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SSTRACT

Falm oil extraction in the Repuilic of Guinea is at present
cone according to traditional methods with wild dura salms
as the cnly source of fruit. A survey of the present situa-
tion was carried out and on the basis of its observations
proposals are put forward regarding the planting of improved
varieties of oil palms and the introduction of hand operated
01l presces resulting in improved small scale extraction.
The various types of presses are compared to the traditio-
nal method as regards labour input, oil extraction efficien-
cy and economic feasibility. Socio-economic aspects of the
modernisation of palm oil production are analysed with spe-
cial reference to women's role in this activity. The possi-
bility of manufacturing oil presses and ancillary equipment

locally is reviewed.
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INTRCDUCTICN

The consultant has had some 3 yvears exXxgerience with small hol-
cer oil palm projects including small scale and intermediate
scale 0il extraction as well as the organisation of coopera-
tive societies in the Republic of Cameroon. The mission to the
Xepublic of Guinea, originally planned for 1934, was postponed
to 1985 to permit the timing to coincide with the main oil
palm harvesting season. The consultant arrived at Conakry on
the 29th May 1985 and left on the 26th June. During the course
of the mission the consultant travelled through the main oil
producing regions of EBasse Guinée and Guinée Forestiédre and
gained first hand experience of the situation of o0il producers
including methods of extraction, condition of the groves and
marxeting of palm o0il. At Conakry the CENTRZ PILOTE was visi-
ted and possiblities of manufacture of small scale extraction
equipment discussed with the directcr and his chief technical
advisor. Meetings with the competent govermment officials at
national, provincial and district levels completed the fact
finding of the mission and enabled the consulted to carry out

the objectives:

Review of existing traditional operations and comparative eva-
luation with best of innovated techniques; assessment of new
techniques from the wider perspective of socio-economic
aspects; selection of small scale extraction equipment with

regard to Dossible manufacture in the Republic of Guinée.
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RZCCHMENDATICNS

1.) It 1s recommenced that UNIDO should arrange for ancd financs
the procucticn of a s:;all series of curb presses adapted for
palm oil extraction with one of the european firms still offerizg

these presses for the wine growers,

2.) It is recommended that UNILCO set up a nroject for the intrs-
duction and demonstration of these curb presses in the major
ralm oil producing regions of Guinea and at the same time pre-
pare for the production of these presses at Centre Pilot in
Conakry (itself a UNIDO project). The price of these presses as
manufactured in Conakry must be accliirately xnown at the time o?f

demionstrating them to the farming population.

J.) It is recommended that the Government of the Republic of Gui-
nea approach FAO for an expert to assist in the exact definitisn
of the specific tenera palm seed material most suitable for vil-

lage type plantations in the two major oil producing regions.

+.) It is recommendec that the Government of the Republic of
Guinea approacn the Zuropean Levelopment rund for the financirz
of an o0il palm project consisting entirely of small holder te-
nera palm plantings with small scale extraction based on the
COLIN or some other small continuous screw press offering the

alternative possihilities of manual operation or engine crive.

2 .




I. TRADITICOLAL Palii OIL ZATRAZTIUN

There is a aarked difference in the conciticns of palm o0il pro-
duction teteen the coastal plains of Basse Juinée and the re-
gzion called Guinée Foréstiére in the southeast of the country

corcdering on ta Liberia and Ivory Coast.

A. Basse Guinée

0il palm production is important in the coastal plains and on

the islands in the north and off the capitei of Conakry. The
productive area is by and large covered by thg administrative
districts of Boké, Boffa, Forécariah and the 7one around the - {
capital Conakfy. Tradtional processing of palm o0il was observed '
on the island of Kassa in the village of Sorro near Conakry,

in the village of Tiyé near Boffa and in the village of Kola-

bounyi in the district of Boké. In addition to the information
obtained from the villagers performing palm o0il extraction at

the time when these places were visited information on tradi-

tional extraction was obtained from the director of agricul-

ture for Boké province, the director of the iol palm project

for Boké province and from leading officials of the womens orga-
nisations on the provincial level in Boké, at boffa the direc-

tor of agriculture was extremely helpful in providing informa-

tion and so was the directrice of the womens organisation.
Unfortunately it had not been possible due zTo lack cf time and

transport to visit Forecariah administrative district as well.

The most detailed account was Obtained at Tiyé village and the
impression was there was little difference in the method em-
ployed for the traditional extraction throuzhout Basse Guinee,
Traditional extraction here is entirely a women's job. The men
climb the trees and leave the harvested bunches below the palms,
wemen and children carry the bunches to the extraction site
which is frequently but not necessarily in the villagze but al-
walvrs near 4 water point. pBunches are apparently ha vested in a
very ripe condidon as the stripping of fruit takes place im
mediately after harvesting. The stripped fruit is then kept for

2 or 3 days in a drum or heap exposed 'to the full heat of
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the sun. Fruit is then boiled, preferablv in a 200 liter petrol

drum or one half of such a drum. After toiling the fruit is care-

fully pounded ina wooden mortar and tnen ir—ersed in a vessel

( basin or half drum) with warm water using a srill strainer wo-
ven like a basket to move the fibers and nuts to and fro in the
water thus washing out the oil. During tais wasihing process nuts
are ceftly picked out whenever these come to the surface, Fre
quently this washing out of the fibers is repeated once or twice
using fresh, clean water every timé to imprve the yviei.d of oil.
The oil is of course skimmed off and boiled for clarification

in the usual manner and finally heated to crive off resicdual wa-
ter.

The general impression was that fruit was not plentyful in Bassge
Guinée and extraction was being carried out with considerable
care and great skill so as to obtain the maximun yield. Accor
ding to the information obtained all the available fruit is har-
vested and special precautions are taken to Prevent premature
harvesting. The main season is May and June. Fruit begins to ri-
pen a couple of weeks after the first rains of the season and
harvesting may only commence after a signal has been given by
tue village head. 0il for sale on the markect is only being pro-
duced during these two months of the main rarvest while small
harvests are possible up to the end of the ¥ear to provide oil
for domestic consumption. The normal Yield was always given as
20 liters of 0il perdrum of fruit by all those questioned on
this point. The 20 liters might be exceeded if the fruit was ex-
ceptionally ripe. In the absence of exact cdeterminations of the
0il comtent of the fruit it will Le reasonable to assume a con-
tent of 22% and with 153 kg of loose fruit to the drum this
works out to 55% extraction with 2o liters of 0il, an excel-
lent rate which apparently is occasionally exceeded.

On summing up it can be stated that the supply of fruit is the
limiting factor for oil production in Dasse Guimée and that in
view of the high demand for oil processing even ir the tradi-

tioral manner is carried ouz very carefully to obtain maximum

vields.

