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FURIRBLE Glallk CLEANER . e 1

Clean grain  ¢an be dried more etficientiy, stored with
less chance of damage and processed into higher quality

tood products . _ .
The - portable grain cleaner RN ey

(tig.1) was developed to fill the > . -

need for a faster and more

efficient ae thod of grain 5

cleaning.

The wachine is easy to operate
and convenient to service and
maintain.

Technoloqgy description

The portable grain cleaner ? X 1 ! '

. _ . - 4. R AN -
consists of a frame, body, engine e ] i P
or electric wmotor, grain hopper, f1g 1 Portable Grain cleaner

oscillating dual screen assembly end a centrifugal oblower.
The body and grain hopper are made from plywood and
angle iron is used for the frame and legs.
e eccentric and support linkages of the screen
assembly r~ause it to oscillate, which moves the grain over
the horisontal screen.

Frocess to apply the technology

During operation, grain 1s
loaded 1intoc the hopper and fed
into the oscillating screen
through the bottom opening
and regulated by the slide gate
(fig.2).

The top screen separates
the impurities that are bigger
than the grain and the bottom
screen separates those that are
smaller. ‘

As  the graln drops from the

Food tugpw

lower SCreen ronto th wind =
board, the alr blast separates -
materials lLahgnter tham the ladond
grain. ‘ !

Clean grain 15 then

collected at tne grain chute.
! tig 2 Cross sectional view of cleaner
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FURTABLE GRAIN CLEANER P
Materials required

COMFUONENTS FARITS LIST AND FMAIERIALS

part gty description or part name material
nwn rgd required

1 1 blower houcsing assembly steel

2 1 blower assembly steel

3 1 electric motor 1/Z Hp motor

4 1 V-pulley,section E,3"0.D.,1/2"bore pul ley

S 1 belt guard steel

() 2 i/8"diam.,spring wire lock soring

7 2 ball bearing 6304-2rs deep groove ball bearing
B = eccentric bearing clamp aswembly steel

9 1 V-pulley, section kB, 7"0.D.,1"bore pulley

10 < piliocw block 1" Nr-—-16 bearing

11 1 eccentric shaft steel shaft
1z 1 engine base assembly steel

13 4 vibrating plate pivot assembly bron:ze

14 4 vibrating wood plate wood

S 2 eccentric pivot assembly bronze

16 2 eccentric wooden linkage wood

17 12 bracrtet clamp steel

18 2 screen shaft steel shaft
19 2 litting bar steel bar
Z0 1 grain screen assembly steei wire
21 1 screen frame assembly steel

22 1 dust spout extension assembly steel

23 1 windboard wood

24 1 sli1ding gate assembly wood

25 2 hinge steel

26 1 grill aszsembly steel bars
=7 z screen side fastener steel

Reconmended top screen sizes

crop screen hole sire
rice 8-9 nm' (HZO-21)
corghum 6&~7 mo' (#14-16)
soybean 7-8 mm' (#18-20)
vwheat ‘

mungbean S-6 mm' (H13-14)

malize 10-12 mm (BZ6-~30
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Furboble ulis L Clb el 1 &
beebiv- b3 cond Commercral sgeprarcalt
e Clearner 19 mmall, light and can be accummodaeted an

JeGps, vans or trailers for long tiransport; two handle bars

Cals
Can

rlac

spe

in

wind direction and position the

mmad

prevent dust and  1mpurities
frenm tlyiiy back to the
operatorys and cleaned grain.

level  ground. [t the machine o
Fras to be located on sott of/

ground, place the legs on"o

ey

bex 1nserted through loops on the frame, so thut two men

carry the cleaner to the cleaning site
hine characzeristics:
High capacity - up to ene ton of paddy per nour
Lower POWer regulrenent - 0,50 Hp electric sotor or 1.ou
Hp gazaline engine.
Luw  labour requirement - one Lo two men Lo feed ond bag
the grain
tasze arT operation - minLiwh  adjustaecinits  reduce
cperation and wmalntenance problems.
Mlulticrop capability - two screenz with nterchinnyeable
top =creen.
Silmple Jesign - ntegral shartt o horizontal
osI1llatnig screen drive and tan.
Highly mobile - can be carried by two wen
CiLtications:
Fower V.0 Hp wlectric motor or
1.0 Hp gasoline engilne
waight{wlth electric motor) 72 kg
lengthn 22 cm
width &7 cm
he1gth 126 cm
Ccapacity up to 1owo  kFg/shr (rough
rice)
graln purity up to v8 %
constraction wood and steel
component <peedo:
sCreens 70 rpm
fan 720 rpm
lebour requirement 1 = 2 wmen
fuel conswhptian(appro::) .5 lts/hr

reeCantueendat 1ons

When  operating  the machine
CpReN  areds, determine  the

hine as  shown  (flg. 2Z) to

Faoace  tinve machine an firm,

Lourd., Stonas or hard
materiales to prevent the lege

from sinking during operation

fxb 3 clearer posxt%on with respect to the wind
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PO aLLE Gl CLERNER 2. o

ylway s level the machine betore Gpuratling

[nispect the machiline tor loowve bolts, nutes and scorews
and trghten o replace thew.

Deloect the proper si1ie of screen rfor the grain

Flace & canvas  on the yround to collect the wpillage
alwd o sultaole contalner tor collecting the clean grain at
the orute and  transferring 1t to the bagging statioen or
other storage facilities

teTore starting the engline check the crankcase o1l
level, air cleaner condition arnd service as recommended in
the engine operator’s manual

Move the belt tightener lever to the disengaged
position and start the engine or electric wmator. Engage the
belt tightener 1level to check and observe the operation of
the machine for possible malfunctions and correct as
NECRSSary.

Maitntenance

Lubricate the two pillow block bearings every Z4 hours
of operation.

Feriodically apply a few drops of oil in the holes of
the pivat assembliles of the oscillating screen assembly.

Aluways release the belt tension after each use,
di=engaging the belt tightener lever to e:tend belt lite.

for Turlner information reter to:

IRKI

Agricultural Englineering Department
International Rice Research Institute
Rice Found.

F.O.Bon 932

Manlla, Fhililppines
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COMPONENT PARTS LIST

oo - - - - - - - - - - _|REFIREQD]| - DESCRIPTION REF |[REQD DESCRIPTION REF [REQD DESCRIPTION
oo o ' 1 Biowes houring 0ssembly 9 1 V-pulley, section’®, 700 1"bore | 17 12 Brache! clomp

H } Biower Dasembly 10 2 Pillow block |I” NP .6 1] 2 Screen shoft

3 ) Eteciic morer. 172 hp " ) Eccentric shott 19 H Lithng bor

4 1 V-pubey,secton’B. 3°0D 1712 bore | 12 [ Engue bose ossembly 29 [ Groin screen ossempiy

s ! Beit guora 3 a Vibruting piote pivot 0ssembiy e 1 Screen frome ossemii,

6 2 178”010 $pring wire loch 14 4 Vibrating wood plote 22 1 Dust spout extension assembly
D 7 2 Bail rg ,6304-2r80eep groove | 15 2 Eccening pivot ossembly 23 | Windboard

[ - 2 Eccentc beorwng clamp ossy L] 2 Eccerire wooden nkage ‘| za ) Shding gole 0ssemory
B 25 | 2 | Hinge
26 ) Gril assembiy

- - - F - 27 2 Screen moe fosleners

I\‘ P S T . S [
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LDe-wcraplrons Multi-pur pose agr ioul tur al woechy e
FArGONATSATLIE) .

Tectinical and &conowilcal detalls:

To the ox-driven tool bar almost any type of
cultivation twtool can be attached and 1t can also be usad
for carting or transporting drums ot water. By removing
some 0T  the components from the toal bar a walking model
can be creasted which allows 1inter-row cultivation when
crops are  taller. With this machine a new appropriate
tillage system wmay be realized. At the same  time the
toolbar can aluso be fitted with & mouwldboard plough and
also as a two—-row planter =so that 1t can be used with
caonventional methods too.

The mulil-purpose wmacChling Consists of an 1ron
Trame on  twd wheels and several laplements. The full range
are carried on traverse subfremes which clamjpz onto the edge
ot the angle iron frame. Si1nce subframes can be positioned
anywhere along the width of the trame, either one or two
planter wilts way be used at row widiths varying from 75 cm
te 1uuw cm. Utrher tools can lilhewise be pocit oned as
desired for prevalling circumstances. All of the bolts used
in asseably and adjustment of the coimponents are the same
size, 12 mm., so that only one s1ce spanner 1s5 reguired.

The frame of the tool bar can be ralsed and
lowered according  to the working depth required. A planter
unit  incurporates the seed metering drum, the ceed press
wheel, the chain drag and the open drag. The Tertilizer
applicator consists ot a wmetering device «nd subcfolle.
shank with a tube eutending down the back to deliver deep
inta  the «=o01l. The unit 1s designed so rhet Lt Can be used
1n  combination with the planter. The disc hillers may be
used both  tor  throwing away the so1l trom the plants and
the ridge buillding. Full sweeps ikay be Titted torr stubble
mulching. With  the tool frahu in full duwn puosition, 1t 18
a very convenient height for carrying Wmthr drumz or other
goods. By titting floor derd: and fldu: the toolbar
become:s & wcatch cart capdbl ot carrying 00 Fg. A walkling
L beent Can be acssembled, whu_h Can bHe tned Tor inter—row
cujitivation. ‘

s well  as being  eatremely  verwatile, the
toolbar tncorporates o namber ot additional festures that
a1d crop productivity and guality. ihe toolbar willsz-
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PRI L TUUE bt

- Vedude soelrl SrO=10n throeugh
residues as surface mulon,

combination with disc 1llers,

to be placed 1n the woicst o1l.),

with the seed press wheel,
wake better uwuse of fertilizer

Status o Commercialization: The
Botswana since 1973,

Coantact Address:
Mochud1i Farmers Hrigade
Box 200
Mochudy
Republic ot Botswana

g

tool

el Uaiteltig

will

throuyl
fertilicers below the zeed when planting.
A report and complete set ot drawings are avallable.

bar

1S

Linp lean=ntw

- contaetrve  molsture also by leasving the surface wmulch and
tilling only the top ten milimeters of soil,
— control weeds with the use of Teras style Cweeps

Toancrease germination  ond reduce seedliing wortallty.
lister saare shead of the planter, allow the
- ambed  the seed  tirsly  In molst soil before covering

applying the

Used
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SO BEEG b LD UBUE S ERGY L pe 1
Pesor Tptian: 1he SpPrayer mvolves the uwse ot minute

quantarties ot herbicides o insecticlde and
the energy TfTor spraying 1s provided by the
sun, using silicone photovoltaic celle and a
battery of Ni—-Cad cells.

Techinlcal and cconumical detaills:

[tie photu—voultaic yerier st or Comprises a
Panel, about 33 cmi,  equipped  with  3H semi-circular
silicone cells, 7.9 cm in diameter, connected in suries, to
deliver about 6 watts at 12 to 14 volts. Cells are rated at
@ conservative Joo amW/caz light intensity to deliver, each,
00 mA at 9,45 V. The panel is protected by a blocking
diode. 1t also serves as a sunshade for the Operator and
only weilghts -2 hkg. Eight Ni~-Cad cells in the handle of
the sSprayer are serles connected and at tfull charge deliver
1.2V each (tatal 9.5 V) with a capacity ot 4.0 Ah. They
Tunctiaon both as a veltage stabilirer, wmaintaining a
constant 7000 rpm and also to store the considerable ercess
power generated by the panel during periods of medium to
bright sunlight (3 to 6 Watts) over the requirements of the
sprayer (0.8 to 2 Watts). In continuous cperation for eight
hours o day, seven days a week, the batteries were found to
be as Tull of charge as on the first day.

The advantages of this technology lies 1n the
very light  cquipment, the reduced quantily ot chemical
solution necessary (15 litres per hectare instead of some
00 litres), and in the fact that no labour for pumping the
CPrayer 1s required.

Status of commercialization : No details provided
L4
Lontact Address
Dr. Ray Wijewardene
International Institute ot Tropical
Agriculture (I17TA) !
Ibadan !
NIGERIA
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THESLSHING MaCHIHE _DEVELOFMERT IN 1afiZenNIA, p. <

Harvesting 1s done by uprooting the entire plant when
the pads have tully ripened and dried. The harvested plant
are heaped <«and bundled ready to be moved to homesteads, if
they are located near the tields but where homesteads are
far away threshing is done in the fields.

Winnowing ot the threshed beans 1s done entirely
depending o natural wind speed. This 1s accomplicshed by
pouring the materials 1in a winnowing vessel trom slightly
above ones head onto the ground. For more etfective
cleaning the vessel 1s shaten while the material is being
poured. However, ettftective cleaning depends mainly on wind
speed which cannot be controlled. The material poured on
the ground 1s likely to be contaminated.

~el= Design and construction aspects ot the thresher.

A rubberized cylinder and concave type ot thre<her
was designed and constructed. The set up ot the threshing
machine is shown in fig. 1.

The drum was constructed tTrom a kapok log which was
machined 1n a lathe machine to I0V0 min diameter and 300 mm
wide. The log was then fixed on to a 20 mn mild steel
shatt. The <chatt was supported by two wooden bearings. one
on each side. The bearings were fixed onto a S0 am 1 50 mm
3 mm angle 1ron frame.

Six  strips of used tyres were bolted onto the surrtace
of the log. The strips were machined to uniform thickness.
Halt aof the strips were &6 mmn thick and the rest were & mm
thick. The ditferent sizes were then fixed alternately.

The concave was made fraom a 16 gauge sheet metal. The
sheet was then curved to follow the curvature ot the drum,
but with the clearance gradually decreasing from top to
bottom. The  lower part of the concave was connected to
moveable plate§ screwed onto the frame so a< to enable
adgjustiment ot the clearance. Three used tyre strips were
also tixed to the concave to serve as rasp bars. The strips
waere 60 min wide and 5 an Lhaick and were placed 30 wmm and 20
mm apart at the lower part of the concave.

The drum was  then connected to o power Jdrive shaft
through  « bicycle chain. The drive shaft was «lso =upported
by wooden bearings which were then fided onto the trame.

Winnower mechanlsm vas designed and construc ted using
a 16 gauge mild steel sheet. A fan was constructed from «

20 mwm steel shatt  and tour 360 mm o JLO o mm curved metal
shoewts to torm tan blades. The blades woere arranged
radially on the shatt, Ihe blades were then slightly curved

torward. fhe shatt was  similarly supported by wooden
bearing. Fan housing was  made trom  the sheet metaul and

t1ed 1N such  a viay that the clearance between 1t and the




Lood Frocesslng egutpment

Pl S NG EACTES DEVEL OFFIEHT U TrlNZekl L, p. =

blades 1z 30 . lhe Tan was then tl.ed Jlagonally below
the threshing wechanlsm. Hn al1r  duct trom the Tan was
nciined  at D0 degrees. hAbove the duct a screen with 16 mm

20 mm holes was placed. Below the screen a collector
1nclined at S degrees was placed. The screen was 260 mm
below  the dirvmm. The tan was driven by the same power drive
shaeft as  that ot the drum  through a bicycle chain. The
arrangenent 15 cuch  that one person could operate the
thresher.

.2~ Fertormance ot the threzher.

Fertormance  test  was  carrled out ot the Sobolne
University tarm. Iwo <varietles or beans 1.e. CLCanadlan
wonder and Maasi red were threshed at wnoisture content (wet
basi1s) of 1% 7 and 15.7 %Z respectively. During the test the
pouwer dJdrive was not connected to the tan. Handtull size
camples  were randomley picked and weighed at an accuracy of
v.1l g. These samples were tnreshed and the time taken to
thresh each sample was measured using a stop watch. The
secd completely separated from the pods were collected and
weighed. Unopened pods were thumb opened and then collected
seeds were welgned separately. The ratio of the opened
seeds to the total seeds 1n the sample was calculated to
give threzhing etfectiveness. A handTtull of seeds trom the
threshed lot was randomly picked and weighed. Seedse with
visible crachks ur peeled coats were sorted out and weighed.
The ratio of the damaged sewds to the total seeds 1n the
sample  was  Calculated to give percentage seed damage. The
procedure was repeated ten times Tor each variety.

Fertfornance of thresher was compared to traditional

threshing wethod 1.e. hand beating. Threshing was done by
twenty men and women wlth an average age ot 30 years. Each
individual was given 10 to 1z kg of ! irvested crop to

thresh. Ferformance of the winngwing mech nism was tested
o Canadian wonder and PMascal red at moictu: e content (wet
basie) ot 20 %Z. The test was made using a 0.7D hp electric
motor with variable pulley diametoers o that the tan speed
cavld bhe varied. Fan speed was measured using a tachometer
and the air velocity using a hot wire anvmometer.

1 kg miiture of hand threwched seeds and chatf were
let to fall trom the threshing mechaniem while the fan is
rotated.  After the operation material 1n the seed collector
was  wiclylhied.,  Chaff  1n the container was separated by hand
and  weighed. Lirewise blown off material was collected on a
Canvat. and welghed. Seeds contalned 1n the chatf waw corted
and  welghed. The effectiveness of separation was  then
Calculated ac winnowing trom the relationship

]

I = . (a/(a+c))(d/(b+d))

vibwre |, O }

o < Lewds tn the seed collector,

b = chatf 1n the seed collector

C - aweeed blows ottt with chatt

g - whaft Lliown oft Do
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PR Kesults.

The results obtained gave a threshiny ettectiveness
of 28.2 Z and 85.8 7 for Canadian wonder and Maasi red
respectively. Seed damage was found to be very low at Z.7 %
for both varieties. The threshing capacity was 12 kg/hr and
14 lg/hr tor Canadian wonder and Maasl red reopectively. Ao
far as winnowing 1s concerned, optimal eftectiveness ot
separation wa=s found to be 94 7L at Jo00 rpm tan speed. The
winnower throughput capacity was cbserved to be 240 kg/hr
af cleaned seed. the thresher was found to be very
ettective 1n, both threshing and winrowing. However, 1te
capaCity has, to be 1ncreased substantially i1n order tar 1t
to be 4 youd cubstilute for traditional hand threshiing.

Z.0—  Sorghum cthresher.

Surghum. 1s  a common  cereal 1N seml—arid are@as Ot
Tanzania. It 1s used tor food and for making local beer.
traditionallyy threshinyg 1e done by hand beating using
sticks or trampling by fToot and sometimes tractor wheels
where avallable. ftigure 2 showe a p.t.o. driven sarghum
threster which has been developed to ease the drudgery of
threshing sorghum. Design and construction has Just been
comlleted &t the Centre for Agricultural Mechanicsation and
Rural Technology (CAMARTEC) in Arusha, Tanzania.
Ferformance test as  tor  the bean thresher 1< to be done
ne.t harveosting seacon 1.e. mid July to end of Scvptember.

Z.1-  Design and construction aspects of the thresher.

Z.l.b Materials.

1. feed trough - wood 21 mim thickh

2. thirreshing drum —~  cheet metal 2 oom, mild steel

Z. threeshing fingers — steel rodellonmd,mild steel

4. threshing drum shatt - 28 mm Omild steel

3. upper  concave and  spiral deflectors -~ sheat
metal 2.0 mm thick, mild steel

. straw  thrower paddles and straw cutlet — zheet
metal 1.5 mm thick, mild steel

7. Llower housing -~ sheet metal 2 o thizch, nild
steel

a. blower chaft — 21 am ¥, mild cteel

9. blower blades - wWood, 1H mm thach

10, Screen, perforated sheet  metal, 1.9 e thach,

mild steel
11, collecting trough and graln outlel, shicet mebal,

Lo% wn chusel metal n '
1. Traome O the mauchine — wangle 1ron o9 w0 dun

» B omm mild steel o !
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2.1.2  theoretical working speeds.

