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INTRODUCTION

As in most of the Latin Americon countries, Venezuela
is fceing the hord tesk of getting out of its cendition os a
developing countrye.

The couplexdty involved in reazcning this ool is menifest
by its nultiple social, economical and political aspects, The
country, government ond populction, has to fiznt a difficult
bottle in order to get the comrlete nationel econonmic liber-tion
which has not been accomplished yet,

Included in this report is 2 brief annclysis of only one
aspect of the Venezuelan situation, namely agriculture. The
second part of this report decls with agricultural mochinery
teaching at the Faculty of Agronomy of the Centrel University
of Venezuelc,

Some recomaendations cre given which :acy be considered
as a besis for future decissions in the reorgcnization of farm
machinery courses in the mentioned faculty.

A, GZOGRAPIICAL CONHDITIONS OF VilliZU:LA.

1 Situation ond Topographye. Venezuela is located in the

northern psrt of South Americo between 59° 4S' and 73°
[ B

25"% West longitude, and between 00 45' and 12012'

North latitude. Consequently, all the country is

located in the Torrid Zone,
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between the Zquator an the Tropic of Ccncer., It hes o populztion
of about 8,5 million inhebitents and hes ¢n area of 352,051 sq.
mi.

In the time past, certain unfortunate political circumstances
led to the sepcration of Venczucla and Colombia thus forcing a
natural, geographical and economiccl conformstion,s The lock of
seaports on the Pacific coast lezves Venezuela out of th? more
important comuzercicl traffic it could have hcd., So, the country
does not have & strong cargo fleat and for this renson its
comaercicl traffic is in th2 hrnds of Americ-n Lines, true
freight trusts, which domincte the Caribbzan Sec,

Tho country hes four mcoin topographical regions: the
Andes iighlands and adjacent coastal areas, stretching from
San Cristobal in the southwest on o long aerc to the Peria
peninsula in the northeasty the Maraccibo basin, composed of
hot, humid lowlands bordering Laks Mcracaiboj the Llenos, or
tropicel greasslonds, gently sloping plcains, flotlonds ond
vealleys, soimctimes parched end somotimes flooded, e:xtending

from the Andes to the Orinoco River in the south end cast; and

[%]

the Guizna IHshlonds south and eost of th~ Orinoco, & vast area

of hish platecus end rolling plenes,

2, Clim=tic Conditions. Temperature. In g=nercl, Vanezuosla

s a warm clinite., The Llanos has on cverage tempera_
o o . . [+ - (]
turc of 26 C, (78.& F), and neixdmum of 41 C (105.8 F);

(<} (]
in the coastcl region the averase is 26.9 ¢ (80.4 F),
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(] o
and the neximum is 37 C (98.6 F); in the leracaibo basin,
(<} o . o (] [+

avercge 28.3 € (82.9 F), and the ma:dmum 38.9 C (102 F);

in the Andes Highlands the temperature is mild and sometines

(] (-]

drops below O C (32 F), but because of the luack of winds in
this zone, the immedicte orcas are not affected, on the

contrcry, the temperature is comparctively high.

Seasons: Venezuela, as a tropicel country, does not hove the
the four characteristic scasons of the tempercte countries. The
changes in tenperature are due to such factors as the rainfcll,
the winds, and the elevation zbove sea leovel,

There are two so celled "“seasons": a rainy season from

middle April to middile liovember and

a\]

dry season during the other
months,

In order to demonstrrte the rainfall pattern, the following

cr

informction is siven: in Crorora, Stote of Lara, (arid lands)
the zverage rainfsll is 632 mm (252.4 in.) and it rains dguring
49 days a yeer., On the other hrnd, in El Guono, State of Miranda,

(pluvial woodlends) the average rainfall is 2727 ma (1090 in.)

and it reains during 187 days a yeer. (See appendix HZ 2).

5. People. Venezucla is one of the least denscly populnted
countries of tihe hemisphere. There -re -bout 17 percons per
square mile., Tour fifths of the population is concentr=zted

in the northwest quarter of the country: generally spexking,

)]

in the Andes, the coastel region cnd the lMaracaivo basin,

C
n
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The racial courvosition of the populction is ~bout 657
mestizo, 20% white, 87 llegro, and 77 Indisn. Fortunctelly,
Venezuela is ¢ soclety with no great friction cmong racial
groups, but foreign interests (read countries) lcad Venezuelan
pcople intP e fraticidal political strusgle, 'Vita this state
of affuirs they c:n continue the exploitation of the national
richness for their exclusive ben=2fit, without grecter opposition
from a divided people and & weakenad government,

The rate of population growth excecds 4¢5; tae decth rate
had fallen to 10 per 1,000 by 1956. The birth rate hos remazinded
high, 47 p2r 1,000 in 1956,

The urban populction of Venczuela has been growing ot even
more rapid rate thon the population as a whole, Pcople living

in localities with 2,500 inhsbitents or mors represented cbout
619 of the total population in 1959, compzred with zbout 50%

in 1950. Consequently, some 399 of ths population is living

in farms or in sn2ll rurcl settlements. (See Table Ngl).
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TAZLE N-1

ACTIVE POPULATION (1)

ACTIVIIY (2) ITOMELR p.sCilT

TOTAL ACTIVI POPULATION... 245074290 100.00
Agriculture & Fishing..... CES, 471 35430
Miningeeeeeeeeeeeeeeenanns &,704 0.40
PetroleUmeceeseescoacaasas 33,282 1430
Menufacturing Industryeee. 3144563 12.50
Electricity Gas & Yater... 14,831 Q.6O
ConstructioNecececececscceses 170,305 6.50
Transportation & Comm..... 97 4537 3.90
(076 14, T-3 o 13 297,584 11.90
SCrViCeSesessecccessscscce 685,253 27.20
(1) Source: *Informe Economico, Afio 1963".

Banco Central de Venezuela, Caracas, 1964.
(2)  Unoccupied people are not included. (Zstimztion; 10% of
the active population).

4. Types of Terrcin. The type of soils are still being

studied, For this rcason it is beliceved preforcble to give

a gener:l descrintion of tn2 types of terrcin instecd of the
(]

types of soils. (Sce cppendis N=32).

a, ligh Mountainous Rezions. Humid during 10 months

per year; elevctions from 1,700 to 4,000 meters;
slopes up to 80%; temperztures froam below OOC(SZOF)

to 17°C(65°F), Valleys and terrcces us~2d in pastures,
potctoes, wheat, and green becns, Very little pop_

ulatione.



b.

Ce

d.

€e

f.

Lo

Mountains and Sloping Hills. Humid during 7 months

a year; elevations from 500 to 1,700 meters; slopes

up to 60%; temveratures fron 17°C (65° F) to 22°C
(71.6°F). They are used in annual cropse. Very little
population.

i1ls and Terraces, =levetions froa 100 to 60C meters;

o
slopes from 5% to 30%; warm teuperature, from 23 C
o
(73.4 F)e Most of the land without being used ex-
cepting small zones used in pestures,

Llanos (Plains) with n=ztural drainzge. Elevations

(]
lesser than 200 meters; werm temperature, from 23 C
(4]
to 28 C. They are dry lends with very little use in
agriculturec.

Llanos (Plains) with forests. FHumid during & months

a year; elevzotions lesser than 200 meters, pocr dreainege,

1,

alluviel soils, They are uscd in crops such &s suga
cane, bsnenas, corn, rice, etc., Most of them used
in nztural »nzstures.

