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MANUAL. FOR THE CONSTRUC) IO AND OFERATION OF 6

NATURAL CASS5aAVa DRYING FLaiN]

1. INTHRODUCT IGIN

Cassava 15 oune ov the most tradilional crops oi Lhe tropicald reglions
wuf Latin Americea, and ite produclion 1= primarily  {or humar:
ccnaumption: LCavsava is very pepular among low—income farmer = Sihikt
11 can be cgrown at low cosl and in addition 1s resistanl Lo droughtl,

grows =as5ily on pooy solls, and can be harvested over & loung period of

Lime,

e s comoen  with most  pericshable agracuitural S OUuete, The  large
volumes ot cassava produced during Che harvesting period salurate the
demand 110 Lthe gar kel  For Ffrech roots, resuwliing 1 price  reduction:s
aint¢  ewriouz markeling problems. Lu producere. The  situacion 1=
agor avaeted by the high perizhalility oi the roots which deleriorate
tapidly aflir harvesi. £ os=olution Lo theze prollems cons.sts 10 su,
G i b rwétz to whitaoiinr « Zrodoecl that can be stored durince loog
prricos of Lime wiithonl velerior=bLion problens anc thal can bz usec ir
the proeparalion of balanced atiimzil fecd. Thle merker shiows & urowing
cenand for dry  cassava to br ased en o« subetitute  for sorghus anc

clher vLareals whose levels of local production do not oce.  the

regurremente of Lhe +eed industriesz.

Catsava drying is & simpie pracese  Lhabl ceanr be done o, lae  varmers

themselves, allowing them to use tho land and labur more efdiciently,



ard oftering them the opportunity ta promote the Aformation anc
consolidation ot associalive or cooperative production, processing,
et mar beting groups.  The establishment of an agroindustry biased  an
cassava produclicn will help create an aller nate market through  which
for mEre Con COmmezrelalize imporiant voiunes ot Lheir annual procductaiorn

sut pluses.

T1. CUMSTRUCTIOGN OF THE FLANT

Thiz section details the main agpecice Lo be considered in constructing
the mindouwn infrastructu-e of & D00-—m™ dryuing flowr plant  with &
capacity to produce approvimetely & tonse of dry cassava per weel, as

well as bthe characteristics oy the equioment, implemente, and 1ools

reqguaired.

% a Infrasti-vcouwr e

The infrasl-uclw e for a dJdrying plant inclutes Lhe dry.ny  $lowr,

the chipp.ng aree, and ithe scorelouse. Follow.ng 1s @ descr:ption ot

the steps invoived in the constructilion or theee cleawwnts and Gnnes i

ptesente the corresponding desicns and cocos.

1.3 Dryviag 4lcor

10

The dryving  floor 1s Lhe  area  whore fresi cassava chips are

edpused Lo solar radiation. Tt wuet be constructed as inexpensive a

Ir

Fossible to masizmize the resources avaeilable s ihe Fedlon. A,



]

resistant, smooth surface thal will mot crack is necessary in order

that the rakes cany eacily epread, turn, and gather tht cessa-a chipe.

Ur oanization

-

Courdinction of the construction or the drvaing +loor 1o specitic
for each reglon, depeading on the Lype of organizalion wiidsting  anonig
the farmer s, £ omeson wWilhh espoerlence can genwerally  be found an Uhee
arec and he can direcl the worlk team, 1§ possible including members of
the farmoers’ assuciabiofn. Iry pther area=, 1t 1s poceible Lo Duild toe
dry.ng floor wilh the help of certain state 1nstilultions whose

ihistreclors and  «pprentices come Lo the area =nd cobstrouct Lhe

installatione togethe: with The tarmere.

*
Lutealluun

The place to build  the orying ares  must be carefully selectet.
Anong Lhe charatterislice to be con=idersed it selecting Lhie site  ar e:

equidislanrt location wilkh respuci to  the  sress suppiysng Fe ran

~F

meatersal; auvay, From trees, buildings. or gbher obstecless Lhal. reoucs
nalureal vent:lation  and shadow Lhe Srylng floor during day  bodsrs:
avallabilitly of water rwesources and e.ectricity: amd cood roads

Demer kation and land clear ing

Once Lhe soze of the ares lo be conctructed haz been detined, the

land ie demsrbked taking 1nto account  the mnatur od clupe ot Lhe area



since it is advisable Lhet the drying floor have some inclinction Lo

allow rain water to drain.

It is advisable to use a amotoraorader 4o land clesring, having
cere not Lo goe very doeep sinice Lhis wodld imply additional Filling arnc
would increase costs consitderably.

Levellinog and sy faging

Levelling cousiste basically in asswring that the area  demarbed
have o promoatories o hicgher—altitude cones which wouale  make
coenslruction of the Floor di+ficulty 1his i1 achieved w:th the
moLor grader . Zwriacing seebke Lo maddmize compacttrnes.  of the  lands
thais operation is carried ouwt afler land clearing. Consecutive pasces
or Lhe wmolorygreder achieve tlie oervect, bul 1t can alsc be done
manually. When the soil in the chosen area is very clayey and sliows &
tendency Lo craclh during the summer periads, a layer of scoil muset  be
Syl i ed Gver =] Lhe ares berore sw facing. It i1e awdvizcanle Lo

graming the soil lexture to help precice 1le characterislice.

Foundation

A o foundation must be layed along the perimeter of the demarked
ar g Lo SEr ve as support for the drying fiuoos. Forel, & 22 Lo Z20-oo
wide and ZC to  Ad-om deep ditcl: is  edcavated along the perimeter oo

caonslrucl the +4ocoting by casting concrete or by uwsing concrele bloclhs.



Floor casting

The character ictice of the scil determine the dositication of Lhe
mintuwre to be used. Fouw matericles are used: cement, sand, gravel or

triturate, and water. The mixlure ot these tow clements is krown  as

concrete or plain concrete. Care must be talken thal the cand 1=
clian, this is, Free of veqetallive natuorial o cwily likeawize. tLhe

cravel must be frec of earthy malteriale.

Different proportions are used in the preparation of concvete,

Lut the dosis generally recommended is 1 part cemont, 3 perts  sand,

and I partes gravel aor triturate.

concrele 1 used for fooiinags, colunms, beams, and floot =, The

mazon e experience in otlher conselructions in the area where the dr ying

fiour le guimng to be established is  Lhe kest  Lolp to select  the
adequate proporiiaons. Overall, « 1:Z:3 mixture 1= recommended for

Clayey =ulie and & 15307 mlriwne vur seudy Slls.

Telile 1 ehouws  Lhe amounls  reqguired fur  conslrucling one  cabrdc

meler of concrete willh diffterent dosificalione.



