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o) Seel builMings
o) Besl bridges
¢) Grans osnstruction, other handling ond cowveping ognipmens
&) Stesl Wypdveuiic strusturee (sluics gates and other Coellictioes)
e) Bip's hatoh covere
f) Geoling spstems
8) Wecer presswres linee
W Sepovepe
i) Tatenry tabies (nashinse) for guay cant fven
§) agpliamses for chumical indusery and stes! werke
) Gguipnent for agrievitursl plant protection

Wefustion of meterviel handiing equipnent is sbout 30 § of
the totel turnsver which amounts to agpreximately W § 29
elttion. Ascsvding to the tasks aee by VNEED ievestiga-
tiene ond ovelmt ae shown ia report ave limited
o mtovial Mondling cquipnent and vepowaps.

Iafnstice of seterial hep¢!ing pquigment

e brambh of production includes besides material hondling
outh o0 crenes aloe wp to 8 certain emtent esmveyers.
pregran consists of the folleving typest

Ovethend travelling evenes
Lasding Wridges
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8) Cranes for steel hydraulic structures (sluice gates)
9) PRotary tower cranes for building econstruction
fo) Truck mounted cranes

t1) Ropeways

Some of the crame types have been built for years, others vere
included in the program only recently ia order to meet the re-
quirements of the market, Annex 3 shows a list of cranes and
other equipment bullt up to now by METALNA,

Apalysis of the production of material hendling equipment

The program covers a wide range of crane comstructions, the
peneral significance of which will be shown,

Overhead travelling eranes, by far the wmost numerous type of
all crame constructions, Only until a short time ago, there

vas no other equipment as efficient for material handling in
halls and storage yards, But nowadayt - due to advanced wethods
of mechanization and automatization of intermal tramspur: there
is a large number of more feasible equipment (such ae fcouk -lift
trucks) , in most cases with much lower investment costs,

Only as a low priced stendard crene the overhead travelling
evane {a future will be competitive to some extent. These
types cover lifting capacities wp to 20 tons according to
the electric holsts and spans uwp to 25 m 30 that ;hey stil]
cm be manufactured out of joists,

Overhead travellinpg cranes with large lifting capacities and
spans as well as special crones such as steel work cranes
must be considered as special designs requiving higher prices,

Yo ensure profitableness, one has always to bear in uind these
two different categories of overhead travelling crapnes.

Loading bridges as bridge constructlons with trolley carriage
or slewing crane for grzb end plece good handling unowndays
are demanded rarelv only,

All=purpose lonaders like the loading bridgae, likewise suftable
for unloading of ships, storege yard service ond reloading
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have been replaced by special-purpose~leaders with only one
function, This fncreases the efficiency and breskdowas will
not affect the wvhole plant,

$lewing cranes travelling on vails for storsge yards, harbours,
- arfa ere of different demand hut generally a recurrent
trend may be noted, In storage yards, move and more fork-lift
trucks and portal crames in light tubular construction are used.
In harbours, there is generally o rurplus capacity of conventionai
plece goud crancs as more and more heavy collis are used and
especially the container handling has prevailed {n a remarkably
short time.

Neavy vharf cranes with more than 20 tous lifting capacity are
expected to gain {mportance but their number will continue to
be small, The sawe spplies to shipyard cranes,

E:ul cranes of light tubular construction show a favourchle
lopment, ‘This has already led to quite a ecompetitfon

which however has reduced prices considerably. Only ecoromical
emstructions and wanufactuiing methods can achieve satisfuctory
selling vesults,

Inftially designed for wood depots, these cranes are &lusys
considered as a main alternative for sterage yard projects
md are more and more used. Sowe set-backs however have ve=
curred because not enough attention was paid to a very careful
welding of scams at the maln supporting tubes, With leaking
Joints condensation water may ecollect in the hollew spaces

of the tubes and may defomm them (n came of frost, endanger—
tag the whole coanstruction.

%@_ﬁ_&tﬂ cranes th: narket of which s very differentiared,

deternining factors are decisfons of the shipping corpanies
on routes and harbours to be called at by the ship, The decisfon
on the installation of shipbeard crones depends on the existence
of sultable equipment In thcse harbours, The shipplup ccopanics

will always try to save the fnvestient eosts for shipboard cranee.

Coeleculating the prices the cranc manufacturer hes to teke fnto
eonsideration that his guarantee may turn out very expensive.
In cases of damage, material snd mechanics nust be transported
by aeroplane to other continents.

le and truck eranes first of a1l requive a pood scvice
well asserted spare part stock, The service requircs un
sdequate number of mechanics with moblle tepair shops rtuiioned

R

i




2.03,07

2,03.08

in different parts of the country tc be at hand as soon as
possible if necessary. Damages of mob!le cranes can turn '
out very expensive for the owner, for instance in the course ;
of a difficult assembly, or {f closely scheduled employments

cannot be met, The crane manufscturer must take these circum-

stances into accounts As the costs for a good service are :
eonsiderable an all round mobile crane program must be of~ i
fered to obtain the best possible sales figures. ¥
Mobile cranes with telescopic jibs are in great demand, \“*
especially small cranes with a 1ifting 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 E
jibr even when loaded.

Although generally the range of 1ifting capacities sourht efter is
limited around 6o tons, an assortment of crames with much

higher 1ifting capacity often ig profitable becasuse it allows

the use of bigger assembly units reducing considerably the

everall 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,

g%:cker cranes have to be considered as a unit together with
the appertaining storing facilities. To make the stock keep-
ing sore efficient essential storing techniques have been
developed. These techniques result from the requirements of
organization, In future storing technioues will become even
more iwportant. As the crane forms part of the whole plant,
the crane manufn:turer too, must know the basic requirements
of storing techniqyues,

Cranes for steel hydraulic structures are not subject to the
highly competitive situation which applies to the other crane
constructions, Safety 18 tie main aspect of their construc—
tion. They are a logical supplement to the production program
of a hydreulic engineeving manufacturer,

Rotary tower cranes for building constructior have gained a
firm position in building construction. Actuzlly big eivi)
engineering construction projects canrot he carried out ef-
{iciently without building crames, 1hz wmarket chances are good.
Again, howaver, prices are rather low toc, With the Lncrease
of nulti-story buildings, the demand of clirhing cranes has
risen and should be cons!{derved in the propram.
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Ipuck mounted cranes have good chances of selling. But it
sust be taken into accoumt that the price has to be lov and
that complaints during time of guarantee may have a great
influence,

Fﬂtﬁ! have gained importamce with the increase of touriem,
ut y require an individual approsch based on the aspects
of safety,

Summarizing view on METALNA's production of material handling

amuippent

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 im
the preceding part, The chances range from good to fair., De-

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

twmover ~ total cost - profit
of each single product is necessary and only allows conclusions.

fces of cranes mostly cenuot be raired according to the
eost requirements of the manufacturer beceuse of competition.
Moreover, it i{s necessary to improve the income of the employees
The only solution is to reduce cost raising factors, f.e. to
rationalize wore and wore.

mi of delivery is, besides the prices, of decisive importance
sowadays, Often a higher price i8 accepted with earlier deltvery,
Attempts wust be made to reduce the actuel manufacturing perfode

end at the game time, to speed up the material procurement. Winile
in other cases this maialy depends on the abllity of the puichas~

fug department, for METALNA external factors, not susceptible by

the company ,are of importance, too., It cannot purchase at its
free discretion the required waterial, if necessary abroad, but
hes to undertake an often wearisome administrative procedure,
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Present general situation of material handling, devclopment
trends, aund evaluation

—

General

Inmense changea in material handling take place presently.
The constantly increasing transport of goods requires first
of all an sccelerated cfrculation of the means of trans-
portation. This demands very efficient material handling
equipment, as the equipment used up to now is mostly too
slov 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
consideration:

The goods must be transported with a minimm of cost
from the manufacturer to the customer. The cost arising
on their way increase their price without any fncrease
of their quality.