It +“he threshing drum 1 directly coupled ta the
tractor's p.t.o. shaft, following speeds can be obtalned:

speed for threshing drum D40 rpm
speed cf blower 1091 rpm
speed cf pulley for sieving mechanicm 140 rpmn

The minimum and maximum r2ciprocating velocities of
the sieve are 1 m/s ard 1.38 m/s respectively.
Modification of the drive system with the tractor
p.t.o. is necessary to attain a higher working speed.

el

P Sorghur. threshing

Sorghur  heads are plled on the feed trough and then
using a stick  they are pushed through the inlet to the
threshing chamber. The sorghum heads are threshed by a high
speed rotating th-eshing drum which is equipped with steel
tingers. The wupper concave is fixed with spiral deflectors
which auxially convey ' the mass being threshed forward. The
far end of the threshing drum has straw thrower paddles
which catch the threshed straw and throws them out. The
threshed qrains and chaft fall through an air stream from
the blower where the chaft and other lighter material are
blouwn out and the grains fall on the reciprocating screen.
The screen sieves out the clean grain which fall on the
collecting +tray leaving behind remnants of small pieces of
straw which are cascaded away. The grain 1s collected
through the grain outlet and bagged.

4.0 The double operated paddy thresher

Rice 1s & common staple grain in Tanzania which 1s
increasingly bucomlng ‘xmportant. As fTor sorghum, threshing
ot paddy 1s done by hand beating or trampling. Fig. 3 is a
double operation manual thresher designed by TEMDO in

Arusha.

4.1 The:  design qgms“ét simplicity of construction, eace
of operation and low cost, combined with rapid and Lhurcugh
threshilzag.

4-.1.1 Materials ‘ ‘
- the threshing drum 1s made of wooud and 4 mm mild
steel wire loops

- the hopper and cover 19 made of 0.8 oheet muta#, miid‘

steel o
- the threching drum shatt de U 16 am. mald steel
= bicycle chain dnd JprocVet drive o ‘
- the trame of the machine is made of wood

-~ the: grain outlu' L‘ made of 0.8 mm shoet mutui, wild

steel
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L I S Wor b sy speed and daliy cutput
Ihe  anrnriaitis manual Supeed  of Lhe mechlne s Jwg o
Bt L mschine  Coi be hand Jdrl.en ta thoe speeld G°
1, Qus e The fasimuen outpuaur cf the UnWesier §2

(=
-
1,300 g ofr dry paddy for a 7 houwr 2o,

4.2 Faddy threshing

Harsves*sed poddy  with 1ts itrg} 1 pliled G oo hopper .
e machine 13 hand driven unti! 1t reaches a =peed O
1,000 row and  then the paddy 15 fTed onito the threshing
dgrus. The terw "double ocperation” 1s Jderived &y the fact
that during the procezc, the threshoed paddy 1S passed
through a =1eve on the bottam of the thrashing drum while
the straw 1S thorown out by wire loops threouyh the Straw

outlets.
The c<roup belng threshed amust be Jdry encugh 1.e. 13 -
17 % maisture content wet basls to achleve complete
separalion ot paddy frow the straw.
SLu Froblems of adoption
‘ fre a&adcption of the above and othoer cilspie food
groce=s1ng  techneologies has been very ©lows due to the

Tallowing:

&) lhe cust ot raw material 1s ever high espuecialiy for

steel. This makes 1t difficocult  for saall  =cale
farmers to Ly the technologles dJdeveloped. Mhe
potential  manufacturers also become reluctant to tare
up developed technologles | from Research and

Development, (R&D) 1nstitutions Lo mandteCtiire tihenn in

darge sale,

b) bLack o cuordination among R & D 1nstitutien=s. This
results o 1n, duplication of etfftorts and ahcoen use o7
the €carcely avallable resources.

c) Inadegquate K w0 D oenglneers Lo tale up the challenge
wf the ever  rising denand  tor fouoed LrOCw=21ng
equipnent., This limite degign and de.clopnent i thig
e . o

J) tioclal and aul tural barrivr oc.y. thrwitiznyg and
VaA O ing hao 1A Many ardas Lueen CobhLldercd o waman
Jub hevice, v limating thes LAt ot dueveloped
techiioiwgles.  ln L@ Cauu, activitie. libe

threahing alnd wWlNnRwlng has « been tarken a: o “ouclal
event  whore  women  aeet for gowssiping and eochanglng
uClal Jobles whiile working.
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[ Lo fus ton.,

Hith the succesful develupment of threchlng wmachiines
TSt beans, sorghan and paddy the elemnet ot dirudgery snay be
wolved. In view of the growing 1mportance ot such crops not
aiily as  food crops but also as a suurce of i1ncome for the
tarmers, there 1s a need to tezhle the problems of adoption
to mmprove the threshing cperation and reduce drudgery.

besaign  forr other touod proce=ssing machines <hould be
explored and this calls for coordination and collaboration
among the national and the 1nternational FResearch and
bevelopment Instaitutions.
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DOUBLE OPERATION MANUAL THRESHER
FIGURE 3
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[ntroduction.

The development of rice bran stabilizing equipment involves
at least two technologies:

Food technology to determine that the process developed
effectively stabilizes the bran without destroying the
nutriment contents the oil, vitamins, etc.

Engilneering to design and develop machinery to
effciently and economically achieve the required
stabilization

Mhere are a nunber of processes whilich can can be used to
stublillze rice bran including:

(A) Dry heat treatment
(B) Moist heat treatment
(C) Chemical treatment
(D) Insert atmosphere
(E) Gamma irradiation

this paper will consider solutions to the problems by
processes (A) and (B)

Brief description of rice bran and
the processes of stabilization

Rice bran, with a protein content of about 10 — 15 % and
vegetable oil content of 18 - 20 %, is an important raw

material for the  extraction of rice bran edible oil for
human consumption @ as well as for the production of rice
bran meal, a valuable component of protein animal feed..

Soee 8 mill. tons of rice bran remain unused 1n the rural

areas of developing countries, because of | rapid
deterioration during storage and transportation -
operation, caused by a biological encymatic process,

splitting the o1l contained 1in the bran into free-fatty
acids and glycerin, thereby not only destroying the neutral
o1l but quickly turning the bran into a valueless waste
product. In order to maintain its value as a raw material
for the production of edible o0il and protein feed meal and
to make optimun use of 1t, the rice bran needs to be
stabilized by & sp=z2cial heat treatment combined with a
certain dehydration etfect.
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The use ot Kice Mi1ll by—-products, (Husk:1 as a tuwel

To corply with the UNIDO suggestion that the rice mill
by-product and (husks) are used as fuel. Gnly this method
of heat generation is considered in this paper. This fuel

has the advantage of being readily available at the
required place and 1s not a finite energy source, also
piravideo the combustion 1s conplete does not create

encessive atmosphere pollution when burning.
The availability of heat from rice husts.

From each 100 kg oOf paddy appras. 20 kg of rice husk
are obtained when 1t 1s milled the free volume is approi. 6
cut. rt. but can be compressed to approx. 2 cu. ftt. When
Bburnt this liberates 220,000 to 264,000 Btu. (Assuming
complete and efficient combustion)

he designs of simple 1urnaces for burning rice husks,

FrovidedJ rice husks are burnt with cocuplete and
efticient combustion the flue gases are clear and do not
contain nosious fumes. Tests when using these tlue gases to
dry paddy have not 1ndicated that the colour and odor of
the milled rice changes appreciably after drying. To obtain
complete and efficient combustion the best method appears
to be to start with « hot fire and then add the new fuel in
small  and regular quantities, this way minimun smoke is
generated. The appearance of the ash 1ndicates the
etficrency of combustion. completely burnt husks will be
white, it not completely burned they will be blacth.
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bSome desicgns of furnace.

Furnaces can be cf two main types:

(a} Direct heated in which the flue ga%es are used for
heating

-_—— e e — T AN T e ———— e T T . T ﬁ'_‘-—_;\c
C— —_———
S—— —t—
HOT
S ——— —
BURNER . _T_
m e "
R e el o _,@
DIRECT HEATED FURNALE

U Schematic drawing of a direct fired heater
| (note: liquid fuel not shown) .
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and

b} Indirect heating, 1n which <caome form of heat
exchanger 1is used.

STACK

e . _ ——
—— -
(T = ma s P, } HOT
‘:\h&" —_——— —— J D o
\ AIR
== =, -

IR —©

INDIRECT FURNAC E

Schematic drawing of an indirect fired heater
(note: liquid fuel shown)
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[e

The direct heating is the most eft.cient and
simplest but there is the possibility of contaminations
by the flue gases. The indirect heating 1is less
efficient and more complicated but there is no
possibility of cantamination by the flue gases.

Design of Rice hull furnaces

Feeder ————— Chimney, 5" dia.
Temperoiure‘ contrc

-Centrifugal blower

d
7

L Grate 3 3 /—-—-Ash trap

Rice hull furnace

cMade by joinang two old 44 gallon o1l Brhmu toyhiet her
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RICE EBRAN
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Louvered rice hull lurnace.
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Fossible design of equipment for stabilizing bran

(a) Dry heat process

é -2

B8R FANBED -
EXHAIST AIR

s
/\‘FWIRE SCREEN OR
PCRFORATED SHEETS ———
| MoVEAALE ToP—

X ——

o= F\RJ

Flat bed Stabilizer

Saome hand}drxven stlrrerszcould be added
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EXVAUST

Auger conveyor type of rice bran stabilizer
cepacity 75 kg per hour(A.S.R.C,T. proposal)

FLUZ
\

GAS

;14o°c

\ - <T)RAW RIZE 3RAN

e ! - '
[ TS kg/nLe)
i1 4aTCR VAPOR : | ! M.Com 12%
' ! " Temd.w 2572
.I] ) ‘ e V___-
. P2 HCPPIR
’ ( i . - '. '.—.'
o — ! { HE
Ho— | -
G ~ ~ A .
. . - { : ‘ ~, - E e
—_—— T s ——f 5‘”[\ _r.fl__\ - l'/ —i 4 il WATZIR V'9LR
E TRV N O W - O Wi A S A
- - [ N T A —
| ; ! ‘ ! L -~
I L.J - | -
2T 'S ~ ~ 3 N\ 7\ 7 ~ ; ~— = ="
M, Sty e om — A L\ L \‘ = o —
u—‘ St ‘ \-/ \L/ \J \L’ \\/: \/ '\/ i ‘o’ .~ —=
- — ‘; bl S, S —
' LU & ke
o s T T — -_"_gi;ﬁyi;ﬁg_%jz//frr__ g
. "G l", - —— —
o ” =1 =
- — N ‘\\ .
o \. HUSK FURNAZE v
o 4 ka/Re +» STADILIZED BRAN
o E— v FeCome 8% o
- - - - Cod “\ D }J Tenpex 105-110"C
I S e — - 1
% = flue charnel; 3), I, = bplpesi Cy, C, = ahafts with conveyor blades;
5 = fire Dbrick; E = grade; F = chinney; Gy G, = Danrers;
-1. ﬂz-d::ving ;o\{llie:fs? -',1' ‘{2 - 7b7eli 37 J = suprosti:r

NUgd 3018 1503 MO EREIRIAE

juauwd tnba bur soadoad pood




Food proucessing equlpaent

A_ _SIMFLE LOW COLT KRICE KA

(B) MOI5T HEART TREATMENT.
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Food Frocessing and related activities

The report registered under UNIDO Doc. Number
I1L/WG.4B30/1 describes some of the activities and the way
that Fotswana 1is trying to solve the problem of the need
for industrialirzation faced by the country. ’

It highlights that the country has full concious that
nany products original from their country, especially
indigeneous plants, with medicinal or other applications,
are being e:xported for processing and sale outside the
country. '

It also 1indicates that the most benefited from thas
situation, are not precisely the peasants or small farmers
that produce those plants but the traders that acting as
middle—-men obtain the largest share of the profits.

The countr, has recognized the need for designing and
testing appropriate processing methods and equipment for
small and ' medium size scale commnercial production, to
process their native produces 1into products for domestic
consumption and for export, they also recognize the need
for providing training to small industrial entrepreneurs in
the utilization of such methods and equipment production.

The country 1in their efforts cof finding solutions to
this <situation has given way to nongovernment organizations
that have ' become involved in Botswana in developing such
kind of appropriate technology for food and plant
processing.

Eamples ot these institutions are The Hotswana
lechnoloqy Centre’'s for Food Technology Research Service
dedicated to design and development of appropiiate
processing methods and equipment - an example of their
activities 1s the Bilton Project, see appendix I - and the
Rural Industries Innovation Centre that concentrates on
renewable énergy and food processing - examples are the
sorghum dehuller and the Kgolefso oven, see appendix II.
Another institution is the Thusano Lefatsheng dedicated to
see aspects related with agrfcultural production and
procescing of medicinal plants,‘industrial plants, fruits
and nut trées and otﬁer potential dommercxal value,







APPENDIX 1

,
é AS ViEwWED

rIOR OUTS1DE

-, 2 STRIPS
10 X 30 EACE

20 X 50

1 0 |

T

% AS vIDWED
FROW INSIDE

BACK PIECE

1 ottt

RIDOLE PlECE
WITH DOWEL SUPPORTY

. .




30 X 13
|
|
|
|
|
|
|
|
|

i
&

v e

oo

780
AS VILWID Faon

LM sior
Py L

APPENDIX I
‘re3.

Iy

030 4 l

1 oft

]IDOLZ precy

*
m |
m mj m | |
A —
R - e
: ; : ;o
_ 5 | mm ;-

; e

- - —————




jux)o

pasn.

70 X 3o

£00

1190

T




l - 16 -
APPENLIX TI1I
' Fipure 1
TSHILO DEHULLER MK I
l ("™he compact versatile, high nerformance
machine that rem. ves husks and grinds
' cereals. )
l TECHNICAL DATA
Pover reouirement 't 5.5 Kv. 3 phase electric motor or
l a 10 HP engine
Main shaft rom 21700
l Fan shaft rom s 2000
Throughput speed : 10 ¥Yg'min.
Approximate net weight : 200 Kp,
' Hooper cavacity 2 25 Kp of grain
Barrel canacity 't 20 Kg of prain
' Fan capacity : max. velocity 20N0m ‘min,
Grinding stones : carborandum vitrified bonding wheels with
l - K face size 250 x 20 x 38
Tshilc dehuller, & vroduct of the Rural Industrial Innovation Centre fp Kan,ve:
has been desigmed to blep4 in harmony into its African environment. About 50
l sorghum dehulling machines are in oneration in Rotswana. Some of these machines
are being exported to 10 other African countries.
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APPENDIX 1T
Figure 2
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Introduction.

kice vcultivation has becomne very i1mportant in Burundi.
Rice 15 becoming a national staple food. Su far, treatments
on this crop have only produced whitened rice (cargo). This
white rice has lost 1ts vitamin (especially vitamin B1Z2)
and mineral-salt contents. Husking and pounding 1in the
ractlory cadses breakage, which affects rice production.

'he gdvernemnt, toghether wilth the FAU project 1n the
fMinistry odf Rural Develapment, has recently introduced the
technology ' of drying rice to provide its population with
quality food products. The purpose of this technology 1is to
modity the physical and chemical properties of rice, to
make it moﬁe nutritious and economical.

General principle for sterilizing and dryinq rice.

- Fosition in transformation

- Rice - beating - paddy - sterilization and drying -
tusking — whitened rice.

The production of treated rice 15 based on a general
principle, which uses the two main elements — water and
heat. After the rice has been soaked in water and heated

with vapour, it is dried and stored.

Souatb.1ng.

With ﬁhe help of a yalve, the paddy 1s cleared and put
in  a barrel full of water (see figure B), which can contain
9% kg. It is then heated on a fire supported by three large
stunes. Drenching was formerly accomplished by using small
clay Jugs.

rﬁu pﬁeaent system :offgrs more advantages. Inside the
Larrel vapouwr 1s produced for drying and sterilization. The
sice of the barrel 1is designed to save energy; its space
can take a much larger quantity during the operation.

buring this phase the grain must absorb at leaaﬂ 20
of the humidity to allow a homogenired redistribution of
coluble  substances  1n the grain and o homogeneous trqnbfgr
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v

ot heat  trom the surface af the grain to the centre of the
endosperm during the drying process - a gelatinization ot
the starch. The soaking process lasts only 4.3 hours in hot
water i1nstead of 12 to 48 hours at ambient teaperature.

Drving and Sterilication process.

IThe drenched rice is put 1n an oven, which was designed
and manutactured by the FAO  (see figure A). The oven is
perforated with small holes from which the vapour escapes.
This wvapour 1s produced by a one-hour heating procescs that
occurs  1n the first half of the barrel, which served for
the soaking procedure. The operation concludes aonce the
heavy vapour pushes through the edges of the cover. ‘

Afterwards, the rice is dried and consequently 1s ready
far further processing. In this phase the starch
gelatinizes and the biclogical processes, such as
germination and mushroom spores, are suppressed.

Vapour treatment vyields economlc advantages -
production output, storage and alimentary improvements,
namely firmness, enriched vitamin and mineral salt

contents.

Design and manufacture ot dryving bilns
in countries such as India, traditional ovens are made
in large, metallic containers. They are placed on a heated
furnace during the drying process. The rice, approaching
the final desired stage, 1s heated more than the other
rice, hence, carbonization recsults. Sometimes the wet rice
must be stirred continuwously. Water must be occasionalfy
added to compensate for the vaporization. A= the steam 1s
not evenly 'distributed in this process, the drying process
1 incomplete; theretore, the desired result is  not
achlieved. ‘ ‘ ‘ ‘

To overcome these problems, the prolect has desxgneﬁ
and  adapted ' ovens made from locally availlable materials., A
200 liter-capacity  barrel (tigure lTa), which 1s cul in Lhe
middle,  fors the aoven. One half (B) scerves to 'coak the rice
afd to re¢taln water to prdduce  vapour necded  tor
sterilication and dryint. The sccand half (W), which 16 Lhe
actual  oven, has a bact pertorated with aany 'hole. (tigure
Lf), tour ' tubes are vertically Jolnwed to the base, which 1s
also purforated with sany holes (firgures sd, Ae and Ag).

Divring' the operation  the oven iz set’ on the firoet
boareel  as' & couscous pan. The vapour travelling rrom the

barrel W, passes  through the peérforation:’ and  preads
honogeneously 1 the oven'. (tigure '1h). " ‘
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e  firet  experiments focussed o the drying and
steriliczation ot a new product variety of rice: 1ts name 1is
“LIRON" . Iron was 1introduced in 1987 by the kegilonal Socaety
Tor the Development of Imbo (£RDI), which promotes rice
production 1in  the plain. This variety yields up to 10 tons
per  hectare. Untfortunately, the husking process produces a
large amount of breakage, affecting the output. Depending
upun  on the aethod used, the output varies from S0 to 60
percent. The table below compares the output trom husking

with a pounder to the output from husking with and
Engleberg machine.
Husking with Hucsking with an
__Aa_pounder Engleberq machine
[0 ye output 1n weight Rreaks output 1n weight Hreaks
wntreated 2 - &0 Z 75 7 20 - 85 % 83.6 %
treated 70 — 75 % 2.4 7 70 - 7% % 35 A

tonclusion

lablng 1into account the socio-economic conditions of
bBurundi, drying and sterilization process using vapour,
presents a particular interest at the domestic or artisanal
level, because ot its practical advantages:

(&) the pounding process becomes easier;

(b)) the period for conservation is longer;

(c) the outpet 1n grinding is  improved (less grain is
broken)

(d) the taste and consistency af the product are more
pleasant., ‘

L o I | i [T Tt N [ [ [T
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lontrodactaon .

lhe artilianal p Bss  Of  Cagssdva 1u Still o fTamily
attale  1n bBurundi. The applied treatuwents, the manipulaticn
and  procdessing alm o at o the elimination ot the hydrocyanic
acid in the tubers.