Table 1.

sguare meter of concrete,

according to dosification

Materiale and amounts reguired for the construclion ot one

Miwture or Cement Sand Tritlur ate Walet
Jousification Lilps sacks m= m= Gallons Liters
Vil &2 G20 5 1.7 0. E70 G =1 122
1323 B i &P e B B 4z 13%
1:2:4 Z00 & 0.475 8. 350 JE 135
1:3: 4 2&0 o /5 0. 629 0. 335 RIS 12
ToeZe W 230 4 1.5 Chei D 0, 7 10
1:3se 210 4 175 0. 50 1. Q0o 25 94
The following example explains the uwse of Table e w 18345
dosif:caticn will Le wesed to consirucdl & drying cloot r1lh the

rellowing dimenciones:
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Dosification H 1e3aS
Cement - 230 kg total (or 4.5 S0-hkg sachks)
Sand 2 0.559 m*
Triturate z C.Fu0 m>
wﬁLg: £ 101 litere
[l Puttiply Lhoos amoule of maleriatle Ly the value cblalned in (@)

the resuly 1e Lhe amount of maler lal necesseary tor casting ithe nalural

cassava drying +$leor.

Cenment - 4.5 % 40 = 180 sacke
Satd s 0.353 % 40 = 22.2 mT™

Triturate : Q.G20 m™ »x 40 = 36.8 mT
Water 5 101 lilers i 40 = 4,040 liters

T ez=ure  th.al iLhe concreles prepered alwave heas  thie came

chiar acter .siics, MAasof= JABCe & comnoh reclplet:t Lo Wicasdr © all
materiale necessary for the concrele. For example, a 23 30 ZZ 00 32 cm
{lenygih, weidibh, height) wooden ben can be wsed as reforence, Thiie bosx

ie bLig enwvug’y for « S0-bg saclk of cemenl. Anolbier unit of messuar ement

NS 10 rUr 2]l areass 18 & bin ocan & contalner used

n
&
o
-
e
c
e
i
.
g2
s

te paclh oili. A saclk of cement 1o the equivelenl te two tin cansg
midtore world e egual to:

I cans cement

& cane sand, and

12 cans triturate.



The mason uses his criteria to determine the awmount of water
necesarry in preparing the concrete. Thie can be & critical element

i the construction of drying flouorse in areas where waler 1s scarce.

During the two weeks following the construction of 2 cuoncrete

floor 1t is advisable to sprinkle water over the surface to contribute

Lo Lhe hardening of the $floor.

Expancsion Joints

IL iz advisable to lay ocul the area where iLhe dryving 1loor i
going Lo be built in ZxZ-m sguare areas. A separation should be left
between vach ot these clabe as an expansion joint, reducing the riske
of Tloor crachking. The expancion  Jjoint can be a piece of wood or
briplen placed to sgparate lwo adyzcent slabs. The separ ation mustl Le
fart ow.  When  floor casting is finlehed, Lhe expansion 3oints  are
renoved and the openinos are f1lled with & cement  and sang mortar.

Lampblaclh may be uwsed tu help highliiabhi Lhe separatione betweos clabn,

This prattzoe helps workers  in menaging  Lhe floor guring  the
dr,10g processe since  each slab hee a 4-n® area, or the capacity 1o
Bulc 48 Lo of fresl cassave thips, which is approximaltely Llhe carryinc
cepacity ot Lthe wheelbar rows commonly used in Lhic process. in other

werdes, the losd of & wheelbarrow of cessava chipe will cover & 4-m=

slac.



Irom

T reduce the risk that the concrete surface may cvrack, 1/X-1inch,
20 to IU-cmrlong dron rods are recommended. These pileces aof iron act
as bindinu slenents betweon slabe and can be placed every &0 Lo BQ cm.

Fatihing and peinting

Pl

Thig is the fainal stoep in Lhe comnslrugticon of o dryang 4leor s all
poseible swiace cracks should be mended to avold having arezs where
Fy Ccassava dus LA & ]l ale. Th Fyi t romect boe as smooth
dr tdust s seoumul atl Fhe drying floor i r b £

as pos=ible.

1.2 Chipping area

The chdpping ares of & natuw al cassava drying planl e the place
wher e Lhe chipping nechine s inclelled: 3t muzl have encudl wpace $or
the chippinag operators Lo move around easily and mist accummodaite  Lho

tew malwr 1el 10 e processed. &0 0D x Lomoarves le considered  asuequales

Tor SCD Lo 1000 87 dr pinu—tloor planto.

The clapping ar ea nusl be rooted to protect worlkers from Lhe wsun

aid help avoid delterloracion of egdaipnenl due Lo raeins.

Localion

To a certain extent the locstion of the chigpinu  area  ico

determined by the locstion of the drying floor. I+ cccess to the areas
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surrounding the floor is easy or any side, the ideal location would be
on the lower end to fecilitate washing of the machine, which must Ee
dene each time it ie wsed. If not possible, the chipping area must be
locvated on the floor where the raw material 1c received. 1t mu=st be
built in the center of the <=ide chosen tou avoid cassava chipgs  thrown

by the maching to fall outside the drying floor.

Foundal s un

Since it is Lhe place wiere the chipping machine ic installed.
the chipping area of a natural cassava dryving plant will bo cubject Lo
vibrations and supportis aoreater raw material weight per unit  ares.
Thus, & resictant floo , wilh cast fooltings or concrete blocks on &

GO—cm wide excavation is corsidered adeguate.

Levellilng

Tt e advisabile that the +loo wr o the dhipging  orea have

differcoce in elevation toc allow Zrainig of walter used Lo waesh  the

machiihe. This sloge must e oppousite Lo Lhe direction cf the =lope o:

Lthe drying floor so that waler does not run off te the drying srea.

ron

For resisiance tu vibrations, the flcoer of the chipging a ea must

Iy

be reintorced with 1/Z2-inch iron rode fastensd to form & orid. i

15-cm thick fleor with iron rods placed © and 10 cm apari ic adeguato.



Eacth rod must have a minimum of S5 cm  of concrete coating to prevent

oridation and damage to its resistance.

Cacling

miz;lure.

:.
i

Flouor casting must be 12 to Z20-cm deeg, using &« 1

2

C

C
-

The chipping area must have a roof made of cinc or EBElternit sheete
or with materiale typical of the region (palm tree leaQESE. Wooder,
puste are used 1in the fouw endz of the chipping area, on which =2
wooden Fim o is bullt to suppori  ilhe Eternil or palm Lres leaves. Tiie

roct must have sufficient slope to allow rain waber to drain williowt

atfecting ithe drying area.

1.2 Stourehouse

The slorvhouse 15 one wr the nmo=l i1mportesnt Jacilities o &
haldl al cassavda or yivg  plarnc. It i wsed to slore  thie dry  Cessave
chips anu thoe equipnent and tols used in the process.  The storehouse
plays an additional role for the croup of farmers since il becomes the
mewline place  for workshops, training courses, and olher sociel

activitiese,

The w1z of Lhe =ztorehouse 18 delermained b, the production

capacity of the dryinc planl and Lhe periodicity of dry cassava
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stiipments. Approsimately one cubic meter (1 ™) of storehouse permite
the storage of S00 kg of dry cassava:; that is, a 140-0n~ slorehouse (14

4 4 2.0 m) can bouse approsimalely 60 lons of dry cassava, of the

Y
H 'S

production of & S00-m% drying floor during an B-weehk period. I+

divpatches of dry cassava arg dong every I weeks, the storehousg will

not heve problems of congestion or defficient ventilation.