N
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B. Guinée Forestiédre

This region comprises the extreme east and south of the Repubiic
2f Guinea. 0il palm production from natural groves is not of the
same importance throughout the region. However, in the admini
strative area of Macenta and in the region around Nzérékoré in
the extreme south with the three administrative districts of
Nzérékore, Yomou and Lola palm oil is by far the most important
cash crop. Traditional extraction was witnessed in the village
of Irié some 30 kilometers to the south of Macenta on the main
road to Nzérékoré and still within the country populated by -she
ethnic group of the Toma. It was also observed in the village

of Koriou somne ten kilometers to the north of Nzérékoré. additio-
nal information was obtained trom the assistant director of
agriculture at Macenta concerning Macenta administrative districet
and especially the methods follcwed by the Toma people and again
from the oftficials responsible for agricultural production on the
the prévincial level at Nzérékoré, notably the officer charged
with the development of nurseries for tenera palms.

The extraction metnods followed by the Toma people inhabiting
the area around Macenta is different from the coast and diffe-
rent from that employed around Nzérékoré. lThere is no boiling

of fruit prior tooil extraction. Heat is only applied fsr the
finishing of the oil, Instead of boiling the fruit prior to
pounding it is submitted to a prolonged fermentation to soften
the fruit. Harvesting and oil extraction during the main season
here is a social event for the young people. Young men :limb

the trees, young men and young women take the fruit to the vil-
laze. There the extraction is also a social affair. Men and wo-
men take part. The men do part or all of the pourding, which

is here done in nollows in rocky places or in pits dug out in
the ground. The women then take over for the washing out and
finishing of the oil. This is done in conically shaped pits dug
out in the ground the sides of which are covered by triangular
shaped pieces of timber. The pits are 6o to 3o cm deep. and the
fruit is agitated by treading it with the feet while at the

same time o0il is being skimmed off the surface with a small ves-

sel. A photo of such a washing pit is given in the annex.
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After finishing the oil d¥ toiling in usual fashion the women
sell the o0il on the market unless traders have already advan-
ced money against the 1arvest and get off a2t a much lower over-
all price. The money obtained for the o0il is controlled by the
women. The oil obtained by this traditional procedure is on ac-
count of the fermentation high in acidity and apparently not

as popular any more on the market as the oil produced by diffe-
rent methods in neighbouring areas. Therefore boiling of the
fruit as the first step in oil extraction is gainig popularity
also in the Toma country. The traditional extraction that was
witnessed near Irié village already incorporated the boiling

of the fruit in 200 liter drums rather than fermentation.
Around 15 liters of oil are obtained by tais method from a
drum of fruit giving extraction efficiencies of around 40 % or
less. The advantage of the method is however the low demand pla-
ced on direct labour and firewood. The metnod is fast, several
drums of fruit can be processed by two persons during the cour-
se of a day making it attractive where fruit is abundant and
the labour demand the limiting factor in oil production. This
certainly appears to pertain in Macenta administrative area,

as we were assured that not nearly all the fruit growing on the
wild palms is being harvested. This presumably is partly due to
the fact that the main oil palm harvesting season coincides
with the peak work load of preparing fields for rice planting
(men's work), planting out (mens work) and weeding of tae young
rice (women's work).

Traditicnal oil extraction in the area centered on Nzérékore is
similiar to the one employed in Basse Guinée but the procedures
are not t=2ing carried out nearly as carefully. Pounding for
example is frequently done in holes dug out in the ground and
lined with peaces of wood or metal sheeting rather than proper
mortars. The same applies to the washing out of the 0il which
is done in larger vessels and apparent.y never reneated., ilere
also fruit appears to te abundant so that the available supply
is not fully utilised. The social oirzanisation of oil »roduc
tion: harvesting ©ty men, transport to the village by womnen,
pounding of fruit by men, finisning and marxeting of the oil

bv women. The main narvesting season here is A-ril, layv, June
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and tnere is a second season in COctober and ~ovember. In bet-
ween these two seasons and after the small season there are
still scme small harvests for domestic consumption only,
Villages in the area arouns Nzérékoré tend to be much larger
than tnose in Basse Guinée and processing cof palm fruit is not
as frequent'y inside the village,but rather at numerous was..ing
places near the respective palm groves and next to a water

point.
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IT. TZCHNICAL NOTZ O IMPRCVZID PALMS

The fruit of the o0il palm grows in cuncnes weighing uncer west
african conditions from 3 k2 to 40 Xx3. The individual fruit mav
weigh from J g to 3o g. It consists of a <ernmel usually enclosed
in a hard woody shell and an outer fibrous layer <cal’led meso-
carp or pericarp containing some 50 % by weight of red palm oil.
0il palms are classified into 3 main forms on the basis of the
internal characteristics-of the indivicual fruit:

DURA, in which the fruits have a thick shell tetween the meso-
carp and the kermel;

TENERA, in which the fruits have a thin shell (may be cut with a
knife) and much thicker mesocarp layer; and

PISIFERA, with no shell and part of the fruit without kernel.
All three forms occur in palm groves but unless selection hnas
taken place the DURA form dominates with well over 9o %.

Studies by BEINAERT and VANDERWEYEN published in.19h1 showed
that c¢rossing of dura with pisifera form resulted in a tenera
progeny, while self-pollination of tenera resultec in dura, te-
nera and pisifera progeny in the proportion 1:2:1 proving te-
nera a hybrid of dura with pisifera. These observatjions are the
hbasis for breeding tenera varisties with a Zigh proportion of
mesocarp and a thin shell, which have made i1t possible to in-
crease greatly the oil yield per tree and per hectar. By inter-
origin crossbreeding palms can be "made to measure" for specific
requirements of the various growers be they estates disposing

of fertilizers and pesticides or small holcers preferring a

more robust type of palm attaining their lower yield petential
without fertilizers; also paims may be seleczed which are adap-

ted to specific climatic cond.tions etc.

If f-vit is treated in factories the en%ire bunches are supplied
and tne weight is indicated as tons or kg ffb (fresh fruit
bunch); for small scale extraction fruit is normally stripned
from the buncnes in the field or grove and is tinen termed iust
fruit or "loose fruit".

ASs a rule of thumb: looo kg ffb = o030 kg l-ose fruit.




IIT. THPROVED OIL PAIMS AND TRADITIOMNAL ASRICULIURC

The palm groves supplying the fruit for traditional oil extrac-
tinn, altaough never planted, do not exist independent of human
activity. Their origin, development and ev2entual decline is clo-
sely interrelated with the type of agriculture adopted by the
people of West Africa: Clearing and burning of forest land, cul-
tivation for a limited period followed by a longer period of re-
generation by bush fallow, renewed clearing and burning etc.

0il palms are not found in the dense forest. Conditions for

paln seedlings to develop are best during the transition f{rom
cultivation to bush fallow. (lowever, palms are scorched during
burning and although quite resistant when adult seedlings will
not develop suificiently with a short rotation cvcle to survive
the first burning. When this condition arises regeneration of
the graves is no longer assured. Since it takes more than 20
vears for a grove to reach full development, the situation ob-
served at any particular time is of course determined by the

land use patterns of the last 2 decades.

