvkes-lines

At firet the vhole carrier ship was scheduled to be

i o S W A




3.08.1

flooded, similar to a floating dock, to ensble the barges
to float in. For this system however, a depth of the sea

of some 3o meters vas necessary vhich 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
850 tons. The barges are to be hoisted by a synchronized
Jift-platform to the stem and then hauled intv the .loading
deck oxr vice versa, '

Bloom & Vou‘. "Travelling-Port System"

This bzgge carrier provides a flooded chember in the middle
of the ship into vhich the barges are mamoeuvred. They are
picked up from there by a deck travelling crane (similar to
the Lash system) and carried to the loading ck.

Trends in storing technfques

Tvo reasons for the enovmous development of storing techniques
ave decisive!

= The hizsh costs companies have to face and the
great reserves of rationalization in each stere,

= By the use of pallets or contalners basic teclinical
prerequisites vere existing, The loading units were
nearly fdentical.

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

m! og storing

- 7lat stores need relatively large areas, The store may
also have stacks, partielly as continuous
_stacks, To be used if dimensions, type and
velght of the storing goods differ. Handl-
{ng is done mostly by fork-lift trucks,

> Righ level stores are betweeu 7 to 8 (and wp to 3o m)
of hetght, with stacks and stacking lifts
The storc may be designed partly as tvansie
store,

Figures 3o and 31 show modern stores.
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- Trensit stores all of the goods move continuously or dis-
continuously. The stacks are most efficient~
1y used. Automatically the rule: "First in -
first out” i{s guaranteed. 1t is used for
food stuffs, etc.

An fmportent operation in storing is the "consignment®
(picking of orders). That meens the arranging of goods
of various kinds in compliance with an order., In this
manual vork mostly cannot be avoided. There are 2 main
kinds of arranging:

« The consignor iz automatically tsken to the different
storing places where the goods are tsken and the order
arranged accordingly.

= The storing units are sent in a whole to the consign~
ment area, there the orders are stranged,

3.08,2 Store handling equipment

Most important is the fork-1ift truck (figure 32) for the
store goods handling,
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Even higher stacks are served by fork-11ft trucks, wostly
of specinl design, In the right side of figure 33 a slev-
fng fork=1ift truck is shown. With the use of high stacks
various types of stacking 1ifts were developed. Figure 3
shows a special equipment for arranging of stored govds.

SPACES FOR STACKER AND CORARINCR
FOR USE OF RFVOLYING FORXLIFToTRUTKS

A

N } MIDDLE RAIL

pousLE - SIDE RATL
STACKER | COMIOR!  sracxin

figure 32
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Other stacking 11fts are shown {n figures 35, 36, 3/. In
figure 35 a punch card-controlled stacking 1ift as part
of the total system In figures 36 and 37 bar-stecl-high-
level stores with 1ifts are shown.

*
i

To decide upon the question whether a stacking lift or
a fork-14ft truck will be more feasible, the following
criterion has to be checkeds

s = number of store handling equipment

u = gtore handling per time unit

p * pariod required by store handling
squipment for ome storing or pick-
ing cycle.

If (x) §s much sma)ler than 1, a stacking wnit s too
expensive, a fork-1itt truck should be chosen.
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1) Punch card guided
stacker serving aquipment
2) Disteibution carriane
9) Pover supply and
fapnlse transter
4) Chain conveyor
5) Rigging srea vith lovering station
6) Control of profile " ey g 2nsid
7) Pallet hoisting truck = S
for removal =
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figure 37

3.08.3 $tacks

The principal types of construction of the
stacks are shown in figures 38 to 42, 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 rolls arc provided. This
design is in accordance with the “first in -
fixst out" principle and results {n a com-
pact storing with high utilization of the
storing area.

Pigure 39 shows a usual pallet-stack

figure 39

Figure 40 shous a pallet-sliding-stack on
tracks. These stacks are not fixed, but
are arranged uovesble,
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The nurber of stack passages (R) results froms

R= T.-ETB-;E = frontal ares of storing wnit
| = nuwber of storing spaces

= length of stack
h = hefight of stack

The relation length/height (%) should be bLetween 3 and §.

gggl:ation of storing

The organization to which technicsl details must be adjust-
ed is of main f{wportance for the storing techniques. For
each kind of organization at least 2 modes of data are
necessary for identification:

= data of type (of goods)

- data of destination (storin; ; .ce, shipping place)

For larger stores punch cards are used ss basis for further
processing. Three main groups are distinguished gencrally:

= T file and punch card reader
(Bource of faults: cards may be interchanged by mistake)
« Tub file, punch card reader and puncher

- Computer, punch card reader snd puncher (“on-1line" operation)

