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ARRANGEMENTE TO INCREASE SEASONAL DISPATCH
CAPLCITY LSPECIALLY BY FORK-TRUCKS.

By Agne Wentzel,
AB Ftrenade Superfosfatfabriker
Haleinghorg.

Superphoephatc and fertilizcre containing superphosphate, pulverlzed

gnd gronulsted must gencrally be stored some time before packing with
regard to the durabllity of the ancke. i on rule mackfilling in the
factory tokes place in direct connecticn with the dispatch and it 1s not
usual thet bagged superphosphate 1s stored 1n any oppreciable guantlty
by the manufacturaer. Therefors gremt demands are mado upen thoe arrange-
ments for the bapgfllliing, owlng to the fact that the varlations in tho
dispateh per day, and also during the day are grent. But the number

of packing machince snd the number of workara must be adapted to the
maximum Joading, and the utilization of the machlnes and the peoplae

will periodically be lew. Untll a few'yeore ngo most of our products
were delivered by reilway or by hont and the factorles had then good
poaaibilitice to survey the actual needs of machlnes and psople from day
to day, but by reascon of the great incremgo in road transport, today
sbout 60 % of the fortilizers is fetched from the factoriems by trucks,
25 % 1z still shipped by boat and only about 15 % by rallwasy, The
fetching by truckas cannot be directed by the fertlllzer suppller amo

that a feirly regular londing per day c¢an bo roached, hut the trucks
coma oltan to the foctoriee or to plmnose In the neighbourhood with other

gooda and bring fertdlizer back as rofurn crrgo. Weathar and state of



ronds nre other incmlculmble faoctors, which can offaeot vary great
differences in thc quontities lomded from day to day. The inoressed
fetching by trucke hes =lso caused a concentration of the dimpatch to
the perlod, when the spreading in the fields tokes place, Thilim 1ia quite
naturally because the bags can be scnt from the fsctory directly to the
farmer, and the costs for handling are only theose for the tranaport,

To dispatch the whole annual output during 2 pr 3 monthe ia slmost
lmposeible and would cnuse very large needs of astores at the factorica,
high intarnal coste of transportation and = large-acele hagging plant,
With application to periodical price additions nnd storage oompeneations
we have attained a good levelllng of the dlspatch from the factoriea
durlng the whole year, with exception of May and June, (Fig. 1.)

There still remaln considerably larger daliveriaa during January, March,
April and Ootober mnd then the time of waiting for loading can rime to
2 to 3 hours and exceptionally up to 6 hours, To docrease the time of
waiting for load, to get & more regular employment and m better
utilization of the sackfilling equipmenta, we decided to bulld atores
for bagged fortilizers at our fmctories, When the capacity of the
bagging plant is lnsufflicient, loading from the bagged material store
takes place and when the direct loading from the bagging machines de
dacrenses, the astore can be filled up agaln,

f1lling of Sacke,

Qur fertilizers mre packed in psper sacks made of 4 ply kraft paper
75 E/mE (31 D.C.) with one ply union paper 125 g/m2 (54 D.C.) in the
cantroe, but asckas for potassium-supcrphosphate conalst of 3 ply kraft
paper 75 E:/m2 (31 D.C.) and 2 ply union paper 100 g/m2 in the centre
(41 p.C.). 8inco wa bugan to use paper bags in the late 1930's, they
have been of the amswn open mouth type with fop closure made by sewing
or cord tylng. We have, however, after tcets during more than &4 yearas
now decidsed to change to pamtod valve type saocks, The filling of them
lg effected with machines of 9: ¢ Regia’type, whioh with two monles hma
an avarage capacity of 60O bags of 50 kg (110 1bs) per hour. With
valve begs the packing coste will get lower, because after filling no
clopure is neoessary, and the fllling can bs done by only one man per
machine. Most of the Swedlsh manufmcturers have or are planning to
buy machinee to make pasted valve bage with gtepped bottoma, Auch a

pastlng mskea them just as good as the sewn hottoms,

After the filling the sacks are dellvored directly for distributicn to

the customera or proceed on conveyor helts to = storehouss.