A fov years ago everywhere in the world human labour was very
cheap, technical equipment and furnishings however very
expensive. Today in many perts of the world 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 industry the output of goods increased and the old-
fashioned material handling systems had to fafl ouc day as they
were too slow and too expensive,

Pollowing the routes and the stations of transported goods
awd considering how often the goods have to he "handled" one
can imagine by comparing the cost between human labour and

machinery that the high cost for labour had to be reduced. Even the

appearance of modern plece good cranes at the wharf of a harbour
should not mislead oneself as a look at the Iinsfde of a ship
will show. There are manv labourers werking to load or unload
the ship nanuelly,

Theve 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 discussed,especially new
waterial handling systems,

Mechanized conventional pilece goods handling

A fov years ago the crane vas the only tecinical device in the
conventional plece goods handling. A1) other opetations had ro

.




be ¢arried out by human labour, This situation has changed when
the real mechanisation of the port handling started with the
use of the fork~1ift trucks some 15 years ago. If the [ork-1ift
trucks can be used only on shore (figure 2) the loading inside
the ship has to be done by hand as before,

figure 2

Purthermore, the harbour pallets have to he unloaded agrin. With
the development of suitable fork-lift trucks it was pessible

to use them in the ships. These trucks must be derigned extrencly
low, have pneumatic tires, and must be designed for casy
dismantling in parts to be lifted by the harbour cranes (mostly
3 tons). Additionally they must be built according to rhe

wmore stringent fire and explosives safety regulatious.

The use of fork-1ift trucks requires lsrge traffic arcas in one
level. Ramps should not exist, they would disturb the handling
and would cause accidents, The nev layout of such a harbour '«
shown in figures 3 and &, the "Neurtldter Hafen" in Bremen/Fed.
Rep. of Germany.
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following exanple will show the efficency of such equipment:

Capacity of the crane

Average

Average
{of one

Average
With an

3.0 tons
weight of one trip 1.5 tons
number of cycles per hour
crane) w 17 cye/hr

hourly capacity of the crane

estimated maximum of & cranes

per ship the loading or unloading
performance results to:

4 x 25 = 100 tons/hr

1.5 x 17 = 25 tons/hr

According to this at least 50 hours are necessary to
load 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 called
"transport unit", The pallet was developed through the use
of the fork-1ift truck. It guarantees not only an easy and

safe transport but also a proper

storing. With the pallet

the "continous transportation chain" began in which the
transport unit is the working,storing and shipping unit at
the same time.
Only one of the big varieties of paliets is described here
more detailed. It is the "Pool flat-pallet"
(see figure 5)
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800 x 1200 mm

figure 5
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he puvepean pallat-peel, in vhich reilroad companiss of

nany ccuntries are members,by stringent quality specifications
wade ig possidle to enchanpe the pallsts frecly. The return-
freight of the empty pallets is not sny more necessary. The
waight of the pallets is not taken into secount with regard
o the fraight rates. The transporter makes available the
peol-pallat for the time of tremsportation. 1f the goods

ove stossing the froutier the railroad cempany of the
vecsiviag country places the same number of pallets it has
veceived at the disposal of the dispatching country,

Although this arvangencnt is very favourable, a cheap onewvay
r!lot would gensrally be preferved.Because the pool pallet
o wot ogually suitsble for all geods, the dimensions arve
wot slvays the best and in shipments eutside of Eu the
posl regulations are net matehed. Often special regulations
arve agreed or one-vay psllete ave used, too. In many
eases -~ for instance in harbours = the goods are relosded
foen the arviviag pallet to s harbour pallst and from the
hasbeur paliet inte the ship.

e packing industry has stendavrdised the basic packing
Slmension 600 x 400 ma. This dimension emables use of the
pool-palliet 000 x 1200 as well ae that of the often used
pallet 1000 x 1200 .

She pool-pallet hee & covrying capacity of 1000 kp, piled
wp it eam carry 4000 kp. Tt {s & oo called four-way pallet,
f.0. it may be piched up Ly 2 fork-1ift truck from sither
ons of she four sfdes. The pallet is of main importence in
ohe (nterdepertmental tramsport(e.g. of & tactory) and fw the
intand evaffic, (see figures 6, 7, 8)

Por sos teamsport & suiteble stowing ia necessary. Thewefore
the wee emly of fork-1ift trucke wnder deck is mot possible.’
Bvea {f the paller has not to be wnloaded, the goods must

be stoved avay and tied with csre by additiona) pecple. These
are the main reasons vhy “containers™ have been developed vhi ch

eon veceive the goods - whether on pallacs or not - end represent

completely secured weather-preof clesed wmits.

v
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Purthemmore, the conteiner {s preforred becawss the poods can .
be losied mnd the container closed slveady in She namufasturin !
plant and will arvive at the customer vithout veleading in their i
whredhsble md veathewproof container,

he esntsiner sises, standaviised by 100 and the pernissible %
gvses veights ave compiled in figure 9. Decause oontsiners
avs weed in the VBA since soms 10 years =~ in quite lorpe
sunber = their dimsnsions had to be tehom into censideration.
Dimensions of the cross section (8 £t x § £t) ave based en the i
S eraffic 1w, which allovs o maxisus width of wehicles of i

6 £¢ ° 335 s The height results frem the haight of the
osller plate of semitrailers on one oide and the clest haight
of the voadbridges on the other,
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The large pallets or so called "flats" must be mentioned

also, which usually are of the samc size as the container | C,
2435 x 6055 wm, The height however is only half or even lower.
They are opcu 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 volune because of
the relative low grass 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 120G or 1000 x 1200 mm. The IS0 container, standardized
1968 with cutside dimensions of 8 ft = 2435 mu has clear inside
sizes betweea 2150 and 2300 um according to the insulation,

This makes clear that the volume of the container is not only
used poorly but that also mcasures have to he taken to évoid
woving and damaging of the load. To eliminate this handicap

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

900 x 1100 mn, This will fail because of the far advanced
storing technique with highly complicated storing facilities

and the now used standard dimension of 600 x A00 mw in the
packing industry.