3.09 Automation of material flow

To reduce interdepartamental costs as means of rationaliza-
tion, the maufacturing, the intcrdepartamental transport
and the storing have to be thoroughly investigated and con-
sidered as one unit. Yence a continuous flow of material
develops, These measures on one side mostly require high
fnvestinent coats, but on the other side they are the only
chance for many manufacturers to produce (and sell) economic-
elly. Only Jow manufacturing custs enables a company to
compete, If a flow of muteriul already exists, the avtoma-
tion is possible as a further improvement. The automation
allows to reduce the high personnel costs, at the rawe 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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Figure 44 shows a filling facility with ctorage zones,
figure 43 the system of material flow for goods packed
in cardboards.
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Figure 46 shows the material flow for the prefabrication
of ship construction, the mamufacturing of panels of a
wodern dock yard,
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figure 46

Figure 47 shows the system of material flow of one part of
& tive manufacturing plant. The material flow is achieved
by a circular handling equipment,
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Pigure 48 shows the design of the handling equipment.
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Pigure A9 shows the automated msterial flow of a foundry
plant,
figure 49
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These few exasples reveal that the conventional crames do
not £1t into the material flow of a plant. Accordingly
they have been displaced already to s far extent. Por a
crame manufacturer it is a conclusive mecessity to study
the material flow of production plants to enable him to
elsborate suitable proposals and quotations.

The suitsble vay to adapt oneself to the special circum-
stances leads first to the asppropriate load 1ifting equip~
mente

load 1ifting equipment

All manufacturers are engaged in the improvement of their
products and the reduction of their costs.

Yo schieve these goals new equipment and furnishings ere
examined as soon as they are offered on the market or at
least vhen they become known. The manufacturers of such
squipment and furnishings therefore always try to of fer
their customers new ideas and proposals to ensure contracts
md the desired tumover,

Crane manufacturers usually do not follow up this line,

but prepare a quotation only after receiving a request,

A further shortcoming of the crane manufacturers is their
fdea that their responssbility ends at the crane's hook".

This primarily had the result that the conventional built
crane vas less and less suitable to meet the rationalized
handling requirements. The first step to overcome this
problem led to detailed studics of the load 11fting equipment.
Often by constructional measures 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-
matic lifting tongs and the use of loading fraree 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 more attractive again,

i
i
|
i
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figure S0

™he second step leads to fundasental reflections on cranes
in general. Often the heights of 1ifts and the trolley tra-
vel gearing are by far shorter tham provided by a crane.
Therefore new ideas should be approached to develop more
simple 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 itkely very often equipment will
be developed which has only little velationship with a
crme, for instance the combination between a crans ond

s wachine tool or an sutomatic welding machine. The lat~-
ter has been accosplished for the production of panels.
(see figure 46).

(] view Y tarjal handlin

In the worldwide trade, bulk material has gained more and
wore importance, The demond tor raw material has facreased
by growing fndusirlalization.Tne local sources of raw mate-
risl of the {ndustrial countries often are not sufficient
in qumtity, processing not econombical because of minor
quality or not exicting at all. On the other hand, today
it iz tcchnically possible to ship large quantities of raw
metexial over lsrge distantes at reasonsble prices and
hence to supply tbe required quantities and qualities.

Yor developing countries often che export of raw material
fs the omly source of income,

hany new developments have been achieved in the field of
bull material handiing. Some main iwmprovements of the
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equipment wers cbtained like horiyontal tramnsport by belt

conveyors, Many things however are still not satisfying
Jike the taking up of material by grabs, the capacity of 3
which is limited, or means of vertical transport, :

The situation of the mechanically vorking handling equip- -
ment 1s marked by the evolution to high efficiency apecial |
equipment linked with eachother by belt conveyors. Only
vith regard to unloading of ships the manual operation of
the equipment could not be avoided,

Prospects of bulk msterial handling are certainly to be
seen under verious aspects, one of which seams worth tu
sentiont

e R e P e

The main raw matertial suppliers, the developing countries,
have serfous problems in the near future because of fast
growing population. An increase of production and export
vill become imperative not only to guarantee aufficlent
food but also to guarantee a contenting standard of 1liv-
ing. Certainly the trade with raw material will not be
enough, semi-manufactured goods wili have to follow,
Similar to the change in the wood trade sector Iin which
the delivery of the rawv material “wood” was superseded
by the delivery of cellulose or puper. This development
trend will increase and change many a production flow of
the basic industries,

3.12 e en

Nowadays shiploading equipment is only designed as belt
conveyors with a rclative high individual capacity of
sach equipmont. For breakable goods only special designs
are made. .

R R R
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" PMigures 51 = 53 shov shiploaders for seagoing ships which

L
' ave used mainly for handling of ore. The capacity is nostly

betveen 3000 and 6000 tons per hour. But a)so loaders vith
smaller as well as vith higher capacities arc built,

Pox the loading of inland ships smaller loaders are sufficient.
Yor this purpose the capacitics are some 2000 tons per hour.
Pigure 54 shows an inland shiploader.
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Bip wlosding squipment

$till today the wmnloading of ships is done by grabs. Al-
though this discontinvous handling is not satisfactory,
it 1s the only economical solution for the time being.
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Yor smaller capacities - wp to 400 tons per hour - grad

cranss are used, vorking in the “kangaroco systes” (figure 35).
This system provides for a vilo on the water side so that

the working cycle of the crana consists only of hoisting

and luffing. The silo usually is linked with the belt convey-
ing system by means of an outlet facllity (vibrating gutter
or plate conveyor).