The storshouss 1s built near the chipping area  and the drying
floor, trying toe avelcdc waneven folies. The storehouse should be
oriented wilh jts longest side perpendicular to the north-south patl:

ot the sun Lo minimize exposure of the storehouse Lo direct sun rays,
Drainage must be adeogaate  swrrouwnding the storehouse Lo precent
laanidity 1nside the storehouse.  LikewWwlice 1t musl be locsted L sacl, a

way that 1% faeilitates storing and shipmenl of dry cassave.

Eancavalion ant vouundatian

& JG-cm o desg and Z0-owm wide excavation  is recommended: fhis  is
ti1lled witin & 1:2:3 concrete msixtuwe, reintorced with /78" ivon  rods
piaced 10 cmn apart and having a S—cm coxting below and above. Iron
efraps {1 14"} are placed every 20 cm, and are fastened with 1&8-gage
SOTE wWir. I+ the building is going te have columns, which is
advisable when une uf  the walle of the storelouss is very long, the

excavation st the leocation of the columne should be devper.



Columns

Columns are the most important element in the construction of &
storehouse since they receive and transmit the building’'s weight to
the floor. It is advisable to build a column every 3 to 4 linear m of
wall. Once the columns are located, a 1.0-m deep, 60 » 60-cm hole is
excavalied at the base. The +i1rst 20 cm are +filled with a 1:2:2
concrete mixture, placing over this a I/8"-iron rod grid with the vrods
20 cm apart from each other. This grid serves as a bonding point for
the iron rods forming the structure of the column. A 25—cm sqguare
lattice is tormed, and a 3/8"-rod is placed at each end +fastening
these with 1/4" iron straps, pla:ea every 25 cm. An 18-gage soft wire
is used to +a§tEn the rods to the <frames. The excavation is then
filled with concrete up to S0 cm, to form the footing on which the
column will rest. At this point, a wooden form is used to cast the
column with a 1:2:3 concrete mixture. This operation is _cdnducted

after building the walls.

Walls
’

Walls are built using cement blocks or bricks. Each sgquare meter
of wall requires about 25 units of 38 » 19 % 9 cm cement blocks, or 50
units of bricks. The bricks or blocks are bound with a 1:3 mixtwe (1
part cement and 3 parts sand). If one of the storehouse walls is very
long, requiring a central column, it is advisable when placing the
174" iron frames every I rows of blocks or bricks, to cut l-meter long

pieces of iron in such a way that 30 to 40 cm of the rods stick out on



each side ot the column. These piecec of iron fasten the wall to the
column. To reduce heat transfer by sun radiation it is advisable +to
painl the walls with a light color to retlect part cof the radiation.
The incide surface of the walls musl be smoolh to prevenli accumulation
ol leftevers, facililate cleaning, and avouid interstices which enhance

tnseclt survival.

Lot tastensny biam

This beam tastens the columns  together. It 1z casted 1in
reirforced cuncrete, immediately after +the footing. 6 Z/8"-i1ron vod
is used with frames or straps of 174" rods, placed 55 ocm apart. £

weoden form 1e used to cast the beam with a Z:2: 7 concrete mislure.

LUpper 4actening beasr

Thie beam &also +tastens ccoclumns together and serves = suppor t for

thie wooden struclure onn wl.icho Lhe raod e bailt. It 1= coot:uctiec

tmmediately above the apoer edygs o3 ithe storehouse door ,  usang
concrelte rewnforced wath 378" rods and 174 etrape pleaced every 20 .

Bernerally, various rows of concrete blocke or bricks are placed on top

os the upper 'Féi:terlirlg bean.

Reof

The roet is Lhe tinal slep in the construction of thce elorehiouse.

-

Wooder: beamz are used to assemsble a supporting template on which



Etermit or zinc sheets are placed. The roof can also be built using
materiales typical of the region. A peak roof with an adequate drop is
advisable to drain rain water. The roof must heve wavez to protect
the walle from direct moisture and  in addition, to provide shadow 1o

the walle, thus reducing higher temperatures due to solsr radiation.

Nuors &b i owindows

Dogre and windows i a =storehouse play an important wenlilation

furction. Windows can be subostiluted by rows of orast blocke whici,
v

can reduce vosle, especially 1n regions where wood is expensive. I
humid regione  this uncontrolled ventilation can contribute to

nui=tening the slored product. & storehouse musl be ventilated only

whei) necessary.

Flour

The 4lour inside the sterehouce chould be as swocth as possat
therefore, o ol very  thick elab should be caslec. Hooden stowages
ar e placed over Lhe =lab to support Lhe dry ciesava saghks. These
stowages separate the stored product from the floor preventing that
the Increase ir bhumidity due te  the capillary nature of Lhe corcreLe
affect the lowsr part of the piles. They als=u allow that air

circulation remove accumul aled humidity.
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Files

The plles of dry cassave sacks should be assembled on the
ctowages. Jute or henp sacke hold better and form more stable piles.
It 18 necessary to leave control  and/or  Lrancsversal alleys 4o

circulalion of personnel and eguipment and which ftavor

Ti

the cairculalios.

e e stowages nusb bo o estved perdlbdically Lo clew, bt 4flow
ar  prevent contaminaltion of iLhe proogct.

Conirul of rodents

Rodents are enemies of stored products. They can produce damage
by direct consumption, contamination of +tLhe product with  Lhewr
excrements, or by acting as vectors of &n unlimited number  of
dizeasesn.
The sice of & rodent population depends o three main ftactors:
a.oilable fFesd, watwr, eid space {for Lhen o busld  thesr  nezlz.
Froents prede:r living wher e  waler i availlable; ilherefore 1 is
afvieable to cobral leaie and povle clase 1o Lhe slor shiouse. It iz
agvasable 1o comstruct & to Z-m wide =sidewalbks arcund the storehouse:
these should he free of cbelbacled.
1.4 Fencing the drying area

Coce the consiruction of facilaities has been

starting uvup the natural casecave drying plant,

fini1shed

the drying ar

afid

Letor @

ez must be



isolated with & wire fence. This fence will prevent the access of
animals that can cause problems by reducing yields and contaminating

the end product.

Ein Equipment

Thie mar ifus necessary gqulpmenl f.or the operation of o natwers

cansavea dr yiog plant i

2.1 Welaghing scale

This scale is used to weigh fresh and dry cassava. It must hawve

a S0 kg caeparity.

2 Chippirng maching

The commonly used chipping machine model js called the Thailand
Lyfpe.  Thie machine is busll with malteritarse eawnily fuwg 1n the marbkel
and is basically compozed of & general supperting struclure, & +feeding
Liv,, and a chipging disi. Under normal  operabing conditions it can
chip 2-% tons of fresh cassava per hour. O construction guide o+  the
machiine wilih instructionrs, list of pat te, and desighne 1 availasble 11
the Utilication ESection. Cassava Froarean, Cenlroe  Internacaional e
AFgricultura Iropicel, Aparlado Adreo 6713, Cali, Colomuia.