Bagped Material Stors

The store's size has been dotermlned by thoe facﬁory?ﬁ capaclty
and the seasonal varlationa in the deliveries. We took also intg
conBlderation e proper utllizatlon of the eximting packing eguipments.
There are four of thaem, each with o capmoity of 240 tons per 8§ h.

Our two biggest factorles have an annual output of about 270,000 tons
and we have calculated that a bullding taking 5,000 -10,000 tona ia

big enough to tale up the periocdical differences of the dispatch. Such
8 storshouse muat have a floor area of ahout 2,000 ma nt a free haight
in the whole storehouse of at leamt 6,8 m. In the area are truckways

etc., lnocluded. The store's capacity oan be turned over 8to 10 times

4 yeoar,

Handling in the Bagged Materipl Store.
The store should allow a blg loading capaclty with o smell staff of
workmen, msnd the receiving of filled sacks haa to be done with little
monual labour too, because the mrriving quentity in most cames depends
on the poasibllities for diroct loading from the packing machincs.
Therefore the supply from every bagging machine ran range from
0 to 600 bage/h in a day.

Theme demands could he aatisfied by bags on pallets and stacking them
with a fork truck, which alse should be utilized for the loadlng. With
bags on palleta the mtore's floor-surface can be utlllzed effectively

to about 70% capnoity, without covering the ways for the fark trucks.
The pallet it=zelf takea 12 - 13 % of the space for one pall load., To
reach as high capacity as possible, warahouses for palletized goods
ought to be built without pillars internally and the walle hava to be
gulte even on the inner side,

The filled aacks proceod to the store on  conveyor beltm from the
bagging mochinos. They wiil be directly pslletized in a fully
automatlic  pall loader, manufactured by a Swedish firm, It oan
palletize 900 amacks/h nnd bullde thus one unit pnll load with 30 =sacks
in two mlnutes. Pnllets can be put into the machino'a palletstore and
the pallet lomads ocan bc removed from o roller way with a fork truck,

without atopping the loader, (Fig.2).

Tha cholce of the mosmt suitable sizc of pollets has been conaldered
vary clomely. The Economic Commimsion for Furops (ECE) has in
Deoember 1958 resolved to rccommand using 800 x 1200 mm pallots

(32 x 48 inches), which is the same as that, which the international
rallway unioen {UIC) wanted to introduce, Thia type of pollet,

is not mo sultable for 50 kg-bagas (110 1ba) andd903not allow atacking
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to more then 3,7 m, with unit loads of 21 sacks 'i.0, 1050 Kg (2300 1bas.),
When stacking more than three palletm on each other tha pile will tend

to lean aldewnys, which makes the removal of the pallets more
complicated, and there will also he a blg risk of the atack to goming
down, That made ua, "abandon the eize mentioned mbove, and
choose a pallet with tho dimensions 1050 x 1300 mm (41 x 51 dnochea).

It 1e fitted  in Swoden/miximun  ndumitted breadth of trucks, which
generally 1a 2300 mm (90 inchee). These pallets make it poaeible to
load lorries and railway cars of normml performance to full carrying
cﬁpaoity. (Fig. 3),

The pallets are mmde for only two-ways handling in order to get good
Etahility and durability, They are decked on both sidea, to prevant

the smcke belng demaged in the plle, and are made of birch - or pinewocod.
The weight is 30 - 40 kg (65 - 85 1bs) and tha price is about 14 Swedish
Crpwna (& 1, -).