Llanos (Plcins) poorly drcined sovinns. Rlevations

lesser than 100 meters; warmer temperature, un to
41°C (105.8°F). Alluvicl soils with poo>r drcinege,
consequently, they arc periodicrlly flooded. They
are only used in natur:zl pastures,

Llonos (Pleins) swamps ¢nd mershes. [Rlevation

lesser then 50 neters; warmer temmercsture, up
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to 4100; soils wvith sclinity probl=ms. They

are used in wood production ~nd in rnnucl crops

during the dry season,.
5 Main Crops. About 3% of the total lend arca of Venc_
zuela is now under crops, about 3% under crtificial pasture
and about 17% is under generally unimproved pasture,

Cropping has been limited lorgely to the Andes, the

central region of ‘the country, thz coastzl mountcins and
the ‘oracaibo bosin., The Llanos (plains) have been used
for open range production of cattle, even though ultinctely,
the high pleins cre used in egriculturel production. So,
the hish plains of the States of IDarines, Cojedes, Portu-
pucsa, #nd Guorico have about 14.7% of the country crop

lands under agriculturcl production by 19°0.

o

Corn. This crop constitutes the dietary bas2 of the
Venezuelan people. Its cultivation is extended all over
the country but the mein productors arc the States of Port_
uguesa, Yaracuy, Lara, Aragua, Corabobo, Trujillo, Falcon,
Anzoategui and Sucrc. The area and nationel production
was estimated in 366,761 hectares and 475,000 tons respet_

ively, by 1964,

Rice. Rice production increased rapidly since 1950

reaching a pcelk in 1954, (102,343 tons), but had declined
duc to variety reasons and to the cppecrance of 2 virus

disease known as Thite Leaf (unidentified virus) until
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1963, when it begen to increasc ~zain. The main productors
are the States of Guerico, Portuguesa, Berinas, Cojedes,
Yaracuy, Sucre, and Bolivar, and the Territory of Delta
Anacuro. The area under crop and the notional production

were 90,721 hectares and 165,753 tons respcctively, in 1964,

Sugar Cane. Although conditions are very favorable
for growing sugar ccne and this is onc of the most mecha2anized
crops, yields arc rather low, 45 to 60 tons per hectarc,

The principal productors arc the Stotes of Arzzua, Carabobo,
Yaracuy, Lara, Sucre, Trujillo and Tacnire. In 1964, there
vere 47,000 hectares under production and the total yield

was 3,240,904 tons,

Cotton, Cotton is ecologically suitable, as a crop
ripening in the dry season. 1Its production is located in
the States of Aragua, Carabobo, Yaracuy, Guarico, Anzoctegui,
and Monageas. In 1964, Sowed crea:; 36,015 hectares; nationel

production: 35,053 tons,

Coffee and Cacao. The production of coffce end

caczo has been declining due to neglect or failur: to replace
deteriorating plants with new hicher yielding varictics,
Coffee production is limited to hich lends such 23 the Andes
and some mountains of the cocstal system, Cacao production
ic located in the States of Sucre, Miranda and Aragua. The
production was: coffee, 53,772 tons in 317,667 hoctares;

cacao, 14,513 tons in 87,616 hectores,



Sesane, Praduction of sesame hes tripled in the
last yeers in order to surply oil sceds for thes domestic
edible oil industry. The States of Portuguesa and Falcon
are the principal productors, 68,357 hectares wvere sowed

in 1964 vith a total yield of 46,859 tons,

Potatoes, Potatoes arc ecologically suituble for
regions azbove LOO meters, but espccially for greater altitudes.
So, this crop is cultivated in the Andes and some central
States as Aragus and Cerabobo. In 1964, 121,000 tons were

produced in & surface of 15,111 hectares.

Tobacco, Fincally, tho production of tobscco has
been more or less stable since 1950, Main productors sre
the States of Portuguesa, Arcsu2, Guarico and Zarines., In

6,096 hectares were produced &,529 tons by 1964,

AGRICULTURAL SITUATION Il VENZZUZLA.

1. Land Tenure. As in many Latin Aacrican countries, the
land ownership pattern in Venezuela is characterized by a
number of large, extensively operated estates and a large
nunber of small farmers complementing their preocorious means
of living on sucll plots. At the scme time, however, there
are vast creas of nunicipcl and state-ovmed 1lcond which are
uncderdevelop2d and 5till in virgin forests. The inadeauacy
of land records mckes it dilfficult to determine the 2xtent

and locction of these lands, but the government esti..ates
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tihat therec cre more then on: illion hoctares of publicly
ownad loand suitable for egriculturs cveilable for distri-
bution to cultivetors,

In the oldeor developnd ~reas, populction pressures
have resulted in froomontaetion of holdings to such ¢n eitent
thsrt farmers must rely on share cropning arringeaent with
larger cstites in order to accuire additional workible lend,
It is in this arezs of populrtion pressures whers the govern-
ment has been purchasing lcnd for distribution., Cn the other
hend, in th> rolatively underdeveloped areas plenty of lend,
publicly owned, is 2avrilable for colonizction.

The tralditionsl frmily-sized form is smcll and yields
arc low, This is causcd partly oy the tropicnl cenvironmont
(rcpid weed growth, leached poor soils, chort days, cotc),
partly by the traditioncl fern systeus, mostly dopendaent on
hunen lzbor,., The consccuence of these two factors is general
bockwardness in cgriculturel development, productivity and
income., 1In order to point out the distortion in the land
tenure, in Table NQZ is given the Jdistribution of fhrm sizes,
It is obscrved thet cbout 2/3 of the form fermilics operate
le:s than 5 hectaores, and ‘that only 445 fomilios own 42,67

of the lcnd under cgriculturcl and livestock production.
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paRLz N2

DISTRIBUTION OF FARM SIZiS (1)

Farms Surfoce
Size in has. Nunmber Percent Hectares Percent
O.1-4.9 125,990 5347 267,250 1.3
5.00-19.3 69,565 29.6 638,962 2.9
20.0-49.9 18,900 8.0 548,495 2.5
50.0-99.9 74123 3.0 463,678 2.1
100-499.9 74886 2ol 1,584,182 7l
500-999.9 1,864 0.8 1,220,952 5.5
1,000-2,499.9 14,669 0.7 2,467,531 1141
24500-9,999.9 1,308 0.6 5,512,582 2L4.9
10,000 or more 445 0.2 9,42%,008 L2 .6
TOTALS 2544730 100,0 22,126,640 100.0

(1) Source: MNational Census of 1950, Part I Ministry of
Development. Caracas, Cenezuela.

In Table NQB is given the land use according to the nunber
of hectares ?nder agricultural production (22,076,635 has.),
which represcnt about 24.37) of the totsl country surface, It
is opportune to point out that there arc 33,645 hectares under
irrigation in spite of the fact that the total capacity of the

6 functioning irrigetion systems is 231,040 hectares.
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7ARLE N33
LAND USE (1)
Hectares Percent

In permanent US@..cecereeccecns 1,252,115 5.9

of which perennial cronSecee 542,919

of which annucl CropSeeesces 709,196
Recent shifting cultivation.... 1,374,334 6.0
Artificizl poStureSeeeseccesccs 1,639,424 7.40
Natural postureSececeesceescaes 11,861,537 57.6
Exploited forestSeececescsocecces 771,152 3¢5
Non-exploited forest8.ceeeecees 3,663,828 16.6
Deforestedesecevesccscsscscnnes 239,584 1.1
Not in use for agricultur€.cses 1,314,662 5.9
TOTALS 22,076,635 100.0

(1) Source: Hational Censps oL 195Gancbikial

Vinistry of

2. Rural People and the Agriculturzl Problci. In Vene-

there are two different sectors engaged in the agriculturel

producticn, that is, there ic
tuted by medium anl big formers.

resources and mzans of production,

o commarcicglized sector consti-

This scctor has quite cenough

furthermore, it has shown

itself to be relatively responsive to market incentives cnd

1

government progrsms, It hes
in mechanized operation and

inproved seeds, pesticides,

improvenment,

In contrast, there is o

£lso grined considerable expericence

and other forms

some contact with use of fertilizers,

~fr Zechnica

subsistence scctor integrated by
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the bulli of low-income cultivators wnich operate farms less
than 5 hectares and have received very little benefit from
recent economic development, HMost of them cultivate less

than 2 hectares and produce very little surplus for the narkct.
Their problem is basicnlly one of lick of know-how., Shortages
of land is not generally an immedi~te limiting factor since
they are clready cultiveting as much land as they czn nanage
under syscens of shifting or nrimitive permanent cultivation
¢nd with non-land resources they have in hand,

The agricultural problem thus has two quite separate as=
pects: the problem of increasing the production and efficien-
cy of the commercialized sector and the problem of raising
the income and living standard of the subsistence farmer,

The latter is much more complex and the solution are relatively

long-range.