L

<.2 MNMetor (gasoline o slectricy



This iz probably the most important piece of equipment of e
natural cassava drying plant. A system of pulleys and belts sets  the
chiipping wachine 1n  operation. Ile 1installation, opereatiorn, anc
mainterance reguire epecial and intensive treining of the farmers.
Mechanical probLlems 1n the motor can intertere with plant activities

resulting 1in economic losses to Lhe farmers.

thhder 1dec]l cperaling condiliong., & natuw al Cassava dt cine B e
. 3 - H

shoula have Llwe motors: a gacoline and an electric motor,

Arme:n I presents the most important aspects for the mainlfenance

s

of a gasoline molor.
F Implements and tools

Trho necessary 1mplemenls and tocle for the cperation of a natur el

cazsava drying plant are:
2.1 Wheelbarrows

Thess are used to tramsport the cassava chaps and +or  gathering
the dr y product. Generally they heve a 50 Ly capacity. The number of
wheelbarrows required depenaﬁ orn the size cf the instzllaticns.
Generally, a natural caszava drying plant having a S00-m* concrete

floor needs four wheelbarrowus.



~

Z.2 Rakes and collectoars

These are wooden iaplements: the rake 1= used Lo spread and  tur
over the chips periodically to guarantee uniform and faster drying.
Dry chips are gathered with: & wide showel having & 1.29-m long handle
and a rectangular Flat parlt finishing in edge (1.2 m long and ©.40
weived Filigure ). Mrtallic chiovele sre 2lso weed Lo pack LUie o

camsave thips.



FIGURE 1. IWooden rake () to spread and tuwrr cover Lhe cassava chips

and wooden shovel (B) 1o collect the dry chips.



3.2 Flastic tent

The tent is wsed to protect the product during the rainy period.
The tent ig scarcely used during the dry period but becomes very
important during the vainy period because rains generally last only o
few hours and cassava can continue bo be dried atterwardse. A natural
Catzada U ying plant  baving good Lernls  co o operale partislly durlog

i s, ALET-m® Lenl e advioabilie for @ Do0-m® concr ety floor planb.

2.4 Sachks

The best sacke to pack the cassava chips are made of hemp  or
Jute. A cassava drying plant must have an adeguate number of sacke to
aveld buwlk storing of dry cassave. Sacks are also necessary to buy

Lthe +resh racte.

0]

e Ot hesr

foaeng Lhe  additiornal glesents necessary 100 & natureal  cassasa

grying plant are:

Bet of tools

s

One 172" « 274" gpen—end wrench
One L/2" 3 Z/47 groove wrench
Cne B egnpansion wrench

Urne zet of Allen wrenches



b Half-round file 4o sharpening the disk
c) Tool for +ixing holes in the chipping dishk
¢ Tanl: and funnel for gesoline and it for Lhe molor
fnner 1, Table A4 summar iees  lhe cosis to eslablish & L00-m=

crying floowr plant.

T11. PLAMT OFEFRATYON

1. Urganizational aspecis

The efficienl operationr  oi natur 51 cxssave drying  plant

o

requires orgenization on the part of the faramwr or group of faromers
owning the plant. It ie tundzazmental to have a manager , who musl  work
permanently oo ing bhe processing pericd. e is bl perearn
responsible oF plant operastions and musl Le dynamic and respected by
the rest of the Ffarmers. He is in charqge of Drgani:iﬁg the  work
Leams, SLEplyinbe Lhe  vaw moleriale on Liwe, and conlroliinge Lhe
guality ot  Lhe end  procuctl. The olher fundamenitel persen 1 Lhe
oryanication of & natuwral cassava  drying pleat is the itreasurer,  who

is in charce of malkiong paymenls and collecting duss.

One oT Lhie must  dmporlant  Functions oy the plant  menage: i

related wilh Lhe supply of raw sateriale. & drying planltl normally

f
-
1
3
(a}

pper ates during the diy scason uf the ve itz +acilitivs mast e
veed intenzively daring thalt  per iod. For exampie, a drying plant

Jocated in a region Ltheat allows +or X0 weshke annually  of  nalural
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cassava drying, must process a minimum of 60 lots per year. With
lower processing levels, annual operation costs will be higher and
profits lower. In addition to having the plant process an adeguate
number of lots per year, it is very important that plant facilities be
used each time at maximum capacity in terms of optimum load ot Fresh
chips per sqgquare meter of drying +Floor. Achieving these two

cbiectives guarantees the overall efficiency of a drying plant.

Once the facilities have been constructed, small scale trials
must be carried out in order to try out the equipment, familiarize
farmers with the technology, and define an operational scheme for the

plant, which adjusts itself to the conditions of the area.

2. Operation

Frocessing of & 1lot of fresh cassava includes the following

steps:

Weighing the fresh cassava

Cassava is transported to the drying plant to be weighed; various
sacks are placed on the scale at the same time to hasten this

operation.

The plant manager is responsible for receiving only the amount of
fresh cassava that the plant can process. For example, in a drying

plant with a 500-m*® patio it is not advisable to spread more than 6



torne per shifl (12 kLg/m®) since drying would slow down and the gquality
ot the end product would be zeriously reduced. Also, if more cassava
ie received tharm can be spread ovl on the drying floor, the unusec
rocts will gnler a deterioralion process which 1s irreversible  and
whiach can  convey seriuus sgconcric  losses Lo the enterprise. The
m=nager must contrel the supply of reaw materials toe guarantee thabt the
dryving planl will have Lhe sappl, uf cessavs ogede; at the rignl Liee
(oo Anne:x 2, dable A0, 40 praiticsl wlandard 120 Lo rover Lo Cuosee

cazssava that has been lhar vested for wore Lhao Ltwo daye.

Cassava chippilrng

The chipping maching can be exsily handled by the farmers, bal it
iz essenlial Lo pertorm certein checl-ouls and adjustiments prior to

Chilipping to guaranier Lthe correcl cperastion ot the sachine.

Thie wmoctl delicate pari of the machine is the casolineg or electric

TSR O T orowy, our Fermowrs au=l seile 1 one ur Leweoral porsone 1o Le

in charge exclusively ovr  oger at.ng the nobor . I+ i

{fi

neceseary ti.at
Lhese operalores recelve Specli-ic lrsining on maislenance ad repais o

motara.

The ol and fuel level . Lhe spark  plug, and motor ascceloraltic
mus=l be cheukeﬁ befure iniliatinig Lhe ohilpploy operation. Currect
alignment between julleys (drivino snd recesving: and adeguale tencion
uf the belte suindng the pulleye mus=sl be checliod. Thie 15 eimplificd

Ly desigring the supporting base o+ the motor in cuch & way that it



tacilitates lateral and longitudinal displacement of the motor. The
machine must be operated empty to check—-out the tranemission mechaniem
and the eguilibriuwa of the chipping disk. Adiustment on the ehatt o
the setecrews that fasten the chipping digsk and the receiving puliey
muel be revised. fhnchorage of the driving pulley Lo the shatl of the
motor must alsoy be revised. The cutting sur faces of the chipping dish

muzi L wer o Wl shiar ponedd.