T* has been tried to build containcrs with different sizes in
a "second generation". But this idea will fail,tooc, hecause of
the high costs and necessary changes of laws in ind1v;dn11
countries, To meet this handirap 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 mm. Loads on pallets can
be stored very well in such a container.

Notwithstanding all difficulties which result mainly from the
high cost of investuent the container is a nearly ideal
golution to homogenize the heterogencous piece goods. It is the
basis of an econowmical transport,

Fixing places and fixing equipment

To handle the containers they are equipped vith gtandardized
corner plates (figure 12) wrich a’low to use the various fixing
tools of the handling equipment (sece figure 13 and 14).
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Pixing by hand is shown in figure 13, For container bridges
however so called “spreaders", electro hydraulic fixtures
(see figure 15) are used with locking pins according to
figure 14.
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Container handling equipment and systems

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

VIt A

I
A%

figure 16

figure 17

figure 18

Figure 18 shows & crane which carries 25 tons in container
handling end - through changing of the hoisting-vope gear -
one third of this weight in piece goods handling at triple
hoisting speed.
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™in cranes to he used as twins or singles are shown in
figure 19, used as twinr the cranes are controlled from
one cranc, All the rotating and luffing movements are
synchronized for both cranes.

figure 19

n ii‘u\

figure 20
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e oontainers are mainly shipped by rvailvesd, some eon rvapid

sceins oven crossing

the frontiers. The transpert by meems

of oonitrailers is mermally linited to shert distance tvams-
pettation and feeder ssrvice. The container-shipment essentislly
shortons the turnround times compared with the conventionmsl
plece geeds handling as the following example shows:

hondling capacity of one bridge: 33 - 30 containers/he

vith an average

gwoss veight per sontainer of 10 tens

the handling capacity of the bridee is in average 200 tons/he

assevdingly the

mdum‘-

loading or wnleoading of 3000 tons of piece
® 18 hes por bridpe

wsens of conventional plece goeds handling this weuld tehe

boues (o0e 3.02).

Bueides sven e Lridges nay he wood and with tvin-iife
handiing twe containers (20 £t) can be holsted ot one time.

%  hll~ecosli-sf sesheiosse

e provieusly mentionsd conteiner handling st seaperts is alse
oslled life-on/Life=off technique. Boll-en/rell-off techniques

have boen developed from the long
mown ferry tramspert. Comtainers

- on ehassis and various other heavy

teanspotts are mved ia and out
through bow or stern hatehes (gates)

figure 28
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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 capaci y 5

of the lash-ship is: g
operation time 15 min/barge :
handling capacity 4 barges/hr

average net load/barge ~— 200 tons

average handling
capacity ~ 800 tons/hr,

5000 tons of piece goods handled by means of lash system thus
require 6,25 hours as compared with 18 hours for container
handling and 50 hours for conventional handling. It must be taken
into consideration however, that the lighters must be loaded

and unloaded.

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

There are great advantages in countries with barely developed
harbours as in many parts of Africa and Agia, Certainly the
supply of the goods in time is problematic as well as the
total performance of the barge traific loaded and unloaded,
inaide and outside of the harbour the weather conditions on
the roadstead will also be of importance especially for the
push units.

Although this system wag introduced not long ago, already

now it can be forecast that it will become an important facter
in sea transport.

Other carrier systems

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

Barge cayrier of the Lvkes-Lines

At firet the whole carrier ship wae scheduled to be
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flooded, similar to a floating dock, to enable the baxges
to float in, For this system however, a depth of the sea
of some Jo meters was necessary which is scarceley found
near the coast. Presently Lykes examines the "sea-bee pro-
Ject" which 18 planned to carry barges with a net load of
850 tons, The barges are to be hoisted by a synchronized

11 fr-platform to the stem and then hauled into the loading
deck or vice versa.

Bloom & Voss, "Travelling-Port System”

This barge carrier provides a flooded chamber in the middle
of the ship into which the barges are manoeuvred. They are

picked up from there by a deck travelling crane (similar to
the Lash system) and carried to the loading deck.

Jyends in storing techniques

Two reasons for the enormous development of storing techiniques
are decisivet

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

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

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

Types of storing

= Flat stores need relatively large areas, The store may
also have stacks, partially as continuous
.stacke, To be used {f dimensions, type and
wveight of the storing goods differ. Handl~
ing s dune mostly by fork-lift trucks.

~ Righ level stores are between 7 to 8 (end wp to 30 w)
of height, with stacks and stacking lifts
The store may be designed partly as tramsit
store,

Figures 30 and 31 show modern stores,
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- Transit stores all of the goods move continuously or dis-
continuously, The stacks are wost efficient~
ly used. Automatically the rulet "First in -
first out" is guaranteed. It is used for
food stuffs, etc,

An {mportant operation in storing is the "consignment"
(picking of orders), That means thc arranging of goods
of various kinds in compliance with an order. 1n this
manual work mostly cannot be avoided. There are 2 main
kinds of arranging:

= The coneignor is automatically taken to the different
storing places where the goods are taken and the order
arranged accordingly.

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

Store dling equipment

Most important is the fork-lift truck (figure 32) for the
store goods handling.
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Even higher stacks are served by fork-1ift trucks, mostly
of special design. In the right side of figure 33 a slew-
ing fork-1ift truck i{s shown. With the use of high stacks
various types of stacking lifts were developed., Figure 34
shows a special equipment for arranging of stored goods.

SPACES FNR STACKER AND COPRIN(R
FOR USE OF REVOLVING FORKLIFT.TRUCKS

)

A 8 T I c T
U . | N, j KIDDLE RATL
oot E DOURLE “m SIDE RAWL

STACKER CORRIANY STALKER

figure 233
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figure 34

Other stacking 1ifts are shown in figures 33, 36, 37, In
figure 35 a punch card-controlled stacking lift as part
of the total system in figures 36 and 37 bar-stecl-high~
level stores with lifts are showm,

To decide upon the question whether a stacking 1ift or
a fork-1l4ift truck will be more feasible, the following
eriterion has to be checked:

s » nunber of store handling equipment

E*uxp u = gtore handling per time unit

p = period required by store handling
equipment for one storing or pick=
ing cycle,

If () i3 much smaller than |, a stacking wnit is too
expensive, a fork-1ift truck should be chosen,
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The principal types of comgtruetion of the
stacks are shown in figures 38 to 42, Figure
38 shows a pallet-circulation stack. The stor-
fng units are put in from the lett side &nd
voll on a declire way to the distribution
side, vhere break rolls are provided. This
design is in accordance with the "fivst in -
first out" principle and results in a coa-
pact storing with high utilization of the
storing arca.

Pigure 39 shows a uvsual pallet-stack

Figure Ao shows a pallet=-siiding-stack on
tracks., These stacks sre not fixed, but
are arranged moveable,
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Figure 42 shows a pallet-
high-level-stack and fig-

ure 43 a high-level~stack

with stacking 1ift.,
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The number of stack passages (R) results fromi

n

R= x1x

frontal area of storing unit
= number of storing spaces

= length of stack

height of stack

- 8 e

h
The relation length/hefght (%) should be between 3 and 5.