The major processes used 1n Burundl are based on dry
0or water retting. Such technologies yield a wealk ovutput and
a low quality final product whose conservation 1= tor no
longer perioc than one week. To overcome theze problems,
the tarmers store theilr produce 1in the ground. Cassava 1is
harvested depending on the need, thus sometimes 1t is kept
in the ground tuo long. Not only thus this prevent the soil
trom  being used tor another crop, but, this also diminishes
the root quality and increases the fiber rate.

Distribution 15 an additional problem: some regions
have e:kcess crops, while others have hardly any. Therefore,
it 1s essential to create an interregional flow to improve
cstorage systems and processing of food crops, particularly
of tubers. Thus, programnes geared malnly to the grocessing
ot caszava have been initiated.

Frocessing of cassava and gara
Gte1nNg appropriate equilpment

Gar1r 1= a termented final product ot cazwava, which
has been gelatinized and dried. It is the staple food found
in  BEenin, Taego and Ghana. Nowadays, 1t 19 also found in
other african countries.

lhe processing technigue used to produce garl has been
mtroduced because of the following advantages:
(a) 1t 1= o product that has a storage capebility o1 more
than one year, which 1s contrary to the cassava fTlour,
that cannot be Lept for longer than one week;

(L) 1t can  be produced at any season, since 1t does not
rueiulre Gryings

(c) 1t le @ product cooked 1n advance Tor  ready
cansuwnpltlion  or preparation 1IN awsorliatlion with other
tlours.
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Phiee weoequuente . 0ot the opecatron s peecliog, oo taang,
rasjsling, termentation in bags., presusing L bagz=.

Garitication, yranulation and shifting.

Flniell, s wany dperatlons are 1dentical to those uced
it manutacture traditicnal cascava rtlour; the purpose 1s to
cllnlnate the hydracyanie acid. The details of these
Gpict allons are Gt discussed 10 this paper.

Indeed, the praoduction of Gari has two phases:
pressing and torretaction. lhese phases are the maln
concstrains and vary  among countries. For this purpose the
project hacs attempted to adapt artisanal types ot: a press,
the type of scruw press and torrefaction device.

Design and manufacture of a press, equipment to
eutract water trom the fermented pulp

Traditionally, + this operatian, was performed
simultaneocusly with fermentation. The pulp 1= put into bags
madee af  strong materials. With a plece of wood, Lhe top of
the bLag 1= twisted  so  that the watvr can be partially
eliminated. Blg stone are then put 1n the bags and a1l 1s
Fept stativiary for . three to w13 dayo. 1 this cose,
fermentation and draining are combined 1nto one operation.

Local difterences an this operation edist. Sanstimes
one type of traditional termentation 1s constirtuted of a
system ot cords and boards between whaich bages ot pulp are
tied. Other times the pulp 1s kept in cloth-coverocd baskets
upon  which heavy oblects are placed to apply addtitional
pressure. (ll these operations serve the same purpose: that
15, to reduce the quantity of @ water 1n the pulp to
facilitate the drying and garification processes,

However, this operation »3s @ long 1n time «and lezs
ertticient. The pressure exerted ' by such a practice 1s
indutticient to decrease the humidity to a reasonable
level, The cost of' energy for ' drying or garification
remalns high. ‘ ' '

b uoe OF o 'Llree press 14 o potclible cuall scale
“olution. The produced ' preussars reduces: the hunidlity rate
trom R hehe T B A This ' economiloeo whiergy dirang  the
Jarification agperation. The press element is compowed of:




Foud proce=Zsing equlpment

THE FeQCESS L, Ui CASSAVA p-.

[P}

(a) a press uCrew;

e o press lever;

(c) tour metallic supports;

(d) a recovery contalner s

(e) & compressor disc;

(t) a perturated plate contalning o precsed pulp (71g. ).

The pressing operation consists of putting about 135 kg
of grated cassava 1n a polyethylene bag into the press by
turning the press bars. This allows the compressor disc to
move down to the cassava masses. During the process the
Juice or water from the cassava 1s extracted and removed by
the drainiq channel on the lower part of the equipment. The
lor.ger the pressing time, the easier it is to grill the
cassava. The press equipment has a capacity of 140-150 kg.

besi1gn _and manufacture of a stationary roasting device

According to traditional operation, garification took
place 1n a big metallic stove, often in a ceramic vessel of
60 cm 1n diameter, over a ground fire. Gari should be
continuously stirred with a triangular calabash pallet to
ml:: 1t and to prevent 1t from burning. The ygari is then put
in the sun to reduce roasting costs. A low quality gari is
obtained: 1t has a very low swelling canacity. BGarification
15 an unpleasant operation because the equipment is
unconfortable to handle and the worker 1s constantly
e:posed to smoke.

Thece traditional methods cause a low production of
garl. The quality 15 unsatistactory and the enerqgy
consumption of grilling is high. [To overcome these
problems, the project i1improved the roasting device to
economize enerqgy, 1mprove the quality and. increase the
production capacity.

The first attemps took place 1in Rushubi, i1n the
Bujumbura province. It has presently spread to Rugombo, in
the province of Cibiroke, which daily produces 70-80 kg of
gari, consists of the following items:

(a) an oven mnade of bricks 1n a rectangular formg;

(b) an oven tu 1nsert wood or charcoal;

(c) & tray (the roasting device 1tself) with elevated
edges, which is put in the oven;

(d) o chimney outlet for the smoke.
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1he termented and  pressed  pulp 1s pulverized un the
roasting device heated by the oven. The tlour 1s slowly
ruasted until  all the moilisture 15 drawmned; the reasalning
Cydanide substlance also dissapeared. Two womnen with wooden
spatulas  supervise the operation to avold carbonlzation.
lhe heol cshould be continuwously controlled. Garitication
occurs  whenn  the flour obtained becomes slightly yellow and
the Casisava plecCes shrink and becowme Jdry.

Grinding process

bry flour can be ground with the help of a mill. There
have been previous attemps to manutacture a mill 1n the
experimental arca. At the time of writting thie report a
hammer n1ll 15 under construction and the drawing plans
have not yet bBeen concluded, theretore they are not
reproduced  here. he bhammer m1ll can replace the rasping
device.

Conclusions

In Burundi, the transformation ot tood crops 13
ncaningless et the national level, despirte the efforts made
to reduce the post-crop loss. Frogrammes 1nitiated by
international bodiles, sometimes present shortcomings: for
ccane tnteresting  projects designed tor the rural  area
falled because there are no clear guidelines to carry out
the proagramse. Theretore they try to introduce and adapnt an
Laprroved technology. The technology 1s  valuable 1f it
answers  a =jrecitic need of the population. this, 1n rfact,
requires a yood knowledge of the milieuw.

Finally, analisis of the local teclniologles 91 tood
pirocessing &l conservation should become the Basis to
zolve  the problems and detfine the priorities. It 1¢ also
indispensable to strengthen the contact among national,
rezgional and international researclners to a«llow the
enchange  of  intormation on  existing work  pertormed 10
Africa and evlueevhere, as well as on improved materlale.
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few natural woods

sSpr1ing
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natural fauna 1s near depletion.
for preservation and procecssing.
suffars of severe winters and speciel steps have to
be taken to produce more crops and to preserve food.
suwmmer a considerable amount of food crops grow

eroded to
There are
The

buring
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In

(malze,
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vegetables,
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winter time grow
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Therefore 1t 1is

food preservation techniques to help

production of

to be prepared in such a way that 1t will
be edible atter certain period of storage and acceptable to

been
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for
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These are classified in

vegetables, winter wheat,
necessary  to  develop
solving the groblems related to
crops. Food has
taste.

Technological devices have
processing and food preservation.

traditional, mcdern and in appropriate technologaies.

SIMFLE FOOL PROCESSING TECHNIQUES :

1) Grinding stone:

Granite stone 1s used with a small <stone for
grinding grain against the larger stone. The
surfaces of both stones are roughened up. The

texture of flour is varied depending on whether
flour will be used teo make soft/hard porridge or
weaning foods for the babies. All grains are
processed by this technique.

11) The haemmer mills and dehuller for sorghum.
111) Soaking and grinding on the stone—grinder.
iv) Cooking 1n clay pots. This is obsolete and three-

lebged pote are utilized.

COw dung or

V) Sﬁurce of energy 1s wood, plant

remalns aftter harvest.
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In  the ministry of interior, Chieftains Attalrs and
Frural Development, there 1s an Appropriate Tz=chnhology
section (R1S), whose main objective 1s the development at
new technologies, trials, publicity and Missemination of
ntormation and sale of developed appropriate technologles
which are usefull to Basotho, especially 1n the Rural
ar eAas . The following devices have been developed and
tested:

1) Wind Frutection Fareplace (Lesito):

This device 1s used to protect fire Trom wind el fects.
dud and . stone 1s used to bulld tour walls attached to
each  other at 90 degree angles. The height and length
ot the device depends on choice of  the user (see
tigure 1)

LcIFO- WIND PROTECTION FIREPLACE Figure 1

11) Hud~$tuve$/Fmrthﬁrn Stoves #
Mlaterials Newded are:  Water s Satidd, Clay, wooden
pldnks, tvio pots, ineshed Wwlre, chlehvy, COrrugated
1ron cheet, wsh pan, stones or bricke. Dimensions
dupuhd mn:thu s1z2e of ztove:to be: burlt.

Method s

Start by‘ placing two potb'by s1der wn the ground whare
the  device  1s  to be constructed. Leave LpaCt about a
;n.\lm" N ILHULh Lo tveresn ;,»c.»t's‘;mu the: mlrju of the <tove.
Thee  Jisteance  between thu:iubt pot und the chamne 4 14
uluu: AN brhud at the palm. Draw o Ling around the pots
and v bty . Kewmove the  pots wd busd o rectuangular
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wall arovund the 1line. The wall constructed should be
about the length of a fish—-oil tin and halft the
fish—-oil tin (one and half fish-oil tin). (9% litres).
The 1inside of the wall should be filled with a mixture
made 1n the following manner.

- three buckets (liemere) of rough sand

- one bucket of clay

- water.

m1ix the 1ngredients to make & good moilst mixture of
requisite consistency. Fill  the wall structure with
the mixzure and make holes for the pots and the
chimney, the ash tray, device to control the
heat/ftlame and provide space for the grate.

Cover the stone structure with mud and smooth the
smeared walle so that the device appear clean.

figuwe 2

IMPROVED FUEL SAVING STOVES
IN FRIMARY SCHOOLS
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Tigqure Zn RET Earthern Stove Model 2 (Goale 1:19  cmgp

98-104 cms length

)
P3§ 2;1e pot hole .
31 cm

I
D O " cenper

firebox

dz=per helcer

1 gl catcher

/ £~ 1. ew
\ (rJllz our -

S— Tther side)

A Foch Base Mud Stove with Grate and ash Cazcher

131) Paolas s

Traditional paclas carn be constructed trom buchetw, by
mak1ng  noles all over the surface of the buchket or one
hole on one side of the bucket. The device 1. good for
cooking outside, but dangerous to leave overnight in a
closed room.
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¢ improved Paola
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1v) The single pot stove :

The structure can be used 1indoors 1n winter and
outside in summer. The device 1s made af cooling
surface, consisting of a double wall of corrugated
iron packted with trwo (2 cm.) centimeters clay in
between thie walls. The bottom of the cooking surtface
15 a grate made from pieces of corrugated iron sheet
or 1ron bars.

The stove has a chimney, fire bos opening and an ash
tray.
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v) "Mabotle'" stove :

This 15 a very popular device (i1nstructions as
detailed).

Figure B :

- o m ———

P T L I

vi) Ketalned heat coobkers s

These are bucoming popular devices 10 Lesotho. The
retained heat caoolker 1s a cooking structure which 1s
ustizd to fipish cooking tood that has already been
boiled. The cooker consists of a boi (bottom and top
contalners) and insulating mateflalb (p1llowe).
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Figure & :

iL— top pillow

',sa ucepan box

——— bottom piilow

Modecl 2

TTT1 MARBAARS
E:n vt u.l.l_l_n Q:T:l_ lid
ey e

)

:,: —gll: §aucepan
l:‘ i .:74—— insulation
.:,:\i l‘;: inner box
I;‘El'll'lil.l'lll"|'.'.l‘ll!' o'iter box

Model 3

top pillows

pot

botiom pillow

box

How to make the retained heat cooker

Mos=t of materials of the KRetawined Heawt Cooler, cuan
probably be found somewhere i1n your own Home.

AJ1 you do 1is Tfind and assembls the parte. The type
which 15 easy to make aiwd very efficlent conwists of a
Cardboard boux with a lid, two cushions for the bottom
and the top ot the containers. The cushions provide
most ot the 1nsulation and the box i1s a conwvenient
portable container. The cushions should be made so as
to f131l1 the box cumplgtely when used.

How to mable the two Qﬁ‘xllnw‘; :

fo wmabe the two pill@ws, cut two reckmngles, the wxdﬁh
and length ot the inside of your cooler. ‘ ‘
Fold each 1in  helf and sew up two sides. Turn the two
cases &0 that the staitching 1s on the inside and the
staff  loosely with  your 1nsulating materials. Close
the opuning with the hem—-stitching or a zi1pper.

T
i
|
i
|

I

I

I

I
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Another simple model 1s made of two boxes, one 1nside
the other, with the space between them tilled with
insulation. An insulated lid or cushion goes over the
top.

Another simple model 1s made of bo: layered out with
grass/chaff or sawdust at the bottom and covered with
the tap pillow stuffed with insulation.

A temporary retained heat cooker can be improvised by
wrapping the container in blankets, sleeping bags. The
possibilities are endless.

lmportant poInts to consider in making the retained
He:at Cooker

There are a tew principles to bear 1in amind when making
any type of the retained heat cocker :

- make sure there 1s enough 1incsulation on all sides
of the container.

- the pot should fit as ssnugly as possible 1nto the
cushions or lining of the bo:x.

- the lid ot the box shoult tit closely to be as
nearly air-tight as possible. This minimizes heat

loss by convection.

Insulating materiales

A wide variety of commonly avallable matrials can be
used for 1insulation. Any material which consists
largely ot <small or less 1isolated air pocrkets wiil
insulate well. The trapped air acts as barrier to heat
loss by convection and conduction. Examples of
insulaticn materials are hay, straw, chatf, sawdust,
shredded clotﬁ, crumpled newspaper, teathers, woo#,
sponge, fur, fibreglass and styrofoan beads.

The <ol- ¢ ruobér and thejéolar oven 3

Lolar cooler and solar ovens trap cun’s energy to cook

tood or bake bread or calres. The devices consists of

two boxes of‘ dxfferenp‘ wizes  which T#t into one

another so that there 1%  «an 10ner box and an puﬁér
bo.; space between the boxvs 1nsulated. The inner boux
1 painted with black  paint. The boxes have a glasc
lid mounted on wooden trames. The rays of the sup are
reflected 1nto  the i1nner box by two mirrars supported
by wooder, trame 1N such o manner that the mirrors can
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e tiltad to direct the retflected rays so that the
focal p3int lies 1n the centre of the inner box. The
boxes are wmade ot corrugated iron sheets. The frames
are supported by wooden frames. The solar oven 1s
conctructed from corrugated iron sheels (boxes -

outer and 1inner as with the cooker). Reflective
surfaces are made from corrugated iron flaps — petal -
lite which are lined with tin foll. When the petal
like flaps are opened the rays ot the =sun are

concentrated towards the 1nner box which 1s covered
with & glass 1lid. Both cookers are provided with
locking deveces and can be securely left to cook
outseide while the cook 1s attending to other dutiecs at
home or i1n the field.

S Gk 4 G O &R & O O A B = O B o e
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Fuol FRESERVATION TECHNILWUES

A. -ood drying

This wmethod was used to preserve vegetables, truits
meats. The material were dryed in the sun. Meat was
salted before drying.

b.- Eottling :

This 1s the most popular food preservation method used
by Lesotho women. Vegetables and truits are usually
preserved. ltems can be kept in bottles for wmore than
five years.

c.— Solar dryer :

These devices have been developed by the Appropriate
Technology S=zction (ATS).
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Figure 5S: Small Stone Dryer

N Scale 1:20

50ce

e
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Figure 6: Large ‘Stone Dryer
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Scale 1:331/3

Figure 7: Traditional Dryer
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d. Storing Grains:

The brick silo/stone silo:

This is a structure constructed of brick or stone.

Figure 9: Brick Silo
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CBLOGrS GENESAT TON FLANES =

Blogas 15 used as tuel ror food proce=sing. [n Lesotno the
technique 15 gradually gaining popularity. There 1s about
twenty si:: (:26) plants in the whole country, with every
district having at least trwo plants. Maseru district has
s1x (6) and Mohale’'s Hoek four (4) plants.

The blogas plants consist of basically three parts 1.e.:

- Top dome where gas 1s accumulated.
- The cylynder where cow dung is kept tor fermentation

- Bottom—-dom= - Leeps dung before fermentation.
- Inlet - letting in cow dung.
- cutlet - letting out slurry after termentation.

- sherry chamber
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UitiEls F00L FRUCESSING TECHNOLOGIES

1. oy _bean precessing project 1n OQuthiing (Flenty (enthod

V.U

Technology uweed here 1nvolves traditional and asodern
methods. The major activities are extraction of milk
from the beans and grinding the roasted beans into
popular powder (lipabi) and fat cakes. Technical
devices uzed 1in the Soy-bean dairy for extraction of
milk/totu/=soy vyaghurt i1nclude the following:

- traditional grinding stone (Leloala la Lesotho)
- casseroles

- buchtets for soaking beans aovernight

- cloths for sieveing

- press for amking soy-cheese/tofu

- vinegar/lemnon juice

- refrigerator for storing food

- clack for timing the operations involved

- sular dryer

Extraction of milk ftrom soy-bean involves <coaking
beans overnight in a bucket. This procedure is fTollowed
by grinding the beans finely 1in the grinding stone,
boiling the ground matter mixed with water tor twenty
minutes. The mixture 1is then sieved and the liquid is
ready for drinking. Residue can be used to mix with
wheat, flour or maize lour to improve the nutritional
status of maize and wheat meal.

- heep food covered
- wash dishes betore placing food 1n the dish
- Do not eat discoloured food or smelling tood
- Soy wmilk and Soy yoghurt should be kept for o« day
during cold weather. Atter a day boil them for 195
minutes.,  They will  turn 1nto cheese which should
not be kept for too long.
- Toafu should be Ekept 'in cold water. fotu can be
kept for a day or further 11 the weather 1s cool.
The wilk can be mixed with vinegar or lemmon to curdle the
milk. The curd can be passed' through the pressto turn 1t
into cheewo. :

Suy bean  tlouwr  (from ground 'beans) 18 mixed with wheat/
malize/  sorghum meal to improve the nutritional status of
the grains.,

e most  common  practlice at FPlenty, Lesotho 1s the use of
SOy  bwan powder to make fat cakes (makowenya) which are very
popular., Itwr  beans are  soaked overnight, ground tinelyy
th: o the powder added to brown wheat flour and kneaded into
dough wihich' 1s fried as fat cakes. ‘
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anotiveer  popular 1tem 1s  powderr from roacsted beans. The
beans are soaked overnight, then ground roughly, dried 1in a
salar dryer for o6& bhours, then roasted in o1l and ground
1into Tine powder. Fowder 1s mixed with fine salt and suqar
to good taste, packaged and sold as “lipabi”.

Ano ther delicacy 15  rouasted  beans. Heans wre  cosbed
overnight, tnen roasted i1n oil.