The length of the cycle of cultiwation and regeneration will

of course depand on the pressure on available land suitable for
farming. 12 - 20 years of bush fallow after 3 years of cropping
appear to be necessary according to numerous observations to con-
serve soil fertility of average soils under rain forest clima-
tic conditions, considerably less for fertile alluvial soils on
low lying land. In the major oil producing areas of Guinée Fore-
stidre (Macenta, Nzérékor¢, Yomou and Lnla administrative dist-
ricts) opopulation increase since independence has to large ex-
tent been absorbed by clearing of additional forest land and
palm groves still vigorous and abundant. According to agricul-
tural extension services on tihe district level at Macenta re-
maing forest land in that district is Peing cleared rapidly

and autnorities are bezsoming uneasy on account of a mariked chan-

ge in climatic conditions and thinking abcut some reforestation.




The period of busin fallow there has been snortened to as little
as 4 years in places, formerly 7 years after 1 year of cropping
with rice. Bush fires, formerly unknown, are zetting to be. a
problem. Apparently boundaries between climatic zones are shifl-
ting.

No such problems are apparent in the heart of Guinée Forestildre
to the south of Macenta in the region centered on Nzérékore.
There bush fallow is now 7 years after 1 year of cropping with
rice, formerly 15 years of bush fallow were practised.

While natural palm groves are still vigorous and abundant in
Guinée Forestiére this is not the case in Basse Guinée where
crop rotation cycles have become so short that not only deterio-
ration of the gfoves is becoming ohvious in most areas, but the
proportion of forest land and land under ionger term »ush fallow
has become so low that devastating bush fires are now the major
problem facing traditional agriculture and agricultural extension
officers there do not believe that there is much future any more

in natural palm groves as a source of palm oil,.

Interest in improved tenera palms on behalf of the population
varies accordingly in the different o0il producing regions:

In Basse Guimée and there especially in Beffa administrative
district village people are interested to the point that they
will buy tenera seedlings and the supply of seeds is rnow the
limiting factor. Most of the existing small tenera plantations,
some of colonial origin and some created under FAO auspices in
19583-60 are also within Boffa administrative district and so
people there are more familiar with this material. Agricultu-
ral extension services now charged with the administration of
these small plantations (several hundred hectar in all in plots
from 20 to 50 ha) are aware of the importance of selecting sui-
table land only to assure satisfactoy vields of around 3 tons
ffb/ha under the prevailing climatic concditions, which are not
ideal for high yielding palms.

In Macenta acdministrative district the.e is no interest in tene-
ra palms and local authorities up to now have made no attempts
to introduce them. This is a iwountainous district with a great

deal of infrastructure problems. There is one small privately




owned tenera plantation in existence but coes not scir any
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terest.

In Nzéeréekoré at the level of the provincial administration the
officers concerned from the Director of Production on down are
quite conscious of the fact that Nzéerékore, Yomou and Lola ac-
minstrative districts offer the most favourable climatic condi-
tions of the entire Republic of Guinée for cultivation of im-
proved tenera palms. It appears that only the lack of foreign

excnange for the importation of quality seed from neighbouring
Ivory Coast has so far kept the provincial authorities from

implementing a comprehensive oil palm nursery program for the (
supply of seedlings to the population. Nzérekore market can be ¥
frusted to absorb any amount of palm o0il as trade goes out as

far as Senegal and deep into Mali, not only the inland regions

of Guinée. lhe good prices offered for the oil (130-200 syli/1

in the main season, 230-300 syli/liter in Oct., Nov.) stimulate

the interest as palm o0il is the major cash crop c¢f the region.

In summing up it must be clearly understood that any attempt

to improve the productivity of traditional palm o0il extraction
should be aimed at improving not only the process of extraccion
but the fruit supply as well. Typical average o0il ccntent of
loose fruit from natural grove palms is around 229, fruit from
improved tenera palms of the type recommended for village plan-
tations conmtains around 34% oil, Therefore, quite apart {rom the
adcditional advantage of harvesting from low palms grouped in
small plantations rather than tall palms scattered widely over
the farm land the same weight in a headload of fruit hauled to
the village contains 30% more o0il, the same labour input and
the same consumption of firewood for the processing of a drun
of fruit produces 50% more o0il. Also, in most instances amorti-
sation of the modern equinment, presses etc,, for improved pro-
cessing will not be possible without the higher yield obtained

from the improved type of fruit.
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IV. IMPROVED TRADITIONAL PALM CIL ZXTRACTION

Improved traditional processing incorporates s>ne or several pie-
ces of equipment of a type unknown to ctraditional procecures.
The organisation remains within the frameworx of the family
and the informal neighbourhood cooperation. Capital investment
is low and flexibility is nigh. Most of the early improvements
were undertaken in Nigeria at the time when the country was a
major exporter of palm o0il from village procuction,.Improve-
ments aimed primarily at increases in yield from a given quan-
tity of fruit but also at gquality improvements made necessary
by the prolonged handling and storage of the ail in conaection
with export. This is the origin of the insistence on bunch ste-
rilisation, a procedure that cannot be termed an improvement
from the point of view of a small producer selling on the do-

mestic market.

A. Small screw press with cdepericarping

Introduced in West Africa in the 1920-ies it -never Lecame very
popular and eventually was displaced from the market by the ri-
sing popularity of the curb press. The reason forgiving a de-
scription at all is that, oddly enough, efforts have been made
in recent years to re-introduce this procedire with minor modi-
fications. The presses employed were of the "bridge" type fea-
turing perforated steel cylinders into which a ram was screwed
down from above. A typical size would have Zeen suitable for a
charge of about 15 kg of pericarp fibers without nuts. The nuts
were picked out from the pounded pulp prior to pressing, a pro-
cess also called depericarping. Mechanical dpericarmning was the
method employed in the early palm oil factories but later com-
pletely abandoned in industrial processing in favour of dige-
sting and pressing the entire fruit complete with nuts left in.
Although giving slightly higher extraction rates than the curb
press (6o0%-70% as compared to 3535-63%) opéra:ion is slow and la-
bourconsuming. Calculations show thnat the weight of a perfora-
ted steel cylinder suitable for a 13 kg charge and a working
pressure of 4o to 50 bar (580-720 p.s.i.) would be well in ex-

cess of 20 kg. Luring operation of the press the heavy cylinder




las to bLe inserted and withdrawn manually for each pressing cy-

cle. Tozether witih the tecious work of depericarping this would
jave resultedin a low overall throughput. ihese disadvanrtages
were apparently not offset by the smal’> edge in extractiom effi-
Ciency which the system had over the curb :cress. Rapid cooling
of the charge during pressing would bte a2 problem as the steel

cylinder offers no insulation against heat loss.

3. Screw press (curb press) without depericarping

Of the various types of presses offered for palm o0vil extraction
in West Africa a modified winepress of a type still popular to
this day in Italy and Austria with small wine growers finally
became dominant and reportedly some ten thousand units were
sold in Nigeria alone., It was in widespreac use before 1939

and originally known after its inventor as the Duchscher press
was later offered by many firms in various sizes and termed the
curb press. A photo of such a press is gziven in the annex and
the basic dimensions and design cdata are given on a separate
page. Like all successful azricultural implements the press is
of simple design. A threaded steel shaft anchored to a base con-
structed of steel members covered by a timber base Plate with

a tray and spout in between constitutes the basic structure.
The cage consists of vertical wooden slats spaced about 3 mil-
limeters apart and neld together By two circular steel bands.
The cage is constructed in two halves hinged on cne side and
splits open for the removal of the spent charge. Charging of
the press is facilitated by the absence of any obstructing
members of a press frame necessitatecd by a bridge type construc-
tion. The piston or ram is suspenced from a cross head into
which steel bars are inserted to £ive the required leverage for
the operation of the press. Four rersons are required in the
final stage of pressing for ahout 10 to 15 minutes. From 35 to
a maximum of 30 tons of pressing torce are possible with 4 per-
sons using extensions from 1,20 to 1,40 meters eiective radius
and wor'iing pressures of between 30 and 4o bar (430 to 580

D.s.l.)are possible depending also on the diameter of the cage.