Once this revizion process hes  been carried owbt, the chidpping
activities can be etarted. Depending on the geometry of the resulting
chips, adjusimenis can bke made to the diek holes in order to increace
or reduce  the thoicknese of  1he chipe. Under normal  conditioneg e
Theailand-Lype chipping maching wilh an E-HF gasoline motor can process

from 2 to T Ltons of fresh cassava pur hiour.

Spr eadiny wil of chipe

The: '

wondrels rlucr 1= convertew waels o wunidoenm layver of cas

\
I
18
o

chips, whicl, are distribbuted over Lhe drying area us=sing a wheelbarr o,

ane Lhen a woouden race Lo spread then oal weaformly.

Some 1 ta 12 kg of sresh cassaeva chips can be dried per sguare
meie- of drying floor; under normal climatic conditions this batch can
e dried 1 & days. Larger batches deley diying and cmalley loads

3

reduce the dryving efficiency of the plant.



Turning
In order to accelerate  a&nd acheve the unidorm deyveng of Lhe
cassava chips, these must be turned over several times during the day

(&4 1o 8 times)., This operalicn is done with & wocden rabe.

Collecliun

When the cassava chips reacth  an adequate level of bumidity  they
are gathered and packed. The chips are dry enoual when they  crumble
easily whern pressed belween: the finger €. A wide wooden rabke is  dwed
to gather the chips which are then packhed in hemp of polyethylene
sacks Of approdimately 40 to 50 hky per saclh. The adminislirator muslh

keep control of the processeing of each lul, recording the amount of

fresh cassavea chippod  and the  amount of dry  Cavsava collected (e

}

9

fintes 2, Table AR&Y.

Stur ace anig mat net iy

by y cassava 12 stoured 140 the sturenousce and shidpment Lo cliente
ie rganized zo there i no congeclion in the storehouse. A nabural
cassava orying plant wilth xz SO0—-5n® floocr cwun produce approsimately o

tons cf dry cassava every 1S dave. I+ ghipmente &re done every 12

days, a 14U—n? storehouse i1 adegdatle.

Ery cassava 1s puw chased by companies thal wmanuwfaclure balanced

animal feed. The producl musl be delivered at their processing plants



and transportation of the dry cassava 1s on ihe account of Lhe
farmers. The dry cassava chips must meet certain guality standard:
{low. conlente of humididiy, Fiber, and ashg and  bhigh conlent of
starcl) sy ovne of the most important 1% the humidity caontent, which
shouald not be greater than 147, Aleu, if camsava 15 procezcec afte
mur e Lhan two dayse of being harvested, fungil sttacke cam occwr and  1n
Sooatrr b CerwE et led s o e preseni el o by RN L b Gt L

SRS &3 BT

The manager must keep control  of  the anount of dry caszava
diegpetched in each shipment (ses Annen 2, Table /7).
Z. Yield (conversion factor)

The conversion Tactor of  fresh cessava anto dry cassava 1= &

fundamentel par ameler 1n determining Lthe economic profitabiriity o &

natur &l cassava drying plant.

The gualily of the processed caSwavea (Wry  mxller cuntant.

CL

ereralinices Lo a  lerge estent the +tinal yield of  the pruces.. Tl

pect 19 disdicull to conbvel Ly the tarmere «ithough controls can be

i
i
T

tablished upwt: receival  of the raw materiel aht the plant; Llhe

s
n

&

purchaszing price for luwn—qguality varieties can be reduced. [
conversion factor between 2.4 and Z.6 tone of fresh cassave to produce

one ten of dry cassava is consider ed satisfactory.

Farmer "s training &lso has 1ncidence on  the conversion factor



achieved in the drying plant. Farmers with experience in drying wili
not a&llow overdrying of the product below 1he accepted levels.
Likewise, cassava stored with &n excese of humidity can suffer
deterioraltion to ithe poinl of having to discard 1t, thue increasinc

the conversiaon factoar and reducing uwlilities.

IV, DBETEEMINIMNG THE DIMEMSICONE OF THE PLGNT

To determine Lthe appropriale dimensions of a cascava drying plant
using concrete floors involves considerabtions on production of cassavd
reots, climalic conditions of the cone, and projections of dry cassave
production.

(1) Lassavea production in the area

Frocuction os coseave I Lhe ares of intluenece ol the project L=

inoicagtive of the swplusses which will be markeled, parlk of which

well Le Lhe raw mate ial +or Lhie deying plant.

.

11y Climalac condilicns of Lthe zune of influence ov the prosect

Malural di ying of cassave is carried out during the summer sessor
when rainse are scarce or inesisiant. The number ot summer wonlhs in
the region must be estimated to determine the nunber of wecke per year

when natural drying can be enxpecied.

(1ii}) amounl of dry cazsava te be produced



The amount of dry cassava to be produced depends on the length of
the dry scaszon and the demand $or the product. I+ only a few months
arg available and large amounts of dry cascava are reguirec, the
drying plant facilities must have & good processing capacity. I+ the
dry period 15 long the drying plant musl operate below capacity Lo

produce the same amount of dry cassava.

Groerample can beller 11lusl: sl poinle @, L, ans . Eeomple. -
ratural cassava drying plant is to be estlablished in‘an area with 4ive
summer monthe. Inn  the area, drying of &« 1Z-kg/m*® load of cessave
chipe generally takes 2 daye. The cepaciiy of & natural cassave

drying plant with S00 @® of concrete floor is to be determined:

The process 13 assumeld to cperate thiree times per week during 1é&

weeke (A0% of the Lime availasbled .

16 weeks » T lobe 0 200 m= 3 12 kg = Z2BE L frecsh cazsava

Aesuming @ 40% yueeld, Lhe plant wowls be in capalily tcec prodacco
115 tons of dry cassava per year. Similerly, & drying plant with 100¢
m® of concrete tloocr would be i capacity to produace 2320 tons ot dr oy

Cassava per year .

The 41mal decision on Lhe i1ze of the facilities will depend  on
"

the resources available and the orcgarizalional and administracive
g

capacity ouf the ftarmer or greoup of ftarmers owning the plant. It s
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advisable to operate medium-sized plants during the first year and,
based on results, determine to expand the processing capacity durinc

the second year .

Table 22 presente different combinalions of drving areas, deyving periob,
P ) - » 7 L | .

E)
-

and production ceaepacity for S00-, 1000—, and Z2000-m¥ drying plante (12

H

o /™ loads and 400 yreld o e asstonoo; s re. 2.0 Lo wi ctel

Cansave Lo obibeln 1.0 tons of diry Cacsasal.



Taeble 2. EHRelation between plant size, period of plant operation, and

production capacity.

Drying floor area No. of weeks Annual production (tond
{m=) avallable/year fresh dry
Cassava Lassave
152 216 E7
e i& 238 115
i 60 144
12 32 174
1000 1& 576 PAY
20 20 2g8¢
i Eb64 45
ST ie 1152 46¢

26 144G T




ANNEX 1

DRAWINGS ARND INFRASTRUCTURE COSTS OF A NATURAL CABEAVA DRYING PLANT



Drawing 1. Concrete floor.