Por higher unloading capacities, up to 2000 tons of ore per
hour unloading equipment as short = bridge- wmloaders are
veed (figures 56, 57).

These wmloaders are equipped with cable-line-trolley-cerriages
to keep down the construction weight of the bridge and the
vheel loads at the vaterside., For the bridge in figure 56,

the grad csbles are led over a steering knuckle arm (#ame

as for the double guide crane) to keep the grab st the same
height vhen the trolley-carriage travels, The umloader ac~
cording to figure 57 matches this by use of sn additioual
mxiliary trolley carriage to be seen in the arvangement of
the cables in figure 38,

figuza 37
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figure 58

Besides the grab unloaders continuous conveyors, bucket-

wheel and bucket-conveyor-unloaders have been projected

and some already constructed, Also some self-unloading-ships
ave designed but a general use has not yet been achieved.

The technical difficulties are considersble and the capacities
are only scarcely higher than those of the grab unloaders.
Figure 59 shows a projected bucket-chain-unlcader for 2000
tons per hour, of the “"conflov system".

bibiaii
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figwrc 59
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Pigure 60 shows s constructed bucket~wheel unloadex for
inland shipn.

Figure 61 shows a coustructed built-in-ship "conflow equip~
ment”, a bucket=chain dredger for lignite vith 4350 tous per
hour capacity.
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Figuze 62 shows a u‘lf-'ulouliurlhtp. The freight space {s
built 1ike a silo below which two outlet conveyors trunsport
tha goods to a transverse conveyor st the stem,

- 3.04 equipment f 0 ards

!of bulk material which is stored in stock yards on dusps,
1ike ore and coal, the following equipment is required for
loading out and veclaimingt

loading out reclaiming

}s conveyor-dump~hridge grad bridpe (figures 63 -~ 65)

2, dumper  bucket wheel (figures 67 -~ 69)

3+ combined bucket-wheel dump equipment (figure 70)

4. dusper grab crane

5. loading bridge with overhead gradb crane
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figure. 70

™he bucket-wheesl dwmp machinery shewn {a figure 70 veducss

the anwmber of oquipments to ens wnit. This nachinesy ¢
apersts & bucket-whesl loader or a8 reclaimer. It cmbineshigh
capesity vith low weight (25¢0 tems/hr in either éirvection,

540 tons netweight of the equipment). Although it awt be

dren iato considorstion that oftem the busket-whesl dose

wear out. This handicep i compensated vith the relative

lev energy requiremsats.

Of couree the basic requivement for the we of
fo that lcading and reclsining ot the sams time is not neees~

888y,

A le coubineti do.v;:-h-bu oad gred-
bu.z':uum cc:uuy of Iluoc: bour

with s total veight of the equipment of 74e tems. A
paricm vith gred cranes 1o quite weless becamse of

exntyem éifference of cepacitios.
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Rals _gonveyois

By wee of belt conveyors not only the problems of horisontal
handling vas solved mearly perfectly, but at the same time
the prerequisites vers given to link variouws equipment and
systems vith each other. The belt comveyors offer mumerous
solutions, this already cem be spprehended from the variet
of belt installsticas and placings of the drive (figure 71).
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figure 72

Figure 72 shows the installation of the belt drive,
figure 73 & frequently used belt sectiom.
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figure 73
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Avtomation of conveying flov

With the spplication of belt comveyors continvous materis}
flows for the first time were worth mentioning. This con-
tinvous handling has been the best prerequisite for auto-
mation.

Laxger bulk materfial handling facilities today mostly work
sutomatically, the basis of vhich is the organiration that
vealizes all the decisive fectors. With the help of cospu-
texs the quantities to de called off will be determined,
equipsent will be set into operation or stopped. The ma~
tarisl will be weighed and veighing documents as well e
shipping papers automaticelly issued. In 2 central centro}
station the whole handiing system is rvepresented symbolic-
ally on a large f1luminated table. At ay time nfcnals in-
dicate vhich parts of the plant sre in operation. The wost
important transportation data sre a2leo indicated at the
control station, so that the controlling personnel cen
correct operations if necessary.

The crane producer has to take into consideration that,
vhereas until recently bulk naterial loading has been
execcuted by grab only, now vore and more bucket-wheel
losders are used in the stock yards.

Only for wnloading of ships the grad could hold 1ts ground,
Certainly this way of wnloading will not last very much
longer as the disadvantages of the grab operation mainly
result in a bad profitableness of the hendling plant,
Todsy the maximum capacity of grad handling equipment {s
2000 tons/hour, vhen handling ore. Average cquipment hand-
1ns Jooo toms/hour. Belt conveyors are designed for wmuch
higher ocutputs. A further disadventage of gradb equipment
fa that it needs an operator even for invarisble operation,
such as removal of a dump,

Wichout dcubt, the further functions of the grab cycle
after plcking up the goods can be sutomated such as trolley
carviags moverents, discharging into the sile and retum-
ing; by this the oparator vwill be relieved of sae work
but nevertheless s still necessary.