According to information supplied by a press manulacturer curkt
presses had been successfully adapted for use as olive oil ex-
tractors at caxe pressures of around 45 bar. That aprears to he
about the upper limit for the curb press.

A press caze of 45 cm inside diameter by 50 cm heigth will ta-
ke a charge of about 75 kg pounded Ifruit or two pressings to a
drum of fruit. A cazge of 40 cm diameter will be more suitable
for operation by women and will handle a drum of fruit in three
pressings. The success of curb press cperation depends to a lar-
ge extent on the preparation of fruit prior to pressing and on
getting the charge into the press as hot as possible, 70°C or
above. Pounding in a mortar and reheating with the addition of
some water are indispensable. To facilitate handling of the

hot fruit between sterilisation and pounding and again between
reheating and charging of the press NIFOR devised a special tip-
ping frame for 200 liter drums that can be made up locally from
angle iron and steel pipe.

As the introduction of pressing into the traditional extraction
process greatly reduces the amount of time required for the se-
paration of oil from the fibers pounding of fruit Lecomes the
bottleneck of the improved process taking up ap- roximately 2,3
cf the labour input for the extraction process. Comparative la-
bour input is tabulated on page 36, annex.

The weight of a curb press will run around 200 to 250 kg but
they can be constructed for easy dismantling so that no one
part need exceed 50 kg. At any rate these are not mobile units
as they need to be firmely anchored in the ground for operation
and for that reason alone do not lend themselves to frequent
transfer.

Price will be around 400 g ex works if ordered in large num-
bers from european producers. Manufacture in Conakry would at
least save the freight charge and possibly lower the price to
somewhere around 3oo0 3.

Wwith 4 persons operating the press and doing the ancillary work
a drum of sterilised fruit (133 kg) can be processed in less
than two hours. Allowing five hours before tine first drum is
boiled ready for pressing and also allowing forslack in the

organisation about 3 to 4 drums of fruit could bte handled per




day - e.g. Dy several families taking turns at the Dress.

Under conditions pertaining in Juinée Forestiére an addéditio-
nal extraction of © to 7 liters of oil per drum of fruit could
be expected over and above what can be obtained by traditional
extraction. with oil at 0,3 @ per liter (producer price) and an
investment of 4350 £ for the press installed under a roof with
ancillary equipment a throughput of 130 to 140 drums of fruit
would be required to recover the investment. This woriks out to
435 drums per year for three years and with a 5-month season

9 drums per month would be the minimum to permit amortisation

of the press in 3 years. In the mean time oil producers are al-
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ready profiting from the reduced labour demand. ’
Conlusion: Prowided o0il producers are willing to organise them-
selves in such a way that presses are kept reasonably busy and
excessive carrvirg distances for fruit are avoided curb press
operation will be economically attractive under the conditions
of Guninée Forestiére. Basse Guinée is a different =“roposition.
The high standard of traditional extraction. leaves a margin of
only 3 to 4 liters of oil per drum of fruit and with a season
of only 2 to 3 months per year it is difficult to tell wether
curb press operation could be attractive with wild dura fruit.
The basic proposition being of course the same as above, namely
that the extra oil produced over and above the yield with the
ourely traditional method would have to pay for the amortisa-

tion of the equipment in a three year period.

C. COLIN hand operated continuous Screw press

This is the only really new and worthwhile thing in improved tra-
ditional processing since the introduction of the curb press.

It became available in the decade before west african countries
gained independence ancd apparently purchased mainly by europeans
operating small tenera plantations with paid labour. The COLIN
press gives good extraction from tenera fruit with much lower
laboyr demand than any other nand onerated system. It is not
economical with wild dura fruit and for this reason disappeared
at a period in african development when everybody related te-

nera palms with largze industrial estates and these palms were




consicered unsuitable fer the ordinaryr rfarmer except as an out-
zrower for the estate mills. Today there are good reasons to
bring the CCLIN press or some similiar construction back to the
market. A fair number of the original CCLIN press still remain
in operation in the Makax are: of tie Republic of Cameroun

along the Douala - Yaoundé& r: _lroad as witnessed hy fef.(é) pD
11, 17, 13 and 45. In ref(3), p.37 capacity is given as 0,25 tons
FFB per hour corresponding to 1o Kg of fruit or little more
taan one drum (133 kg) per hour. Ref (6) also reports 1 drum

per hour with three women operating the machine, one feeding the
fruit and two cranking. The same source reports a motorized ver-
sion doing somewhat better than 2 drums of fruit per hour.

Ref (7), p.29 reports on the test of such a press at CENEZEMA

in Yaoundé. The report gives no figures only stating "good oil
production"” with tenera fruit processed without any pretreatment
other than boiling. This is the way the press is being used by
the villagers in the Makak area ancd the reason for its popu-
larity: the tough ancd tedious work of pounding in a mortar is
eliminated., Just feed in the hot, boiled fruit and turn the crank.
as an agricultural officer at Nzéréikoré in the Rep.of Guinea put
it. This particular officer had been in charge of a small plan-
tation near Gueckédou equipped with a CCLIN press and kept it
working for about ten years after independence without encoun-
tering any mechanical trouble whatsoever. With intermittent ope-
ration (2 labourers were harvesting as well as pressing) an
average of 200 liters of o0il per week were produced ithroughout
the season. Cranking of the press i1s hard work and requires seve-
ral persons taking turns.,

Technically the COLIN hand press is a scalec cdown version of the
large industrial presses also developed by the firm of Pressoir
Colin at Montreuil, Switzerland. The full range of COLIN presses
was later on manufactured by SPEICHIM of Paris. similiar large
pressea are currently being wmanufaccured by all the producers

of palm o0il extraction machinery and have all but replaced the
hydraulic press in palm oil factory design as the dura palm has
virtually disappeared from industrial estates. All these presses

employ the same principle: A screw shaped rotor revolves
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slowly (around lo RPM) in a close fitting gsrforated cage for-

cing the charge along towards a constricted Zischarge opening
and in this way tuilding up pressure that Iorces the liquid
contained 1in the charsge out through the small noles or slots

in the cage. There are single screw and twin screw presses but
the details are not importan®t here., Industrial units always
consist of a steam heated digester feeding <irectly into the
continuous screw press. The smallest industrial unit currently
offered has a capacity of 1 - 1,5 tons FFB/zr (6oo - 900 kg
fruit per hour) and uses motors of 5,5 KW on the digester and

3 KW on the press. Extraction efficiency o industrial units

is apove 90% with high grade tenera fruic.