3. Azricultural Policy of the Government. The government

has becn involved in the agricultural production through
economical measures which can be briefly exposed: direct
investnents, credits to the farmners, price support policy,
subsidies to certain products, and technical advise,

In 1960, the Agrarien Reform Law was promulgsted. This
Lew provides the framework for a comprzhensive program to
deal with both low-income and commercial fermors. 'The Law
calls for the esteoblishment of adecuate rescarch znd extension
services, provision of farm creiit, improveaent of aarketing

facilities, &nd also sets forth new regulations controlling
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land tenure. The total cost of one program designed to ful-
fill thc objectives of the Law was ectimcted ot Bs £3 billion
(approvinately #5.,1 billion at the current chcnge) by the
"Subconision Iconomica™ of the "Comision de la Reforma Agroria®
of which about one-half would be for prepcretory costs such

as adquisition of laont, ittigation, draincge, clectrificction
end tractor pools «nd one-hzlf for the resettlement of about
350,000 farm frmilies. Since the Government does not heve the
resources and the gond intention to corry out o progran of
this magnitude in a relatively short period of time, it has
not adopted this program. It has instecd established an interim
program aimed to the resettlement of smezll farmers in lands
acquired in hicher prices than they @re re:lly worth; the
division and distribution of land from estetes in crowded
creas, as & measurc to pallicte the discontent of subsistence
fermers and, in doing so, to evoid uprisings, ond finally the
expansion of loan operctions.

The dovarnnent jins not teken concrete merssures to e pand
basic rescarch, ecducetionsl ¢nd cutension sorvices needed to
support this program without the strong basc given by the
rescarch ond the educational &nd citension services,

-

4o Systems of Yarnin: ¢nd Lsed Scuipuent., Thore cre two

principal systems of farming waich charccterize each agricul-
tural sector.
LY

The subsistence farmer has the h'ndicep of low productiv-

ity, duz to o combination of adverse tropical conditions,
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poverty and lsck of knowlodge, ond mainly to the use of
prinitive fcruwing systecus. UWith tne primitive tochnique
known to him he crn nanage one or two hectares, Few of them
use cnimal power, & prir of oxen pulling e wood:n plow, but
most of thom open up and work the Soil with mochete, hoe and
digging stickse They sow by hand dropring the seeds in the
opened holes, Many move thoir field from place to place
each year or two, since production fells off repidly after
the first year under the prinmitive system. This siturtion
hos been cause of tue ccute preoblem of 2rosion cnd iorests
destruction, anu their consequances of shortosze of water

and drouchts,

The comuierciclized foriuers know abdout wmodern technigues
of production and modern fcrm machinery, even though they
have been unable fully to exploit such a resources. Tor
instance, the costs ol mechrnized oncrations hrve beca high
due to incuperience, lrcx of repeir ind mzaintenance focilities,

N
purcucs2 o excessive cmount of mrchinery, the frilure to
develope o system for fuller utilization of mzchinoary, and
l2gs in other technical developmants wnich normally should
accompsny nmechenization, It is evident the lack of knowledce
about the rel-tionship between ferm size ond requite’ number
of mcchineries,

Following, it is given in Table 394 thc comion rechanized

oper~tions and the ecquipment employed.
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OPZRATION

TACHINW S

R:MARKS

Clearing forests..eees

Leveling land for
irrigation............

Tillage.‘.'.».obb...'.

PlantinGOOQOtohcoolno.

Control of weeds,
pests and disecseSeeee

FOrtiliZing.......-...

Hay Harvestinfeseseese

Grain llarvestingeseeoe

Track-type tractors,
Angle-dozers, Renks
Chains, Cleraing
Blades, Cutter and
Stumpers

Rippers, Subsoilers,
Land-planes, Graders.
Scoops and Scrapers,

Wheels tractors, Disk,
molboard and rotary
Plows; Disk, Spike-
tooth, and Spring-
tooth harrows; Land
rollers and pulveriz-
€rSe

Row-crop plenters,
Broadcast-crop
planters and Grain
drills.

Cultivators, Rotary
hoes, Hydraulic spray-
ers, Blower sprayers,
dusters,

Manure spreaders and
Granular fertilizer
distributors.

Mowers, Hay condition-
fr, Hay balers, Hay
rakes and silos.

Self-propelled com-
bines and Corn pickers,

This operation
is done by the
former or priv-
ate conpcnies,

This operation
is done by priv-
ate ‘companies

for the commercial-
izad seciors,

These operations
are done by com-
mercialized far-
mers. Subsistence
farmers' land is
tilled by Govern-
nent's agencies,

The use of chem-
icals is of recent
introduction.

These machines
have & reduced
use.

Self-propelled
combines are of
sacktype and
Occasionelly
used in harves-
ting sesamc and
corne.
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OPERATION

MACHINES

R:ZMARKS

Cotton HarvestingGeeceoos

Potato Harvestingeeeeoo

Forage Hervestingeeooe

Sugar cane Cropving...

Crop Processinfececece.

Two-row self pro-
pelled, and one or
two-row tractor
mounted cotton pic-
kers,

One-vrow power take
off potato digger
and self-propelled
potato harvestzr.

Field chopper har-
vesters, self un-
loading wagons and
Stationary choppers.

Wheel and trock
trectors, Pailer
loaders, wagons,
tractor mounted
field fertilizer
applicators, Dig
gers and Big-Roman,

Plants for rice
benefit and cotton
gin,

Tractor-mounted
type is the most
common.

Potato digser is
used as pecnut
harvester, Self-
propelled type
is seldom used,

It is one of the
best mechanized
CropsSe

In 1956, a national agricultural survey was sone to evalucte

the situation of thec n:tion#l agriculture as o whole,

survey the data given in Toble NQS was taken,

7a3LE 125

From this

ESTIMATED NUNMBZR OF FARM MACHIRZES (1)

TYPE

NUMBZE

PractorSeececescccssces

PlOWS (2)0.0000.000..00

10, 171

6,726
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TABLE N05 (cont.)

ESTIMATED NUMBZIR OF FARM MACHINZS (1)
TYPE NUMBER

HerrowSeeeeocecosocccces 2,906
PlantersooooooooOOOOOOQ 1'894

Others..OOO........O... 3'720

(1) Source: National Survey, 1956
(2) Mainly Disks Plows

Ce AGRICULITURAL EDUCATION.

While in other countries education is desired for its own
sake, in Venezuela it is 2lso a precondition for its econouic
development. A brancn of the education, the agriculturel
education, decserves zn specicl consideration for two main
reasons: First of all about 39% of tho total population are
living in rural arcaes, and secondly the lack éf education hecs
been, and it still is an obstaclec to the agricultural develop-
ment,

The Ministry of Education currently has broad resmonsibility
for the agriculturcl education at both its lowest end highest
levels, while the linistry of Agriculture deals with agricul-

tural education &t the intermedicte level.

e Rural Primary Schools. Agricultural courses are provided
in the upper grades of these special priwmary schools, Hatioﬁ—
wide enrollment in this type of school was only a2bout 1,400
in 1959-60 and conscguently has so fcr had limited impact,
Agricultural edﬁcation in such a level should not be limited

to this type of school, on the contrary, it should be iven
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in 211 primary schools as & voeational course,

2e Agricultural Technicel Schools. At this level, agricul-

tural education is almost entirely the responsibility of the
Ministry of Agriculture and it is not necesscrily directed
only at school age children., There are four of these schools
training, during a period of three years, agricultural tech-
nical assistant, (peritos).