3.08.4 Organiration of storing

The organization to which techuical details must be adjust-
ed is of main importance for the storing techniques. For
each kind of organization at least 2 modes of data are
necessary for fdentificationt

= data of type (of guods)

- data of destination (storing place, shipping place)

Por larger stores punch cards are used a8 basis for further
processing, Three main groups are distinguished generally:

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

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

3.09 Automation of material flow

To reduce interdepartamental costs as means of rationaliza-
tion, the manufacturing, the interdepartamental transport
and the storing have to be thorcughly tnvestigated and con-
sidered as one unit. Hence @ coutinuous flow of material
develops. Theoce measurcs on one side mostly require high
invesiment costs, but on the other side they are the only
chance for many manufacturers to produce (and sell) economic-
ally, Only low manufacturing costs enables a company to
conpete, If 8 flow of material already exists, the automa~
tion 1s possible as a further improvement. The automation
allows to reduce the high personncl costs, at the same time
often increasing the quality of the products, The figures
44 to 49 show some examplies of matertal flow and automation.
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figure 44

Pigure 44 shows a filling facility with storage zones,
figure 45 the system of material flow for goods packed
in cardboards.

fipure 43
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Figure 46 shows the matcrial flow for the prefabricestion
of ship construction, the manufacturing of pancls of a
modern dock yard,
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figure 46
Pigure 47 shows the system of material flow of one part of
& tire manufacturing plant, The material flow is achieved
by & eircular handling equipment,
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Figure 48 shows the design of the handling equipment,
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figure 48

Figure 49 shows the automated material flow of a foundry
plant.

1)+2) Kox handline eqnioment
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6) Slabebe!l conveyor
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These few cxamples reveal that the conventional cranes do
not fit into the material flow of a plant, Accordingly
they have been displaced already to a far extent. For a
crane manufacturer it is a conclusive necessity to study
the material flow of production plants to enable him to
elaborate suitable proposals and quotations,

The suitable way to adapt oneself to the special circum~
stances leads first to the appropriate load 1ifting equip-
ment,

.10 Lkoad 1ifting equipment

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

Yo achieve these goals new equipment and furnishings are
exanined as soon as they are offered on the market or at
least vhen they become known, The manufacturers of such
equipment and furnishings thersfore always try to offer
their customers new ideas and proposals to ensure contracts
and 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
fdes that their responsebility ends at the crane's hook".

This primarily had the result that the conventional buflt
crane vas less and less aultable to meet the rationalized
handling requirements. The first step to overcome this
problem led to detalled studies of the load lifting equipmeut.
Often by constructional measurcs regarding the crane

better handling methods can be found.

[ Single~point load-fixing for instance often is very dis-
‘ advantageous, Figure 5o shows a cable svspension, auto-

: matic lifting tongs and the use of loading frames for
the hgndling of long material, This soluticn has led te
clearly arranged storing and has cur down the menual work
extensively, This is only one of rhe numeyrons possibilities
to make a crane more attractive sgealn,
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The second step leads to fundamental reflections on cranes
in general, Often the heights of 1ifts and the trolley tra-
vel gearing are by far shorter than provided by a crane.
Therefore nev ideas should be approached to develop move
simple and cheaper comstructions for instance by the use
of hydraulic cylinders. Above all the scope of work of the
handling equipment must be considered in connection with
the material flow. Most likely very often equipment will
be developed vhich has only little relationship with a
crame, for instance the combination between & crane and

8 wachine tool or an stomatic welding machine. The lat=
ter has been accomplished for the production of panels,
(see figure 46),

L Y e ews k material handlin

In the worldwide trade, bulk materiul has gained more and
wore importence. The demand for raw materiel has increased
by ’twin; industrialization,The 1ncal sources of raw mate-
rial of the industrial countries often are not sufficient
in qumtity, processing not economical because of minor
quality or not existing at all, On the other hand, today
it is technically possible to ship large quantities of raw
material over large discantes at ressonable prices and
hence to supply the required quantities and qualities,

Por developing countries often the export of raw material
{s the only source of income. .

Many nev developments have been achieved in the field of
bulk material handling, Some mein improvements of the
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equipment were cbtained like horiyontal transport by belt
conveyoxs. Many things however are still not satisfying
like the taking up of material by grabs, the capscity of
vhich is limited, or means of vertical transport,

The sftuation of the wmechanically working handling equip-
went is marked by the evolution to high efficiency special
squipment linked with eachother by belt conveyors. Omnly
vith regard to wnloading of ships the manual operatiom of
the equipment could mot be avoided,

Prospects of bulk material handling are certainly to be
seen under various aspects, one of which seems vorth to
pentiont

The main raw material swpliers, the developing countries,
have serious problems {n the near future because of fast
sroving populations An increase of production sd export
vill become imperative not only to guarantee sufficient
foed but also to guarantes a coutenting standard of liv~
ings Certainly the trade with rav material will not be
enough, semi-manufactured goods will have to follow,
finilar to the change in the wood trade sector in which
the delivery of the raw materiul "wood" vas superseded
by the delivery of cellulose or paper. This development
trend will increase and change many a production flow of
the basic industries.

i i ipmen

Nowadays shiploading equipment {e omly designed ss belt
sonveyors with a relative high individual capacity of
each equipment. For breakable goods only specis) designs
are made,
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figure 53

" rigures 51 - 53 show shiploaders for seagoing ships which
are used mainly for handling of orc. The capacity is mostly
between 3000 and 6000 tons per hour, But also loaders with
smaller as well as with higher capacities are buile,

PFor the loading of inland ships smaller loaders are sufficlent.
Yor this purpose the capacities are same 2000 tons per hour,
Figure 34 showvs an inland shiploader.
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313 Ship yplosding equipment

Still today the unloading of ships is done by grabs. Al-
though this discontinuous handling fs not satisfactory,
it is the only economical solution for the time being,

" figure 3%
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For smaller capacities -~ up to 4oo tons per hour - grab

cranes are used, working in the "kangaroo systen”" (figure 55),
This system provides for a silo on the water side so that

the vorking cycle of the crane consists only of hoisting

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

For higher unloading capacities, up to 2000 tons of ove per
hour unloading equipment as short - bridge= unloaders sre
used (figures 56, 57),

These unloaders are equipped with cable-line-trolley-carriages
to keep down the construction weight of the bridge and the
wheel loads at the waterside, For the bridge in figure 56,

the grab cables are led over & steering knuckle arm (seme

a8 for the double guide crane) to keep the grab at the same
height when the trolley-carriage travels, The unloader ac-
eording to figure 57 matches this by use of an additiomal
mxiliary trolley carriage to be seen in the arrangement of
the cables in figure 58,

figere 57
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figure 58

Besides the grad wmlosders comtimwouws conveyors, bucket-
wheel md bucket-comveyor-unloaders have been projected

Md som already comstructed. Also some self-unloading-ships
ove designed but a gemersl use has not yst besn achieved,