In the improved traditional process with hand operated COLIN
press about 75% extraction efficiency is obtained without di-
gestion when processing tenera fruit. This -s about as good as
any other kind of handpress will do with pcunding and reheating
of fruit and short of mechanical digestion. With dura fruit the
COLIN press is little better than a careful traditional extrac-
tion.

In the absence of quotations, since the press is out of produc-
tion, the price can only be estimated by ccoparison with other
agricultural equipment of similiar complexi:y, precision and
wear resistance. A price in the range of 3ooo 3 fob for an order
on the scale of 1oo to 200 units appears to be a reasonable
estimate. Feasibility calculations should t= based on an instal-
led cost of not less than 4ooo § for a hanc operated press and
about 6000 3 for the motorised version.

The following calculations are for the hand operated version
processing tenera fruit of moderate yield (5 tons ffb per hec-
tare and year for Basse Guinée and twice that figure for Guinée
Forestiédre) ard mocderate oil content (23% cn ffb, 345 on loose
fruit). It is assumed that the peak harves: per month will be
the same for both oil producing regions, nzmely 2c¢o00 kz £fb

per hectare. Assuning further a well organised use of the press
by ten or more families, 20 days of pressinz in the peak month

and 7 drums of fruit pressed per day the press will handle




21.%00 xz of fruit or about 33 tons ffb in the peak month.

Therefore, rounded down, 15 hectares of mature tenera planta-
tion or about 2100 palms are served by one hand operatad CCLIN
press. At 73 overall extraction the ycarly croduction of palm :
0oil per press works out at:

Baése Guinée: 12940 kg or about 14000 liters at 0,3 3/liter

Guinée For. : 25370 kg or about 28000 liters at o,5 #/liter
Therefore, if amortisation of the investment is to be achieved
over a 3 vear period 20% of the yearly proceeds will have <o
be set aside in Basse Guinée and lo% in Guinée Forestiére.
Maintenance costs (rewelding of wearing parts)} will have to
be considered after the first one thousand nours of operation o
and from then on at regular intervalls. The total useful life i
of the press should not be assumed at much more than 3000 hours,
under the conditions cited above ten years 1in Basse uinee !

and five years for Guinée Forestiére.

D. Small screw press with heating dewice (Sierra L.)

The charge in the small bridge type screw presses will cool ra-
pidly om account of the small volume and the high heat conduc-
tionn of the small cylinder. 3ize of the cylinder omn the other
hand is limited by weight consideratioms. It has to be inser-
ted and withdrawn manually together with the charge. .he ad-
dition of a heating device (outer cylinder or mantle and steam
generator) solved the particular problem but resulted in a slow
and labour consuming overall process. This in turn lec to re-
jection'of the press by the prosmctive users. The mistake in
this case was too narrow a scope in the design of the press re-
sulting from a pre-occupation with pressing erficiency. The de-
signer solved nis technical problem but lost track of the needs
of the user: a more efficient overall process both in terms of
labour demand and of oil recovery as compared to the strictly
traditional extraction. The curb press does a better overall

job despite its lower pressing efficiency.
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~. Impruvised hydraulic nand presses

various attempts have been made in recent years to replace the
threaded steel shaft of the different types of discontinuous
screw presses by hydraulic cylinders in order to racilitate
operation and in order to reach the cdesired cake pressure ir-
respective of the bodily forces of the olerator. 3Screw press
design is limited by a constraint irherent in the mechanics of
the system: The higher the transmission ratio (the slower the
screw) the higher the friction losses will become, so that most
srew presses operate around 15% mechanical efficiency. With a
hydraulic system any desired transmission ratio is pbssible
withaout much difference in mechanical efficiency by simply choo-
sing the appropriate size of pumping cylinder relative to the
size of the cylinder generating the pressing force. However,
cylinders, pistons and valves are components that require pre-
cision manufacturing and are, especially in a trcpical climafte,
subject to corrosion as moisture tends to accumulate by conden-
sation i the hydfaulic fluid.

One method of keeping the cost of improvised hydraulic equipment
low is the use of mass produced components or entire selfcontai-
ned units such as the various types and sizes of hydraulic lif-
ting devices sold e.g. as jacks for heavy motor vehicles and si-
miliar applications. Ref (7) deals with the design and trials
of a press similiar to the small screw presses with depericar-
ping described earlier except that the pressing force is gene-
rated by a 3 ton hydraulic automobile jack. The press cage is
quite small with a capacity of only 7 kg of pouncded fruit per
charge. The design is of a recent date (1984) anc field experi-
ence with the press will show wether it comes up to original ex-
pectations in terms of throughput and efficiency. Llhroughput
will depend on the extremely short pressing cycle of 8 - lo mi-
nutes per charge claimed by thedesigner being maintained for
several nours in field use. 3 - 4 hours is the time given by the
designer for the processing of one drum of fruit. It appears
unlikely that it can be maintained under normal cperating con-

ditions. The press is designed to operate at a caxe pressure
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of 40 bar and is sunposed to give efficiencies of 70> - 30% o0il
extraction. LXxperience will show wetner the advantages of hy-
draulic operation will overcome the reluctance prospective user
wave hitherto shown against this type of press anc especially
the recommended practice of picking out nuts prior to pressing
in the case of dura fruit. Experience will also have to dis-
perse reservations regarding useful service life of the hydrau-
lic unit expressed Dy an important german supplier of such unicts
when consulted on their use in connection with fruit presses.
Ordinary low cost hydraulic units of the type incorporated into
the press design described in ref (7) are entirely manufactured
from ordinary carbon steel. Cylinders, pistons and the vaive
placed between pumping and working cylinder would all he sub- 'y
ject to corrosion., Corrosion and/or gasket wear will eventually

lead to leakages of hydraulic fluid and adequate precautions

would have to be taken to prevent contamihation of palm oil with

the hycraulic fluid. It does not appear prudent theretore to

propagate this press design widely until it has proven its worth

in the country of origin, the Republic of Cameroun.

Curb presses are also being fitted with a hydraulically opera-
ted top head for wine pressing notably in Italy. 4 reproduction
of a curb press featuring such a unit is given in the amnnex.
Although BOSELLO of Padova, who used to supply such presses adap-
ted as palm oil extractors, is no longer in business a number

of smaller firms would readily supply this kind of press if an
initial order of 30 to loo units were placed at a price of

around 600 § - 7oo Z. The hydraulic units are being supplied by

a large specialised firm to all the small italian press manu-
facturers. Cylinders are claimed to be chromium plated and val-
ves fabricated from non rusting materials reducing corrosion to
easily replaceable pistons. On account of the top mounted nydrau- :
lic system only an approved type of nvdraulic fluid harmless in
contact witn foodstuffs may be used. This is not liikely to be

available in remote palm oil producing areas.
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F. Sopaiscti

ated nvdraulic Dress

At least two manufactureres - Stork of ams:erdam and De Wecker

of Luxembourz - offer an exellent avcraulic palm oil press of

small size and suitable for operation with a hand pump. These

are being manufactured to a high technical standard and are

really small scale industrial rather than agricultural equip-

ment as indicated also by prices in the range of 3000 3 to

10.000 2.