Froper storage for soy bean products @

- leep tood tor short taime 1T 1t 1s hot
- keep food in shady, cool place (refrigerator) or
in a hole in the ground

EXTRACTION OF It FROM _SUNFLOWER =

The Catholic HRelief Services' has introduced sunflower
production programmes around the clinics. The major alm iy
income genzration for participants. Technoulogy used

include:

- Vowzr husher "LUY

- Hand grain winnower “E"'
- "Cecoco" U:l Expeller

- "Cecoco” Filter Fress
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1.0 TIntroduaction.

The design, development  and amanutfacture ot machinery
1n Malawi have advanced parallel to the agricultwral
activities and the level of consuwmption ot the food
production i the loacal marhet.

In  the early yzars of 1ndependence, most ot the
machlnes were 1mported as  the accelerated agricultural
output required 1nmediate 1ndustrial support. When the
si1tuation hed stabilized, the design of local equipment
began to take place, particular for the processing of maicze
and rice prouncts.

This peper tfocuses on one ot the locally manufactured
equipment substantially used in the rural areas of
production ot dehulled maize, a stage prior to making meal
Tlour. The ecuipment 1s comnonly hknown as waize huller.

.0 The malce bl ler.

The maitze huller  has been developed to mechanize the
removal ot the husk and the germ from the wmaize in
readiness tor further disintegration into flour. In
traditional technology this process 1s accomplished by
pounding  the raw  malze 1n a martar and a pestle. This
operation is  tiresome and less efflicient as the rate of
production ie in the range ot 7-10 kg/hr.

The huller 1s manufactured through die casting, the
material of which 1= extracted fron cast iron and brass
sCraps. These scraps are  locally  found and soellt 1n a
coal—-fired furnace.

Scrap material 1s used a6 1t 1s the only <ouwrce aof
crude metal.

2. The design ot the huller 1s ron-traditional e 1n the
wndigenouws  practice, removal of the wmatze hull 1s achieved
by the hawirer effect. In fact the technology 1s adapted
from «an earlier foreign design, which vanished from the
market due bt purchase and maintenance costs,

2.2 The chenge of  local design over the past years hag
se: 0 hardly  any  ‘progrews. khile there bhave  been many
failures, there has been o etfort to 1mprove or modity the
duesign becantse ot the following handlcapss
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- lack 07 adequate and appropriate skills on the part of
the desicners.
- untavouraeble costs of new design and manutacturing
methaods.
- minimal competiticon available in product development.
- unavaillability of accepted design standards.
- lack ot adequate research ftacilities to cuppoart new
tnnovations
2.0 The Jdesign facilities and technoloyy for the huller
has  neglected the conventional practices. As previously
mentioned, the technology has  heen tfully adopted  from
torei1gn produects and no further development in design has
yelt occured.

The design has remalned closed 1rom uriticism and
mprovement s it has always been lett to one person — the
desiginoer.

4.0  The drawifngs attached demcnstrate the basic
engineering cemnhetry employed 1n  the design. Sometimes,
thougi the desicns hlave Leen acvepltable, further

developuwent has been hanpered by a poor manutacturing base.
For i1nstance, a worm spindle may not come ut clearly during
manutacturing.

'he Tollowing discussion ralses a few aspects in the design
of the huller that would definitely need to be developed

further to optimize the huller productivaty.

4.1 Hulling worin _and chamber geometry.

Tiee hulling effect 1s achievad by rubbing the surface of
the malze hetween the spindle and the chamber. The
stripping ot this skin 1s supported by the moisture amount
in the malze. In reality the dehuwshed malze should be
inuwediately extracted from  the systenm  through a screw
movement ot the spindle. However owing to manufacture
problems this movemant 1s ot distinctly affected. A
eimlcar  novenent  could ewsily be achieved through tapering
or offgetting the spindle; but tne prublemn lies elther in
the under or cverhusking o. the malze..

4.0 The diccharge mechanism also need to be  fturther
developed. fhe present design esxitracts the hushks through a
crudaely made sieve. The sieve 1s manutactured from a
perforated  1ron  sheet and 1s wmade' 1nto a semi-cylinder
insurted below  the chamber. The aystem’ € pressure forces
out the huske. The discharged maize still contains o
fraction of the waste owlng' to zsome 1nefficiency in the
above  elage. A Llower 1s provided at the product outlet to
suck  out the - vcecs husks. Despirte effortse, the end product
wlill con . koradiments, which are manuaslly removed.
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4.3 dhe dehusking mechanlism must Incorporate € ame
particle-size control. During dehusking some of the malze
gr «1ns= are  crushed 1n the local huller. The crushed

material  may amount to 30 percent of the finish product. In
the worst situations, an 1nvariable power drive makes the
conitrol entremely difticult.

9.0 The above captioned discussions convey some ot the
solutions or turther developments required in the present
huller in this paper.

9.1 The rate of progress or further development ot the
huller design 1n this respect may partly be attributed to
the <source ot technolcgy and to some e:tent to the cost
sens1tivity 0t any de=ign and manufacturing changes. As
thizs 15 an  adopted technology, the level of innovation by
the local design 1s low. As long as there 15 some
pertTarmance achleved, the designer will tend to be
cowmplacent.

Frobeably t b recumnmended approact to desiguning fTood
PirOUEsE=1ng equipment is to employ the  indigenucus
techiniology which are normally gsimpler and dependent on
local raw materials. In this case, one could still lonk at
the traditional pounding of malze as a hant to some design
innovation.

b IS Ihe bulter =hould incorporate some systems to control
the rate of discharge and consis=tency of the grain sicze.
The control could also assist in decreasing the rate ot
waste discharge.

.3 Thee huller cannot be eacslly smatntained at the village
level,  where zuch eqguipment is in great demand. Mailntenance
12 rectricted by the manufacturing principle employed: 8o
percent of the componcntry 1s 1ron casting.

G.0 1o sunmarize  the discussion, the present hul ler has
undergone rv  further developnent because of the, poor
approach  to design, development and manufacturing. én extra
effort could 2asily elevate the design so that a higher
production ylelds a finished product. The promotion of
design and  manufacturing must be institutionalized =0 that
there  wre whall=-tralning and recearch tacilities within the
reach of the wnnovators ond designers.
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Lote e trom .

Mulasses 15 the by—prodoct Ol proves:ing sudruse 1n
Gl e lflneries. It 1¢ the tinal ertluent ard residual
syt up tram  which no crystalline sucruse can be oblained by
stmple means. The final molasses from the centritugal plant
1s & very heavy and viscous syrup with a composition, shown
on table 1, that varies with soill and climatic conditions.
Thie estimated quantity of molasses produced 1n Sudan 1in
1785%-1935 was  approximately 2.0 million tons. Very little
o7 this guantity was utilized and the rest was discharqged
into the rivers.

Usual ly molaszes can  be diversely wtilized. For
eample, 1t can be uwsed as tertiliczer, animal teed, and
indirectly tor the productlon ot =pirits, alcohol,

vinegarsa, acellc acld and baber yeast.

The Fansuger and Zuzucker processcse are two such well
Enows methads of chemically and physically recovering sugar
trom wmolaswes. It ceems, however, that these procwvccses for
destjarizaticn a1 molas:es are more éxpensive than the
ususal methods fTor refining sugar cane and beel sJulce. At
prezenlt, zugar 1z o rare canmodity in Sudan. Although Sudan
produces  and  amportz sugar, the supply 1s sti1ll short ot
demend.  Suger on the bBlack market sells for prices ten
times that ot the uwusual price. Tlhereiore 1n placec like
Sudaii it 158 warthwhile to tackls the molacsies to increase
thoe avalrlability of sugar.

The oblective of this research 15 to 1nvestlgate ways

to wtilicze molazses to obtain a  syrup fil Tor  buunan
Conuwmption.

PDestopvarabtion of molasses,.

o render the raw molasses tit tor hunan consuwnption
come  of 1te constituents wmust be removed. Thes': unwanted
constitucnts  are mainly inorganich aches. Table | ohows the
nature ond quantities of these metallic 1ons.

althouwgl, the suyar  can be vesoved  chewlcally trom
moleassen by precapitation aethoda, thece methods are not
yert recombenided 10 andusiry  becauue, they  need turther
rests sal trwabments  0f chumicalse  wopermizsible tor hivunan
contumptaor, Like Hal+
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the prace=o utrlizes  chruatongyrsphg, as o ow phyunical
v Uit Vs the puratication o =uger 1o thie wclaovzes. The
1 IR uwt tlrioes Tuns et hanyges: Chiramatography ToOr

vecprab ol ruwds.

inccrsp it ©F the preparative apparatus

1 Lhne research the apparatus used tTor desuyaricatilon
a3t sudanese molasses was a simple glass coluwmn of the
dimcnwions 700 mm % 20.8 am d. The column was pacled with
a catlon-<hchange resin charged 1n Cal+ Torm as shown in
Tigure 1. A molasses solution of & % w/v was prepared.

A s=ultable awount of active carbon was added to
decolorize thie molasses solution. The =olution was then
tiitered  and fed tu the top ot the colum. Aftterwards the
molasses was Tollowed by an eluent (water). Both penetrated
downward through the resin bed under gravity. The resultant
colutivn was collected and then analized for the presence
and gquantities of ametallic 1o0ns. The theory ouehind the
separations  process 1  that the chraoanatograephic column
vilth an  1on-exchange resin acts as an l1en-elchanger, an
rton—enclusion  and & gel-permeation to selectivetly separate
metullic 1onse and colloilds from the molascses.

Resul ts and dileccusslons

The analysis ot sudanese molasces  before and atter
elution  through the column was performed by Flame Emission
spectrophotometry (AAS). FES was used tor the determinotion
for F+, NMa+ Cal+, while ARS was used for Plgl+, Fel+, HgZt
and FblZt. The result .s tabulated 1n table 2. Fron the
figures shown, 1t 15 clear that & notable and sometimes
complete  elimnation for amonovalent 1ons like b+ and for
the  1ons lihe  Cal+ and MyZ+ took place. Less delonication
resulted 1n the Case ot triivalent 1one like Fel+.

Sraling up of tlhe procewsing

Filgure (O chows a sugygested stelch of o procese that
15 deslgned to desugarice molacses based on the tindings of
the: column chrowmatography used 1n thils wortb . The dimensions
af tihe wnits of the suggested process depend on the amount
ul molasoes produced by the refinery.

The procews propose:s to colve a present sugar oraotie 1n the
Sudan. The produact  of  the process can serve as a thick
SWjar  Syruap a1 beverages and contectioneries, thus saving
the cryswtalline sugar for other needs,
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CAN MOLASSES COMPOSITION

Constituent

Water
Sugar

Organic ashes (nitrogenous)

Si09

K50

Cal

MgO0
P20s
Nap0
Fe-03
Silica
Chlorides

Per_cent

20
62
10

-

e LB
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TABLE 2

AMOUNT OF METALLIC IONS IN SUDANESE
MOLASSES BEFORE AND AFTER ELUTION

Amount before Amount after
Ions elution_(PPM) elution (PPM)
Na* 708 7.0
K* 550 0.0
calt 495 29.0
Mgt 445 1.6
Pb2+ 2.6 1.4
Hg2* 6.27 5.67
Fel*/Fed+ 37.0 2.59
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Introgduction.

Fhe processing ot tood grain plays an 1mportant
economlc  role 1n Sudan far two reasons. Firstly, processed
grain Tfood 13 a very important element 1in the diet of a low
1ncome  groups, especilially 1in urban areas where there i1s no
equipmnent to perform the basic processing of agricultu.-al
and animal products. Secondly, the wuse of appropriate
technologies te process the grain may turther achileve
soclo—-economic objectives, such as employment genercstion
and the saving ot scarce foreign exchange.

The stone mill 1s an example of locally manutactured
equipment 1n Sudan. It has been constructed i1n a private
machine shop. To have locally menufactured equipment, there
st  be shilled manpower and good know-how, available raw
materials and well equipped machine shops.

1. Ski1lled manpower and Fnow—how

The beginnig of this century has witnezsed the
erection of the first machine shop in Sudan. The purpose of
that machine <hop was to produce vssential spare parts and
machine elements for Sudan Rallways. Accordingly, a
technical school was opened to provide shilled, trained
manpower to  the machine shop. This machine shop influenced
industrial dJdevelopment 1n the Sudan. There are now more
than 100 secondary technical schools and 285 high-technical
Institutes, Four englineering Collzges have been
established, as a recult of this development, skilled
manpower has esiceeded the local demand.

2. Avallability o1 raw material

Cast 1ron, brass and mild steel are not the most
common materials required in machines and 1n the equipment
manufacture. Recently several foundries heve developed to
meet  the denand of local industry. Electric furnaces have
gragually 'replaced the diesel ones; overhead cranes have
reeplaced "the mantual operation of materials., These
doevelopments  in foundries have elimincted the problems of
cast 1ron +nd Lrass, Only mild steel 15 1mported.
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S Machines and equilpament

The guvernment organlzed well-vquipped machine shops
to cover the needs of big governmental enterprises, such
as, Sudan Rallways, Sugar Flant and El Gazira koard. These
shops do not include the manufacture of food pracessing
equipment. Fully stocked machine <hops handling such
equipment are Tound in the private sector.

Design ot fead processing equlpment

Many food processing operations frequently require the
breakdown ot solids through the application of mechanical
forces. One such mechanical force 1s cereals milling.

The size reduction of solids generally involves three
types of farces. Those predominating forces 1n commonly
used mills 1n the food i1ndustry are summarized below:

Force Frincaiple Machiie
Compressive Compression (nut crackrer) Crushing rolls
Impact Impact (hammer) Hammer mill
Stiear(attrition) Attrition (grandstone) Stone m11ll

The third type af force 15 extensively used 1n
machines for the comminution of softer nonabrasive

materials of smaller sizes, i1.e. tine grinding.

Milling techniques used 1in Sudan

The three distinct wmilling techniques used 1n Sudan

Al o
1. the motor—and-pestle technique used 1n the household.
2. the engine-powered hamnmer mills and <stone mills,

equipped with diesel or electric motors, uwused by
custom mills and merchants mills to produce whole
meal; and

. the roller mills ( this paper diccusces the grain
s,tone mi1ll).

Deccription of stone _miils

In a typical stone mill, a conical or pyramid-shape
holds  the whole grain, which enters the wmilling chamber
through & feed valve. [ some nmodels, o shaking device and
a screen prevent large impurities from entering the milling
chamber. The shearing action of the flat surtaces of two
identical willgstones pertorms the milling of the grain. One
etone 14 fixed to the milling chamber while the other stone
Is mounted on o a rotating drive cshatt, connucted to an
external energy  souwrce  (e.g. an electric motos, diesel or
tractor engline). figure 1L illustrates the basic design of a
ctone mi1ll.
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the  graln frum  the hopper 1s ted through the central
hole 10 the rotating stone and then i1nto the gap between
the twao stones. As the rotating stone moves against the
stationary stone, the grain 1< ground as 1t travels from
the centre to the periphery of the staones. The two
millstones may be set vertically with a horizontal rotating
chatt or harizontally with a vertical rotating shaft. The
diameter of the millstones varies according to trhe type and
5122 of the model. Generally, because of the welght of the
stones and the relative difficulty i1n supporting them in an
upright position, vertical millstones are smaller 1in
diameter (20-%6cm) than the horizontal millcestones (&1-71cm)

The capacities of electric wmotors used 1n stone mills
vary betweenr 0.4-1.5 bkw, according to mill capacity and the
diameter of the millstone. The motor capacity governs the
rotation spzed of the mlllstones with & maximun speed of
HLO 300 rpm.

The eansunt o1 ground material depends upon the motor
Capacity, the rotation s=speed, the millstone diameter, the
grain  variety and the desired fineness of  the ground
material. The average output of a vertical stone mill 1is BO
kg per hour. Thus, the average output of stone mills varies
between 23-1,600 kg/h, depending on the motor capacity, the
position (vertical or horizontal) and diameter of  the
nillstone, the type ot grain and the required fineness of
the ground material.

Millstones are made out of one ot the following
materials:

1. natural stoness

<. sinall pieces of natural stones embeded 1n o« matrix of
cement or other suitable material, such as emery;

S artificial stones made of emery, carborunduns or a

mixture of these two materials embedded 1in a matrix of
magneslium aonrychloride cement; or

4. additionally heat-treated or vitrified carborundum tor
increased durability.

A o supporting and  protecting metal bend wiicloswes all
stone types. fhey are grooved to wllow the shearing of the
grain, 'as well as to ausist the movement of the dgrain to
the stone periphery,

Ihe: casang of most stone mills 1s made out ot cast
Iran.' ‘ ‘ ‘

L [

sorip

-~

Lo

and specitfications ol the owdanese mil]

fAn wlectrlo motour runs the mall through Lhr e V- telte,

Tt has' a vertical spine, which rotateys the lower 'stored. |he
Prand wheel  of the  spring  tensioner ralees or 'lowers the
lower' “tone to control the fineness of the tlour. The upper
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stone 13 Tixed and has a larger diameter than the lower
stone. The Trading and Contracting Company locally
manutac tures the stoness the raw material (emery and
carborundum) required 1s 1mported from Denmark. The mill
has a stand with three legs made from mild steel iron
angies, which are Joined to the body ot the machine by
riveting and post welding. There are two outlets for tlour.
A feed control 1s there fTor the seeds supply, which has a
vibrating butterfly flap.

Specitications

capacity 200 kg/hr

electric motor three—-phase, 10 hp, 1,500 rpm

pulley 420 rpm

upperstone 71 cm

lower «<tone &1 cm

hopper S8 x 6B cm. made from a 1.2 inm m1ld
steel sheet

lower case 74 cm diameter »x 2.3 cm height
made from a 1.2 mm mild steel sheet

stand 6.9 cm mild steel angle and 4 1 8

cm. 1ron U-section.
Note
Cact 1ron parts, csuch as a maln spindle hub, roller
bearing guide and top bearing case, are produced 1n local

foundirilies.

Figure 1 (vertical stone mill) and 2 (horicontal ctone
m1ll) show the parts of the locally made stone mills.

Fvalutation

The evaluation study of locally manutactured stone
mille was  pertrormed by a tean trom the Industrial Rescarch
Concsultancy Lervice (1RCC).

£ ocomparison of the operalion, the etticliency and bhe
price ot the locally manutactured stone amill waath that ot
ar 1mported  one  having the sSame wpuecitication., Trom
Dernmark shows:

1. The  price of  the lucally manutfactured stone mill was
LS 3,000, The price of the imported mlll was LS 92,4005

2. Iher degree of fineness ot the product was the same;

KN The locally manutaectured mill  was nore stabile (less
vibiration) during operation; and '

4. Thue Iocally casted  thruct  beariog had o longer

Potwopan than thal of the ampor ted mrll.
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Conclusion
The proper running ot cuctom mills depend s an

efticient, arganized production and an avallable, asdequate
ntrastructure.

1. Sk1ll requirencents

Ihe running of willing equ:pment requires skills,
which may be quickly learned, ftor e:ample, on the job
training. The mill operators need only know how to adjust
the mill for grain processing. On the other hand, the
ripalir and  maintenance of the equipment require mechanical
skills and in some cases, a minimal knowledge of
electricity.

. Infrastructure regquirements

benerally, 1infrastructure requirements depend on the
type and capacity of the mill as well as on the need to
store the ras materials and/or output. Depending on the
adopted engine, mills may require an electric supply line
or a petrol/diesel storage area.

The 1nstallation buildings for milling cquipment and
the storage areas should be well ventilated <cince the
wmilling process generates a large amount of dust. There
should be adeguate roofs to protect the grain or tlour tftrom
rain. The buildings should have cement floors to minlmize
flour contamination by sand or d-rt and to tacilitate the
cleaiiing of the floor.
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Diagrammatic representation of a mechanical
stone mill with vertical grinding stones
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1. Introduction:

Uganda recognices the need for developing their own
industry to produce food processing equipment, to satisfy
thelr  local needs, the government 1s wmaking efforts in this
direction, promnoting the development aof small scale
industries.

several pleces of agricultural  equipment has so tar
been developed, as declared by their promoters, being
ewpecially abandant in the country the food processing
equipment, however, very tew developments have been
accoemplished for food preservation.