The technical difficulties are eonsiderable and the capacities
ave only scarcely higher than those of the grab unloaders.
Figure 39 shows a projected bucket-chain~unloader for 2000
tens per hour, of the “conflow system",
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CROSS SELTION

JDmbows-Gerlis for 300-1-Frachter

e OWGTTUDINAL SECTION
figure 6|
figure 62
Pigure 6o showe a oonstructed bucket-wheel wmloader for

tnlmd ships, |

Figure 6! shows a comstrusted butlt=in-ship “comflow equip~
weat", & bucket-chain dredger for lignits vith 450 tons per
hour capacity,
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Figure 62 shows a self-unloading-ship. The freight space {s
built like a silo below which two outlet conveyors transport
the goods to a transverse conveyor at the stem,

dling equipmen ¥ storage yar
Por bulk material which s stored in stock yards on dunps,
like ore and coal, the following equipment is required for
loading out and reclaiming:

loading out veclaiming
I+ conveyor-dunp-bridge grab bridge (figures 63 - 65)
2. duper bucket vheel (flgures 67 - 69)
3» combined bucket-vheel dump squipment (figure 7o)

4, dumper grab crane

Se loading bridge vith overhead grab crane

e
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fipure 4
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figure 66
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figure 65
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Bals sonveypts

By use of belt conveyors not only the problems of horisontal
handling vas solved mearly perfectly, but at the same time
the prerequisites were given to limk various equipment and
systens vith each other. The belt comveyors offer numerous
solutions, this alveady can be spprehended from the variet
of belt installations amd placings of the drive (figure 71).
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Pigure 72 shows the installation of the belt drive,
figure 73 a frequently used belt sectiom.

L. TTERE

figure 72

figuvre 73
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Aptomation of conveying flow

With the application of belt conveyors comtinuous material
flows for the fixst time were worth mentfoning, This con-
tinuous handling has been the best prerequisite for auto~
mation,

Larger bulk material handling facilities today mostly work
sutomatically, the basis of which is the organization that
realizes all the decisive factors. With the help of compu-
ters the quantities to be called off will be determined,
equipment will be set into operation or stopped. The ma-
terial will be weighed and weighing documents as well as
shipping papers astometically issued, In & central control
station the whole handling system is represented symholic-
ally on 2 large {1luminated tahle. At any time signals in-
dicate vhich parts of the plant are in operation. The most
faportant transportetion data are also indicated at the
eomtyol station, so that the controlling personnel can
correct operatione if necessary.

The crane producer has to take into consideration that,
whereas until recently bulk material loading has been
executed by grab only, now more and more bucket-wheel
loaders ave used in the siock yards,

Only for unloading of ships the grab could hold its ground,
Oertainly this way of unloading will not last very much
lomger as the disadvantages of the grab operation mainly
vesult in a bad profitableness of the handling plant,
Yoday the maximum capacity of grab handling equipment is
2000 toms/hour, when handling ore. Average equipment hand-
Jes looo tcns/hour. Belt conveyors are designed for much
higher outputs, A further disadvantage of grab equipment
fs that it needs an operstor even for invarisble operation,
such as remcval of a dump,

Without doubt, the further functions of the gradb cycle
after picking up the goods can be sutomated such as trolley
casriage movewents, discharging into the silo and retum-
fags by this the operator will be relieved of some work
but nevertheless 1is still necessary,

Bucket-vheel equipment does not ahow theee disadvantages
and coen slso be designed for capacities corresponding
guite well vith belt conveyouvs, The higher wear of this
equipment iz more than compensated by the lower purchase
end enexgy costs and offers the premise for sutomation.

In this field the monufacturer of conservative eremes will
have to face Jeclining demand, too, which makee {¢ neces-
sary to adept hiuself to the sbovc mentioned developrent.
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Isportant future fields of material handling
equipment ,

Mathet amalysis

Newmfacture
Stndavdination
Censtwuctions wmder license
Nmagousnt and cost eemtrol
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Saneial

e general development in the field of handling techniques
hes to follow up the tasks ocutlined by the cost reducing ap-
Ll:ucin of material flow systems requived by the industry,

re will be very good chances for all types of handling
squipment which fit in easily in such a matsrisl flov or
wke this flow possible. Cranes of present design shov s
securzent trend except ervanes of small siszes and special
ctmes, In Yugoslavia the handling technique may develop
-ucuy different vegarding the time factor but in prin-
ciple the same problewms will erise, Especially in the ex-
port business this peneral trend has to be considered,

hvelopment trends veveal soms important fieids where further
repid progress vill teke place snd ~ from the side of wmanufec-
turers of handling equipment = has to be followed wp very
slosely, Othcr fields require only comstant redesign and
fwprovement of the overall and detailed comstructions.

Since imdividua) courses of development pemmanently show
sinor variations and adjustments to changing requirements,

it vil]l be necessary to provide for a move thorough markst
ressarch and market analynis, A permanent control of produce
tiom quality and, beaides, of produced equipment slready
Gelivered with regard to perceptidle “weesk points® both in
quality and in design will render an important comtribution
to the comtinuous process of improvements,

Production comtrol and fmprovemsnt of produced goods lead to
the fields of mthods and procedures of manufscture as well as
to standavdisarion with i¢s different rmges of applica-
tin. '

Bxioc capacities of engineering skills wd experience
should uwtilized to reduce the wse of comstructions
wéer 1icanse md devalop own designe,

™ success of s amufacturer depands not only on the high
ality production of equipment construected according te
the most advenced design but to a large extent ou sclling-
» prices obtafnidble and on reqiired produciion costs re~
spectively, It will be necessary to apply every possible
wmeasure of rationalization to veduce production costs,

ecommsndations can be given as followss
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t fu elds eyial dling equipme
METALNA should pay particular attention to the fields of

= pallet transport and pallet storing with special
rvegard to the advanced wethods of automated systems,

= containerization in piece goods tramsport with the
appropriate modern handling equipment and regarding
the most recent developments (such as the lash-system).

= automation in bulk msterial handling with regard to
bucket-wheel loaders and psrticularly to sutomated
system of belt conveyors.