Although NIFCR develcped an entire range of improvised auxilia-

ry equipment for use with the STORK press around 1960 the re-

sult was an unbalanced process that dié not measure up to. the §
cost and the potential of the press. wWhen combined with motor
driven nechanical digestors these presses will handle 1/2 ton
£ffb or scomewhat more than 2 drums of fruit per hour at about
35 %% extraction efficiency when correctly operated with hot
and well digested fruit. These presses nermit cake pressures
of up to 7o bar. The cost of 15.000 % to 2o.000 2 for press,
digester and motor is over and above tr-e scale of informally
organisec improved traditional processing and so 1is the tech-
nical skill and organisational ability prerequisite for pro-
longed successfull operation. These presses are appropriate to
the next nigher class of improved processing termed in recent

years the village mill.




V. INTERMEDIATE SCALE PROCLESSING

In the decade 1363 - 13753 a considerable number of the large,
modern type of palm cil factories or mills in the 20/%0/60 tons .
ffb/hr range togetaer with estates of several tnousands of ha
each were created in West Africi. A fully equippecd modern in-
dustrial mill would appear to be economically Ieasible Ifrom a
capacity of o tons ffb/hr upward but not really attractive be-
low the range of 1o - 12 tons ffb/hr. Features would include

full energy autonomy from a steam power plant fuelled with waste,
processing steps and flow of materialsfully mechanised and auto-
mated to a large extent, highest extraction rates of oil and re-
covery rates of kernel to the highest quality standards, high
capital investment and comparatively few but highly qualified
employees. Logistics of fruit supply and demanding niaintenance
schedules would be among the difficulties encountered in mill
operation. Difficulties in sécuring the large tracts of land as
well as an adequate and stable labour force, also the ecological
problems raised by thousands of hectares of monoculture are
amongst the problems encountered at the estate end. Also, many

of these mills originally created with loans repayablz in foreign
exchange ended up selling the greater part of their production

on the domestic markets.
A. Mini-mills

For these and other reasons intermediate scale drocesging has

received increased attention in recent years. It covers the
range of 1 - 3 tons ffb/hr between improved traditional proces-
sing on the one side and full scale industrial on the other.
Suppliers of oil mill equipment are endeavouring to meet this
trend by offering mini-, compact- and junior mills that are
still essentially fully mechanised but feature simplified tech-
nical solutions and replace the automatic control device by the
human operator. Simple, manually fired low pressure steam boi-
lers supply process heat only and diesel powered generating sets
supply the energy for the electric motors. Quality standards
are zZeared to the rapid turn-over on the domestic market and

there is some compromise with extraction rates. A mill of this




type pre-assembled in containers with 1 - 1,5 tons ffb/hr capa-
city would be in tne range of 3 400.7%00 fob european seanort,
Kernel recovery section not incluced. T[The extraction unit alone
consisting of digester and press together with the supvporting
structure and drive would be in the range of 8 €o.000 . all

these intermediate scale mills are designed to take in fruit
bunches and pre-suppose at least a nucleus estate and of course
motor transport of fruit. There would not be much chance of amor-
tisation below 3000 operating hcurs per vear.

B, Village mills

The village mill approach to intermediate scale processing does

not aim at a fully mechanised mill. It is an attempt to create
a well balanced process ma'king optimum use of a few essential
pieces of high quality imported equipment to secure high oil
extraction and eliminate bottle necks of excessive labour- and
fuel demand, such as pounding of fruit in mortars, maintaining
numerous individual fires, hand cracking of nuts and hauling
of water. As proposed and executed by G. Blaak and reported in
ref (2) it is a logical extension of earlier efforts by NIFOR
to build an improved traditional process around a STORX hydrau-
lic rLand press. Some self imposed constraints of the NIFOR com-
cept have been dropped by replacing buncn sterilisation %y ste-
rilisation of loose fruit and by introducing engine drive and a
steam boiler. Electric power transmissionm is avoided by using

2 small diesel engines: one for the digester and hydraulic pump
of the presses (hand operated in the original design), the ¢ :-
cond directly roupled to the water pump and nut cracker. The
digester is a special type designed by Blaak for tnis mill and

termed the rapid norizontal digester. Byv employing a compara-

tively powerful engine (5,5 KW) forthe size of the digester and
compromising on the extraction rate digesting time is shortened
to 3 - 4 minutes thus eliminating the need for steam heating as
long as the fruit is introduced very hot. A horizontal type of
digester allows a simple and economic design of the bearing sup-
ported shaft and power transmission eliminating the need for

costly bevel gzears and the like,




A very important aspect of all improved metiiods of palm o1l
processing is the fuel economy. Good fuel eccnomy can only te
Zained by including a steam boiler suictable for riring of the
waste matter originating in the process itself: pericarp fivers
and the shells of cracxed nuts. The boiler will replace the
numerous inefficient fires required otaerwise. 3Steam is piped

to the points where heat is needed. The mill incorporates

2 STORK hydraulic presses (any equivalent press could be substi-
tuted). Throughput is limited by the capacity of the digester:
Loo kg/hr of loose fruit (0,65 tons ffb/hr), a little better
than 2 and 1/2 drums of fruit per hodr. Extraction efficiency
will be around 335 % giving 48 liters of oil per drum of tenera
fruit.

The first mill of this type was erected in 1976 in the Republic
of Canmeroon at Mbonge village near Kumba. EVv the time the report
of ref.(2) was published, the mill had been in operation for 3
successive years without* major breakdowns. The mill can serve
up to 150 ha of village plantations under favourable circumstan-
ces. Tractor and trailer transportation of fruit will be indis-
pensable to keep the mill fully supplied with fruit. The term
village mill must be seen as contrasting the estate mill., It
does not necessarily imply that a single village will normally
Keep the mill fully supplied with fruit,

Cost of the imported equipment is given as 3 3¢ ' 1o in rer.(2).
It would have to be adjusted to at least p 43.0 »b european
seaport. This includes 2 hydraulic presses, 1 ce1.:rifugal water
pump, 1 rut cracker, 1 digester, 2 diesel engines of 3,5 kw,

1 water tank of 7 m3, 1 steam boiler of 120 kzg/hr capacity.

Cost of the locally constructed ancillarv equipment, building
etc. will differ as conditions change according to time and
place.

Twelve persons are required to operate the basic process of

0il production. Auxiliary personnel will be required for hand
separation of fibers and nuts from the press cake and for se-
paration of kermel and shell after nut cracking. Sortinz tables

are provided for this purpose,




VI. SOCIOC-ZCONCHIC ASPECTS OF NEW TECHNIQU:ES

If a new technique is not attractive tu prospetive users it

will be rejected forthwith, if it is not appropriate the tech-

nical skills (operation, mainw®nance) and organisational capabi-

lity of the recipients it will fail in the long term after out-

side assistance has been withdrawn. These prerequisites of the
successfull comumunication of innovative techniques will in the
following paragraphs be applied ti improved methods of palm oil
extraction suitable for conditions now existing in the Republic .

of Guinea.