NOTE

NOTE :

The floor must have a minimum slope of 14, or theaet of bthe
natural slope of the land.

172" » C.50-m long piwces ot 1ron, placed through the exspansion
Jointe.

CHIFFIHGD SRES 25 w2

1% mindmum

{Ses details in Fage No. )

2 i 2-m slabs separated by edpansion jeinte.

The expansion Jjoints can be made with pieces of wood, removing
them when casting is finished; the openings then are filled with

& cemont morlar .

G.08-m THICE CONMCRETE FLOOR
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Table A1l.

Construction cost of 500 m# of concrete floor.

Colombian pesos, 1984*

Item Unit Unit Cost No. of Total

% units cost
Cement Bag S0 kg 400 200 80,000, 00
Sand Trip 3,500 7 24,300.00
Chinastone Trip o, 500 9. 49 ,500. 00
Iron (3/8") Rod &6 m 250 28 7 ,000.00
Wood Board 450 7 3,150. 00
Water 6 ,000.00
Well 7,000. 00
DOther= 2,000.00

Masonry cos
Total cost

Cost, #/m=

t m=

of f[omr

S7,9500.00
236,650.00

175,30

* = US#1.o00
2 = The oth

(6 m),

= 100 Colombian pesos.

er items include:

nylon (1 roll).

hacksaws

tin cans (B), wire



Table AZ2. Construction cost of chipping area (25 m=2)

Colombian pesos, 1984*

Item Unit Unit No. of Total
Cost tnits cost
¥ 2
Cement S0-kg bag
Sand Trip
Chinastone Trip
Iron (1/2") b6-m rod

Ruralit No. 8 Sheet

Wood Lath (2"x4"x35m)
Wood Lath (4"%4"x30m)
Other=

Labor cost m=

Total cost

Cost, &/m=® chipping aresa

T = US#fl.oo = 100 Colaombian pesos.

2 = Corresponds to nails, bolts, hooks, wire.



Teble AZ.

Construction cost o+

Colombian pescus, 1984?*

a storehouse (168 m=)

Item Unit Unit Noc. of Tutal

cost units cost
% ¥

Cement Bag 59 hkag

Blocks Elock

Rubblestone Trip

Sand Trip

Chinastone Trip

Iron (Z/8") Rod & m

Iron (L/74") Red & m

Iron {(1/2") Rod &6 m

Eternit Nc. 8 Sheet

Sawliorse Sawhouree

Wood Boaird

Wood Lath (Z2"x4":10m)

Wocd and iran

Window Wirdow (1:1lm)

Woouden douwr Door

Dratt blocke Meter (10 wnits)

Other=

Labor Cost m=

Total cos=t

Cest, F¥/m™ of storehouse

T = US¥l.oo = 100 Colombian pesos

# = Reters to malle, wire, lashing, anhd water.



ARNEX 2
TAELES ON CONTROL OF FREEH CASS5AVA SUFFLY, FROCESSING, AND

SHI1FMENT OF DRY ChB5AVA



Teble 4A.  Summary of establishmenl costs of a natural cassava drying

plant with 500 m* of drying floor.

Colombian Fesos, 19841

Detail Urir t Far Li1ixl Toulal
cost cust czost
¥ 3 £
- Facilities

Comcrete +loor (520 ps)
Chipping area (16 m*}
Starehuuse (1L&8 m™)
Wire fence (120 m)

Eguwipment
Chipping machine

iwith spare disk)
Gagoline motor 8 HF

plus coupling
1 weighing scale (300 kg

Toole

T metallic wheelbarrows
& metallic shovels

o wooden rakes

D coliectors

4020 hemp pachkayes

i plastic tent (200 o=

SUETOTAL
Cour:tingenties (O%)
Worlzing capital

Us#l.oc = 100 Colombilan plsus



Table AS. Conirol ot raw material supply.

Pate Suppliers Fresh cavsava Obgervations

{kg)



Table AL, Overall control of the drying process

Lot No. Chipping date Fresh cassava Dry cassava Collecting Observaticne

kg sacks kq sacks date



Table A7. Control of dry cassava shipments

Lot No. Shipping date Dry cassava Observations

kg sacks



AMNEX X

GUIDE FOR MAINTENAKRCE OF £ GASGLINE MOTOR



lo +il11 the fuel deposit

Model , type, and code numbers are enufr aved here

0il +illing cap

0il draining cap



AIR FILTER

Carry out the maintenance operations of the air filter periodically.
Clean and impregnate the element with oil every 25 hours (or once a
week) under normal conditions; clean it more +freguently i1if the

enviroment is dusty.
FILTER WITH OIL FOAM

i. Remove wing nut and cover

2. FPull the oil foam up holding it by the base

Sa Press the oil foam downward as shown in the figure and remove the
inner body of the filter

4. Assemble as indicated in the figure. Tighten the wing nut.

1. WASH WITH KEROSENE OR LIGUID DETERGENT AND WATER
ol DRY THE OIL FOAM BY WRAFFING IT WITH A CLOTH AND FRESSING
E. IMFREGNATE WITH SAME TYFPE OF OIL USED FOR ENGINE

4. FREES TO ELIMINATE EXCESS OIL
FILTER WITH DRY ELEMENT
To clean, lightly hit the element (upper or lower part) against a flat

surface or wash with foamless detergent and rinse with water from the

inside until clean. Dry with air before using again. DO NOT OIL.



FILTER WITH DOUBLE ELEMENT

Clean and impregnate foam prefilter with o0il every 3 months or every

25 working hows whichever occurs first.

1. Remove the upper screw and cover
2 Remove foam prefilter by pulling upward
Z. A - Wash the oil foam with water and liquid detergent

B — Wrap the élement with a cloth and press to dry
C - Add 0’03 liters of the same type oil used for the engine.
Press so oil is distributed uniformly.
4. Pfut the element in the paper cartridge. FPut the cover on again

and screw tightly.

Remove the paper cartridge once a year or every 100 working hours,
whichever occurs first. Clean by hitting lightly on a flat surface.
If very dirty, change it or clean with water and liguid detergent.
Rinse until water comes out clean. The cartridge must be completely

dry before reusing.
NOTE: Clean more frequently if working environment is very dusty.

FILL THE CARTER WITH OIL - Use high—quality detergent oil, classified

as "For SC, SD, SE, or MS Service". Do not use any type of additive.

Summer -~ (Temperatures above S°LC). Use SAE 30 oil

Winter -~ (Temperatures below 5°C)., Use SAE SW-20 or SW-30. If not



available, use SAE 10W aor 10W-30.
NOTE: 1f temperature below-18<C, must use SBAE 10 or 10W-30,

diluted in 104 Kerosene.

INSTRUCTIONS: Place engine levelled. FILL THE CARTER UNTIL IT

OVERFLOWS or until reaching the oil rod FULL mark.
FILL THE GASOLINE DEFOSIT

Use "regular" clean and fresh gasoline, without Ilead. Fill the

deposit completely:
DO NOT MIX GASOLINE WITH OIL

FPERIODICALLY CHECK THE DIL LEVEL (every 5 working hours). MAKE SURE

OIL LEVEL IS MAINTAINED.