This report deals about some of those deslgns

developed and produced 1in Uganda: & Hammer Mill and a
Ground Nut Sheller.

HAFMER MILL .

(fTor m@maize, millet, cassava, etc.) see appendices 1.1, 1.2,
1.3, 1.4 and 1.5

This hammer mill 1s designed to sult any type of grain
milling, The main body 1s essentially fabricated from
galvanized bheavy duty (3 mm thick) mild steel plates, with
a central rotor hawmer fitted on 2" v, selt centering
bearings. The average hammer mill can be connected to an
electric or diesel motor of 11-19% kw (15-20 hp). Fower
transmission 1s supplied by a 3I'B° section vee belt (or
more  depending on size) and the recownended cpeed is
3,000rpm. It has an output of 700-150 kg/hr, depending on
the ucreen size and the molcture content of the grain in
question. With a maize grain of 16 percent molsture
content, 1,320 Lkg/hr of maize tlour can be produced on a
Tomoscreen while a 1.9 mm screen will yield 780 Lg/hr.

The hampers are made Of a low-carbon steel, which is
hardened and reversible, giving them four lines. Depending
on the capacity of the mill, & different number of swinging
hamimerrs are fitted onto the rotor:

TOor 16 hpeoeeeveeeeneesald hammers;
TOr 26 DPereeeeeecranes a2 hammers;
tor 40 hpee e veereeens 48 hammers.
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HBimllarly Lthe efticilency of  the Ty 1S 1wmproved by
additional blades:
tor 15 hpe.eeeeriineeeeeee. blades
for Z5 hpe.eeeeienceeneneeasd bladues
for 440 hp........ secesacees.b blades

Grain 1s Ted by bulk or bag into the feed hopper.
Fneumatic feed 10 the grinding chamber is controlled by a
regulating duct. This duct controls smooth feeding
simul taneously, allowing the operator to inspect the milled
stuft for any 1mpurities which may occur, 1.e. stones, nuts
and bolts.

2. GROUNDHET SHELLER (sewe appendix 2.1

This machline 1s dJdesiyned to reacve groundnut shells
trom  the nuts  themselves. For a long time tarmers have
removed by hand the nut neat trom the shells. To lessen
this laborious task, this machine has been desigred to
increase production.

This 1s basically a manual operation. Dry nut shells
are fed 1nto the machine until 1t 1is 7% ogercent full. With
a Ltack and forth movement of the handle, the wmachine
crushes the nut chells and in doing so, the resultant nuts
and the shell fragments pass through the pertorated grall
base of the machine. The resultant mass 1s collected for
easy separation by hand picking. :

Construction.

The body of the machine consizts of a heavy, mild
steel plate, 2 wmm thick, while the bottom 1s made of mild
ctee:el flats of 1.3", The crusher 1s made of surface
hardenwed <teel rods of 8 min diameter. The clearance between
the crusher and bottom grill 1s 4-6 mm.

Output.

For an eight hour working shitt, OofNne Can crush an
average of five to w1y bags of dried groundnut ohells.
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Assembdle the fan 3nd fan casing
at the end of the long bolts surrounding the fan casing should
After all components are in place,

centralise the fan casing thea fully tighten all nuts

®¢

=

/

~~

During assembly the nuts

A
C

TIGHTEN WHEN FITTED,
THESE BECOME INACCESSIBLE
A% FURTHER COMPONENTS

Jjursdinba burssalzold po

ALTERNATIVES

FAN FOR 16 HP MILL

FAN FOR 2.6 HP MILL



91 x84 1108

GROUNDMUT

trood processing equipment
SHELLER
by [/-
N/
3 h ’/
4

D

(B EWY
{¢)
5]’\
\

x
91 s AN L108 l%

. ‘ '
-Q. 81V AM3YDS ANNSH3LKNOD —&

e

HHER

¢ T XiUNaday

uU3323G puUr s(aued 4anoy ‘

.




lood processing equipaent

APPFNDIX 2.1




e

toud processing vqulpment

B _HYDEAUEL TG JUICE FRESS o1

1. Introduction:

Ltudies conducted 1n Zambia at the Hational Councild
fror Scilentitic Research (NCSK) have indicated that storage
conditions of processed foaods play a major role in =21ther
enhancing or retarding of nutrient degradation. Vitamin C
(Ascorbic ar1d) in carbonated guava juice degraded from
35.1mg/100g to 2.8mg/10d g, 1l1.e. 90 percent in 72 days,
when  stored at room temperature (20-25 deg.C): (1) results
In a similar product by other scientists; (11) indicatethat
there would bLe only S percent degradation of the acad if
the Jjulce 1= staoared at O to -5.deqg.C. Sofisticated
equipment such as freeze driers have led to an even greater
tmprovement in  retarding degradation of nutrients. Fulp
from Juava was freece dried at NCSR labtoratories. It was
found that vitamin C had dropped from 225.28 to 222.64
mg/10Ga0g, (L.e. one percent degradation) 1i1n a one—week
period, as compared to 152.4 mgs/100g (32 percent) for the
pulp stored under room temperature.

-
-

noosing construction materials for equilpnent

C
development.

In Zambia, development of food procecsing equipment
has been hampered mainly by the lack of suiltable lccal
construction materials. The most readily available
materials are wood (planks), mild steel and cast iron.
Unfortunately, termites tend ta attack wood unlees 1t 14
treated. This, however, increases the cost aof the materials
and consequently of the equipment. Wood cannot withstand
the high pressure 1involved in most food processes. In
addition, 1t tends to soak water from Jjulces thereby mal ing
it fragirie. The expensive way to prevent this 1s to paint
the wood so that it becomes water resistant.

Cast iron or mild steel are not recommended tor most
proce.sing  equipment  since  these meterials are readily
susceptible to rust and 1ncapable of withstanding heavy
loads. Stainle-s <steel, which 1s not easy to find in
Zambia, 13 recommended for fabricating food processing
eqgul pment.

Due to lack of stainless steel, wood was celected tor
fabrication of the juilice press.
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. Eftect Gt processimg oul nutrients 1n taod.

In maost cases tfooed processing results in losses 1n
Tood nutrients. Kesults trom e:periments at the Food
Technological Kesearch Unit (FTRU) of the NCSR, i1ndicated a
subsstantial lose 1n vitamin C 1n guavas (Feidiwn Guajava)
afber procecsing them through a haamer mill. The result
=hoved o greater loss of the vitamin in the tleoh than in
Lthe pecls. The 10ss  was more pronounced 1n the processed
tlesh and peels than 1n the unprocessed parte atter a 14
day period 1n the cold room at O to —-5.C.

TALLE ONE

Deterioration ot vitamin C 1n processed
and unprocessed gquavas

part ot fruirt Vitamin C(mq/loag)
before atter praocessed¥ unprocesseds
process:1ng  processing Darts parts
prels 275.6 270.2 188.72 24,1
tlesh 189.0 171.4 1.3 6.7

¥ after 14 days ot storage

JUSTIFICATION

The jJustification for fabricating a julce press include:

a. low cost_of fabrication
Materials used are locally available ond do not neod
toreign exchange. The metals ucsed (channels) were
picked from the scrap vyard at the wmanufacturer’'s
workshoj-.

b. Eary to aperate
The equipment doee not require speclaliczed trailning to
operate  or even to maintain 1t. Its light weight mabkes
transpor tation easier.

C. Cheaper than current methods ot extraction
The current wmethod of juice extraction frowm local
truats 1nvolves coots of clarifying agents, of tilter
aird and ot electricity to run the filter press. Soee
the process diagrams for the two ditfervnt modes of
Jutce extraction (diagrmas 1 and ).
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FABINICATION GF THE FEQUIFMENT

From  the desigyn drawings. the hydraullc jJulce press (
see Jdrawlng no. i-a pictorial view uf  the press) was
conctructed. Timber bought from Zambla Forestry and Forest
Industries Corparation (ZAFFICQO) was used 1n  making
verticai and base supports, racks and the J-form. The
cutting of the planks 1nto required dimensions was done
mostly at the manufacturer’'s Unit and partly by EW Tarry
Zambia Limited. The daimensions of the used materials are
found below: .

Materield Thick ness Width Diamecter Length
Vertical supports 5.1 10.2 - J1i.58
channels 5.1 10.2 - 45.7
Receiver 7.6 335.6 - Z9.6
Receiver Fipe - - 1.5 5.1
Racts - 36.0 -- 6.0
J—torm - 6.0 - 26.0
quides 2.5 10.2 - 457

Two channels of mi1ld steel were collected from the
scrapyard. These were cut to the required dimencsions and
used as press top and press base. Bolts (M12 x 200 mm)
secured the channels to the vertical supports.

Racks were made from planks (36 cm long and 3.8 cm
vilde). To allow the juice to flow down, the plants were
placed 1.5 em apart. The receiver was made trom stainless
steel. A 5 cm long and 1.9 cm diameter stainless steel pilpe

C
was 1nser ted into the hole made 1in the middle of the
recelver .

The comporents were palnted betore assembling. The
channels were painted with 1ron o:ide primer to prevent
rusting. FPlanbs were painted with a white undercoat, then a
pink. primer and finally with a glossy white paint. The
glocs white 15 widely wused i1n food processing industries
because 1t 19 non-toxic, acid resistant and 1mpermeable to
water.

JESTING OF FOUIFMENT

Fifteen pilneapples bought at the Loweto marbet were
divided into three batches. The fruits were peeled, =liced
into small pleces and then covered in mutton cloth. The
covercd pleces were placed between the J-forms and by using
the hydraulic press, clear Juice was euntracted ..nd
collected from the receiver. The followling results were
obtuinuvad from the tests.
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whole trult teeled trur t vlulice Ferment jJuice
(tg) (kg (hg) extre-ted (kqg)
per whole per peeled

fruit Trult

4.96 2.298 1.28 28.% b Tu TN

4.5 2.99 1.56 z4.2 S2.8

q4.26 2.85 1.60 4.4 S&6.1

31.3 per cent juicz per whole fruit or
54.8 per peeled fruit. The conventional methods used at
agents have to be used) yield 44.6

NCSK (where clarafying
per cent peeld fruit or 21.3 per cent per whole fruit.

The average yield is

OFTIMIZATION OF EQUIFMENT

Several parameters would be considered in optimizing
the equipment to have the highest yield. One parameter
considered was the particle size of the pineapple and 1its
relation to the Juice yield. The following results of the
test conducted on different sizes of the pineapple pieces

are shown below.

particle size Juice yield

4 % 84 » 4 cm “8.4
¥ 3 4 3w 3 ocm 57.1
2w 2 x 2 cm &b1.7

2 most of the Juice lost during the processing due to
improper use of the equipment

concLus1on

The equipment per formed be:tter than the cunventional
metheds of Juice ertraction. The hydraulic juice press

yielded 54.8 per cent in comparison to 44,6 per cent tor

the conventional method.

In the optimization test, the re=ults showed that the
snaller tne size, the more juice one expected to extract.
Thie 1S NO Surprise since the surface area of extraction,
on the piece, increases with the decrease in
the piece size. However, there is a limit to which one can

decrease the size after which 1t becomes inpractical to

handle. Thus, the size 2 42 2 2 cm was easy to handle. It
vielded the most jJulice and is, theretore, the recommended

S1oe.

1.6, cell wall

Inprovements aore needed  to decredse Lpol lage losses
and  1acrease  the amount of ftruits to be processed. More
juice would be erntracted 11 metals (stainless =teel) were
used to replace planks. ‘




Food processing equipment

A _HYDRAUL I JUICE FPRESS

PRESS TOP
~ m\
kA
= Iy
< |S
= I
% \ ﬁ RACKS
v AL POR’ \—=
ERTICAL SUPPORT— E [] ﬁ -
= | Q|
BASE SUPPOAT ,§ .- v
N -

PICTORIAL VIEW OF A HYDRAULIC JUICE PRESS NRAWING NO. 1




Food process=ing equipment

A _HYDKAUL IC JUICLH_FRESS

AFFENDI X

Materials

S-ton hydraulic jack
Flanks

Faints (undercoat, gloss white,

pink primer and iron oxide primer)

Bolts (mild steel)
Channels (scrap metal)

Stainless steel sheet

(for receiver)
Cutting of planks
TOTAL

LABOUR

GRAND TOTAL

X One US dollar = 10 Zambian kwacha

Cost
{xkwacha)

1559-48

1117-75
QK4 0-00

B50-00

379-00

=72

K4449~95

150000

KoY49-95
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I. lntroduction:

The United Nations Industrial Development Organization
(UNIDO) 1n August 1986 mandated the Federal Institute of
Industrial Research., of Oshodi, Nigeria (FIIRO) “to develop
a small-scale gari plant that is marketable, efticient, low
cost and will 1mprove etfficiency of gari production in
rural areas", here is a technological summary of the report
submitted in Novembur 1989.

1. The gari processing plant which was built Tor UNIDGO is
based on upgraded and modified e:xisting basic designs of
the component unit machines which are readily available and
which were 1identified from a national survey ot major gari
producers. The gari-plant 1is made up of seven component
machines that facilitate the operations of more than 10
different steps in gari processing from the cassava root.

2. The most critical machines are:

i. the grater - used for particle size reduction from
peeled cassava tuber and dewatered (pressed) cassava
cake;

ii. screw press — for water rewmoval trom termented cassava
pulp;

iii. garifier/dryer - this 1is a cylindrical cocker/dryer
that first gelatinizes (cookes) the pulp followed by
water removal (drying), yielding ready - to-eat dry
gari product; and

iv. a sitter/shaker — for gari grading.

. The layout of the plant is arranged 1in such a way that

there 1 only one prime mover — a &6 hp diesel engine -

which drives all the movable machines (i.e. the grater, the
sitter and the gariflier/dryer). Ferformance tests on the
gari plant showed that 1t 1is versatile 1n that equally
drye=s gari, Ccassava flour, lafun and starch, unlite other
existing gari plants which produce only gari. The plant is
therefore expected to be also sultable for use 1 various
other countries that have preference tor cassava tlour.

4. The design of the plant took into consideration the
manutacturing facilities limitations 1n african countries,
avoiding undue wofistications that might deteat the
objective, that 11s to produce a low technology/low cost
garr processing plant, The dryer can burn charcoal, coal,
tirewood, Sawdust or qgas, whichever 15  avallable, thus
mak1ing the plant vuitable for rural areas. The present
output 1is 1201460 $g/8hr, but this could be considerably
increazed by changing the orezent prototype trom a batch to
a continuons process.
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Technology — Generalitioes

Gara 1s a gritty gelatinized starch tood procescsed
from fermented cassava (Manihot eoculenta, Crants) wnd used
as  staple Tfood 1n scme countries of Hewt Atrica and Central
Atrica. Other products of cassava processing are cassava
tlour, starch, taploca, "fufu" and "latun".

Basically garl processing involves the peeling of the
cassava tubers, the grating of the peeled tubers, the
termentation and dewatering stages, and the fryinyg and
packing stages.

There arz three recognized levels ot gari pr ecessing
in the country - depending on the extent of mechanization
involved.

The first and basac level 1s the traditional system
where each unit operation 1s essentially manual, time
consumn:ng and tediocus. The frying 1s carried out 1n a
semispherical i1ron pot fired with wood.

The =econd level incorporates some mechanizatlon ar
improvements, generally 1n  the areas of: Grating, where a
motorized grater 1s used to replace the hand grating;
Dewatering where a screw press or hydraulic Jack are used
to replace the heavy stone, used 1n the traditional
process; and the friers where a semi-cylindrical metal pot
paddled manually or mechanical replaces the semi—spherical
pot.

The third level are the almost entirely mechanized
used by commercial plants, the FIIRDO design, presented
here, would fall into this category.

Visits m:zde to several places in the country showed
that the extent of mechanization varies trom place to
place, in <csome places only the grating 1s mechanized, in
others two or more unit operations have been mechanized. In

all cases the peeling of the tuber 15 still manual. In all
places vihere mechanization has been 1ntroduced, the
equipment for each unit operation are similar and

conventional as discussed belows

f ating

The grater concsists of an inverted perforated light
Jauge csheet wrapped around a wooden roller. This roller 1is
connected to a motor which may be potrolj; ‘diesel or
electrically operated. The machine 1s alco buinq used as
cassava cale granulator.

Dirwatering process

The equaipment wueed tor this process conuslste 0ot e@athoer
a4 wCrew pPress orf & hydraualic  Jack.  The Meazh pachked 1D
synthetic sacks, 1s stacked 1n:1dyers and duwnteﬂed through

the operation of the screw presas or jack.
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D1ftang

This 15 the removal ot fibres frowm the granulated gari
mash. This 1s geneially done manually but some processor
Rave mechanlzed this operation. The sieve 1s however made
from vegetable fibres instead of having « metal mesh.

Frvyirnqg trays

These consist ot either rectangular or  cemy -
cylindrical aetal sheets fired either with wood, diesel or
gas. The number ot frying trays varies from place to place,
depending on  capacity.In all cases the gari is manuaily
paddled  or  twrned round with wooden spatulas - usually two
pecple standing by a tray of about 1 3 2.5 m and 10 cm
deep.

Disc sn1il
Only one of the places visited had a disc will which
1s needed to mill the coarse garl particles to even sices,

Sifter/Grader

The grader 1s a manual sifter or a mechanized one.

The conclusion of the tour to a large number of places
in HNigeria revealed that a silent revolution has been going
on at the grass roots level to mechanize gari production to
the extent they can afford - assisted by local engineering
companies.

FINAL SFECIFICATIONS OF THE MAIN EQUIFMENT.

Grater.

734mm (L) 3 618am () x H65mm (H)

J00 to 350 kg/hr

200 kg/hr

2 hp, 1f driven by electric motor

belt and pulley drives coupled to

a diesel engine

overall dimensions
designed capacity
actual capacaty
power required
actual arrangement

Materiale: 1. - main frame - mild steel
11. - shaft - mild steel
111. - main rotors = cast aluminun
iv. — abrasive covers- galvanized steel
V. - pulleys - grey cast 1ron
/1. - belt ~ s1ze B 920
vii. - bearing - MF 2b basic

bearing size 1030
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SCREW FRESS

overall dimensions (L) 980 mm  x (H) 70O mn
(H) 1690 mm

designed capacity 89 kg per batch

final capacity 240 kg per batch
max.campressive load: 3 tonnes

materials: i. - frame = mild steel
sections and plates
i1. - screw shaft — mild steel rod
iill. - nut — brass
iv. - Rams (top and bottom) - cast iron
or cast aluminum or seasoned

wood, depending on avallablity

thread type - square with pitch 12 mm
installation ~ Bolt down on cancrete base with
drainage facility.