The Ministry of Agriculture also operstes specizal schools
for practicsl assistants (praéticos). These provide short
courses of practical demonstration in speciclized skills, such
as coffee-growing, cacao—growing, and tractor operation,

3e Higher Agricultural Education., There are seven universit-

ies in Venezuela of which only three have agronomic studies,
The curriculum is designed to be covered in a period of 5
years,

The need for agronomists in Venezuela is estimated at
1,000, If it is considercd that there are cbout 400 troined
agronomists, of whom 100 are foreign, and that only about
30 are produced annually, it will tckz = long time to cover
this need, unless measures, such as opening of new schools
or increasing thc number of student entering university
courses, were talten imizediately. .

Besides, the country faces the problems originated by
the estoblishment of ittigation systems, rural electrification,
construction of rural roads, crop processing, ctce., Wwhich can-

not be exclusively solved by agronomists. Some people trained
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in agriculturel cngine2rivng cre regquired to solve these rrob-
lens but the country does not have proper agricultural engine-
ering schools to train then, There ere ciricultural engincering
departnents as ¢ dependencies of azgronomy schools, where some
basic and major courses are given to students of cgronony
sceking & major ig soriecultural engineering

Undoubtedly, tiis ambiguous situation calls for the estab-
lishnent of agricultural engineering schools as a full university
career,

AGRICULTURAL MACHILIZRY TTACIING SITUATION

This sccond port derls with agricultural machinery te~ching
at thne Faculty of Agronony of the Central University of Venezuela
our nearest known c:iperience, This reality, aowever, is not very
ar Irom those in other universitices.

Ae Frosent Situation. The first orzenized sehool of egronony

was founded in 1937, At the bezinning the school wes a depen-
dency of the Ministry of Agriculture, ond lcter becsme the
Faeulty of Agronoumy within tne Centrel University of Vene-
zuele, (1942)

About 1920, the Faculty of Agronony was tronsferrcd from
Caracas to laracay, thz latter cepital city of the State of
Aragua onz of the most outstanding cgricultural nroductor.
Since then, it continues functioning there.

A course in agriculturel machinery wos crected since the

beginning, It lasted onc yeer &nd was divided in two parts,
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the first part devoted to topics about engines and tractors,
and the second one devoted to study implements znd taeir ap-
plications.

In 1958, along with the establishment of scmester and
credit systems, the course was divided in two independent
courses: Farm iiachinery I and Farm Machinery II each one
covering the content of the former first and second pcrts
respectively. sZach one has two hours of lecture and three
hours of leborctory weekly, and 3‘credit value.

Student Znrollment and llumber of Instructors. At the present

time, the average enrollment is T80 students, In order to
assist them, there are 4 instructors ond 1 teaching assistant.
A comprompise solution to the problem of large enroll-
ment has bcen to gathering the students in one lecture group,
and then split them in 6 laboratory groups which in time are
sub-divided in 3 smaller groups. DIach one of the laborztory
groups is assisted by one instructor and one teaching assistant.
Laborctory sessions are held from liondey to Seaturday, and a
report on the work done nmust be subuitted weckly by the stud-
ents,

Available Buildings and Equipments. Among other facilities,

there is an engine and systems laboratory with 10 different
types of engines. Some of them are not suitable to be directly
used by the students due to their complexity.

The laboratory building is not appropicted to the kind

of work to be done in it and to the number of students. So,
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a now laboratory building should be built considering import-
ant factors, such as the number of students and instructors,
the increasing enrollment, the existence of two quite different
courses, engines ond implenents, and the need of & maintenence
workshope.
Following, a brief inventory is given with the equipment

the Faculty owns to be used in agriculturcl mechinery courses,:

2 wheel -type tractors

1 track-type tractor

2 disks plows

2 disks harrows

1 corn-cotton planter

1 grain drill

2 cultivators

1 rotary tiller

1 rotary-hoe

1 tractor-mounted sprayer

1 moldboard plow

2 sets of open end wrenches

1 set of instruments for engine testing and tune=up

1 set assorted sizes screw drivers

and some other technical aids such as charts, pro-

jectors, engine system displays etc.

It is rapidly seen that this equivpment can not meet the

teaching nceds for 180 students. For this reason, it has



been necessary to borrow some equipment from other institu-
tions adjacent to the Faculty and from farm machinery dealers.

Courses Time Scheduiing. The present location of both courses

in the scholar year has crecated 2 troublesome situution. The
course Farm Machinery I almost does not need of field practices
and it is given during the dry season under covered place,
Conversely, the course Tarm Machinery II does nced of field
practices and it is given outdoors during the reiny season,
Consequently, there are losses of tine and classes. Severzal
times, the switching hos been proposed, but equal number
rejected by the Faculty's Authorities, allegedly, because of
curriculum organization reasons,

Pernaps of more serious consequences is the locotion of
the courses in the curriculum of cgron~uy. They are placed
in third and fourth semesters and have as prerequisite a
course on Generel Physics, This course is siven in the first
senester, so that, any student, after passing it c-n teke
the acgricultural maciiinery courses without hoving the necessary
backsround on agricultural practices, and without having a
concious cvaluction of the importcnce of necicnizsotion os a
base of cgricultural production, Moreover, when the student-
gets through his studies four years later, he will hrve in
mind vory few ideas, if eny, on the basic principles of nechaniz-
ation.
Courses Outlinec, Torumer outlines of these courses were

.

simple enuneration of the main topics, without specifying
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the courses objectives, teaching mcateriels to be used, text-
book and other coursc-work references, etce Considering the
situation, the instructors in charge »f the courses agreed
in doing some chanzges in the courses outlines, Those and
new additions will be {ormlly cxpounded in the part corres-
ponding to conclusions &nd recommendations.

Textbooks, Tiere is not a complete textbook written in Span-
ish, For the time being, it has been usad a traﬁslation in-
to Spanish fronm thce English of the book "Farm Machinery"™ by

As A. Stone cond H, E. Gulvine, This translation has meny nis-

s
ot

takes, and is too expensive,
In 1953, tho University of La lolina Lima, Pcru, edited

a series of snall botks covering tiae following topics: Volume
I, Elements and Mechanisms of Agricultural iacihinesy Voulme
II, Tractors; Volume III, Machinery for Soil Preparction;
Volune IV, Planting and Cultivating lochines; Volunme V,
Harvesting Machines; Volume VI, Machinery for Clearing Forests
and Soil Movement; sand Volum2 VII, Orgenization of Mechaniz-
ation Projects,

This serics seems to te a gord one but it is not completly

publisned yet,

Teaching Aids. Thece excellent teaching tools hrve been used

in limited works. An effort should be donz to supply the coursec
with the necceszary mzterial by means of purchese or prepar-
ation in the workshope If during th2 corresmonding lecture

or laborctory chirts, projection of motion pictures and sliies,
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and systom displays are snowed to the students, Zhey will
better understand waat is explainad to thenm.