Bucket-vheel equipment doss not show these dissdvantsges
and can also he designed for capacities correspending

gquite well victh belt conveyors, The higher wear of this
equipmeat {3 vore than compensated by the lower purchase
and enorgy costs and offers the premise for mutomation.

In this ficld the manufacturexr of comservative crames will
have to feace declining demond, too, which makes it neces-
sary to adapt himself tc the shbove meutioned development.
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general

The general development in the field of handling techniques
has to follow up the tasks outlined by the cost reducing ap-
plication of waterial flow systems required by the fndustry,
Theze will be very good chances for all types of handling
equipment vhich fit in easily im such a material flow or
make this flow possible, Cranes of present design ahow a
recurrent trend except cranes of small aizes and special
cranes. In Yugoslavia the handling technique may develop
slightly different regarding the time factor but in prin-
ciple the same problems will arise. Especially in the ex-
port business this general trend has to be considered.

Development trends reveal some important fields whare further
rapid progress will teoke place and - from the side of manufac-
turers of handling equipment = has to be followed up very
closely, Other fields require ouly constant redesign and
improvement of the overall and detailed constructionms.

S8ince individual courses of development permanently show
minor variationa and adjustments to changing requircmuncs,

1t will be neceasary to provide for a more thorough market
vresesrch and market analysis. A permanent control of produc-
tion quality and, besides, of produced squipment already
delivered vith regard to perceptible "weak poiuts™ both in
quality and in design will render an isportant contribution
to the continuous process of fmprovements.

Production control and improvement of produced goods lead to
the fields of methods and procedures of manufacture as well as
to standardizition with its different ranges of applica-
tion, ‘

Bxisting capacities of engineering skills and experience
should be utilized to reduce the use of constructions
under license and develop own designs.

The 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 aelling-
= prices obtainable and on reqiired production costs re-
spectively. It will be necessary to apply every possible
measure of ratienalization to reduce production costs.

Recommendations can be given as followss
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METALNA should pay particular attention to the fialds of

= pallet tramsport and pallet storing with special
vegard to the advanced wethods of sutomated systems,

= containerizsation in piece goods transport with the
sppropriate modern handling equipment and regarding
the most recent developments (such as the lash-system).

= sutomation in bulk materisl handling with regard to
bucket-wvheel loaders mnd particulsrly to sutomated
system of belt conveyors.

e ais

METALMA should provide for own merket analysis wp to a
certain extent. At least the salesmen and agents of the
enterprise should permanently study the views and opinions
of prospective customers as well as changes in transport
systems and report eccordingly., Furthermore developments of
cospetitors - have to be observed closely. All data ob-
tained should be evaluated statistically for the perma-
nent access of the mamagement of METALNA,

Mamufacture

Canerally more simple comstructions (vith segard to manu~
facturing) should ba achieved by mesns of closer co~opere=
ticn between the design-engineering and the manuiacturing
staff and by making more use of the on-~the-spot experience
of the latter, Special attention should be paid to the selec-
tion of sppropriate and suitable material according to the
diffarvent requirements, To increase the efficiency of manu~
facturing prucedures particulerly the automatic welding
equipment should be used more effectively and replmuished
significantly. Besides, possibilitics to apply advanced
mtalvorking technology should be studied and implemented
a8 far as applicadle and favourabla,

Purther cssistance is recosmended in this regard by making
available experts for am on=the~jodb assignment on

= gpplication and utilization of sutomstic welding
squipeent

= spplicetion of advanced metalvorking technology.
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The semning of "standardiaation™ as far as spplicsble to
METALRA is threefold and METALNA should engage in each

vanges

= standardization of construction parts with the viev
to have more interchangsable parts (for different
constructions) wvhich cam be produced more economical~
ly in larger quantities and to facilitate the problem
of spare parts.

= standardization of comstruction wnits also with the
view to have interchangeable units suitable for dif~-
forent types of equipwant again considering advan-
teges regarding mamufacture and spare psrts, In ad-
dition the designer can alvays base his construction
design on a certain part of fixed comstruction wnits
vith defined specifications

= standardization of equipment, particularly of small
ad medium bridge cranes, to have avallsbla a fixed
programms of cranes with only a lisited number of
different leugths of span md 1ifting cepacities,

ti i

METALRA manufactures quite a number of ftems under license,
Regarding the capabilities of its enginsering staff MEYALNA
should try to devalop more own design,

leoagepent and coet congrol

Rationslization necessitates a3 detailed investigstion and
comprahension of procedures and coste, This is achieved
by means of systems analysis and systems engineering with

the application of network tachniques. The control of man~

bhours needed and the prograsming of the different produc-
tion stages including the arrengewents for material swp~-
plies can be facilitated efficiently only by using electro-
nic data processing., While hardware is available by computer
focilities in Ljubljana, standard software has to be adjust-
ed to the particular conditions of METALNA and the appropri=
ate nystews installed end implevented.