Baskat galysis

NETALNA ahould provide for ovn market analysis wp to a
esrtaia extent, At least the salesmen and agents of the
enterprise should permanently study the views and cpinions
of prospective custorers as well as chamges in transport
systams and report accordingly. Furthermore developments of
eompetitors - have to be observed closely. All data ob-
tained should be evaluated statistically for the perma-
sent accesa of the management of METALNA,

Neaufaggure

Gemerally more simpls comstructions (with regard to manu~
facturing) should be achieved by means of closer co-opera=
tion between the design-engineering and the manufacturing
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 und auitsble material according to the
different requirements, To increase the efficiency of mmu-
facturing procedures particularly the automatic welding
equipment should be used more effectively and replanished
significantly, Besides, possibilities to apply advanced
metalvorking technology should be studied and {splemented
as far as applicable and favourasble,

Further assistance is vecermended in ehh regard by making
avelilsble experts for an on-the-job assignment om

= agpplication snd wtilization of asutomstic welding
s@quipment

o gpplication of advanced metalworking technology.
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‘hours needed and the programming of the different produc~

Stmdazdieation

The meaning of "standardization™ as far as applicable to
METALNA {s threefold and METALNA should engage in each
range:

= standardization of construction parts with the view
to have more interchangeable parts (for diffevent
comstructions) which can be produced more scomomical~-
ly in larger quantities and to facilitate the problem
of spare paris

= standardization of construction units also with the
viev to have interchangeable units suitable for dif-
ferent types of equipment again considering advan~
tages regarding manufacture and spare parts. In ad-
dition the designer can alvays base his constructioa
design on a certain part of fixed construction units
with defined specifications

~ standardization of equipment, particularly of small
and medium bridge cranes, to have availsble a fixed
programme of cranes vith only a limited mumber of
different lengths of span and 1ifting capacities.

Semstrucgions wnder licsuse

NETALNA manufactures quite a nusber of {tems under license.
Megarding the cepabilities of its engineering staff METALNA
should try to develop more own design,

Menagepept_snd cosg control

Rationalization necessitates a detailed investigation and
cemprehension of procedures and costs, This is achieved

means of systems snalysis and systems engineering with

spplication of network techniques. The control of wman~

tion stages including the arrangements for material sup-
plies cam be facilitated efficiently only by using electro~
afc data processing., While hardvare is available by computer
focilitiea in Ljubljana, standard software has to be adjuet-
od to the particular conditions of METALNA and the appropri~
ote systoms installed and iwplemented.

Purther assistance should be wade available by sssigning an

- expert in systers snalysis and systems engineering to
METALNA for the elaboration and fwplermentation of suit~
shle systeuws,
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M Ve Bistery of JETNM

Stnee its foundetion, NETALNA, whiech s eue of the leading
Yugeslav mechine construction firms, has been marvewly com-
nosted with the building of pover rnnun plonts and 2~
vigation and navigation schemes. Today

s virteally wo hydreslectric power plant wi Metalna's

hpdssulic gates, cremes, penstochs and ether hydeaulic oquip~
ot .

Whea the Fals hydroelecteic pover plant on Dreve river wae
built more then 30 years ago, a pretty well equipped eonstruc-
steslverh was left on the cemstruetion site.

conpletion of the Fala plang, the workshep machinesy
oquipnent were taken to the mow werkehop built at Neviber
the conpany Spledaa stavbena druiba, predecsssor of
alna, wos established fa 1920,

The workshep, which hed thea sbeut See werhers, developed
and onpanded with the yosrs teo a coupeny having sov 30ee
out of whieh move than four hundred emgincers
toshaicians, cesncmists and othor college educated

onperts. W—u experience, cesperation with renswa
eign firme,0c f

]

domoetic and for fentific iustitutions and
tolividual sclentists, highly skilled workers, lavge design
tise, wpto-date oqui workshop covaring mere thas
000 8q.8., wodorn outfit and spperetus for testing
ale end final products, good ecganisstion of werk,
z ton of moders mamufacturing precesses have enshled
csmpeny te attain a high techmicsl level im the field of
Sostgning, nemufecture and erection of equipment for pover
geneteting plamts.

Water contrel equipment for hydraulic projects, evenes and
othee loed handling oquipment sve ameng the primcipal items
tn Mtalne's vangs of products. Per decades, the firm
has boon huown alse for cemstruction of bridges, steel framed
strwstures and tanks, vhilst ia the latast decedes it has
ﬁd ronown as meswfacturer of vefrigerating plemts, ship's

oquipment and other equipment for metallurgical end
chenical projocts. The activities are sot limited only to
he delivery of items of oquipment but alse s cemtracter for
slagle~raspens ibi1ity service for cemplete prejosts snd 2o
oupplier of complex plamts.

3¢ oan be satd that teday Netalna eajeys an emsollemt a-
tion in this country and sbread, perticularly ss waker
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ovanes and other matariale handling equipment as well as
weter contrel cqutroat and penstocks for hydraulic pro-
josts. 3¢ pover plants sbroad and 67 power plante and
fevigetion canale and ittl'ﬁlﬂ schemss in Yugoslavise
ave eutfitted with Metelna's oquipment, In totel, the
fism hes built se far 130,000 tons of this kind of equip~

Galy ia the last swo decades Metalna has built mere thaw
1,500 cranes for shipyerds and harbowrs, steel mille and

plants, veed industry, building imdustry, etc. The
tom hes developed and improved numerous special types of
oranee (oo ammex 3t Cremes and other Materials Nandling
Bguipnent Produced by Metalms).

ohe last 8o years, sbout Go power plants have beem built
in course of construction im Yugeglavia. Omly two
sve wot outfitted with Metelna's oquipment. The
that Metalus has received the order for delivering
than 9,000 tons of squipment for the Djerdap (Ives

) Bydroslectric Pover Plant bears witness of the trust
fdence it has gained with the clients.

i

11

i

e of hoen imternatiomal competition, Netalna has
sverded more and mora comtracts sbroad, pertiecularly
of the high quality of fts preducts and ite numerevs
faportant references. The foll projacts ave equip-
with Netalua's crames, weter costrol equipment snd pen-
t Awash I snd 11, Adola and Tis Abbai in Bthiopia:
ric power plantst: Matatils Dem, Yomuma hydro-
¢ plant, Nirakud Dam end Panchet Nill Projects in
Indle; Chichoki Mallian and Gujranwalla Projects im Pakistamg
&hled and Yoyulisher Projects in Turkey; Yarmouk Project in
Gyria} Kpine Project in Togei Crandes Chutes and Demkea Pro-
ia Cuinest Mahbsd Preoject in Iranj Washwemg and Monds-
Preject in Burma| Muda River Project ia Malaysis, Kirirem
in Cashodia and mmerous ether projects, among which
should be mentioned the irrigation system of Ceylom for which
Metalng has deen supplying hundreds of gates for several years.

ill[[;

i

Por many pover plamts in Yugoslavia and sbroad, Metalna has
built hitherto more than 100 heavy powver plamt cranes, sostly
overhesd travelling crenes and gantry cranes, Large cranes
of wp to loe~ton capacity and wore cperste in Chichoki Mallian
ond Oujranwalls plants in Pakistan, Nivekud and Pamchet Nill
s in India, end slsewhere, Overhead travelliag cranes
handling pover plant equipment weighing meve thea oo
tens have been conatructed for numerous power plants in Yugo-
slavia, umong othars in the Sredaja Dravs I Plast construet-
od recently. These are mot, of course, the diggest ecranes

R




built so far by Metalna, Some years ago, the conpany supplied
to the Gdynia Shipyard (Poland) the then largest crame on the
Continent, vith 8 capacity of 2 x 250 + 2 x 60 + 30 ¢ 5 rons,
it can handle ship sections weighing wp teo %00 toms,