He Field Trins. Soite agronony schools tcke their students on

field trips to the surrounding farms. But this is dono in

2 very irregular way becsuse of obstacles ¢s the lirze enrol-
lment, and the lack of opportune transportcotion, Some decission
has to be made to 2vercome this situation as soon as possible

in order to conduct effective field trips,

I. Tools for Maintenance Workshop «nd Laborotory. Acouisition

of tools for maintenance workshop and Laboratory has not
been & greater vroblem, But the way tney are stored and the
used nrocedure to furnish them to the students have certain

inconveniences, That is, the tools arc stored in shelves with

severcl Jrawers &nd, of course, they arc @mixed up. The pro-

3

cedure followed to supply the tools consists in {illing out

C

2 nimeographed blank sheat with number ond type of tools
furnished., ita tuis procedure, losses of tools and cor-

fussions occur very often,
CONCLUSIOIIS AifD RSCOIISHDATIONS

With respect to the agricultural situation in Venezucle, it
is very difficult to crrive to precise conclusions and recom:ienda-
tions, due to the corplexity of the problem, Some general conclu-
sions, howcver, will be given along with recommendations whose
epplication night prove in an increase of crop production,

A, Conclusions on the agricultursl situation,

1. There is a lack of realistic agricultural planning,



26

in terms of selection of area, size of ferm, cropping
pattern, soil and climotic conditions, capacity of the
faraer, relizble stctistics, etc.

2e. Low educational and technical skills levels of tihe
farmers.

3« Unfavoradble agricultural policies of the Hational
Governnent,

4, Lack of a meaningful mcchanization.

5. Lack of suflicient productivity to pay for ::cchinery,

6e There cre not the nunber and satisfoctory e:itension service
agencies required by the size of rural population,

7« Tecimical research has been very limited, Durin: the
past ten years, the Venezuelan Governient has devoted
very little acttention to agriculturzl rescerch,

8¢ Theo country has unfevorzble tropical conditions such as
short days, nir-n femporatures, poor l-teritic soils,
rapid weed growth, and prcvclence = nests cnl dicecasas,

11ly lands, snall forms and 2iffiecult rurel ronds for

crop production trcncportction.

Be Recom.endations on zroricultural situction,

-

le To increrz2 th: nroductivity br:

&e Usin: o proper wecncnirzation.
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tiliz-tion und po & so0il manageaent proced-

Ce Using preper weed control,

Acdopting soil end wiattr conasrvetion rrrcticess
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irrigetion, draincge, @nd erosion control,

c. DReducing lozses by insects, diserses, rodents, ond

Te Usinz corrzsct vi-nt population of improved or
adrptel crop variecties.

'?he cbove erposel cclls Torg

e DBotablishing of + competent #nd couprehensiye
rescarch plan,

bte Adcopting mechines iede in other countries to the
conditions of Venezucle.

c. Amplification and improvements of extensiog serviges,

d. Istablishing of vocational agricultural education
prograns in primary ond sccondory schoolse.

The Nation=z2l Governmoent should improve its agricultural

policy in order to achicve in tihe shortest time the

productivity levels of agricultursl production recuired

for the economical progress of the country.

Conclusions on Agricultural Machinery Teaching,

1.

Tz

There are few agronomy schools in tha country.

Consequently, tne rate of precduction «f agronouist
traincd in agriculturel mechrnizetion is very low.

The present agroromy schools arc facinz scrious probleiis
such as shortazje of good instructors, lack of proper

buildings and ecuipments, etc.

Recommendcotions on Agricultural Machinery Teaching.

1.

It is recommended to improve &nd increuse the cowacity
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of existent agronomy schools, Also, duc to the nced of

people trained in this ficld, it i5 reccommcnded to study

the possibility of establishing egriculturzl enginecring

schools in the country.

Agronomy schools should improve cnd sive special attention

to

to

9]

their zgriculturzl mechinery courses, It is recomaended
take measurcs such as:

Capacitation of instructors by sending them abro:d

to take graduate courses in farm mechcnizstione.

Proper location of farm mechinery courses considering
the scason of the year and the level within the cur-
riculum in agriculture. In particular, thc Taculty

of Azrononmy at the Centrel University of Venezucla
should plzce these courses at 5th cnd 6th scucsters

resnectively.

Courses snould be up to dote end certedin flexdbility

ncinteined so that chenges can be uicde according to new

developaentse Followin a vroject of course content
] by

is proposed which mcy be considered as a bise for future

decissions,

TITLI:  FARM MACHINGRY I
2 hours for leccture end 3 hours

for laboratory weekly during one
semester.

PRERICUISITE:

One course in Generel Physics and
one course in Soils,
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COURS"T 03J.3CTIVZS

1« To acquaint the student with the fundamentzl operction
principles ~nd ncncgement of sgoricultural engines and
tractors.

2o To instruct the student in the proper meintenance and
safe driving of tractors.

3, To give the studont some cconomic and selection prin-
ciples involved in the menogement of power units,

4L, To develop, special interest on the subj:ct motter of this
course exong thnosc students scekin- to .cjor in agricul-
turcl encinecring.

S5e To develop student understandings and attitudes, so
that he will be able to do a better performance after

coupletion of his ctudies.

TIXTB300K: "Irectores y Maquinaria Agricola", Volumenes I
Yy II Berlin, Joh&en D., ¥y Ledzard, Regincld,

Editorial de la Universid-d Agraria la Moline,
Linma, 1963,

SUPPL S} =NTARY ROSIRTNCES:

Jones, rred R. Iarm Gas :ingines =and [ractors,
New York, London, HMedraw-Hill Book Co.,
l{-th edo [ 1963.

Stone, Archie & Gulvin, Herold, Mcquinaria Agri-
cola. Mexdico, Zditorial Continentzl S.A., 1961,

Red Tractor Book. Kansas City, Mo., Technical
Publications Inc,, Annual Dulletin.

LICTURS TOPIC CUTLIUS

1e Introduction to course.
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a. Iistory of develomment ond introduction ~f farm
macninery in tne World and Venezuele,

b. Importance of farm mechanization on cgricultural

&
production and its influence on the nationcl econony,

c. Mrkes and types of fern machines conmonly us~ed in
Venezucla.

Materials of Construction.

a., Materials used in constructinsg farm mzachines.

b, Classification of these matoricls,

Elements and Mechenisms of Machines.

2. Lever

b. Belts and Pulleys

c. Inclined plane

d. Screw and Idge.

Power and Znerg

Qe Sources ol vnowver

b, Power measurement

ce The internzl combustion cenzine

Systens of internal combustion engines

a. Valve system'

b, Combustion systcum znd fuels: spark engines, diesel
engines; hydro-carbon fucels, octeone cnd cetsne numbers,

Ce Electric system

de Cooling systen

€. Lubricotion systems S.AeZ. ond A.P.I. clacsificotions

for oils ind greus2s, Selection ond storage o8 oils
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and greases, (il filters.
Power Trensmission
a., Clutches
b. Gear tranciission
c. Tluid powecr transmiscion
Power Applications
T Draw—baré
b, Hydrculic systems cnd hitches
c. DPower take off
d. Pulleys
Nebraska Tractor T[ests
a., Purpose, value to public
b. Discussion of tests
ce Analysis of on:z or more specific test rerorts
Maintenance of Agricultural fractors
Ce General maintenance principles
be Adguisition of parts
Ce Repor% of failures
Tractor Sconomics
2, rcctors affecting cost of operating I:riaa trocctors
b. Cost anclysis

c. Conmparison of gasoline vs dicsel
LABORATORY OUTLINE

pngines and Materials of Construction

a, Study of enzine parts



L.

Se

6o

9.