GARIFIER FRYER

overall dimensions : 1420 mm (L) 1100 mm (B) x
1660 mm (H)

charge capacity designed : 130 kg/batch

operating capacity : S0 kg of tiber free, fermented
granulated cassava per hour

power requirement : 1.9 hp
material: 1i. - cooking drum - mild steel
ii. - drum cover - aluminum
1ii. - support frame — mild steel
iv. - fire place - brick or mud (to

be built 1in situ around frame or
fiber 1insulating Jjacket or mild
steel plate)

V. - paddles - seasoned wood on
stainless steel pipe arms)
V1. - main shaft — mild steel rod
bushed by stainless cteel pipe.
vil. - firing fuel - wood, material
waste, cool.ing gas, charcoal,
mineral coal, palm kernel shell.
when th. 2 fuel 1is other than

cooking gas a fuel oil firing
tray of mild steel trolley can be
used.
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SIEVE (SHAKER)

overall dimensions :

designed capacity
operating capacity
i.-

i1.-

iii.-

power requirement :
i. -
ii. -
111. -

iv. -

Vi -

WEIGHING SCaALE

This
weight. It 1is
during weighing.

hung on

MILLING MACHINE

operating capacity

overall dimension :
power required :

i. -
ii. -

materials

iri. -
iv. -
maimum speed

disc arrangement
installation

1160 mm
1025 mimn (H)
70 kg per batch

(L) [OO0 (R) X

700
cake
Q00 kg per hour tor crude gari
630 kg per hour for milled gari
1.5 hp

kg per hour for granulated

main frame — mild steel

Tray = mild steel and wood

screen - wood and metal
welded mesh or drilled inild

steel plate

bearing — pillow block HNiF.Z0
shaft - mild steel ENBA
cam — mild steel ENB (case

hardened)

is a dial type having a maximuwn capacity ot 200 fkg

a structural steel frame of l1-beam

43 kg of coarse gari particles
per hour ( dry milling)

200 ma (L) o 900 mm (B)
1200 mm (H)

1.5 hp

grinding disc - grey cast 1iron
grinding housing - grey cast iron
or cast aluminum
- grey cast iron
or cast aluwminum
- structural

steel angle iron

grinder base

grinder stand
mild

728 rpm
one rotating the other stationary
bolting down on concrete base
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DPRIVE SYSTicht

L. FORHE GRATER

drave ratio - 1.7 : 1 (12uwu/Y00 rian)
belt si1ze - B 230

pulley on grater = 28U am O

pulley prime mover - 170 mm O

power required - Z hp

11. FOR REDUCTION GEAR BOX

=peea reduction ratio - 60 :: 1 (729 rpm : 127 rpn)
belt(gear box to engine - A 930
pulley - 315 pcd

111. FOR THE DRYER

chain drive(dryer/gear box) — pith /74"

driver sprocket - 23 teeth on 19D am pod
driver sproctket - 37 teeth on JuwO am pcd
type of sprocket/chain — double link

power required - 1.3 hp

speed reduction ratio - 2 21 (12 rpm z &6 rpm)

iv. EOR THE SIEVE

power required - 1.5 hp

drive ratio - 2 2 1 (725 rpm :z &3 rpm)
be:lt sirce - B 930

pulley on sieve - 280 mm 9

v. FOR_THE riILl
power reguired -1
speed reduction -1 =
belt ci1ze - A B>
pulley sice on m1ll - Z

.5 hp ‘
2 (383 rpm oz 729 rpm)

DETAILED DRAWINGS OF THE GAKRIL FLANT

Detairled drawings of the grater, sieving machine, screw
prece  and gerltyer/dryer are availlable as shown 1n the
anne::. The garityer has as much as 20O component drawlngs as
shown below !

ITEM MO, DESCRIFTION W rIfy
1 Cassava grater 7
2 Sieving machine <7
& Screw press 7
4 Garifyer/dryer 20
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FOOd provessiinyg equlipment

Ll L -LUAlE  GAIKEL FROCESSING TECHNULOGY p.

nNE X

LAkl LGRATER (detailled drawings)

Title Drawing No.
Garyr grater part ZQULERT04

RAVIVE PRV RV YN
Il Iolld
RALIUD QRIS B
2001 20301
SOGLIOROR
2] 2030
ZOUl 20403
Sub assembly LOOLTOZ00
Land wheel ZO0130ulas
Front plate TOO130301
Mctor support bracket 200130103
Fart detaii 200130308

200130003

Z001ZT0109

ZOO1Z0307

TO01I0107

JO01 30108
bractet ZOOL3Z0203

Zouliolils

SITEVING MACHINE

Title Drawing No.
Chute and frame 300110100
Chute sub assembly J00110200
Structural arrangement 200140200
Sieve sub ascsembly FO0110200
Drive sub assembly 300110400
Frame sub-sub assembly 200110500
Fart detail S00110203

" * 200110111

SCREW FRESS

Title Drawing No.
Fart detail 300210110

J00210113

J00210118

300210114

Z00220112

ZO0210120

200210104

J00210107

200210108

300210119

‘ Z0021010%
200210105

! Z00210101
‘ 240210106




Food processing equlpiment

SMALL-SUCALE GAEI FRAOCESSING TECHNOLOGY p. 13

S00210111
200130100
300130200
300210100
3001430500

Sub assembly

Hopper sub assembly
Sectional assembiy

Gated control sub assembly

Sliding gate sub assembly 302140600
Rod 300140153
Gate plate 3001401585
Shaft 300140117

300140147
200140149

Bottom casing
Bottom end cover

GARI-FRYER

Title Draving No.
General assembly 1826/89-2

Drive and driven sprocket detail 5-1896/89-C
Gari paddle and arm sub assembly 2-189&6/89-2

Drum support 3001401473
Aluminium rust protector I00140121
Feeder gate 200140144
Gate control disc 300140111

Lifting handle

Eolting log

Top half casing

Faddle plate

Top drum reinforcement
Flate

Paddle arrangement
Gari fryer

300140109
300140105
300140129
300140138
300140128
300140134
300140148
300140130
200110133
300140300
300140100

2B-1896/89-2
3-1896/89-2
1B/C-1896/89-2
1-1896-89-2
2A-189545-89-3
1A-1896-89- =
4-1896-89-3
IC-1896-89-3
2A-1896-89-3
IE-1896-89-3
3B-1896-89-3
E-1896-89-12

Paddle arm

Housing support

Housing side cover
Housing sub assembly
Shaft deatail

Housing detail

Charcoal trolley to fryer
Back cover supports
Supporting frame parts
Sides cover detail

Front cover and development
Cover detail

LESCRIFPTION DRAWING NO.
FIIRO/UNIDO Gari fryer 300140100
Main assembly 020013000
Main " | 300210000
Main " Z001 10000




ruricul tural Machinery and lmplencsnts

MAMUAL AGRICUL TUAL, TO0LY p. 1

[ntrcduction:

A presentation 135 made ot a =uwuiles of
agricultural manual tools, camnonly used by farmers in the
andean Regiun, especially 1n Feru. They are advertised by
the project engineers and promoters as capable ot providing
to the users: Good pertormance, Quality and ease of wark.

Taols Application

Trident Tuber Harvest

Fick Mattock Breaking up of hard soils and weeding.

keed-hook weeding of vegetables

Hoe Weeding, ridging and irrigations

Furrow turrow preparation rar seedlng and
transplanting collections of plants

Splke harrow so1l preparation for collection of plants.
recollection ot weeds and stones

Kituchi(Sicthle) in the high jungle areas 1s used for

weeding, and roots harvesting
in the bhigh mountains is used fTor weaning
and weeding

Chaquitaqglla Andean manual plough

Fork to handle forrage and stubble

Glpssary of terms used in drawlngs

spanish enqlish

acadon hoe

Chakitaglla(x) (original quechua name)
escardillo weed-hook

grande big

horqueta fork

kituchi(x) (original quechua names)
me:jor-ada improved

pequeno small

pesoc weight

picota pick mattock

rastrillo epike harrow

surcador ridger

tagquillpu(x) toriginal guechua name)
tridente trident

uy=c(%) (original guechua name)

(%) Quechua (peruvians old languadge) original ool names.

for further intormation:

Cooperacion fecnica del Goblerno Suil:o
Cotesu - Herrandina

F.O, Box 5/78, Lima 100, Ferd




agricul lural Pachinery and luaplements

FANMUAL  AGRIULL Vitkial TOOL S 2.
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It breaks up the hard soils and removes weeds, tabing
big lumps, and with the same tool, from the other side
1t can be used ti hiﬁ for claod-crushing.

fhe width of this trident allows tuber harvesting
without damage.

l' TRIDENT
ticcights
-biy trident 1.3530 kg
=small trident 1.00 kg
| .
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1 ! /
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:
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Agricultural Hachinery and laplewnents

MAMUAL_ AGKRICUL TURAL _TOOLS

FICh MATTOCE _

welght 1.00 kg

"o

L4 —
AT
AN A
o - =
- e - . -
used tTor harvesting of tubers
also used for weeding the fields
WEED- HOOk
s - -
‘\\\\
) ‘
: . :
1e -

It is used for weed
horticul tural orchards.
it 18 also used for removing soils in orchards
this tool 1s used euwpeclal tor women and children.,

cleaniny,

!
¥

1.00 kg

[E LA R

(214

weight

vspeclially

in




nyrizultaral Machinery and Implements

MAakal  ACRICULTURAL. TOOLS p. 4

HUE T

weight 1.00 tg 2,

1t is used for weeding, extraction and pulling away of
weed, thus cleaning the area.

when ridging, the so0il 1is well hilled, forming the
furrows and ridges staight and well shaped.

i1t 1s wsed for preparing the irrigation channels

FURROW

welight 1.60 kg

———r ..

PUPIIIES | WS SR -

it is wusetd 1n for vegetables, makes clean and straight
furrows. ! ‘

it is used for irrigation channels preparation

when ridging vegetables, pushes solls around the plat.




Agricul tural Machinery and Implements

MANUAL AGRICUL TURAL _TOUL S e

o

SEIFE HAERUW 0
welght 1.30 kg "

- >

v/

. g g —~ —'T S N \!
¢ --" .A - . '
A |

e Bl 172 |
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[
x

.

atter preparation ot plants collections, the remains,
weeds and stones are picked with the harrow, it ailso
levels the surfaces around the collections

it can be used in small areas for picking up stones and
stubble.

great ease of work for the operator

.o

—_— - - o ———— e~
—— —_————e— . -

FITUCHI (ANDEAN SICELE)

welght 0.80 kg

in the high Jjungle areas is used for weeding, and roots
harvesting
in the high mountains is used for weaning and weeding




rnaricul tural Machinery and Implements

MANUAL _AGRICULTURAL TOOLS p. &

IMFROVED CHAKITAQLLA T

’ - - v — UL
Uyso o

N N
I L1
| -
'
i
.
/
P e
R T
\\\
FORE e
. "'” - — —— . —
weight 1.20 kg ,
iee O
—

L 8¢ U

it 1s used “tor winnowing the thrashed material, to
separate the chaff from the grain ‘

1t is used for transporting, loading bay and fodder
from one place to another

vy



A3ricultural Machinery and Isplesents

NANUAL AGRICULTURAL TOOLS

BIG TRIDENT PARTS LIST
Part Part nase Gty RNaterial feasures Coaaents
Juaber
1 MHub 1 steel pipe 3/16° x 1 1/2° 9 16 <a
2 side teeth 1 corr, bar 5/8° ¢ 37 cs
3 centre tooth 1 corr. bar 5/8° # B
4 reinforceaent 1 flat bar 3/16° x 1° 2¢cn
electric welding rods 1  Cellocord 1/8° ¢ 0.028 kg
electric welding rod 1.5 Supercito 1/8° ¢ 0.033 kg

Coal

Red Paint

SMALL TRIGENT

0.40 kg

0.008 gallons

PARTS LIST

Part Part nase Oty Material Heasures Cossents
nuaber
1 hub I steel pipe 3/16° x 1 1/2° # 16 ¢a
2 side teeth I corr. bar 3/8° # 38 co
3 centre tooth 1 corr. bar 3/8° # 16 ca
4 reinforcesent 1 flat bar 3/16° x 1° 2cn
Electric welding rod 1 Cellocord 1/8* 4 0.028 kg
electric welding rod 1.5 Supercito 1/8° ¢ 0.033 kg

coal for forging

red paint

0.4 kg

0.08 gallons




Agricultural Machinery and !splesents
l NANUAL ASRICUL TURAL TOOLS p. 8
l PICK MATTOCK PARIS LIST
. Part Part nase Oty Material Neasures Cossents
. nuaber
1 pick sattock 1 spring leaf 5/16° x 2 1/2° 21 ca 6.7 kg
l coal for torge 2.5k
l MEED-HOOK (Pickaxe) PARIS LIST
Part Part nase Oty HMaterial Measures Cossents
l fusber
1 weed-hook 1 spring leaf $/16° x 2 1/2° 2Acs 0.70 kg
' coal for forge 2.3 &g
' SICKLE (KITUCHI) PARTS LIST
. Part Part nase Gty Material Measures Coseents
l nuaber
i Kkituchi 1 corr. bar 5/8° 8 x 23 ca 0.70 kg
' 27 handle 1 Eucaliptus wood 1 1/2° x 1 1/2* 3l ca
wrapping 0.003 gr. wire No. b
' coal for forging :2.5 kg.




Agricultural Machinery and laplesents

HANUAL AGRICULJURAL TOOLS

. 9

SPIkE HARROW(eanual tool) PARTS LIST
Fart Part nase Oty Material Measures Comaents
nuaber
1 hub 1 steel pipe 1* § 10 cs
2 rewnforcesent 1 _orr. bar 3/8° ¢ S
3 teeth 9 corr. bar 3.8" § 9 cs 81 ca
4 teeth bar + 2 teeth 1  corr. bar 1/2° ¢ 38 ca
electric welding rod 2.3 Cellocord 1/6° @ 0.069 kg
electric welding rod 4.3 Supercito 1/8° # 0.16 kg
FORK PARTS LIST
Part Part naae Qty Material Heasures Coasents
fuaber
1 hub 1 steel pipe 1" # 10 s
2 side teeth i corr. bar 3/8° # 13 cs
3 inner teeth I corr. bar 3/8" # 62 cs
electric welding 2 Cellocord 0.055 kg

red paint

coal for torging

0.003 gallons

0.10 kg
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Foued Frocessing egulipment

Gier LN W1 NHOWEK p. 1

Ilntroduction:

A presentation 1s made of a serles ot Food processing
equipment, currently 1n application 1in the andean rural
areas, especlally 1n Peru. They have been studied and their
engineering drawings and production methods rationalized
tor better dissemination among farmers, small manutaturers
and handicrattmen 1n the country, these are been promoted
as  capable of providing to the users: Good performance,
Quality and ease of work.

GRAIN WINNOWER

application: Cieaning of grains, big and small

Auvantages:
- more efficiency 1in the cleaning of grains small and
big, 1t has a capacity of 150 - 250 kg/hr.

~ 1t classifies grains like gquinua, cafihua and kiwicha
— easy to operate

Technical data:
— weight 29 kg
- length 1.35 m. width 0.45 m, heigth 0.98 m

technical terms in drawing: spanish - english
- Tolva
- Hopper
— Ranura para entrada para el material a ventear
- Inlet copening for material to be winnowed
- BGanchos para colocar dos costales
- hooks for hanging two bags
— Manivela para accionar el ventilador
- handle for turning winnower blower
— Ventilador
- blower
- LIMFIA Y CLASIFICA GKRANGS
- CLEANS AND CLASSIFIES GRAINS

for further intormation:

Cooperacion Técnica del LGobilerno Suizo
Cotesu - Herrandina

F.0. Box 378, Lima 100, Peru



f-rood Frocessing ecuipmoent

GRALN M ENNOWLR p. 2

Operation Instruc’lons

Unly two persons are required
Two bags eare hung under the Winnower

— The material 1s loaded tinrashed and sifted in the
hopper ot the winnower.

— One of the operator feed ijctle by little the machine,
through the inlet apening, trying to create a uniform
curtalin of waterial

— 1The other operator 1s responsible ftor turning the
wheel handle to move the blower, giving the necessary
and appropriate revolutions according to the type of
grain being treated, for swmall grains like carihua,
Liwicha or quinua, 1t is slower; tor grains like oats,
wheat or barley, the blower has to be run faster and
for larger and heavier material like tarwi, beans and
other pulse. the rotational speed of the fan has to be
even faster.

— the big and clean unbroken grains fall by gravity into
the first bag, and the smaller broken 3Jrains and tho
unwanted seeds fall into the second bag.

~ the refuse and stubble are expelled through the rear
part of the machine.

-1t classifies the small grains like kiwicha, quinua as
well as the wheat, barley and other grains.

Fertormance and operational data

Crop handle rpm kg/hr
horsebeans 93 — 100 100 ~ 150
Trench beans Q0 — 95 400 - 430
tarwl Yo - 95 200~ 430
wheat,barley,oat 90 - 935 200 ~ T80
gquinua S0 - 60 D0 - 60
kiwicha Do - 6D B0 - 5O

¥ rpm revolutions per minute



Fooud IFrocessing eguipment

GRATMN _UINNUWEL

Talva

l‘i'lll".l ra
entiady s
—rapateria} 4

ventein

Il

Ganchos para colocar
dos costales,

Manivela paja
accionar el
ventilador

“ .
Ventilador .
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GRAIN_WINNGNER p. 4
#INNOWER PARTS LIST
Fart Part naae Oty HMaterial Beasures Cosaents
nuaber
I Wheel(channel) 1 equal angles 1* x 1/8° 133 cs
2 wheel aras 6  corr. bar 3.8 ¥ 19 ca 114 ca
3 haendle 1 round bar 1/2° ¢ 12 ca
4 handle sleeve 1  steel pipe 5/8" ¢ 11 cs
3 bushing(wheel snaft) 2  PVC pipe 5/8° 0 Sca 10 ce
& wheel shaft I round bar 5.8° ¢ 3 ca
7 pulley 2 steel plate 1/8* 10 x 10 ce 0.02 a2
8 blower shaft I round bar 5/8° ¢ 48 ca
Y fan blages 6  steel plate 1/32* 12 x 28.5 co 0.21 a2
10 blades bracings 12 tlat bar 3/16* x 3/4* 16 s 1.92 o2
11 bushing{fan shaft) 1 galv.steel pipe 5/8° ¢ U
12 fixing screw 1 screm 3/8° 0 x 1"
13 fan cover 1 corrugated galv. plate 1/64° 150 x 34 ca 0.52 a2
14 fan box(lower part) 2 wood plank 1" x &° 35 cs  T0cm(1.21t2)
15 classifier cover 1 corrugated galv.plate 1/64* 3b x 64 ca 0.122 a2
16 classifier cover I corrugated galv.plate 1/64° 26 x 34 cs 0,054 a2
17 classifier cover 1 corrugated glav.plate 1/64° 16 x 34 co 0.054 02
18 hopper : sides 2 wood plank 1* x 5 * 125ca 230ca(4.2ft2)
sides 2 wood plank 1°* x &* 80ca 160cai2.7f12)
head erd 3 wood plank 1* x &° 42ca 126cn(2.2f17)
bottce uood: plank 1° x &° 4ca {0.81t2)
19 sachine legs 2 -ood; square 2° x 2° 97cn 194ce(2,2112)
2 uond; square 2° x 2° 89ca 178ca(21t2)
20 cr:oss bars 4 nood; square 2° x 2° 4 cn 17bca(? 12}

TOTAL WGOD

17.3 2
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rigriacul tural Machinery and lmpleaents

HAND CUT MR p. 1

Introduction:

A presentation 1s made of a series of Food pracessing
equipment, currently 1n application in the andean rural
areas, especirally in Peru. They have been studied and their
engineering drawings and producticn methods rationalicaed ,
Tor better dissemination among farmiers, small manufaturers
and handicraftmen 1in the country, these are been promoted
as capable of providing to the users: Good per formance,
Quelity and ease of wark.

HAND FORRAGE CUTTER

application:
- cutting of forrage servings for fodder, hay or grass
for horses

— better cutting of forrage allows i1mproved consumption
and diminishes losses

Advantages:
— forrage can be cut to desired size

— it occupies little space
- easy to handle and maintain

Technical data:
- weight D kg
- chopping-ktnife 22" long
- it can be fixed to the wall or a column

teechnical terms in drawing: spanish -~ english
- Guia
- guide
- Tolva
— Hopper
~ Machete
- machete, sugar—-knate, cutting knife
- contracorte
- counter-cut, knife cutting base

for further information:

Cooperacion Técnica del Gobierno Suizo
Cotesu — Herrandina

F.O0. bBox 378, Lima 100, Ferua



Agricultural Machinery and lmplements

r)

HAND CUTTER P.