Un every pallet we put 30 bags (i.e. 1500 kg or 3300 1ba) with 5 bags in |
a layer, which are atacked in s speclal way to keep the layers within the
pall load together. The sacks nre not fixed to the pallet and we haye
not found it necessary for our products to mstobilige

tha macks wlth adheslives or somecthing similar. The empty sacks have

the dimensiona 55 x 64 x 14 om, and filled they meamsure 43 x 62 x 16 cm an
oorrespond almost perfcotly to the pallet #ize, so we get none or s vary
small- overheng, which 1s of great advantugo for tha avtomatical pall
loading, The pallet tekos o Tloor ares of 1, 5m and has a total helght
of 1,1 m, Stackihg can be nrranged up te 7,5 m, that is moven pallet
loada on each othor,

All handling in the bagged material store is carricd out by fork trucks
wlth a onpacity of 3500 kg (7700 1bs). By stocking, the truck has a '
capacity of 25 -~ 30 pallet losds par hour, when the average transport
digtance 18 25 m, By loading, the truck takes two unit loads nt the
gume time and one man with & fork truck omn therofore lonmd 40 - 45
pallats por hour, Without the new atores our factorles in Landskrona
and Norrk&ping could only lond baggcd goods dlreot from the mnohine &

with an nverage oampacity of 85 tona/h. To aatisfy the bigger demsnd

of leading durding the senmnns the bagging and loading have beon running
in two shifts, but we also have had to rosort to bagging wlth simpler
machines, which require much more manual wori. In this way we have been
nble to losd about 1600 tons per day.

Now all bagging will be done with the memi-mutomatic paéking machinea
only, even though .they periodically must run 16 hours per day, but the
dispatch can be arranged only in dey shift, ewing to the loading from
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the baggced material store,. Une terk truok, only occcuplied 1n losding,
has o cepaclty of 60 t/h, and with two fork trucks we have increased

our sessonal dilepatch capacity frem 85 t/h Lo 205 t/h, without enlarging
the bagging plant., These two trucks cwn, if necessary, run in two
shifts and then 1t 1s posaible to incremse the total loading per day to
2500 tomm, that ie 50 % more than wa could rcach in 16 hours without the

new ctore.

The arrangement for the supply of fliled buga to a store with an
automatic pall loader also reducesz waste and walting times mt the

bagglng machinea, which conaidernbly increases thelr offsctiveness.

Dimtributlon.

In order to reducc the storage of fertllizers et the factoriea end to
facllitnte distributios 1p eeaeon, wae have » few stores of our own,
Thege stores are now to be supplied with the fertilizers in palletized
baga., This hos become possible awing to the better utllization of our
factorlea' bugging plants and the very good quality of pasted valve
baga for ptoring fertilizers of differcnt kinds.

Most of thess transports are made by trucks, the platform of which will
be rcplacged by a roller asysbem. For thesze trucks we intend to nmeke a
special losding equilpment, consisting ol an inclined roller woy

connccted to the pall londer and with spuce for 10 pallets in two rows.
(Fig. 2.).  When the truck 1lg rcady for losding, the rollers cof tha
lording equipment nre msde free, and the pallots roll nway onto tho
lorry, the rollers of which will he braked durding {ransit, For unleading
there will be o similar arrengoment. Im thile woay leedlng end unloading
con tolke place in two minutes, compared to 15 minutes, when using a

fork truck.

To our quayeide stores, as woll s those of our customers, the fertilizer
is mostly sent by boato of 100 - 200 tona. For this type of trunsport

we have ordersd a motor ship with a deadweight of 1000 tons. It will

be speclally bullt and arrmnged for oerrying palletlzed goodm. Wlth

two deck-cranes and n loading fork, which can take 2 pallet loads, the

ohip can be loaded or unloaded in 8 hours.

Summary .

Of ceurse polletizing ond storing filled bags wlll ceuse an additional
cest in our femctorles, compnared to direct londing. But we conelder,
that such arrangement involves very greast advantages in the dispatch
and cromtcs posmibilities of o ralionsl utilizmtion of machines nnd

people in the boagging plant, end also of the frncterles' storeas.
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The biggeat profits, however, will arise in the further handling, when
the begs have left the manufacturer. Thia form of delivery would be
perfect 1f the pallet lomd once built}%ha facvtory c¢ould pesa unbroken
" through the whole dimtribution chain right away to the farmer, 1t
is probmble that this will be so to a' large extent in o couple of years.

Already loading at the factory, transport by truck to the
retaller's ators and handling there of unit pallet loads can save
up te 7@ Swedish crowns per ton (L.-,10,.-) compared to the ususl

"sack by sack'" handling.
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