3
b. Identificction of material szmples
Combustion Systen

&, Study of spark engine combustion systen
b. Study of diesecl engine coabustion systenm
Ignition Tining

1

“distributor fron enzine

&
o

Remove spsrk plugs cnd

be Tim2 ipgniction and start
Ce Use of timing lanps &nd other ccuirments

Cooling Systen

a, Study of different types of cooling cystenms

be. Mzintencnce., Clean-up. Washing solution prepar=tion
Lubrication Systemn

a. Sclection of lubricants

be Perfor:a lubrication plan

Dynamoncter tests

a. Measurement of h.p., fucl consumnntion, etc

be Preparation of formal reports

Powver tronsmission

2. Study of clutches and gear trensmissions

b. TFinal drives., Brakes

Diesel Engines

a. Observe and start several typod of diesel enzines

be Study ond us2 of injeccion nozzle test-r

Analysis of Nebraska Tractor Test Reports

8. dhooso several similar tractor models for comnarison

be Study and use of injection nozzle tastar
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c. lrake calculetions becsad on test results

Tractor Econonics

a. Calculate cost of operating farm tractors

b. Coupare cots for owning and oper=zting soveral tractor
models,

c. Compare owning cost vs custom work cost

INOTE: During each laboratory session, by rotating students,
hey may receive tractor driving przctices ond
instruction on safety rules.,

TITLE: TFARM MACHINERY II

2 hours for lecture and 3 hours ‘for
laboratory weekly during one scmester

PREREQUISITS:
Farm Machinery I

COURSE OBJGCTIVZS

To acquaint the student with the fundementzl operction
principles for production, weed and ins2ct control,
harvesting and processing of farm crops.

To instruct the student in the proper mointenance and

safe operation practices with foarm machinery.

To give the student knowledge of the nost comion used
machines in Venezuelc,

To make th2 student aware of selection vrinciples, costs,
expccted life and other economic factors affecting farm
machinery application,

To develop student understandings, and attitudes, so

thet he will bec ~ble to do a better rerformence
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after completion of his studies.

TSXTBOOK: "Tractores y Maquineri: Agricola". Volumenes III,
- IV, V, VI and VII. Berlin, Johan D., y Ledgcrd,
Reginald. ®ditorial de la Universidad Araria la
Molina, Lima, 1963,

SUPPL & 2 TARY RoFSRAIICES:

Bainer, Roy; Kepncr, R.2., Barger, Ze.L. Principles
of Farm liachinerye. Iew York, London, John iilcy

& Sons, Inc., 1st ed., 195>,

unt, Donnell. Tar. Power cnd techincery lMenageuent,
tmes, Iowa, Iows Stote University Press, Lth ed.,

1964.

Red Troctor Booke., Kanses City, Mo., Techniccl
Publiceotions Inc., /Znnu:l Bulletin,

Snmith, Harris P., Farm liachinery end Zcuinment,

e York, London, McGraw-iill Zook Co., 5th ed.,
19562,

LiICTURE TOPIC OUTLINE '

1e¢ Introcduction to course,

a, Introduction to agriculturcl nechenization

be. Objectives of agricultur~l mechcenization
Ze lieasurecnents of Tarm Mocninery Capaclty

e fdleld eificiency, concepts

be Cclcul:stion of th?Orsticrl cns ocecturl field eopocity
3e Lznd Clcering

Ze Machines used for establishment cnc dovelooment of

new faorns.
b, Land clezring operciion ond principles

L. Tillarse Operation

[S
N
o

& o Clessificction, parts, enid operc'ion of disk onc

rnolboard plovs,
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. Rotoary tillers &nd chisel plows
jo

¢c. Classificction, pirts, cnd operstion of disl, spring-

tootn ind spike-tooth harrows,

de .djustnent, greductions cnd ncintencnce of tillase
machines.

Soil Surface Conditioning for Irricsction

2es Study ol rinpars znd subsoilers

b, Study of landplesaes, zraders, scrapers ¢nd SCOOpS.

Sced Planting Machines

&e Row-crop planters: corn-cotton, potatoes, cte

be Small-grain plenters: grain drili, plenet jr., etc

¢c. Adjustment, maintenance and calibration. Typical
probleus.

Weed and Inscct Control lMachines

2, Cultivators

be Sprayers

¢. Ducsters .

de Adjustment, maintenence, and calibration. Typicel
problens

Fertilizer Distributors

a.,. Dry and liquid distributors

be Miscellaneous

¢. Maintcnance cnd calibration

Harvecting Machines

Ze Conbines

be Corn harvesters



10.

1.

12.

13,

14,

de
.

f.

36

Cotton pickers
Potato harvesters
Peanut and sesame hcrvestars

Adjustment, maintenconce 2nd greduations

Hay and Torage farvecting Machines

ae
be

Ce

howers, con.ditioners and rakes
Opercation with choppers and balers

Harveszting systems

Sugar Cane Zcuipment

de

Track and wheel tractors
Subsoiling, bedding and barring off equivments
Harvesters, piler-loaders and wagons,

llerbicide and fertilizer applicators

Labor Saving Machines

1

De

Ce

Locaders
Tlevcotors

Conveyor unlocders

Crop Processing Zqguipment

-
e

b}

Oe

Ce.

A

“e

Crop-residue disposal ecuipment
Corn shellers

Feed grindsrs cond mills

]

A g
celd 1XH2rsS

Crop dryers

Tarm lMachinery Zcononics

2

b,

Bases ¢nd metnods for colculeoiting operation co

Lease ondé ire
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Machinery Selection and Plenning
2. Tactors influencing farn machinery selection

B

b, Mochinery monagement ond use plonning.
LABORATORY OUTLIIE

Macininery Perforacnce Measurements

Ge Determine field efficiency

be Determine theoreticcl ond acctusl ficld ceopocity
Princry Tillcce

a2, Study of nlows ,

bes Opercte troctor with plow

c. DPerfora ~djustments, mointencnce ond oreductions
Sccondary Tillage

e Stuly of horrovs

b. Oper:te troctor with harrow

c. Perform miintenance ond ;roduscions

Soil Surfoce Conditioning for Irri;ation

a.. Study of suvsoilere, scroners onl lrndrleones

De Tield trip

Sced Planting Machines

Qe Corn-cotton plenter

be Groin drill

c. DPotsto planter

d, Perform cclibrotion on different planters

“leed ond Inscct Control

)

&e Cultiwvntors, sprayers -n’ Justors
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c. Perform clijustmmnis and colibrocions
Tertvilizer Distributors

. Study of fertilizer distributors

be Perfora cdjustments ond colibracions
Hervesting Machines

2e Study of comboines

be. Study of corn hervesters

¢, Perform adjucstnents ond mcintencnce
de Tiecld trip

oy =nd Torage Harvesting Machines

Ce liower adjustments ancd mrfintenance

Ve HRake construction ond seclcction

€. Study of vilers

de Iield trip .

Sugar Cone Jnuiraznt

a. Fizld trip to = suger cone plentatio

Lebor Savings =nd Crop Processing Zculpmoents

€e Application of loadzrs, clevators cnd conveyor

unlonders.
be Applicntion of grinders, nivers and
Cost Anclysis

2s Perform ovming cost crlculction

b. Comnore owning cost vs custom work cost

Fern Machinery Sclection
ce Study of icchinery selecction

be. ypicecl nrobdlems.

n
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Tcoching Aids., Intelle_ent usce of audio-visual aias will

save Instructor time and stimulate studont interest
Audio-visunl aids increase the retention of lnowledge and
stimulate the development of understendings snd attitudes.
Most students remember what they see, hear, znd read longer
thsn what they only read. Aids which help students visuzlize
abstract concept and processes are especially vecluzble, Visuel
eids are nlso valuable in teaching :anipulative skills.,
Charts. Thesc cids are very nelpful in dcmonstratibns and
they can advantageously substitute the drawings on the chalk=
board, They are also valucrble in recordincs results obtained
in previous jobs, or in recordinsg local cgricultural deta,

In selecting a cheort, we have to consider very important
factors: the informetion provided riust be reliable, snd the
chert should be easily interpreted.

Yhen the chert is to be prepered in the shop, various
kinds of materiels mey be used in making ite. Anong them:
sign cloth, unblcached muslin, vellun cloth, wreppinz papecr,
stiff cerdboard, and window shades., All of the prreccding
kinds of mctericls have theoir merits end cen be used for
certain types of charts.