A. Attractiveness

If it offers an obvious advantage corresponding to a real, con-
scious need a proposed innovation will be attractive to prospec-
tive users., thus, if fr it is abundant and palm oil commands a
good price on the market but women just can not cope with the
work of processing all the tfruit an innovation reducing the
amount of work involved in treating a drum of fruit will be at-
tractive, provided it does not imrose a dispropportionate i{inan-
cial burden. An abstract technical improvement of one step only
in the processing line, such as higher pressing efficiency will
not. the following 2 points appear to be essential for a success-
ful introduction:

1.) A decrease in the total work load. This is not always easy

to evaluate as subjective elements are also involved: Which
aspect of traditional processing is the most tedious or tiring ?
2.) An increase in o0il production of sufficient importance to

pay for the equipment over a reasonable period »f time, say three
years.

If fruit is plentiful as in Guinée Forestiédre and parts of Sierra
Leone the amount of oil produced for a given effort or amount of
time spent will decide the issue. In countries where these were

available the curb press has stood this test and the CCLIN ex-

peller was received with enthousiasm even for dura fruit on




account of its high productivity altuough tzae amnount od o0il ob-
tained from dura is scarcely better than witna traditional ex-
traction. The 3ierra Leone small screw press with neating device
and other small and slow presses before it were rejected. lhe
gain in extraction was apparently not worth the time lost in te-
dious depericarping and other aspects of the generally - slow pro-
cess. There is mot much difference in the time required per pres-
sing cycle wether the press be large or small. Apparently a pro-
cess that is slower than the traditional extraction is never

accepted, even 1if it yields more oil.

B. épprbpriate technology

It is the test of time that will decide wether a technology
that was attractive at the moment of introduction is appropri-
ate under the conditions prevailing on the spot.Tc avoid fai-
lures the attempt must be made to check a proposed innovation
out aéainst the general technological 1level attains! in the
region concerned. Thus, before recommendeing the usa of diesel
or petrol engines in ccnnection with agricultural equipment it
would be important to know wether there is already some famili-
arity with this technology through the use of motor cvcles,
outboard engines and the like, where competent repairmen and
basic supplies of fuel, lubricants and spares are available,
in genera: wether conditions are such that the normal, techni-
cally pvossible service life may be exnectec. The answers to
these questions will be different at the present time for
Basse Guinée as compared to Guinée Forestidre. In Guinée Fore-
stidre only equip.=nt of a tried and prov:n design and known
to function reliably without any need for spare parts during
the normal service life can be recommended. A curb press of
good quality will give ten years of service. “he COLIN expeller
also nas proved its worth under comparable circumstances.

To take another example: The type of wvillage mill successfully
intreduced at Mbonge village in the Republic of Cameroon was
appropriate technically there, because numerous inhabitants of

the very villiage nad been trained in the various operational
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and maintenance sikills required curing emb>loyment iz a nearby
estate mill. It would not necessarily be appropriate technology

in other regions oI Cameroon or otller west airican countries.

C. Appropriate orgzamisation

The proposed innovative technology must be realised within an
appropriate organisational frame work. If a cooperative society
rather than informal cooperation is required e.z. to obtain

a loan for the purchase of equipment and to regulate i1ts use
the structure and bye-laws of this cooperative society should
follow thé line of traditional associations such as women's so-
cieties., The aim must be a self supporting process of develop-
ment. Appropriate forms of organisation may w:ll be the most
important aspect of such a process and may provide the first
experience in the use of the written word as an instrument of
self-organisation. If successful these forms of organisation
will then find application in other sectors as wegll. The daager
lies in the co-operative society becoming dependent upon the
extension officer or other technical advisor, professional se-
cretary etc.. This is bound to happen if the organisation be-
comes too large (exceeding 20 - Jo members) or is led into com-
plex activities beyond the comprehension of the members. Under
the conditions prevaiiing at present in most west african coun-
tries a cooperative society of village people will be overtaxed
if called upon to controla village mill of the tvpe proposed by
G. Blaak and described in the chapter on intermediate scale pro-
cessing. The technology employed may be appropriate to the
akills of the Mbonge village people. The scale and organisatio-
nal complexity of the operation is not.

In the early stages of development village level cooperative so-
cieties will do fine organising a nursery for the supply of im-
vroved palms and later on the purchase of a curb press, CCOLIN
press or other improved implement and regulating the use by
niembers including contributions for repayment of a loan. Mill

type processing may vecome viable in a later staze of




cevelorment once infrastructure has been imoroved and sur>lus
rruit is otfered for sales. The mills would then nave to com-
pete with. improved small scale Processing for the fruit the
latter remaiming indispensable as an alternative to assure a

faire price to the producers for their fruic.

D. Saferuarding women's role

The only way to avoid upsetting traditional patterns of the
distribution of worx and income between men and women is zra-
dual, well prepared and voluntary introduction of change. 0ObL-
viously, traditional patterns can rot be censerved alltogether
if one wishes to introduce tecnnological change. It has fre-
quently been observed that the introduction of mechanical im-
Plements or any kind of moderr tools has made a certain func
tion acceptable and attractive to men that was formerly enti-
rely a women's domain. The introduction of the new method or
tool appears to lift or neutralise the traditional barrier bec-
ween what is considered men's work and women's work. In palm
0il extraction there is frequently a second element involved
where men have taken up palm oil extraction ar.d that is the
planting of improved palms by the men.
To safeguard womens's role in the extraction and marketing of
palm o0il it will therefore be necessary to insure that:
1.) the equizment to be introduced is suitable for operation
by women;
2.) women are trained anc prepared for the new tecnnology:
3.) women ﬁarticipate in the work of raising seedlings and plan-
ting of improved varieties of palms to ensure future access

to the fruit supply.




VII. MANUFACTURING CAPACITY FCR CIL PRESIZES IN CUONANRTY

Already cperational in the capital Conaxry I1s a UNIDO project
called "Centre Pilot" focused on tiae traininz of repair and
maintenance personnel for existing industries. As a second func-
tion the _.P. also carries cut repair and c¥erhauling of all
kinds of mobile industrial equipment inclucing vehicles.

The centre is well equipped with machine tools including wood
working machines and employs a permanent staff of skiiled ope-
rators.

As a step towards financial self sufficiency the C.P, nas re-
cently begun production of a simple press Ior making of con-
crete building blocks and tnhose responsible welcome the idea
of producing curb presses for palm oil extraction. This pro-
duction does not pose any techmnical problems for the C.P. but
it is quite clear that in view of the extremely difficult con-
ditions prevailing at the present time in suinea they are in
no position whatsoever to carry out experiments, improvements
of design etc.

Farmers in the bush, on the other hand, need equipment ziving
trouble free service for manv years. Repair facilities are, as
a rule, not available to them. Therefore, to avoid teething
trToubles that could ruin the entire oil pr2ss project from the
onset (The Sierra Leone failure is a warning) it is proposed
that UNIDO arrange for the production of a small series of
curb presses with one of the european firms still supplying
curb presses to tne small wine growers and which firms can easi-
ly turn them out adapted for palm oil extraction. It is the
functionality of the smallest details that decides the usefull-
ness of an implement to the farmer. This can best LDe insured
by exactly copvying a tried and proven model., There are no le-
gal problems involwed. It is just a question of who can pro-
duce these simple implements at the most economical nrice in-

cluding cost of transport to the final marxet.