In sddition to power plant cranes Mctalna manufactures all

types of hydraulic gates, ranging from the sfuplest emergency
gates to the most intricate suiomatic gates vith hoists, further-
wove trashracks and standardised trashrack rakes, sieel liners
and penstocks of largest diameters. The company has equipped
with penstocks as many as 79 hydroelectric power plants, the
longest one, vhich i{s 6 km lomg, has been installed {n the
Ririrom hydroelcetric pover plant in Cambodia,

It ts difficult to suwmarize the results of half-cemtury's
ectivities of the firm and the list would be too loag though
enly the most important among the thoussids of plants and
wnits swpplied in the tvo decades after the war would be
otated. 1500 cranes and other materials handling units,
loey000 tems of gates and other hydraulfc equipment, 79 pen-
stocks, 151 roed, raflvay snd combined bridges, 230 large
factery buildings, sports halls and other stecl fremed build-

s tems of refrigerating plants and thousands of tamks,
dack equipment for Ilo largs ships, wost of which are bulk
eazriers of more than lo,000 tons TIN, havwe been supplied iu
the last two decades. A larpe peri of this equipment has been
faperted in the last 12 years by 77 countries of Eurepe, Afri-
ca and Amrica, These are Argentina, Aweteias, Braxil, Bulga-
ria, Durma, Coylom, Chile, Ethiopia, East Germany, West Germany,
Greses, Guinea, India, Indonesia, Iran, Isveci, Jordan , Cambo-
éts, Oba, Liberia, Malaysia, Mexico, Novway, Pakistan, Panana,
Poland, Pumania, Syria, Soviet Union, Sudsn, Switrerland, Togo,
Yurkey and United Arab Republie,




AWNER 2: Ghort Description of METALMA Works

ri of Pacilitie
Sutvey of mmtacturing fesilities:

« Prepavation bay
~ Welded steel and elumimum structural work fabrication shops
- Netch sover and hydraulic equipment fabrication shep

= Nachine shep for machining parts requived in custom=made
preducts, vith aunealing department

- Nashining department for preduction im series of parte for
hydraulic gear, pumpe, ote.

« Porging department
= fmticevrosive protection depactuent

tayeut of shops

She sheps are provided with ample space for storing large quanti-
tiss of vov msterials to be fabricated. Prom the storage the
meterial is given over to the preparation bay. Marking off the
saterial io {utly effected in 2 spocial area of the storage
vhere also flame cutting cae be performed. In the main, marking
oft, eutting to sizse, shearing, saving, straightening, snd
nashining of plate edgen to be welded ave performed in the pre-
poration bay. Adjacent to that bay ie the welding bay where at
the vear end a press is provided for bending plates and various
rol lod shapes.

Mdjesent to the comstruetional steel work and pressure vessel
fabrication shop ia the cluminum and aluminum-alloy tank fabri-
cotion bay. At the end of the shop is the non-destructive testing
Laberatery for inprocess i tion. All testing wnita con be
oarvied to all shops, imcluding the lavge constructional steelwork
ohop just behind the welding shop. Behind the large constructional
steslwork shop hypdraulic devices are provided for testing pressure
vessels and penstock sections. Nearby & large electric annealing
ferance is provided for strustural work and pressure vessels.

The total area of all factory fecilitlies is abowt 25,000 £q.m,
and the tetal aven coversd by the factory is sbout 30,000 Bq.n.
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Denatpek gnd Prosence Yensele shep

The velding bay has mere than §,000 sq.m covered ares. It is
oguipped vith all required installations fer elestric power,
oonpresced air and cesling water supply, and with material-
hoadling cranes. A

Deseription of Shep Neuipment acocesding to Predustion
Bmases Stases

The welding bay equipment complies with the specific requivemsnts
for the fobrisstion of stesl strustures, pensteshs and pressure
vessslis. In the main, it includes:

to
sssnslly ia the stevage of the preparstion department of the welding i

|
$
i
i
;
2%
2

leme cutting wmit MEGATON accerding

Piese Rige Neshining

Bige machining of plases and shapes to be welded san bs offested
o fellows:

:bnmuﬂ vith the sutemetic wait MEGATON of L'AIR
masually or semi-automatisally by means of
other flame cutting devices;

-u late edpe planing machine of VORST make, vwith 12 » long
Soble, and on & 6 u long plate edpge planing nashine of VULOAK

Roll Dending of Plates and Uhapes

PMates and shapes ave roll bemty

* g 8 roll beonding washine of DOMBAEY make of 4 u offective
wldth, for up to 4o ma plste thiskness;

= ¢ roll beniing mechine of EIRISIE meke, offcctive vidth
8.2 m, for wp to 3o mm plate thickness;

« gn 1,000 t capacity vertical press, for up to loo m plate
thickness

I specisl caces these machines con be used for striightenting
of material,

sine of materials - plates - &8s effected |

pletes s wet vequired as cwtting 9
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Nalding Ssniament

:n&n is effested mamually, seni-autenst ically and stemeti-
s I

thaomel are welding

msve then widing msdwﬂwﬂ. LI

ond RABE ond transfovmers of ushe , SIRMNENS
®we. e m;mu.

Semi~ovtomatis and autematic welding

mummmmousm.nm. L'ARR
.In.u-’m Mestris, and gos shielded ave weld
enits (K10, u&,uuwmuuu.um.n '

]

Teve then 250 weldews yearly tested by weiding fastitwtes ave
auployed for clestric sre welding fa our £4rm, Por spesial strue-
suses the welders have to pess ¢ sts qualifieation test

oo thet & Sherough of their ond profictemsy is
phven,

An ssevrste veserd fs hapt wp to date en esch welder shous his

ﬁ“omrﬂduﬁnum.md*lam
opezated, used for mamal are weldiung 23 well as fer

phwee

ntanstic weliing. Individual perts weighing mote than 2o teas
008 be retated. positionera for swppeorting=structures
e alse available. Por instames, o :ou-t”o positioner o~
Sating areund & vertical axle wp to § n heoight

long cantilover s enployed,

and with ¢ 4 n




wster and 3,500 mm Length ave previded. Likewise, pressure
vesesis sre tested,

. Midinn Elosstodes and sther Fillex NMesgl

Welding slestrodes of Yugoslav aad foreign makes ave wsed for 1
. aanuel arc welding. The slectrodes employed have beem approved
by authorised Classification Societies. Omly basic typs elec- !
tredes are woed for welding pressure vessele and pemetosks. &
Jor oubmerged arc automatic welding, velding wires and fluxes 4
of well knowm mekers are employed, the grude chosen hru W
o the rlluy of the base metsl and requirements of the werk,
The filler matsrials are stoved vwich particular eare.

| ]
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furnace of 1,860 W capacity fe weed
(st 640°C) —3 for notwmalising ansealing
wrnsce has boon designead and constructed
MONEAR Tugoslavia. Characteristics ef furnaces
leads 3.8 u-tt‘n tone, effective aime: 3,440 x 3,840 x
. The furnass is fed by ics owm transformer of

4 IV veting. I8 is provided with 24 messuring points
outmetic recording. Accwracy of weasuring: ¢ lo‘C,

“  § "”l’
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The mashine shepe are divided iste 1ight, madim and hesvy
mechining, aad verk is organised mudt.qu.