Several uanufccturers prepare charts wiaich con be ob=
tained from them upon re1uisiti§n. The Tollowing rr» dasirable:

cross—sectional engines

ensine parts

electric and ignition systceus
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fuel systeus and carourctors
lubrication systens

conlin; systens

valve systens

types of tractors

plows &nd alrrows

convines

other harvesters

planters, etc

Motion Pictures, Filmstrips, ond Slides. These materials

can be secured frowm machinery wcnufacturers, They are very
helpful for showing somc equipments which are not on hand,
Color slides could be taken especicl’y for teacaing purrose
during th2 performance of labor:tory sescions or field trips.
They ¢f{fford a tercner an opnortunity to rroject a picture for
cn arpropri: te period of time and Lo discuss it in deteil,

Preparing Slides. The prepaorciion of 2"won slides is very

easy and recuires little skill., The first essantial is 2
good, clecr negative.s Followings, ¢ few sujgestions repzrding
the preparation of slides:s
1. Have a processing coupany prepore a nositive filu fron
the procecsa? negetive filme. Tais job mey ba doine by n
locrl crmera shop at a cost cf o fow cents n fromo,
2. Sacure the nocescary slide binders. Slide binding kits
provi:de binders, :flasses for tie ‘ront -nd bock of ereh
H

slide, «nd conplete directions Jfor binding.
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2e Cut the poszitive fronz2 to be mounted from the file ond

..

plice it in 2 btinder with tho cnulsion sidz up for wloch

and whnite fila cnd the sniny cid: up for colored Ifilnm.

be careful not to scrotch or otherwise mar tac positive,
L, Label slide for futurec ucze,

Motion pictures. Motion mictures are espcciclly valuable in

dev:loping interest, in chrngias attitudes, in rcintins un

roblens, onid in developing generalizations. lowever, they

3

are often not the beost type of auddlo-vicucl «id for devcloping

-
sizills, Motion pictures ere usuelly best odipted for use in
introducing or sumnarizing discussions.

3

Overhend Projector. An overhead projector produces incges

fron trencprront plestic, ocetste sn2ets, or celophonaz rolls,
The overi2ad projector iy be used in o lighted roos. lirteri-
als m2y be rrepared in cdvonce for use, or the ovoriead nro-
Jector oy be uced instecd of cnolikbocrd, The instructor
mcy write on tae cellopncne réll &3 he instructs tihe studentis.
What he puts on the roll will be projected on the screen
in back of him,

The overhcecd projecctor ic preferred as visual 2id by
meny instructors becoause motericls for projection mcy be
prepared cuickly, easily, and cheaplye. The overhecd pro-

jector 2llows the instructor to face the class or audience

Opacue Projector. An opcoue projector will project the
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image of opaque objects and victures. It may be used to
project typewritten date, photogrophs, or a picture in a
book, bulletin, or ncgazine.

The divedvontace of this type of projector is tha? a
roon must be used effectively., Its initizl cnd ancintenance
costs cre relctively low, and the life of the projector is
long.

Field Trips. Agricultural machinery teoching needs of field

trips to places where the nachines are being used.s The pur-
poses of field trip cen be enwierated as the following: It
provides onportunitiss for gaining new experiences and in-

formation, it provides opportuniti-s for learning by d-ing-

tecching on the job, it relieves the rmonotony of cleéssroon

instruction, it helps to develop understandings, and it develops

studeat interest.

Planning a trip. A field trip needs to be carefully nlanned

and suitable arrcngenents must be made in cdvance. The in-
structor should entzct the form, organization, or concern
where the trip will be teken and acke the necesstry erronge-—
ments, This mcy meon personal trip by the instructor in

advaonce to the date of the field trip, or it noy be possible

to make the arrangements by phone or lctter.

Preparing the student., Before leaving on a trip, @ discussion

should be held with the students to consider the purposcs of
the trip ond whet will be cirpzcted of them: what they will

see, wnat to do, what experiences they should gain, and what
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should be the finezl outcome. This helps to crcate interest
and understanding which should result in desirable outcomes,

Transportation. School buses should be available for fiecld

trips, they usually provides thec most desireble type of trans-—
portation, In this way the students ere kept together., This
saves time ond lesscns the caance of discipline problems.

svaluating & field tripe The students who participate in a

field trip should discuss the trip as soon a5 possible cfter
the trip should be summerized and eppropricte conclusions
develoned, The students should clso participate in evalurting
the trip regarding its contribution to their purposes,

5. Equipment snd Tools, Most of the schools do not hove

enough equipment as to meet their teaching nceds., Sone
of the needed equipment and tools are listed below,
2 tractors for driving practices
2 plows (disk and moldboard plows)
2 harrows
1 corn picker
1 combine
1 cotton picker .
1 prony brale
1 draw-bar dyncnometer
1 set of engine parts mounted on & wood frane
different types of used injection diesel punmps,
nozzles and combustion chambers

2 c¢ross sectioned battories

1 display of different types of gears
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cross sectionsd transmission systenm

arc welder

Oxyacetilene welder

heavy duty i" portable electric drill with stand
vises

tire gauges

spark plug gauges

bregk point gzuges

battery lifter, strap type

guard cnd sickle anvil

wire wneecl brush

extractor set

electric bench grinder whcel size 6" to 8"

rpnm speed indicators

rol=

safety hoist, chain differential cap. ¥ to 1 ton

hydraulic j-ck, sutomatic type cnpe. 2 to 3 tons
trouble lamp

pans for parts

tank, parts wzshing 25 gel.

heavy duty gear puller
adjustable open end wrenches 8" and 12"
box type wrench set 5/16" to 1" by 16ths

box type comb. box and onen wrench sets 1/4" to
to 3/4 by 16tas

c.a. screw drivers 4%, 6", 8", and 10"

socket wrench set, ¥'" square drive 3/8" to 1 1/8n
by Z2nds

pliers, long nose 6V
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1 compresszion testing gouge
1 vacuum and fuel pump pressurec gauge
HOTZS: (1) Due to harvesting cculpment is very expensive,
arrangenents should be done to obtain it as

donation or loan from factories or other
institutions.

(2) Tools for meintenance workshop and laboratory
should be storeg conveniently.

Buildings and othor Facilities. It should be built as

Soon as possible a leboratory building with the following
feacilitics:

1 engine and system laboratory

1 implenent laboratory

areas for future expension

areas for individual resecarch projects

1 meintencnce workshop

1 storoge yerd

1 auditorium with cepceity for 30 students

2 storage depots

2 rest rooms

offices for instructors and majoring students

1 conference room =nd library

Workbenches. All workbenches which cra rloced =long the

wall should be epproximatoly 24" wide rnd 22" highe It

is desirable to use a 2n plank top. Benches should be

well broced, sturdily constructed, cnd 6 to &' ft, long.
If the benches are Sunporicd e cinst o w211, the

houcckeeping under the benches is facilitated. 4 roll-
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away rack that fits the cngle under the bench nay be
used with a bench of this type. Thls rack ucy be used,

for storing iron, steel beams, ani ccrtain tools,

Tool Storco.ece. Cabinets which contrin specific tools for

a iven kind of job ¢nd which rre located in the work

-

M 1 - . P
the b2zt plcces

ity
o)

2ren in ¢ shop arc censiderel to be onsz of
to store toolz. A tool roow will not be nceded whcn

cobinets are uvueds Only those tools which wre uszd

jo

oceoszionslly cnd other tecching aids con be kert in

storase roone.

ne sivce of cebinets wil'.

- 1 2

2omond upon

r3

Tool Caoinetc,

ths tools o> b2 stored in them ond the spece aveilcoble
on thz walls of a shop for hrnging thon, Shallow cabi-
nets using 1" x 6" pieces for the top, bottom, <nd cides
ore geeisfoctory for storing most of the tools in 2 shon.
They are ccotroctive, require o mziniaua -f space, end the

doors do not sog ensily. 3eversl cotinets of medium depth
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znd size ar few lerge covinets.