Purther assiastance should be made availasble by sssigning an
= expart in systems analysis snd systems engineering to

METALRA for the elaboration and implesentacrion of suit~
le systems.
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Ammex 2t Shert description of METALNA Vorks

Jumex 33 Crames and other matariales handling
oquipnent produced by METALNA
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NURX i Nistory of WETALNA

Since its foundation, METALMA, wvhich is one of the leading
Yugoslav machine construction firms, has been marrovly com-
nected vith the building of power gemersting plante end ir-
rigation and navigation schemee. Today in Yugoslavia thers
is virtually no hydroelectric power plant vithout Metalna'e
hydraulic gatee, cranes, penstocks and other hydraulic equip-
sent .

N

Vhen the Fela hydroelectric power plant on Drava river wae :
built more than 50 years ago, a pretty well equipped construc- 4
tional steelwork workshop was left on the construction eite.
After completion of the Fala plant, the workshop machinery
and equipment were taken to the mew workehop built at Maribor
where the company Sploina etavbena drulba, predecessor of
Metalna, was established in 1920,

ond expanded with the years to a company having now 2800
employees out of which more than four hundred engineers

and technicians, economists and other college educated
experte. Long-standing experience, cooperation with remown
domestic and foreign firms,scientific institutions and
individual ecientists, highly skilled workers, large design
office, up-to-date equipped workshop covering more than
23,000 sq.m., modern outfit and appsratus for testing
materials and final products, good orgenisation of work,
application of modern manufacturing processes have enabled
the company to attain a high technical level in the field of
designing, manufacture and erection of equipwent for power
generating plants,

i

Water control equipment for hydrsulic projects, cranes and
other load handling equipment are among the principal items
in Metelna's range of products. For many decades, the firm
hes been knovn aleo for comstruction of bridges, steel framed
etructures and tanks, whilst in the latest decadee it has
gained renown as manufacturer of refrigerating plants, ship's
deck equipment and other equipment for metallurgical snd
chemical projects. The activities are not limited oaly to
the delivery of items of equipment but elso as contractor for
single-responeibility service for complete projects and as
swpplier of complex plants,

It can be said that today Metalna enjoys an excellenmt reputa~
tion in this country and abroad, particularly as maker of

l The workshop, which had then about 200 workers, developed

AP R




O R e SRR s

g

RIS e e

B e L

|

-6h - 1000810000

erenes and other materials handling equipnent as well as
water control equipment and penstocks for hydraulic pro-
jects. 20 power plants abrosd and 67 power plante and
savigation canals and u-u’cuo- schemes in Yugoslavis
are outfitted with Metelna's equipment. In total, the
firm has built so far 120,000 tons of this kind of equip~-
st .,

Only in the last two decades Metelna has built more thaa
1,500 cranes for shipyards and harbours, steel mills and
pover plants, wood industry, building industry, etc. The
firm has developed snd improved mumerous specisl types of
cranes (sse annex 31 Cranes and other Materisle Handling
Equipment Produced by Metalna),

In the last 20 years, about 60 power plsnts have been built
or ave in course of comstruction in Yugoslavis. Only two
of these are not outfitted vith Metalna's equipment, The
fact that Metalne has received the order for delivering
more than 9,000 tons of equipment for the Djerdap (Iron
Gate) Nydroelectric Power Plant beere vitnsss of the trust
ond confidence it has gained vith the cliente.

In spite of keen international compotition, Metalna has

been avarded more and mors contrects abroad, particularly
because of the high quality of its products end its ntmerous
and importent references. The following projects ere squip-
ped with Metalna's crancs, water control equipment and pen-
stocks: Awash I and II, Adola and Tis Abbai in Ethiopia;
hydroelaectric power plants: Matatila Dam, Yamma hydro-
electric plant, Hirakud Dam and Panchet Hill Projects in
Indiag Chichoki Mallian and Gujranwalla Projects in Pakistan;
Ahlad and Koyulishar Projects in Turkey; Yermouk Project in
Syriat Kpime Project in Togo; Crandes Chutes and Donkes Pro-
Jects 1in Guinea; Mahbad Projsct in Iran; Weslwang and Monda-
fng Project in Burma; Muda River Project in Malaysia, Kirirom
Project in Cembodie end numerous other projects, among which
should be mentioned the irrigatiom system of Ceylon for which
Netalna has been supplying hundreds of gateg for severul years.

Yor many power plants in Yugoslavie and abroad, Metalna has
built hitherto more than loo heavy power plant cranes, mostly
overhead travelling cranes snd gentry cranes. Large cranes

of up to loo-ton capacity and more operats in Chichoki Mallian
and Cujrenwalla plants fn Pakistan, Hirakud and Panchet Hill
plants in India, and elscwhere., Overhead travelling cranes
for handling pover plant equipment weighing more thaa 3oo

tons hsve bheea cunstructed for numerous power plants in Yugo-
slavia, smong others in the Svednja Drave I Plant construct-
o8 racently. Thuse are not, of course, the biggest cranes
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built so far by Metalna. SBome years ago, the company supplied
to the Gédynia Shipyard (Poland) the then largest crane on the
Continent, with a capacity of 2 x 250 ¢+ 2 x 60 ¢ 30 ¢ 5 tons,
It can hendle ship sections weighing up to 300 tons.