Jor hoowy machining the shop is equippeld with:
Wevy bering mechines, 115 mm dia spindle;
mm. 900 = 1300 mm dls.
for mdivm=duty machining mainly econsists of 330
Gla Jathes of length wp to 3000 12 and of planing mashines.

for un‘uﬁm osnsists of So0 m diameter
tothes, 1000 ¢o long, autenstic lsthes, copying mashinmes,
ond grisiing ond planisg maohines.
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The inspection dapartment is divectly vespomsible to the General g
Nanager. The scope of the imspection department covers all ~
faspection vork ia the as well as on the comstrustion
sites vhere NETALWA installs the equipment it has supplied.

The faspection department consists of: d

- inspection section which takes over and ascepts all ~;5
naterial in the suppliers plants or im owr fimm}

u-pnuu inspection in shops where the verious fegbrication
are chegked with vegard to the fustiening of fadivi-
meshine elements

* fiasl ton sestion vhich effests qualitative, dimensiomal
ond functional testing of fobrisated assemblies, umits or

““a

Snspestion depastuent laborsteries
= ghysicel and metsllographical testing leberatory)
= sondostrustive testing laberetery;

« ghanissl ldbevetory;

The inspection departnent lsberesteriss carry omt all eash.

of satevials regavding 1ty of base metal, filler metal, ete.
Alse ressarch work is effected for requirements of the fsctory.
The dopartaent hoeps cemplete vecord of the matearials veceived
ond of quelification tests of welders. It also keeps the inspes-
tion recovds on masufactured wnits and plamts:

&) oustemers's name with dets on plante and vorks ovders

) test veperts and cextificetes or base and f£iller metal,
data en testing ia commestion vwich welding, smmssling, ete.

¢) wsidor's gualification certificates (photostatic copies
o tremseriptions)

@) élmsnsioned shotches of inspected parts em the plant, with
indication of the apots imapected by radiography or vitra-
owpnd, with all required data on results, weldevs' de-
slpnation, ftems and stesl mill heats. Special certificates
e fesved for hpiraulisally tested items.
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Laboratory equipment
8) The mechanical testing laberatory is equipped with:

= Se~ton capacity pull-test machine of ANSLER which ie tested
overy year for the required measwring renges

= Gharpy ispact-testing machine for 15 m and 3o skp vanges
for deternining impact strength of materials, with ecoeling
devices vp to ~60°C

= Universal apparatus for measuring WS, WC and W hardness
and other amcillary devices for tqslmul of mechanical
testing laboratory.

b) The metallographical labozatery is equipped for micro and macro
Ssating of welds and metals. It is fitted vith o LEITZ-PANFOTH
metellographical microscepe with sll equipnent for preparing
Sest pleces for manval and electrical polishing.

¢) The shemical laboratory effects anslyses of metal, and tests
painte fer snticerrosive pretection.

¢) The ssu-destructiva testing laborvatory is provided with:

* 3 R-vay wits, mmelys

300 WV X-ray wait of DALTEAU make
See RV R-ray wait of BALYRAU meke
Se0 WV X-ray wait of BR NIE make

« soveral vedio-sstive isotepe waits R‘”. ﬁl”

e § sitrasonic flav detectors of KRAUTYRAROER make
(ons of coch is transisterised)

« | vitrasenic flaw dstector of YRETT meke

~ myasvous sets for testing by penstration sre availadile.
Shey ars minly vsed for checking welds on high-slloyed
ond steinless steels and heat treatable steels.

Sondor positions fm the inspection department ave ecoupied by
onginsers, tecimicians and highly-skilled inspsctovs.

Produstion control and plamming are vequired for servect and econ~
tinous flow of work. Therefore all designe and shop drawi T
@g® through the production contrel and plamning depariment
Wich experts for welding, machining, heat treatment and other
wgineering brenches vork. On hasis of the draving and other

ived data, this depariment prepaves the fabrication of the

ts ov plamts. It determines the correct shape of weld grooves
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ia solation to the welding toshnique, She grade of dase and filler
metal, the funstion of the welded joint or seme sther cematruse

‘Moummhtbmootwatm
of lebrication of the work frem the preparstion eperations wp
6o the required teste and fimal eperatiomal tests on she site
Muoeh.luﬁ::::ﬁ:;.:::;ﬂom::utmu
divess comtact o inepection depertment
Leboratovies and shepe.

&s I8 con be soen fyen the refersuces enclesed, fer dusades
NETALIA boon mamufacturing oll kinds of wnits and plamts
with uset onscting requiremssts. It has Shevefore boon ro-
the Claseifisation Secietiont LLOYR'S RRGISTER OF
JUSOBLOVENSK] REGISTER IUREAV VERITAS,
BUREAY OF SRIPPING and NORSK

4

1

st SRR R Ly
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MNNEK 3¢ Gvense and ether Matorisls Nandling Beuipment
M-

. Dmc_alent_stenes

Gumey cvance of verious sapesisies for nntalling end ovechasting
gouseaters, turbines and water sontrel oguigment. »

Overhend uﬂ%l&u sranss for hydveslestric and thermal power
ml

Soals’ Gube gate evemss.
Gade heldets,

Seslvashs and volling nill erancs
Pig ‘seshing sremes
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sapacitios for dooks or slipways,
sense for slipways.
anes

mtnhyh&o,ubdod!hutzmhdu
Plesting sleving srance with fined or lufting Jib.

MWI@M‘M R

Betary cranss with hook, grab or magnet

) m-uu sapasity standard crames,

Oonplete port oquipment for fully mechenised wiceding o
of eves, osal, and other bulk materiale. it
fenditag eand conveying appliances for r grein siles 4
fpesial svanes for container handling in ports, on ohips,

18 vailve? stations and warchouses, mads to 100 standande

for sonteiners weighing wp to 3o gons 4
csnveyers for wnloading of pashed geeds |
vetary dock eranss of verfous capasities.

]

and other bulk waterials
ccoan~geing end river

or without trimmers for sil types of shipe
udu:uhdmpus

4
;

;
i
i

1
i

thout eantilever

i

ie bridge

rail teolley and gred

et tretley

loy and vagen ¢
cszans on bridge (vith hesk or grab)

H

it

ii;lt!ﬂ!

if

I

!
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Pertal crames of light Swbular eonstruction of up to e m
open ond wp to 38 tom sapacity. Intended for handliag pre-
febeicated olements ia building weterial induwssry,

Goblovape for Mig povjests: dans, hydveclesteic power plente,
beidges, ots.

zhummdhmmmﬂulmn
1ight cabing or epen chaive,

¢ 1ifee (6 cypos) eperated by édiesel or elostric
wtere vith sutput renging frem 1o ¢o 12 B9, Capecicy @
to (,000 shiors por houe.

Goods sepowaye of shuttle or continuwous spstem.

»
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