Operation Instructions

- Only one person is required

- a bundle of material to be cut 1s held with the left
hand, 1ntroducing it through the hopper, (to cut the
desirwd length)

- with the right hand you pull the Lnife downwards, to
praoduce the cut

- underneath the cutter you place a blanket or a basket
to receive the cut material

rerfcrmance and operational data

— stubble and dry hay 109 — 200 kg/hr
- fresh or green grass 250 - 300 kg/hr
- leaf of maize 200 — 250 kg/hr
- size of the cut 2 - 10 cm rf’r

- animal food utilization 90 - 95 percent

MACHLE [}

CONTRA CORTE




Ayriceltural Machinery and laplesents

HAND CUTTER

HAND FORRAGE CUTTER

PARTS LIST

Part Part nase Oty RMaterial Measures Cosaents
nusber
1 tnife 1 sachete (knife) n
2 knife guide 2 equal steel angle 1" x 1/8° H.2m 8240
3 counter knife 2 equal steel angle 1° x 1/8° 42 ca B4 ca
4 support 2 equal steel angle 1° x 1/8° $HS5cm 9Nca
5 woaden support 1 wood plank 1° x &° 70 cs
& hopper corrugated galvn plate 1/64° 0.17 a2
7 knife stop f  flat bar 3/15* x 1° 10 cs
8 fixing screw I scres 3/16" # x 2 1/2° or 5/146%
9 cutter fixing bolts 4  bolts 3/8* # x § 1/2° optional
10 knife support 1 flat bar 316" x 1I° 10 ca
11 hopper fixing bolt 2 bolt /4" 8 x}*
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rericul turel flachinery and Implesients
SFLLE HARKUW p. 1

Introduction:

A precsentation 1c made of & series of Agricultural
equipment, currently 1in application 1n the andean rural
areas, especlially i1n Feru. They have been studied and theilir
engineering drawings and production methods rationalized ,
for better dissemination among farmer<s, small manufaturers
and handicraftmen in the country, these are been promoted
as cCcapable of providing to the users: Good performance,
Quality and ease of work.

applications:
1t crushes soll clods
- recollects weeds and other undergrowth
- levels the ground
- covers the seeds
Advantages:

— 1t creates a good bed for the seedse, 1t does not
conpact the soils, 1t only crushes the clods

— 1t covers the seeds to a uniform depth, the cseeds
germinate more unitormly

— pulls and recollects «ll the weed, leaving it at the
side ot the terrain

- 1t can be easily coupled to the andean plough or it
can also be pulled with a rope

it is of solid construction and easy to handle

tor turther information:

Cuoperacidn Tecnica del Gobiernoc Sulzo
Cotesu — Herrandina
F.0. Bo:x 378, Lima 100, Ferd




fAyricaltural Machinery and lmplements

OSE1EE HARRKROW p. 2

Technical data:

- weight ot the harrow 12.3 kg
- wldth of the work 1.5 m
-~ number of teeth 2% 7 = 14 teeth

- dJistance between teeth Y cm




ngricultural Machinery and Inmplesnenty

SFIEE HARKOW P

bl

Uperation Instructions

- the harrow 1= pulled from the steering bar by & rope
or with the anaean plough

harrow pulled with a
woocden steering bar
S to 3.5 m long

harrow pulled with a
rope, attached to
animal yore

- the harrow’'s light weight allows an easy transport

- to improve the effect of clod crushing and increasing
the depth of work, additional weights have to be
installed, the operator or his helper must stand on
the harrow

Ferformance and operational data

- for weed cleaning, clod-crushing and levelling, 1t
requires approximately 4 hours per hectare

- in recollection of weeds and other undergrowth 90 7%
- degree of crushing 78 7%

- geveds covered in one pass H3 %

- seeds covered in two passes 90 %

- clod crushing per day 2 hectares

- it covers the seeds when they are hand thrown to the
air for seeding

- it covers the seeds and levels the ground when sceding
is made in furrows




ngricultural Machinery and laplesents

SPIKE HARROW p. 4
SFIVE HARRUN({anisal drawn) PARTS LIST
Fart Part nase Gty HMaterial Heasures Comsents
nusber
1 side bars 2 equal angles 3/16° x 1/1/2° 115 ca 230 ¢a
2 cross bars 1 equal angles 3/16° x 1/1/2° 115 ca
3 ear 1 corr. bar 5/8° ¢ 23
core, bar 1/2 8 16 ca
4 reinforcesent 2 flat bar 1/6° x 1 1/2° x 28 cs 3 ca
5 teeth 18  corr. bar S/B* § x 15 ca 210 cs
electric welding 4  Cellocord $/8° 8 0.11 kg
electric welding 16 Supercito 1/8° # 0.37 kg
coal for forging 1 kg
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Fuod processing equipment

FACKER _or BAlL ¢ MALER p- 1

Introductions:

A presentation 15 wmade of a seriec ot Food processing
egquipment, currently 1n application in the andean rural
areas, especilally i1n Feru. They have been studied and their
englneering drawings and production methods rationalized,
for better dissemination among farmers, small manutaturers
and handicraftmen 1n  the country, these are been promoted
as  Capable of providing to the users: Good pertormance,
Quality and ease of wark.

application:
— preparation of bhay and torrage bales, tfor storing and
conservation

Advantages:
- reduces the volume of forrage by 4:1 or 5:1

- allows an easy handling and transportation of rforrage
- reduces the losses
- the equipment is of easy handling

- maintains the quality of forrage

Technical data:
- welght of baler 94 kg
- length 1.97 m, width 0,50 m, heigth ©O.60 m

-

- =teering bar or lever 2,9 to I m

technical terms in _drawing: spanish — english
- agarradera de compuerta
- gate handle
- apertura de llenado de material
- opening tor refilling of material
- corredera de la prensa
- slipway for the press
— mMmecCanlismo de presion
— mechanism for application of pressure
- palanca
- handle bar or lever




FALFEIR or BALE MAFER P

Food processing equipment

1)

Operation Instructions

fi:x and adjust properly the cover of the bale maker

place the material to be packed (hay, stubble, etc.)
inside the feeding box and once it is full, pull the
lever to press the bale.

this process 1s repeated until the material being
packed :i1s sufficiently compressed, farming a compact
bale.

the fastening operation is done passing either a wire
or a raope through the box slits.
-Tie up with a yute string or wire.-

once the bale bhas been well fastened, the cover 1is
removed and refilled with more material to prepare the
second bale that will push out the first bale.

once two thirds of the bale has come out, the
extraction 1is helped pulling with both hands, to
prevent the material from the second bale coming out.

the cover 1s replaced in position, the second bale is
compresed until 1t can be fastened; this operation is
repeated for the follaowing bales.

Ferformance and operational data

in one day‘'s work 60 - 80 bales can be completed of
hay and stubble

this labour is done by two or three workers

the packing of leate of malze 1s more laborious and
only some 20 bales per day can be obtained

for further 1ntormation:
Cooperacion Técnica del Gobierno Suizo
Cotesu -~ Herrandina

F.0.

Bo: 278, Lima 100, Ferd




I Food processing :quipsent
l PAKER ar BALE MALER p. 3
"ALE PARER PARTS LIST
' Part Part nase Oty Raterial Measures Cossents
nusber
' { Dbox 4 wood plaak 1° x &° 19ca 784ca(13.2112)
5  wood plank 1° x &° 130ce 630ca{10.0t2)
3  wood plank 1° x &° 90ce  270cs( 4.3ft2)
l press 3  wodd plak | 1/2° 3 5° 38ca 1l4ca( 2.41t2)
cover 3  wood plank [* x 5° 38ca  1l4caf 1.6842)
Total wood (32.8182)
' 2 cover frase 2 steel equal angles 1° x 1/8° &0ca 120cs
2 steel equal angles 1° x 1/8° $3ce 90cs
fasteners 2 round bar 1/2° ¢ bca i2cs
2 rouné bar I/2° ¢ Tca 14ca
3 intersediate frase 2 steel equal angles 1° x 1/8° b0ca 120cs
l 2 steel equa! angles 1°® x 1/8* 43ca 90cs
hoois 2 round bar e 10ca
l 4 inlet frase §  steel equal angles I* x 1/8° 53¢ 220cs
2 steel equal angles 1° x 1/8° 0ce 190
5 press frase 2 steel equal angles 1° x {/8° hh7d ) 110ce
l 2 steel equal angles 1° x 1/8° 43ca 90ca
& intersediate ring 1 steel equal angles 1° x 1/8° 43
2 steei equal angles 1° x 1/8° 32ca b4cs
| 2 steel plates 1/8° 9xfca 0.084 a2
T slipwiy 4  steel equal angles §° x 1/8° pLId] 2lbce
l 4 flat bar 1° 5 300 42 8dce
8 pressure lever 2 steel pipe 3/4° # 42ca B4ca
2 steel pipe 3/4° s 100cs
. ring for lever 2 corr, bar 3/8° ¢ 19cs 38cs
ring for lever 1 corr. bir 3/8" 9 28¢ce
1 steel pipe 5/8° # 1Xks
l 1 round bar 5/8° I7cs
1 steel pipe 3/4" 9 As
lever support 2 round bar 3/8° 8 {3ca 25¢e
l 9 press 2 steel equal angles § 1/2° x 1/8° 4&a 92ca
I steel pipe 3/4° 9 36ca
1 steel pipe 1° 9 Hd
l pressure plate 4§  steel equal angles 1° x 3/14° ta bbce
reinforcesent 2 steel equal angles 1° x 3/18° tice Jce
13 gate frase 2 steel equal angles §° x 1/8° J6co T2ce
1 round bar 1/2° ¢ S0cs
handle I corr. bar 3/8° ¢ 40 ca
' ‘ 2 round bar 1/2° 9 16c 20cs




Food processing egulpiment

FAUKEL _or Bl E MSkER

Agarrador de
\  Compuerta.
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llenado de material.
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Corredera de la
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tood processing equipment

MaAaldUaL GRATN SEHLE ER p. 1

Introductions

A presentation  1s made of & serilies ot Food processing
equipment, currently 1n application 1n the andean rural
areas., esp=cially in Feru. They have been studied and their
engineering drawings and production methods rationalizaed ,
for better dissemination among farmers, small manufaturers
and handicraftmen 1n the country, these are been promoted
as capable of providing to the users: Good pertformance,
Quality and ease of work.

EASY TO HANDLE - LOW COST — EASY INSTALLATION

it separates the hard grain from the cob

Advantages:

- it facilitates the werk

- 1t does not hurt the2 hands

- 1t does not hurt the grain
tor further wnformation:
Cooper«cidn Técnica del Gobierno Suizo
Cotesu — Herrandina
F.0. Box 278, Lima 100, FPerd




Food processing equipmznt

MaMNUAL GRAIN SHELLER P.

")

Technical data:
- weight 1.5 kg
- for use i1t 1s bolted i1into a wooden block

utilization technique
- take all the leaves out
- dry the maize

—-insert the caob into
the sheller and turn
the handle

-shell 1t only half way

-hold the cob from the
shelled end

-shell the other half

Reccomendations
- for better results use dry mai:ze
- lubricate the sheller as may be required

product1¢n cépacxty
- it can yield more than 100 lbe of shelled maize

per hour.




Food processing equipsent

MaKUAL ERAIN SHELLER p. 3

NANUAL GRAIN SHELLER PERTS LIST

Part Part name gty Material Neasures Coasents
nuaber
1 blades 4 flat bar 1° x J/16° Jca
2 fix ring 1 flat plate 1® x 3/16° s
3 rotating ring 1 steel plate 1/8" x 5 x 26 c»
4 handle 1 flat bar 1° x J/16° {7 cn
5 handle 1 steel pipe 3/8" # il ca
round bar 3/8° § 12 cs
6 fixring 2 wire No. 8 62
sheller base 1 flat bar L 1/2° x 3/16° s
bracket 1 flat bar 1 1/2° x 3/16° bca
electric welding 6 Cellocord 1/8" ¢ ¢.166 kg
red paint 0.01 gallons

(-] -
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Fooud proucessing  vquilpment

VHEE - HER p. 1

Lutroduc tions

B presentation  i1s made ot 4 serles ol Agricultural
equipnent and tood processing, currently 1n application in
the andean rural areas, especially i1n Feru. lhey have been

studied and their engineering drawings and production
methods rationalizaed, for better dissemninatlion among
farmers, small manufaturers and handicraftmen 1n the

country, thewe: are been promoted as capable of providing to
the users: Good performance, Quality and ease ot work.

It can thrash all types of cereals and pulse

S T WA Nawfrlg e e g e

EASY 10 HANDLE - LOW COST - EASY TO INSTALL

it can be transported by only two persons

for further information:

Cooperacidn Tédcnica del Gobierno Suizo
Cotesu — Herrandina

F.0. Box 278, Lima 100, Faerua




toud processing  equlpment

t2

THRL SHIEK p.

fechnlical data

welgyht aof the thresher without motor o68.3 ky

welght of accesories 2.0 kg
welght of the motor 16.5 kg
total weight of the thresher 0.0 kg

anbs.ananrnanns
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YIFL B OF THE THRESHER
crop welght after thrashing weight of clean grain

nrain and refusies after winnowinqg Vaq/hr
barley I67 510
whit:a t 3IL9 270
oat 13 200
tarwvia 120 1220
F.idney—bweans 612 HOU
Quintie 177 100
iwiche 183 150
berans 140 1220




Food processing  equlpnent

i

THRESHER p.

Qperatieon_Instructions

- the Thresher is placed in a flat surface, to provide
stability

- the concave side of the thresher 1s regulated in
accordance with the size of the grains. For quinua,
caidihua, kiwicha, wheat, barley, cat allow 22 mm Tor
inlet and 10 mm for outlet. For kidney beans, vetch,
tarwi, beans alow for 1B mm at inlet and 20 mm oulet.

-~ the material to be thrashed 1is loaded through the
hopper, the thrashed material, grains and refuses come
out toghether from the rear end of the machine.

Adjustments of Threcher

cylinder clearance concave
crop inlet mm outlet mn
barley 4 10
wheat 4 10
oat 4 10
tarwi 16 20
kidney bean 18 20
quinua 2 16
Fiwicha 2 10
beans 20 25

Recommendations.

- when threshing kiwicha, quinua and tarwi, only the
panicles should be threshed, to improve the yield.

- it is recommended to screen classify the thrashed
material, before winnowing, to facilitate the cleaning

of grains

- it becomes convenient to place a blanket underneath
the outlet to prevent the grains from mixing with the
ground dust,
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THRESHER PARTS LIST p.4
Part Pirt nise Gty Raterial Measures  Cossents
nuster
DRUN
1 drua face 2 steel plate 1/8° 12 3 47 ca
2 sailn shaft 1 shaft 1° 8 52 ca
3 plate tor drus teeth 6  tlat bar 1 1/2° x 3/18° 32 ca 192 s
4 fixing bolts 12 bolts 1/2° # x I*
3 teeth 96 corr.bar 3/8° ¢ 4.8 ca each
b bearing 2 oscillating 1 ¢
7 bearing fixing bolts 4 bolts 1/2° 0 x 1 1/2° standard thread
8 teeth support 6 plate 1/8° x 10 co 31.5 ca
47 drua bushing 2 shatt 2° ¢ 4 ca each
{8 drus fizing bolts £72° 8 x 1/2° ¢ nuts + locknuts
CONCAVE
9 concave end bar 2 round bar £/2° 0 x 41 c» for regulation
1¢ concave tensioner $ corr.bar 3/8° d x i cs each
11 concave lining 1 platel/8° x 48 cox 3
12 teeth fixing bolts 8  bolts 1/2° #x 1" + safety nuts
13 cuncave teeth 64 corr.bar 3/8° 4 x 4.8 ca each
14 base plate for teeth &  flat bar 1 1/2° x /1% AN
15 lateral arc 2 flat bar 1" J/14° 12 ca each ¢ reint,
16 concave support 1 plate 1/6° x 33 cax 10 ca
17 sieve pin 1 round bar 5/16" # x 10 ca
18 sieve or screen 1 plate 1/8° x 14 cax 3l ca
19 vertical regulator 2 bolts 1/2° 9 x 20 ce each
20 horizontal regulator 2 bolts 1/2° #x 11 ca each
41 hinge {  steel pipe 1/4° # x 10 ca
PULLEYS
21 pulley’s rays &  round bar 5/8° 9 x 3.5 cs gach
22 pulley | square bar 1* x 97 ¢» tragez. 5/8° *V°belt
23 pulley bushing 1 shaft 2°¢ x 5 ca bolt 3/8"#x2.23cs
49 pulley, actor 1 square bar 1* x 27 ts 4° to 4.5" 0.0.
30 body {  round bar 5/8" 0 x 4 ca
51 bushing 1 shaft 1 1/4° 0 x 4.5 key 3/16°
32 bolt 1 bolt 3/8° 6«x1*
STRUCTURE
24 frase 2 equal angles 1° x 1/8° 43 co each
23 bearing support 2 equal angles 1 1/2° x 3/16° 61 cs each
26 box frase 2 equal angles 1° x 1/8° 12 ca each
21 thresher cover 2 plate 1/32° x 51 co x 73 ca
28 upper lining 1 plate 1/32° x 42 ca x 38 ca
29 vertical support 4  equal angles 1 1/2° x J/14° 120 co each
31 reinforcesent 2 steel pipe 1" 9 x 34 s each
38 feeding hopper support 1  equal angles 1* 1/8° 3¢
39 upper horiz. support 2 equal angles | 1/2° x 3/14° 41 ca each
40 vert, support base 4 corr.bar 3/8° x 17 co each
42 cover frase I round bar 3/8* ¢ 312 ca
43 cover plate I plate 1/32° x 49 ca x 39 ca
44 inlet hopper 1 plate 1/32° x 70 ca x 70 ca
43 hopper reinforcesent 1 wire §/4° 0 260 te
46 cloth cover 1
HOTOR SUFPORT
30 shart support 2 equal angles 1° x 3/1b° b ca each
3! long support 2 equal angles 1* x 3/16° 48.5 ca each
32 requlating plate 4 flat bar 1 1/2° x 3/16° 8 s each
33 sator bolts 4  bolts 5/16° 8 x ] 1/2° standard thread
34 belt tensioner I bolts $/2° 9 x 3 1/2° standard thread
35 upper lining 1 plate 1/32° x 41 ca x 30 co
36 regulator pin I round bar 5/46° & x 15 s
53 welding rods 90  Blue Point '

54 electric welding rods' 180 Supercito
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soge leul tural Plachinery and lwplements

AllE Al FLOUGH p. 1

lThis 1s an #Animal drawn plough especrally developed
for the soil and conditions, common in the andean wmcuntains
in Feru, whith heavy gradients and slopes, where the soil
1s usually hard and tough to work.

This plough thet is particularly suitable, for work in
those terrains and so1l conditions, 1s capable of
performing ceveral different agricultural operations:
fallowing and plowing; harrowing and tilling and tuber
harvesting:; furrowing and ridging,

Advantages of the andean plough.