In addition to power plant cranes Metalna manufactures all

typss of hydraulic gates, ranging from the simplest emergency
gates to the most intricate automatic gates with hoists, further-
more trashracks and standardized trashrack rakes, steel liners
and penstocks of largest diemeters. The company has equipped
with penstocks as many as 79 hydroelectric power plants, the
loagast one, wvhich is 6 km long, has becn installed in the
Kirirom hydroelectric pover plant in Cambodiu.

It ts difficult to summarize the results of half-century's
activities of the firm and the list would be too lomng though
only the most important among the thousands of plants and

wnits supplied in the two decades after the war would be
stated. 1500 cranes and other materials handling units,

100,000 tons of gates and other hydraulic equipment, 79 pen~
stocks, 151 road, railway and combined bridges, 230 large
factory buildings, sports halls and other steel framed build-
ings, tens of refrigerating plants and thousands of tanks,

deck equipment for 1lo large ships, most of which are bulk
carriers of more than lo,000 tons TDW, have been supplied in
the last twvo decades. A large part of this equipment has heen
imported in the last 12 yesrs by 37 countries ot Europe, Afri-
ca end America. These arc Argentina, Austria, Bragil, Bulga-
ria, Burma, Ceylon, Chile, Ethiopia, East Gernany, West Garmeny,
Greece, Guinea, India, Indonesia, Iran, lsrael, Jordan , Cambo-
dia, Cuba, Liberia, Malaysia, Mexfco, Norvay, Pskirtan, Panama,
Poland, Rumanie, Syria, Soviet Union, Sudan, Switzerland, Togo,
Turkey and Unfted Arab Republic,
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MWEX 21 Short Description of WTAUA Works

scri of Yac Pacilities
Susvey of mamufscturing facilitiess

= Preparstion bay
= Welded steel and sluminum structural work fabrication shops
- Match cover snd hydraulic equipment fabrication shop

~ Nachine shop for machining parts required in custom-made
products, vith amnealing department

= Machining department for production im series of parts for
hydraulic gear, pumps, stec.

= Yorging department
= Anticorrosive protection departmeat

layout of shops

The shops are provided with ample space for storing large quanti-
ties of ravw materials to be fabricated. From the storage tha
material is given over to the preparstion bay. Marking off the
material is psrtly effected in s special ares of the storige
where also flame cutting can be performed. In the main, marking
off, cutting to size, shearing, saving, straightening, and
machining of plate edges to be welded are performed in the pre-
paration bay. Adjacent to that bay is the walding bay where at
the rear end a press is provided for bending plates and various
rolled shapes.

Mjacent to the constructional stee] work and pressure vessel
fabrication shop is the aluminum and aluminum-alloy tank fabri-
cation bay. At the end of the shop is the non-destructive testing
lsboratory for inprocess imspection. All testing units can be
csrried to ail shops, including the large comstructional steelwork
shop just behind the welding shop. Behind the large constructicnal
steelwork shop hydraulic devices are provided for testing pressure
vessels and penstock sections., Nearby a large electric annealing
furnace is provided for structural work and pressure vessals.

The total arca of all factory facilities is about 23,000 sq.n,
ond the total area covered by the factory is about 30,000 sq.0.
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Issstock end Presoure Vegsels ghop

The welding bay has more then 8,000 5q.n covered arvea, It is
equipped with 811 required imstallatiome for electric power,

air and cooling weter supply, and with material-
handling cranes.

Description of Shop Bquipment according to Productien
Ixecess Stages
The welding bay equipment complies vith the specific vequirements

for the fabrication of stesl structures, pemstocks snd pressure
vessels. In the main, it imcludes:

Plate straighteniag on roll mechines

Narking off and cuttiag to sise of materials = plates = is effected
sspuelly ia the storage of the preparation department of the weldiny
bay. In seme cases marking off of plates is mot required as cutting
is effected on an sutomatic flame cutting unit MEGATOM accordiny
to templates.

Plate BRige Machining

Bige machining of plates and shapes to be welded can be effccted
as followes

- by flame cutting vith the autcmatic unit MEGATON of L'ATR
LIQUIDE wmake and manually or semi-automatically by meauns of
other flame cutting devices;

- on plate edgs planing machine of VORST meke, vith 12 m lomg

table, and on a 6 m long plate edge planing machine of VULCAM

el R

Rell Bending of Plates and Shapes
Plates and shapes are roll beunt:

- on & roll bending uachine of DONBRET mske of 4 n effective
width, for up to 4o mm plate Lhickness;

« on roll bending machime of ENZRGIE make, effective width
2.2 m, for up to Jo mm plate thickness;

- on 1,000 t capacity vertical press, for up to loo m plate
thickness.