CHANGE THE OIL after the first 5 hours of operation. Then, change it
every 2% hours. Remove the draining cap and empty the oil while the
engine is still  warm. Remove the +filling cap or o0il level reod and

refill with appropriate oil. Flace the cap or rod again.

GEAR OIL CHANGE (GEAR DOFTIOMAL) by removing the oil level cap. Remove
the oil draining cap located in the lower part of the gear coever and
empty out the oil every 100 hours. To refill, remove the oil level
control cap and the oil filling cap and add oil (same type as used for

the carter) through the filling hole until overflowing through the oil



level control hole. Fut both caps on again. The il filling cap has
& venting hole and must be placed on the upper side of the gear cover.
If gear cover does not have an ocil filling cap, the gear is lubricated

with the same oil used in the engine carter.

CLEANING THE COOLING 8YSTEM

Dirt of chaff can enter the +tan casing with the cooling air and block
the cooling Fins. Working under these conditions can cause
overheating and damage the engine. Remove the fan casing and clean

the cooling fins as shown in the picture.

CLEANING THE COMBUSTION CHAMBER

During engine operation, carbon deposits accumulate in the combustion
chamber which have been formed in the cylinder head, pieton head, and
around the valves. Excessive carbon deposits will reduce power ocutput

and will shorten the valves’' operation life.

Take the cylinder head apart and clean carbon deposits every 150

working hours.

SPARK FLUG CLEANING

Clean the spark plug and calibrate to 1.75 mm every 100 working hours.

The spark plugs must be cleaned by scrapping or brushing with a wire

brush and washing them with commercial solvent or gasoline.



ATTENTION: SFARK FLUG CLEANING BY SANDBLASTING MAY DAMAGE EMGINE.

Abbracive particles may remain adhered inside Lhe  scperk piuy after

cleazning when sandblacled.

These sandy particles can come 1nto the engine due Lo insufficient

clearzne of Lhe spacl- pluts and mes SwEn tause "unnnpecled wearano"

wiieer v lhere 15 no v oenie ws wlsdase or nealigence by the user .

FRI70:

r

200 mg of sand remain frum csandblasting the spark plugs, forming a
circle as large as & dime. This amount can remain inside the spari

piug atler sandbklasling.

"FECOMMENDZD QILY INFORMATION

Adeouat o Junr icsnite e vesiollal for the enoine o lite. Froblemw.
linat arise in opuerating & Ffouw-slyobe, one-cylinder englne var y
gependiing o Wse,  ur hany conulitions,  and wtalizelicos  freguency.
Ne ver theless, the adverse sffect of thouse probleme can be reduced
chiosing an adequate luby icant.

WHAT SHOULD & GDOOD LUBRICANT DO7

A good lubricanl must proloct Lhe engine 10 thr g ways:



. Lubricating

It must 1lubricate precision &and s=mull tolerance parte, reducinc

friction and wesaring.

Z. Cooling

st be a couling agent Lo sawntacn Lhe pislonry, cuhiactiing rod, «aln

—
=

bearings temperalure, uwnder sate ogperebting conditions. Thie is very
important for the BEriggs % Slratton engines cinte Lhere is no  water -

coaling system for moving parte.

Zu e seal

It must sct &= the sealing agenl between the cylinder walle and pistorn
rings in order to aesswur & adezquale coopr esclion and prevent exhaust  gas
cominy into Lhe carter.

HIGA QuUsl ITY HEEDRES

To dully protect an &ir-cocled engine 1t i1e important to select &
hicgh—gt ade lube il wiith delergenlz cnd antli—cuidantis. Each gallon of
burnt fuel produces almost a gallon of water. When a1t engine is
wor king "ai nominal temperature’, most aof th.s waler goes oul  along
with the erhausl gases wikhout causing damsge. However when  the

engine i« cold, part of this weter condence o the cold side of the

cylinder and goes 1nlce the carter; 1t mives partiially wilhh burnt  fued



particles and with oil recidues, cavsing a fuel oxidation that forms
aci1ds and mud. Alibouwgh thie happens partrculariy during winter it

cen become a constant probles when the erngine ig used snlermitently.

O the cther hand, high tenperalures onidire the o1l 1o bthe same way
that the yrease remaining in a €mall warm caontainer would causa  smoke
& Tl . Tlile Lypee cocdaticn recwnllis o the  swrpaliwn of a0 Fila

whoch 1« the main Cause o istons ring.. and inbtalke veld ves cokang .
! t ! of pist ing a Lal 1 LIcck ;)

At the samc time, mud ts vormed hindering normal lubricalion.

L CLASSIFICATION

oa
™

The Pwerican Fetroul Instituite (AFIY clascifies lube o1l fullowing  the
service they are inlended. The a&deguate grade for Eiaiggs & Strattan
1« AFl1 = M5 4or heavy duly engine=. Sowe uvils are ygraded  "PMM-ME-DE",

whiicn mzans Lhoey are adeguale fo 1ight wervice (MM, as well as  fuor

heavy duby fur gasolince enuine and gener al dies=1l (DG engine use.

Mew wngone e vace  GRalATIONW "8C8, "Sivv, v "EBEY are  gim.ler lto  the
cwrranl Al l "ME" gradaticva. Neverlneless, there will be o priod oF
tisme durinmg which lobhe oils  will Le ident:fied wiilh both  oradatione,

i

G.ud and new. Conseguently we s ccommend the use of any tyvps of & gocoo

~—

guality detergent oil graded MZ, 52, €D our 5E.

Pur ing winter (below =02
Use SaE BW/ 20 ar else <W/ZD

I+ not availaeble, wse SAE 10W o elee SAE 10/ 30



In summeyr (above S°2C0)
Usa SPE E0
1+ ript available, use SAE 10w/20 or elese S5AE 10W/40

I wddition lube oil =hould M5, SC, S, or SE service graded.

Ga_uline intormabion

e,
L1t

tlitferent bands oFf fuwis. Ever ybod,  tnows Lhel thive e

[
-
L]

regdlar, extra, non-lead, low lead content gesolines ond  that  the
octane inde: makes the difterence. B & S whigines are designed to wor b

at full salisfaction with an 89 or higher octanse inde;: fuel.

Cereidering that "regular' gasoline of non-lesd orF with low  lead

content in  the USA has at least 90 octane, thie is the gasocline

recommended for Brigas & Stration.

Utilization of Tuels withoul lead or wiih low lead contents will

resduce cumbwe Lior sediwments, cenerally incressing Lhe engine "o life.

Lonstguently , 1t Le beller tou gasoline withoul lead or with low  lecd

custents as much as pussible.

Di“+ferences according to seacons

-

Howcver, there are peuple whio doe ot reaelize that the "componoernts”  of
fuel or gasoline are changed at least fow timee & year, havino an

important etfecl on cngine operalicn more su  than the octane irdes:.