Portcovle cabinets «re becoming popular. Taey ey be
rolled to tho arers of the shop where the tools in the
ccbinets cre nonded, end they mey be pirced in @ séor:'e
room wiaen tihe toonls in the cooinets ore not in use. 1In
apypendix lo 9, o workbench and cabinet wnll detcil is
civene

Mrzt 2id Cobinet,

212 cabinect is nec
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shop. Certesin emount of first aid supplies should be
kept in reserve in order to insurc thst they will be
evailable for cn eumergency when e¢n item in the cabinet
ncy be cxhmusted,.

Zyheust TFanse. woxhaust fons or other nmeans are needed

to eliminatc smoke end fumes from the engine leaboritory.

Often the fans are installed «t the tise the laboratory

is built, but if this is not done, to place them after
1s cn easy jobe.

Zlectrical Facilities. Both 120 and 240 voltage c=hould

be available for lighting and powere This would include
both single ¢nd thrce phase wiring. Two or more single
phiase receptccles should be installed in the welding
arec, Another receptacle should be near the lerge ser—
vice door for welding in the outside work area. Convenience
outlines should be installed alonz or just above the bench
tops at 10 or 15'.inéervals around the shope. Retrsctable
convenience outlets installed in the ceiling cre economical
and facilitates chonges in wmechinery locetions.,
Lighting. Some recomiendations cbout lichting are the
following: -«

a. Sufficient li_ht for each type of job >n which

students may be working either doy or night.
be Absence of dircct or reflected glere.
C. Absence of shadows during the d:y or night,

d. Pleasing appearunce and eass of mcintenance,
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e, Artificial or natural lighting designed ond
controlled so thct it does not cdictate or linit
the work activities at any time.

H. Acoustics, It is necessary to minimize digturbunce in
the lecture room czused by running engines or nachines
in the lcboreatory rooms. So, it is rccoumnended:
a., Wells between shop =nd clessroom foirly sound-
proof.
b. Locate storzpe, conference, or other small room
between shop &nd classroom whenover possible,
Ce. Sound absorbent matericls for walls are zdvisable,
I. Safety. One of the most importcont considerations in
esteblishing a workshop is safety. Some recoruiendations
ere the following:

a. Arrange tools and work to give minimum obgstruction,

be Gasoline an. other fuels should be stored outside
the shop and kept in szfety containers.,

c. Safety arecs should be indicated by painted lines,

de Cerbon dioyide fire extinguishers should be av:il-
ablc in denger areas.

e. Providc safe storage for all inflammcble matericl,.
f. Store rogs in metel containers with tight covers.
Je Ground 2ll electrical outlets,

Je Arrancement of Tools and Eouipments, Agsriculturcl machinery

instruction cznnot be conducted successfully without
enough equipuicnt. Consequently, lorge aomount of ecuip-

ments are needed, and they should be properly arrconged.
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Proper arrangernent produces an attractive shor which

stimulotes student inteorest and foeilitates the develop-

ment of desireble abilities. Proper arrcngement is also

essential so that 2ll space may be utilized,

Following, a number of basic criteria {for the-arrense-

ment of ecuiprnient in a shop ere Ziven:

Ao

C.

d.

f.

-
e

The over~all plan of arrangerment should conforn
the uses to be mcde of the shop., (In our cose,
farm mcciirery naintencnce and repair in ;ho
leboratory rooms, and m~intenance worksnop re-
spectively),

Consider scfety frctors in the arrangement of th
eguipnent,

Provide for "dirty" work to be done in an area

of the shop near to o large doorwey.

Provide the maxiamum emount of space for the repeir

and maintenance of large mochines,

Have suitable tools for z civen job locrted near
the ploce where the work is to be donc. This <l
means the proper locztion of tool cubinets,
Locate the equipment whore z2deguate light is
available.

Hove the aress for sheet motal work =nd clactri-
ficotion cdjoining since there will be jobs in

clectriticating which will involve soldering.

Appendices lio, 10 2ndl 11 show tha distribution of sone

o
<

P

<

o}
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equirnment in the leboratery rooms,
In Aprendics ilo. 6, 7, and 8 there zrc shown some drawings

from the front, first floor and second flocr respectively.

RESEARCI AUD BUIDTUSION UORK

Due to the great importance of arriculturcl resezrch and

extension work, it is believed convenient to try them opart from

the for

A,

eggoing recommendations.

Resecrch. Tnis fundamentcl activity hns been carried out

in 2 very linited area, such as surveys to determine operation
costse essays about mecnageneont and field wzchinery ccopecity,
and study of mechanization on & spocific crop. So, there

are basic aspocts in‘thc machinery resecrch waich acve
remcined untoucheble, The results obtcined from a good
rescarch plcn cculd be of great benefit not only for the
surrounding rsreas but for the entire country.

e Selection, testing, and adeptetion of farm nochinery

to the Venezuelan conditions,

Inportence: Most of the mochines rre imported from
foreign countries with soils, climatic conditions and
crops very different to those of Venczuela., So, re-
search should be donc in order to chocse the propar
nachinery for the country,

~

« Lffect of use of different kinds of form mcochines on

[AV)

crop yields.

Importance: Results froam this investigation could



nelp the extensionist's work. It proportionc hin
with first hand inform:tion so that he c#n convince
rural people of the increzczing productivity ond,
consequently, more benefits they can get by using
cgricultural imachines,

3 3Iffect of different types of tillzre ond other inplement
J 0

applications on soils.

Inportzonce: From th2 stand-point of soil conservction,
the result of this work could lcad to establish the
proper method of tillage &nd other implem:nt epplic~
ation on each type of soil. In doing so, soil fertil-
ity and productivity will be kept in good stand,

L IEngine testinre. Use of dynamoneters,

Inportance: This kind of rescarch h~s grent iaport-

ance in engine sclcoction according to the work to be

developed, 2nd in deternining thne ne.v». requircments
of each nechanized opers-tion in accordance with nhysical
charzcteristies of Venezuelan soils,

Undoubtedly, therc cre other investigriions of
rel:tive importrnce, obut the ones clrocdy mentioned
are just cnough to berin withe IL is recommended to
continue with the surveys anc esscys cn couts cnl use
of machines.

B. Extension Vork.

e Demonstrection of farm machinery use. There is, prre-

ticclly, enything done on this aspect of the extension
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services.

Farm machinery deslers are performing d2incnstration
of ferm mechinery with connicrcizl purposes. So, a
reduced sroup of frarners receivae the benefits of this
policy.

It is proposed the establishnment of = demostration
service in cgriculturcal machinery which ean reach to
both the comuercialized ¢nd subsistence scctors,

2. Conferences for farmers. Agrono:xy schools hive becn

isolated from the rural scctor. A pgood plan of con-
ferences 6n farm nmochinery mencsouient and ncintenence
could be the begining of & broeder rclotionship between
the school and the farmers.

%2, Publication with information on farm mccninery. As

a part of the extension secrvice, & publication depert-
ment should be created in order to reach pecple living
in fartiher areos. Peompnlets or bulletins should be

edited regularly and in o very simpnle lansuase,

Finally, it is oportune to repeat tnat the joal of this

report is to give brief information about what is heppening in

)

Venezuela in the cgriculturel fizld, ond thct the recom:zendations

given in it do not pretend to be unique or exclusive ones, just

to be considered as 2 basis of discussion for futurc decissions.
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APPENDIX No. 9.

WORKBENCH AND CABINET WALL DETAIL
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APPENDIX No. 10

ENGINES LABORATORY. EQUIPMENT DISTRIBUTION.
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APPENDIX No. 11

IMPLEMENTS LABORATORY. EQUIPMENT DISTRIBUTION.
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