In specisl cases these machinas can be used for stydighteniny i
of material, ‘
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Welding is effected manually, semi-eutomstically and swtomati-
“l‘,o

4.1 Nesual are welding

mote then 230 welding sets of the following makes ULJANIK, ELIN
ond RADE ROWEAR and transformers of make JUGOMONTAZA, SIEMENS
ote. aze available.

4.2 Seni~automatic and antomatic welding g

sulmerged arc welding units of LINDE, WRST GRRMANY, L'AIR
LIQUIDR, Prance, ELIN, Austria, and gas shieslded arec welding
wite (KIG, MIG) and COp shielded arc welding units are used.

. Meldsrs

Nore than 250 welders yearly tested by welding institutes are
employed for electric arc welding in our firm. Yor special struc~
tures the welders have to pass a separate qualification test

80 that a thorough survey of their knowledge and proficliency is
given,

An accurste record is kept up to date om each welder about his
preficiency.

¢ Rositiomery

The shops are provided with positioners, part of which are
power operated, used for manual arc welding as well as for
sutomatic welding., Individual parts weighing more than io toms
can be rotated. Large positioners for supporting-structures
are algo aveilable, Yor instance, & post~type positioner ro—
tating around a vertical axle uwp to &6 m height and with s 4 m
long cantilever {3 employed.

Sl L I

S

.

Bevices for hydraulic testing of penstock sections uwp to 12 m
long end wp to 2,200 ma dia, and a portabls hydraulic unit
for testing iwmdividual psustock sections of up to 3,500 me dia-
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VWelding electrodes of Yugoslav and foreign makes are used for

menusl src welding. The electrodes employed have been
by swthorised Classification Societies. Only basic type elec-
trodes sre used for welding pressure vessels and peastocks.

For sublmerged arc sutomatic welding, welding vires and fluxes
of well knowa makers ars employed, the grade chosea depends
on the quality of the base metal and requirements of the work.
filler materials are stored vith particular care,

E

Ammealing Furasce

AR electric ammesling furnace of 1,260 kW capacity is used
for stress rslieving (at 640°C) and for mormalising ammesling
(up to 9500C), The furmace has been designed and cometructed
by Messrs. BADE JONUAR,Yugoslavia. Characteristics of furnaces
car load: 31.5 ntric tons, effective size: 3,440 x 3,840 x
12,180 mm. The furnace is fed by its own transformer of
0.:10/0.4 KV rating. It is provided with 24 measuring poimts
for swtomatic recording. Accuracy of messuring: * 10°C,

Mechine Shops
The nachine shops are divided into light, medium and hesvy
machining, and work is organised accordingly.

Por heavy machining the shop is equipped with:

hesvy boring machines, 113 mm dis spindle;

heavy lathes, 900 = 1200 ma dia.

Nachinery for medium~duty machining mainly consists of 550 m»
dia lathes of length up to 3000 ms and of planing mechines.

Machinery for light machining consists of 300 ma diameter
lathes, 1500 to 2000 long, sutomatic lsthes, copying machines,
ond grinding and planing machines.
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Qasaisasion of Inspection Departmest

The inspection department is directly tespousible to the Gemeral
NMenager. The scope of the imspection department covers sll
imspection work in the shope as well as om the coustruction
sites where METALMA instslls the equipment it has supplied.

The inspection department comsists ofs

- incoming inspection section which takes over and accepts all
material in the suppliers plants or in our firm;

= {a-process imspection im shops where the various fabrication %
stages are checked with regard to the funmtioning of indivi~
dual machine clements;

= final imspection section which effects qualitative, dinensionsl
c:.:wtonl testing of fabricated assemblies, uaits or
| ] | I

Inspection department laboratories
= physical and metallographicsl testing laboratory;

= psa~destrustive testing laboratory;
= ghemical laboratory;

The imspection department laborstories carry out all testing

of materisls regarding quality of base metal, filler metsl, etc.
Also research work is effected for requirements of the factory.
The department keeps complete record of the materials recelved
end of qualification tests of walders. It also kesps the inspec-
tion records on manufactured units and plants:

a) customers's name with data on plants snd works orders

») test reports and certificates or base and filler metal,
dats on testing in commection with welding, ammesling, etc.

o) welder's quslification certificates (photostatic copies
ot tramscriptions)

d) dimensioned sketches of imspected parts on the plang, with
fndication of the spots imspected by radiography or witra~
sound, vith a1l required data on resvlts, welders' de-
signation, items and steel nill heats. Special certificates
ste issued for hydrsulically tested itews. i
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11.3 Laborstory equipment
a) The mechanical testing laboratory is equipped withs

= Jo-ton capacity pull=test machine of AMSLER which {s tested
every yesr for the required measuriang rangss

= Charpy impact-testing machine for 15 m and 30 whp vanges
for determining iwpact strength of materisls, vith cooling
devices up to -600°C

= Universsl apparatus for messuring WB, WMRC and WV hardness
and other ancillary devices for requirensnts of mechanicel
testing ledoratory.