COMNCLUSIONS

1.) Throughout the Republic of uuinea moderz=isation of palm oil
production is only just beginning. Apart frcm-a few small expe-
rimental tenera plantations in 2o0ffa and -cx2 administrative
districts and a pilot extraction unit near the boundary bet-
ween these only dura fruit from groves 1s available and extrac-
tion is strictly traditiomal. The situation regarding road trans-
port, postal services, foreign exchange etc. is still so diffi-
cult that only equipment of a tried and prcven design that does
not require spare parts, special hydraulic Iluid etc. during

normal service life will be suitable.

2.) In Guinée Forestiére circumstances are Iavourable for the
improvement of 0il production from the wild dura fruit of the
natural groves. Introduc.ion of pressing wizth curb presses in-
to the traditional extraction process will Increase oil praduc-
tion by 30% - 60% and reduce labour input fsr the extraction
process only by some 60 %, 3iven a reasozably efficient or-
ganisation of press utilisation the cost of the press will be
recovered in less than J years. Service 1lif= of a curb press:

1o years or more. Wild groves are incompletzly harvested at pre-
gent. It is expected that introduction of tze curb press will

lead to a fuller utilisation of this potential.

3.) In Basse Guinée scarcity of wild fruit z2nd the short dura-
tion of the har?esting season co ot nermit amortisation of

pressing equipment in the absence of a regular supply of fruit
from improved palms with the possible exzep:tion of some coastal

groves and the islands in the north.

4.) Under the favourableclimatic conditions of Guinée Foresti-
ére improved tenera palms will do well on average soils. The
region centered on Nzérékoreée has a vast potantial for this de- .
velopment, In Bassce Guinée where climatic c:nditions are margi-
nale for oil palms tenera palms will requir2 carefully selec- ’
ted soils to do reasonably well and palms w2ll have to compete

with otiter crops for the more rfertile lanrd.




Unless women take an active part in tae planting program

Ut

or improved palms tnev may later on find themselves restric-

re,

ted to the processing of wilc fruit only. Training in the new
tecanigques will also be important if women are to conserve their

their position in oil extraction and marketing.

6.) The CCLIN continuous screw press is particularly well sui-
ted for small scale extraction of tenera fruit under the con-
ditions prevailing in Guinea. Early introduction of this press
will be a strong incentive towards the success of a pla=nting
program, but a curb press will be more economical until the
palms come inte full bearing when about 15 hectar of palms can
ue served by one CULIN hand operated press and there will be no
problems with the amortisation of the press, provided a co-
operative or other suitable organisation will permit the uti-
lisatisn of one press by about 1o families. It is a reasonable
assumption that the high procductivity of the COLIN press will
prove instrumental in the realisation of the full potential of
Guinée Forestiere as an oil producing region. It is not ex-'
pected that it will ever completely replace the much cheaper

curb press more easily afforded by an individual owmer.

7.) Manufacture of the curb press i3 possible in Conakry e.g.
with the workshop equipment and skilled personnel available at
Centre Pilot. For the COLIN press at least the reworking of
woTrn parts can be done locally. Manufacture of auxiliary equip-
ment for both presses can also be done local!y. If improved
traditional extraction and planting of tenera palms is deve-
loped into a major nationalprogram the cdemand for curb presses

and COLIN type presses will be many hundred of each tvpe.




0il extracticon rz=ctes

method type of fruit
wild DURA TENERA

primitive traditional

boiling or fermenting ancd cold pit wasning 40% or less

normal traditional

boiling, pounding and warm washing about 30%

carertul traditional

the warm washing repeated once or twice 55%, max.60%
curb press
intensity of pounding and renheating as well

as cake pressure influence the result up to 70%

* COLIN hand press

well boiled fruit, no pounding 55% 75%
village mill

engine driven digester aad sophisticated hy-

draulic press: intensity of digestion and

temperature of fruit entering press influence

the result typical 0% 35%

’

maximum 85% 50%

/




0il recovered per drum of fruit

Zasis of calculation:

metinod

primitive traditional

normal traditional
careful traditional
curb press

COLIN hand press
village mill

A 200 1 érum holds 133 kg of loose fruirt.
Cne liter of palm oil weighs 0,92 kg at
trocpical ambient temperature.

wild dura fruit with 225 oil content;

tenera fruit (village type) with 34% oil.

type of fruit
wild DURA TENERA

15 1
13 1 28 1 Jl
20 1 31 1
23-25 1 y7-4o 1
20 1 42 1
29 1 48 1
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Laobour input

ror extraction of palm oil from 1 drum of fruit (133 kg Sruit)

traditional method
Figures are based on time and motion s+tudiss carried out at

Buea and 0t&lé in the Republic of Cameroun: ref (6), pp 3,0,17,13.

-

i h |
harvesting bunches 18 hours (men)

stripping and carrying of loose frait

extraction proper

transfer of not rfruit W

19 hours (women)

. . . '
hauling of water = 4% women during 4 3/4 hrs

pounding ' -L

washing out and skimming of oil
preparatory and finishing work

boiling of fTUIfl 7 hours (women)

frying of oil

marketing 8 hours (women'

improved traditional method - curb press
harvesting etc 18 hours

extraction proper

transfer cf hot fruit

pounding 7 hours
reheating = 4 persons during 1 3/4 hrs
pressing

preparatory and finishing work 7 nhours

improved traditional method - COLIN hand press

harvesting etc. 18 hours
extraction proper 3 women durins 1 hr = 3 hours

preparatory and finishing worx 7 hours

.
v
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de Wecker NGl curb press for palm oil extraction

installed at lchang village plantation
Southwest Province
Republic of Cameroon

T . e,
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curb press (wine press) with hydraulic top unit as offered

by several small manufacturers in northern Ttaly




Curb press desi:zm data

cage dimensions: inside diameter “4oo mm, zeizth 3aqo0 mm;

screw shaft: of a good quality steel suitable for easv machi-
ning, nominal diameter (diameter of blank) 3o mm,
metric IS0 trapezoidal tnread or square thread
with a lead of 8 mm per turn; a travel of the ram
of 320 mm from the first contact with the fruit to
the fully compressed posdtion must be provided and
an additional 3Joo mm for easy access when filling
the cage;

cross heacd: tareaded sleeve of bronze or brass, minimum length
of sleeve 160 mm;

extension arms: 1,50 m long measured from the center of the
screw shaft,

A press of these dimensions will have a capacity of 6o liters

of pulp per charge. A 200 liter drum of fruit will yield 170

liter of pulp after pounding with all the nuts in which czan be

dealt with in J} pressings. One press cycle will take from 3o

to 45 minutes. The press should be installed as low as nossible

above'ground and the extension arms a maximum of 1,20 m above

grourd level with the ram halfway down in the position where

pressure is beginning to build up. If the press is set up to

high operation will be hampered.

A pressing force of 35 - 40 tons can be expected with 4 women

operating the press provided the threads are in good condition

and well lubricated with palm o0il. 4o tons pressing force will

give 33 bar (470 psi) cake pressure.
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