It can prepare the solls 1n one or two pasces; mlkes
the vegetable residues with the earth; easy to regqulate to
difterent ploughing depths; 1t works in terrains with up to
4n 7 gradients; it is versatile as it can be used for
several difterent operations; very rugged 1t can easily
render a useful life of 10 years or more; 1t can be
repaired by almost any semishkilled or non skilled artisan

Technical data.

weight of the asszemble equipped with share:

for ploughing 9.6 kg
for furrowing/ridging 11.6 kg
for tuber harvesting 12.4 kg
for harrcowing/tilling 13.1 kg

- length of the plough measured from heel to toe ot the

mouldboard = 45 cm.
~- heigth ot the plough assemble measured
to top of plough handle : minimum 97 cm

T maximum 74 cin

Ferforinar.cee Ot the andean plough

Implement. furrow depth speed traction hours
width Cib m/sec eftort— bgf hectare
plough 25-20 10-15 0.65 83 18.0
turrow 45-995 18-20 0.80 IH 8.5
ridger 45-95 18-20 0,70 4% 5.9
harrow 40-90 8-10 V.70 bo 7.0
harvest (V) 15-20 0.70 gu 5.9




rygricul tivvael Machinery ond loplements

ANDE it L (WG H

Tthe width and
applicable to hard soils
to sott soils.

eecomnendations tor esxtended 11 fe

depth present two values,
{argillaceous) ond the second

atter eacti jJourney, the plough must be cleaned
put grease on all wmoving parts of the plough

the manufacturer should

garantee the repalir or change

of all parts failed, attributasble to ftabrication.

parts that fail due

to normal wear or due to

are not subject to garantee.

glossary of terms used in

spranish
mancera regulable
fijador de altura
base mancera
guia del timon
regulador de altura
del cultivador
talon
soporte de aletas grandes
telera
requlador de profundidad
abraradera del timon
coporte para fijar aletas
partarejas
timon para el arado

drawilngs

english

regulating handle
handle heigth regulator
handle base

steering guide

tiller heigth regulator

heel

big plough shares support
tie piece

work depth regulator
steering bar bracket
plough whares support
piough share holder
plough steering bar

tor turther antormation:

Cooperacion Tecnica del Gobierno Suil:co
Cotesu — Herrandina

F.0. Bo:s 278, Lima 100, Ferd

the tirot 1s

ot the Andean plough

mlsuse



Agriaicul tural Machinery ano laplements

A

AMDEAN FLUUGH p.

FLOUGH AND FALLOW

requires 3 journeys per hectare

W T

It works at a good depth and only requires two passes
to leave the hectare of terrain well prepared

FURROW AND RIDGE

requires 1 journey per hectare

for furrowing and ridging the big plough shares arc
used, you can make furrowe wide, clean and straight
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AMDEAN FLOUGH p. 4

TURER HARVESTING

requlires 1 journey per hectare

y A

it can harvest all tuber easlly and with low eftort

HARKOWING AND TILLING

requires 1 lourney per hectare

f

4 ———— -
- —
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1t loosans the soil, eliminates vndergrowth wnd
1t can also be used to cover the secds
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ANDEAN FLOUGH p. S

TECHNIOQUE FOR WORKING WItH THE ANDEAN FL OUGH

Floughing.

the depth of plowing must be selected in accordance
with:

- the type of soil

- the crop to be sown

- the strength of the animals

the depth of the plough is regulated at the tie piece,
the wider the opening angle formed «t the base of the
plough and the steering bar, the greater it will be
the depth of ploughing,

therefore, the smaller the opening angle the lesser it
will be the depth.

it is recommended to start, using the second position
ot the tie piece, counting from the top

A cecondary graduation can be obtained at the plough
share, 1increasing or reducing the free/exposed area of
the share, it can also be regulated the length of the
idle walk at the oxen yoke end.

to begin the work two passes should be run, the first
in one line, loosening the ridges ot previous crops
and the second right across to allow removing the
earth in between the ridges.

The ground soil should have the adequate humidity.

Furraowing:

the width ot the plough shares should be graduated.

the width and depth of the furrow should be regulated.
to bLegin with, the furrows should be made in just one
pass  frowm end to end, if the terrain is in an slope,
the contour lines should be followed.

The sowinyg work should be done at ox-tail.

Kidainigs

idging shouwld be done, whenever sowing 1s dune 110 a
furrow, like potato, malze, bean and other.

1t 18 recomnended to use o yole 1.890 m long, to allow
displacemunt of the axen thirough the side fturrows.
1f a yole 1.20 0 long 15 used, the steering bar will

work oblique and vnconfortable.
push  the earth to the base ot the plants, torming good
ridgoes.
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AMDE AN HL.OUGH p. 6

harrow — tailler:

weedling

the graduation is made taking into account the width
between the ridges.

the weed that competes viith the crops are eliminated
by cutting or pulling.

this work 1s dene before ridging to leave the area
between the furrows loose and clean.

1t eliminates 75 to 80 7 of the weed.

the harrow allows moving the arable layer of earth,
after an irrigaetion by flooding, when the soil found
is crusted.

it improves the physical properties of the soil.

Sowing

the harrow is useful to cover the seeds that are sown
throwing the seeds to the air, like wheat, barley,
oats and others.

for thece labours two passes must be 1un, one

longitudinal and one ecross.

Performance

it covers 90 percent of the seeds 1in twc passes.
5.5 hours per hectare are required.

Tuber harvecster

working techniques

when the furrows are not tco wide and the so1l is
easy, the plough is driven with its harvester by the

center of the ridge.

1f the furrows are wide and the soil ditficult, the
ridges ore divided 1in  two halves, making the tarst
pass on one side of the ridge and returning through
the other side.

one furrow should be worked first, to leave two
afterwards, before starting another furrow.
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AnbEAN FLOUGH p. 7

reconmnendations

— the <01l during harvest should have the adeguate

humidity.
~ before starting the harvest, all the fclliage should
be cut.

per formance

- the percentage of tuber harvesied during the first
pass is 7% to 85 percent

- the percentage of tuber harvested aftter a second pass
reaches 90 to 95 percent

- the percentage of broken tuber 1is minimumn (O percent).

- only women and children are required to collect the
tuber.

for further information:

Cooperacion Teécnica del Gobierno Suizo
Cotesu — Herrandina

F.0. Box 378, Lima 100, Feru
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food processing equipaent

PARTS LIST p.8

Part Part nase Gty Material Neasures  Ccesents

nusber

HANCLE (MANCERN)
I handle

2 spenner
3 ley
4 pie
BAIN BUARD (GUARDA PRINCIPAL)
3 quard
6 reinfarceaent
7 heel

pLOuBH SUFPOKT {SOPURIE DE REJA)
2 plough support
9 plough regulator
TIE FIECE (TELERA)
16 handle support
11 handle
12 handie
13 bushing 2
14 handle pin
13 iozk pin
16 plough share pin

steel pipe 1° 4 x 300 as

steel pipe 3/4° ¥ x 30 a2 torge ring spanner
round bar 3/8° 8 x 70 as

wire No. 12 x 150 sa

corr. bar 5/8° 6 x 750 ae
corr. bar $/8° @ x 530 as
tlat bar 1° x 3/16" x 220 s

corv. bar 5/8° 8 x 990 ae
flat bar 1* x 3/16° x 60 aa

corr.bar 1/2° & x 480 as{for 1A & 1B corr.barl/2*x13)
corr.bar 5/8° 4 x 220 ea

corr.bar 5/8° 0 x 205 as

steel pipe 3/8° 6 x 25 wn

corr.bar 1/2° # 1 150 as

wire No. 12 x 150 as

round bar 3/16° 6 x 230 aa

HANCLE REGULATOR (REGULACION DE TINON)

17 ring

18 lower slip

19 upper slip

15~ reinforcesent

20 joint

21 fixing pin

22 locker pin
PLOUGH (REJA)

23 plough

23a boit

corr.bar 3/8° # x 210 as
corr.bar 3/8" 4 x 180 as

flat bar 1° x 3/16° x 120 s
flat bar 3/4° x 3/15° x 100as
corr.bar 5/8° # x 35 as

round bar 3/8° # x 70 as
wire No. 12 x 150 es

spring leat 3/8° x 3°
NC 1/2° # x 2°

REINFORCEMENT/REGULATOR (REFUERIO/REGULADOR)

24 support reinforcesent
25 plough share regulator
2 pin
21 chain

PLOUBH SHARE (ALETA PARA ARAR)
28 plough share

29 bushing
30 plough share reinforc, 2
31 spacer 2

ccorr.bar 1/2° 4 x 170 as

flat bar 3/4° x 3/16° x 90 an {alternativesplate 1/8°}
wire 1/4" & x 60 on

wire No. 12 x 150 aa

steel plate 1/8° x 100 as x 40 a8
steel pipe 3/8° # x 100 a8
carr.bar 3/8° # 180 as

corr.bar 3/8° 6 x 80 sa
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ANLEAN PLOUGH

SHARES FOR FURRONING (nLETAS PARA SUKCAK)

32 share

33 regulating plate

34 bushings

33 Join piece
HARVESTER (COSECHADORA)

36 shovel

37 tuber selector

38 reinforcesent

39 shovel reinforceseant

REGULATOR SETTER (PEINE REGULADOR)

I bracket
2 requlator setter
3 quide
4 pmn
9 lock pin
SCALE BAR (BALANCIN)
1 scale bar
2 scale bar reintorc.
3  hook

2

3

NS e N

2

-

steel plate 1/8°

flat bar 3/4" x 3/16" x 170 na
steel pipe 3/6° § 2 2) na

wire 1/4° 8 x 43 as

steel plate 1/8°

corr.bar 3/8" 6 x 450 es
corr.bar 3/8° 8 x 400 as
corr.bar 3/8° 6 x 115 an
carr.bar 3/8° § x 100 s
corr.bar 3/8° 4 x 150 as

flat bar 1° x 3/16" x 240 s
corr.bar 1/2° & x 133 as
round bar 3/8° ¢ x 10 as
round bar 3/8° # x 120 as
uire No. 12 x 130 sa

corr.bar 3/8° # x 720 ae
corr.bar 1/2° ¢ x 480 s
round bar 3/8° 6 x 190 ss
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MALC R pRCULARLE

\\--_m_ FEIpR0 0 ALTURA DE LA
MANC S

PATE MANCERA

Il TR ERA

I - RESHLADOR DK FROFURDE
Al Il PAD DE TRABAJO
} AREATADERA DEL TINON

\\ SOPORTE PARA FLIAR 1AS ALR -

TAT

: \ 1 \. o
‘I\ N PORTAREJAS

SN
\ \ :?\\_ REGULADOR

GUIA REL TIHO J@l\)
N

FESTLAPOR DE LAY AVTIHA
PEL CURTIVADOR

ot
A

R REH

cepoer il L ALETA S
GRALDES

DE REJA

Froahol PARA FIJAR ALETAS

EL TI0N FARA EL ANADT ANDINO

; El timon tiene un largo de 3 a 3,2 metros
l?tzegzgé{;a con um dinmetro de 7 a 10 cm en la base

l Le longitud del timon depende del porte de los animales

En la parte donde el timon va
fijado por la abrazadera a la
| telera se hace un corte en bi me
( T % como se muestre en la figura

Ln:bnae del timpn ge raepd
. en su parte externa para
I . que entre en la guir del
W ',,1-‘ n L
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™\, Betalle .A seccionado

AS

l \‘\ Escala 1:1
i

249

o o
=y ____j
Joa_ |
I_4 Pasador_ = __ _ |olambre negro IN?i2x 150 mm
I 3 lFljador  |varitc lisa|p Y6'%TOmm L
F-,Z- tiave _ __ lwbo negro |@74"x 30mm |forjor kave
I | |Mancera tubo negro |@ I x 500mm
DENOMINACION ATERIAL MEDIDA OBSERVACICN
- _@ =} [ESCALA: 1:2:5 . DIBUJADO:Kornelis V. ...._. __.
I UNID.deMEDIDA : mm FECHA : 8-1I- S| )

IIHERRANDINA ARADO AN

DINO mancera




Todos

los ogujeros

o25%/64"

©
/5
// 1
2]
215 _ .

- S LTI T
Talén plating 3/I6"xlx 220 I D
Refuerzo varilla_corruga. | 85%/8"x830 }
Guarda varilia_corruga. | @ 5/8"x 750 _
DENOMINACION MATERIAL MEDIDA OBSERVACION _

_@. __EL | ESCALA: 1:2:D5  IDIBUJADQ: Korpelis V. _
UNID.de MEDIDA: mmi FECHA: §-I-O

ARADO ANDINO euarpa princieal
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9 |Reautador _de reja plating | E’é e'x"xeo__ |
€ | Soporte de rejo varilla_corrugodd @ 5/8"x 990
N° | DENOMINACION MATERIAL ME.DIDA OBSERVACION
_@ — = |ESCALAL L:2:5 DIBUJADO: Kornelis V. /Alredo S._______
: UNID. de MEDIDA: _mm, | FECHA: B8-1-9|
[ S B Jl\hl\hf\ ARNTINIA 1~
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/
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t
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: O 9 N
| S ~
o !
| | |
| | 2
i |
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| ©
.!.-___11 [ I V4 I AN
12 I
"F_!e_ Fiyador de aletas }vofrijlg liso 1¢ 5/[5");230_ _
I15|Pasador | Alombre negqroj N°I12 x I50 o L
| 14 Fijodor de timon | varilla corrug. | ¢'/21‘ x50 }
13{Buje____ . ._.__|tuo negro | #3/"x25 |2piezas . ___
l 12 | Telera . |varita_cerrug. | @ S/8x205 | .
11 | Telera varilla corrug. | & 5/8"5 ez20 |} L
l 10| Soporte de timdn varillo_corrug | @ | /2"x 480 _parg 18y |A Fierro corrp_y?u!
DENOMINACION MATERIAL MEDIDA OBSERVACION
N |ESCALA: 1:2-5 DIBUJADO: Kornelis V / Alfredo S.
“@' “E-;}‘ UNID de MEDIDA; mm| FECHA: 8-1-9] | |

ARADO ANDINO _soronre o ron /reven




Pasador _

. alambre negro [ N°i2 x IS0~ . e -
|Fijador fierro liso | @ /8 x 70 ]
Unién varrita corr. | & >/8'x 35 o
Refuerzo ~ lplatina | 3/l6 X 34y IOO o
1 _Corredera superior . |plating __ | /l6x! x 120 ~ -
_Corredera iferior _ |fierro corr. | 98'x 180 _
Argolla fierro corr. ¢"7/8x 230
DE NOMINACION MATERIAL ME DIDA OBSERVACION
ESCALA 1| 25 DIBUJADO : Kornelis V. Alfredo S.
MEDIDAS en mm [FECHA : 6-1-91 correc. 22-4-9]

ARADO AP\IDINO R;GULACIC?N DEL TIMQN S
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* Es l0 medida referencial, en algunas zonas
puede ser mayor © mencr.
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—— e R v
22alPerno con tuerca NC 725 2'
23 | Rejo muetle 3/3" x 3"
DENOMINACION MATERINAL Mz DIDA OBSERVACION
(. @ . [ESCALA: 1125 | DIBUJADO: Korngelis V. /Alfrado S.
. 355 - - _E— UNID.de MEDIDA: mrn. JFECHA: 8-1- 9|
i carte del mieie Esc. | : 5 § L™ty A MISIALA | AQAHO A'\lﬁ“\ln -~ 4a




25

v 5.
_a8s ogujero @ V/a
| rs |
__Guarda p—) L
o I
35
-7 g
_-i‘-
Il w
oo
27 U
; 26
Soporte de rejo
- Telera__
| ) - Soporte de reja
'\\
Guarda :
Y ; ,,/./A —
Talon > - — _—
35
P - l‘;_z
35 o/
27 | Codena alambre negro I N° 12 .. _Jlongitud 150 mm. aprox.

/

i

Pasador fierro liso g!/4"x80

_ ﬁegulador de aletas plating 3/{5‘ x 3/4"x 90 Jpuede usarse plancho de Ye
Refuerzo de soporte |varilla corrug. | @ '/2" x 170

e

NOMBRE | MATERIAL MEDIDA OBSERVACION

— §CAL_A 1:2:5 ___ IDIBUJADO _Kornelis V. /Alfredo _
_@ C JUNID de MEDIDA: mml FECHA: 8-1-9| — >

I
bERRANDINA ARADO ANDI'\JO REFUERZO/REGUI ADOR.

1 1
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o! Piancha a cortar.

SElL

ESCALA: 1 5

5 e I seccion A-A
L 400 _ S . 100_ . 40
i )

Sl —

O

(e}

N

100
29——1—-'
ZIO _.1|_4..Lo_x45°
o , N
X Medida indicadora, no exac
1% 10.El control de la aleta
28 1 es por la apertura de
50 mm.
n
\ ~ ) | W/
a5 _|
3 50 >
e i e
31|Espociador ____|varilla corrug. |@YB"x 80 | 2piezas ]
_30jRefuerzo de aleta __ |varilla_corrug | -QEZS.". x180 ]| 2 piezos. o
29|Buje . |tbo negro_|#3/8"x100 | _

28] Aleta plancha negro /8" x 100 x 400 _
DENOMINACION MATERIAL |MEDIDA OBSERVACION )
>__E]__ |ESCALA: 1:2:5  IDIBUJADO- Kornpelis_V. / Alfredo S. _ __

UNID. de MEDIDA: mm | FECHA: 8-1-9| |

i HFERRANDINA

ARADO ANDINO aiera PARA_ARAR.
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para surcor 'se necesifon dos olefas, uno es la inversg

de 19 ofro, en el plono se ho dibujado uno oleta, con lg

linea punteaqda se indico lo ofro.
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seccion A A en escaia || 5/ . 3_./1'16‘._.v -
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P_!smna [QQUIOO_QL_____ platina /Ls-/q e
Aism plancho megral /g j 20ktos mversos |
NOM! N MATERIAL _ | MEDIDA | OBSERVACION
i—j@ _IESCALA_1: 29 QlB UJADO: Kornelis V-Alfredo S.
| FECHA 8-1-91 . ]
g=rrons JARADO ANDINO e ras poro surcan




Fe g /8" as0

SECCION A-A

e ... 280

{fgﬁi/a“_ﬁg |
3" a0 S§
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\ A5

TETON
ESCALA: 1

_|Refuerzo de p

ala

Vanllo corrug

1 38 | Refuerzo

vorilla _corrug. |

7 |Selector de tuberculos. }voarilla corrug.

a_[e"xlso
3/8":( 1ns (2 pzs)/¢3/€"x IOO(2pzs ) .
¢3a" x 450 (2 pzs. )/¢3/a"x 400 (4pzs)

Pala 7 plancha_negra] 1/8" N
DENOMINACION MATERIAL MEDIDA
_@3___, ;_ C \LA: I:§ | DIBUJADO: Kornej;s Y /Alfredo S.. -
N de MEDIDA mm. | FECHA: 8-1-9
ARADO ANDINO _cosecnavon

ERRANDINA
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| HERRANDINA
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30 |
100
O
(¢}
| |
L HEHES
T
‘ 35 i
- : ‘
4 0|
Agujero ¢'/8 65
L ey oS
; Pasador olambre neqrofN" 12 x 150 |
4 |Clavij fierro Lso  {g¢3k"xi20 |
| 3 |Guia tierro tiso_ _|@3/@"xw0 |
| 2 [Peine regulador ____ lvorila corrug. 1@ /2" x155 |2 piezas . .
|_lAbrazadera piating 3/16"x 1" x 260 _
DENOMINACION {MATERIAL | MEDIDA OBSERVACION

@3 _LESCALA || DIBUJADQ Komﬁhi__l._AlLLedQ_S_....._
D £ [5Np &5 MEDIDA mm_ IFECHA 6-12 ol :

ARADO ANDINO rene_resusoos
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ESCALA: 5
3 | Gancho tiarro_liso g3/8 x 120
2 |Refuerzo da balancin lvarilta corrug.| @ /2'x 480
| |{8alancin varilla corruq.| & 3/3x 720
DENOMINACION MATERIAL MEDIDA 08SERVACION

-O—=1—

ESCALA: 11 2-5

1 DIBUJADD: Kornslis Y-/ Allredo S,

UNID. d3 MIEDIOA: mm, |
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| FECHA: 8-1-9
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