b) The metallographical laboratory is equippod for micro and escro
testing of welds and metals. It is fitted vith & LEITZ-PAXFOTR
metallographical microscope with all equipment for preparing :
test pieces for manual and electrical polishing. i

e) The chemical laboratory effects analyses of metal, and teats
paints for amticorrosive protection.

d) The mow-destructive testing laboratory is provided with:

= 3 X=xay units, namelys

300 KV X-ray unit of BALTEAU make
300 XV X-ray wnit of BALTEAU make
200 XV X~vay wanit of RR RIS make

« several radio-active isotope units n-“’. c.‘”

= § witrasonic flaw detectors of KRAUTKRRNMER meke
(one of sach {s transistorized)

= 1 vitrvasonic flaw detector of KAKTY mske

= mumetous sets for testing by penetration are availebls.
They are mainly used for checking welds cn high-slloyed
and stainless steels and heat treatadle steels.

11.4 Senior positions in the inspection depsrtment are occupied by
onginears, technicians and highly-skilled {nspectors.

12. Preduct Lon Contro]l and Planning Depsrtmest

Production control and plamning are required for correct and com=
tinous flow of work. Therefore all designe und shop Juvinr

90 through the production control auwd planning depertment fa
wvhich experts for welding, mechining, heat trectment and other
engineering brenches work. On basis of the draving and other
requived data, this department prepares the fabification of the
wnite or planca. It determines the correct shape of weld grooves
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in velation to the welding techaique, the grade of base and filler
astal, the function of the welded joimt or scme other comstruc-
tional elements in accordance with the sequence of operstioms

of fabrication of the work from the preparstion operations wp

to the required tests and final operationsl tests om the site
before the plant is put imto sexvice., This department works ia
direct comtact with the design offices, inmspection departaent
1sberstories and shops.

As it can be seen from the referesces enclosed, for decades

- MEZTALBA has been mesufacturing all kinds of wnits and plants

with wost exscting requiremsnts. It has therefore been re-
cognised by the Classification Societies: LLOYD'S RRGISTER OF
SRIPPING, JUCOSLOVERSKI REGISTER BRODCVA, BURBAU VERITAS,
AMERICAR DUREAY OF SKIPPING and NORSK VERITAS.
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ANEX 3t GCranse and other Materisls Nandling Equipneat
M

Dmear 2lant _stamss
Gantry cranes of varieus

capssitins for iastalling and everhauling

gensraters, turbines and other water comtrel equipment.
Overhead travelling cranes for hydroslestric end thermal power

Braft’ tube gate eranes.
Sate hoists.

Maplverks gyanee

S

Steslvorhs and velling nill crames

Pig bresking cramss

Serab irem magnet cranes
Pig hendling cranes
Cesting and miner eranes
Ladle crames

Serap iren centainer crenss
Charging cranss :
Soaking pit cranes
ripper cranse

iaget and sladb handling cranes
Tongs eremes

Lifting beam cranes

Bell replacing crames
Cranes vith besn and fork
Nest treating plant crames
Slag hendling cranes
Pocging crames




Sisbeildiag crenes

Portal crames, including cranes of special design, é
wp to highest capacities for docks or slipweys.
Retary tower crames for slipways. :
Semi-portel crenes

Dock cranes for dry docks, wet docks and floating dry doeks
Tioeting slewving cranes with fined or luffing jib.

Iort facilities

Rotary quay cranes vwith hook, grad or magoet
S=ton and 3~tom capscity standard cranss,

Complete port equipment for fuvlly mechanised wnloeding }
of oves, coal, and other bulk materisla.
~ Remdling and conveying applisnces for port grain silos

Special cranaes for container handling ia ports, om ships,

i railweY stations end warehouses, made to 150 stendards

for containers weighing up to 30 tons

Quayside conveyors for unloading of packed goods
Standard rotary deck crames of variows capacities.

and unl facilitc

Yor ore, coal and other bulk msteriels

Unloaders for ocean-going and river ships

Loaders vith or without trimmers for all types of ships
Complete tanker valoading plant
Coal loading plant i
Loading appliances :

Irensporters

wvith fixed bridges ,
with and without cantilaver ;
vith hinged jib
wvith movabla bdridge :
vith double tail trolley and grad

with vevolving trolley

with rope-pulled trolley

with trolley sund wagon tipper

with revolving crane on bridgs (with hook or gred)
end counveyers.

Muiléing cremes

Rotexy tower building cranest PONOR. 14 B, LM 25 A/%,
1M A4S A/55, G 43 WW-JU and X 1266 ¥
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Portal crancs of light tubular construetion of wp to loo &
open 32 tom capecity. Imtended for handling pre-
fabricated slements in building material industry.

Cableways for big projects: dame, hydreslectris pewer plamts,
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Stiagle or tvo—sester monocsble contimucus type cheir 1ifts
with 1ight cabins or open cheirs.

ki 1ifcs (6 types) operated by diesel or elestric
msters vith cutput ramging from lo to 12 WP, Capecity wp
te 1,000 skiers per hour,

Goods ropeveys of shuttle or costimwous system.,
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