During winter, fuel 1s mixed with a highly volatile and light element
in order to make strating easier in cold weather. During summer fue’
ie less volatile to avoid "boiling" and cresting a steam cloud. This
change in  lho mix way be completely salisfacliory for  avlomobiles.
which use the Ffuel as coun as it Lse Lought. Mever thelese, it cen
cause problems to the owner who stores yaescline to be used srom  time

i LimE.

Ol gasolinge causes problems

Gasouline as well as cil, 1is subject to oxidation which causes gum
depos.te in the carburator. This can cause & lot of problems;  the
most normal 1= blocking of the intake valve. To avoid this problenm,
the besl wouwld bLe to buy gacsoline depending on the fuel tank size ac
i done with automobiles. Thils would beg ideal, pul ol practical.

Thur efor e, and assuming  thit whel  Lhe ovaser wishes to have fael al

hernd, bthe +ullowing reccamendations should be +ullowed.

1. Lo no. store tuel ftroem ohe swason Lo anathe
Z. Eturc casvline in & fresh placte, in ooder to reduce ceiadation o

& maTiilmum

s beep the +uel Lank cither completely émpty or tolally +ull,
whenever the engine is not in use. Afir in  the tank provokes
oxidalion., The fuel 1n & full deposil tank is lege eqposed to

contact with air.

Independenlly from the type of engine or the equipment it drives,



there are certain normal check-outs tht can be followed whenever the

engine does nol start or does not run adequately.

The +ollowing indicalions are & guide for Lroubleztiooling in case

protlems arise. Ekilled personnel and adequale toois are necded.

Mos! cngine fadloarecs oo complesots Corn Lo Lloaseid v wt thote OF vt 1o

4 the 4¢llowing causess

1. Pove not start

=5 Trouble to start

Bea Ficl bact &t start

q. Low power outpukb

= Vibrations

b. Irreoular running

7 Over —hicaling

3. Very high lube ocil consumption.

I+ the cause OT malfunclion i oL gasily found, chiec the
conuression, iarition, and carburator gy=lem. This check-up,

syatemalically done, can be accompliehed 10 & few minutes. This 1=
the faslest and zwest way Lo find possible damage and =t ithe same
Lime cshows possible failures which could arise laler , permitting their
curection before  the damags DCCUrS; The bLasic procedur & for
chetk—ups is the same for all types of engines., Ditferences «5  per

enyine model, will be discussed under the corresponding tlens.



NOTE:

Sometimes susspected malfunctioning of the engine, may be damage
in the eguipment it drives. In eguipment malfunctioning is
suspected, please read: Influaence of Egquipment Driven on Engine

Fer+formance.

Comprecssion checl out

Tor 4

the sranl -Lhetlbl  againet o onprossz 1 on, Whiesy  Suoey il oshicile

regound ftorcefully.

NOTE:

I+ the engine 1s equipped with and "easy spin'" starting system,
turn the crank shaft counter clockwise to achieve a good
compression check out. I+ compression ile fourmd toe be low, it

can be due to:

Luosce epsrk plug

lLogse cylinder head sorews

Froubken vylinuer hieau Jeshels

Bur nt valwves andlfor valve seals

Foor valve opensng

Bulged cylinder head

Bent valve shafls

Waorn oul cylinder and/or pistion rings

Broken connecling rcd

IGHMITION CHECKE 0OUYE



Femove spark plug.
plug cable end 2

ignilion

If nu =park

e

deposit

¥

g

L

H

Lab EURAT IO

sa

cre pertoreanyg o

Quick
mi away

i working satis

i produced,

Lncig Pes .t &l B

eyt

o sue bBear iy end

Br okwen 1y wheesl pin
Incorrect gap betwee

Dirty oi burnt conta

ly turn

crank shaftt while holding

Worn oul or choked bridging contacl points

Short-civrculted grou
Short-circuited stop
B: olkeny capacitor
coil

Ev oive

LHEEK LGl

catr s

has enough fresh

{tFlo—Jet), check Lhal the
freely through Lthe fuel 1
adiust neecdie valves. Ch
engine dozs nol start,

1{ the sparbk plug is wel,

the spark

from the cylinder head. If there 1s a spark,
faztorily. Try & new sper b pluy.
il can be duc ito:
Tween cor) aad <3y wheol
Jor cranbkplin oy 715 wheel] cide -
o ocontact poinle
ct points
NG cable i Lhere is oneg)
cewitch (:f there ise aone)
wration chieck  cat, mane sury that the Fucl
and clean gasolino. If fuel i< gravity {fecg
by—pass valve 1z open and that fuael fiows
ine,. Iri «all modeles, perform a check out and
eck if Lhe cholke closces completely. I+ the

il can be uue to:

FENoVE ans exaemine the spar b

plug.



1. Choke too closed

2. Very rich fuel mixiure
T Water in the fuel
q. The carburatoer valve 1s bLloucked i an cpen poesition (Flo-Jdet

carburator ).

1 gparl plau ++2 dry 2L can boe dus Po:
1. Car burator gasket leakages
A Obstrucled 4ilter or valve due to dirt or guin (Fulsa-Jdet and

Vaercuw—Jdet carburatores?

e Carburator valve is blocked in closed position (Flo-Jdet
carburator)
4. Fuel pump does nut work (Fulsa-Jdeft carburator).

A, ecsy checlk out to krow 1f fuel passec Lhrouwgh the carbur atur to the

combustion chamnber y iz to remove the spark pluyg «and  add come  fuel

thireugh the spere plug  iole. FReplace epar b . 1= Llhe: engine
= =] 2 b -

sterle andd ther: slops proceed with the dry spark plug cniec: ouls.

INFLUEMNCE OF THE EQUIFMENT DRIVEW OM ENGIME FERFORMARCE

Very often what 1= suspected to be an enginge maltunction, such  as
ditficult start, wvibrations, ebt., is rather cguz to damage in  the
equipment driven Ly the engine. Consgideting Lhal Lhere are so  many
and different eguipment draiven with Briggs & 20 atton engines, it iw

impossible to give a complete list of the differente situastions  that



may arise.

COoOmmorn

CIFFICULT START

Some problemrse due to

Caunes are:

(LICHBACE) OFR MO START

belt well as &

A louse

VIBRATION

.

LOSS

the egquipment 1tsels

and the most

loose blade can cause &

as &
bickheach efdcect thed will counter ac.. Lhe slat Ling torgue.
= Ling watl! FE&r Ouss Wien Latt ndnity th wagadie checks 14 LB T
eguipment di iven is disconnected or 1f 1t ie conneclted, chezck the
cslarting load which may not be very =lrong.
Checl: that the remote control choke "Choke-A-Matic" is in  the
correclt pos:tion.
Unbal ancee reotating par te.
Bent crankshaii.
Wern e Llade coupling. 17 Llade coupling a@llows 1l ade

dieplacenenl which cauves wbalances,
Lops=e mountain bolis. Loct Lhew.
EBrolken base plate. Repair or replace.

DF FDOWER

Driven eyuipment ie blocked or dr agued

engine and oper ate dr Iven eguipment

it

marnusll

muel be roplaced,

. I+ possible, disconnectl

Lo find thie catee.



