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~gricultural Mechanization (263-0031) USAID/Cairo 

RCJEl:T OES;:iUPTlC:1 This project is designed to support the developrent of agricultural rrechaniza­
tion in Egypt with particular focus on a sound planning, inlplerrentation and sUPf9rt base. An 
\gricultural Mechanization Group established in the Ministry of Agr~culture is conducting,.ork 
in five subproj'2Ct c..reas: (1) planning and evaluation, (2) soil improverrent, (3) machinery 
~gement extension, (4) service center developrent, and (5) equipment research and 
:leveloQ1'el1t. 
LlTHORIZATION CAn: oVID u.s. LOP F1..."\OIl~ ':"~L.."'IT PES IilM3U 

September 1979 $40M 84-15 o Other (Sped fy) 

'This sc.·..:ond evaluation of the Agricultural t-1echanization Project waS conducted by a four 
Jerson extel.'..al team during June-July 1984. An earlier evaluation of this project was IInot 
:onsidered adequate to assess overall project progress or to identify possible problems and 
30lutions. II Another evaluation was requested reflecting an aC:ditional year of implerrentation. 
['his second evaluation was conducted in the 45th rronth of the project J ife. 

The evaluation team found that, after a slow start, the pt"Ojecl has accelerated its pro­
~ess in achieving its objectives'. The Plarming and Evaluation Subproject has conducted five 
3urveys; prepared 22 technical ret:Orts, trained cOWlterparts in .;I:l collection, compilation, 
md analysis; and established a srrall computer hardware Wlit. Lali i,: .eveling has been the ~_ 

:cx::us of the Soil Improvement Subproject. Precision leveling of 1000 ft2ddans should be com­
Jleted by the end of 1984.' The t-lachinery McY,l.gerrent Extension Con1j;:onent has trained fifty one 
nechanization extension specialists; 1382 denunstrations/short courses were given to 12,868 
:armers and MJA staff; the project extension infomation unit has produced 10,000 posters, 
L20,000 extension folders, 18 television programs, 15,000 slides and 20 video tapes; and 
:echnical supt:Ort has bee..'1 provided to recipients of equipnent loans from ,the Principal Bank 
:or Developrent and Agriculture Credit (PBDAC). The Service Center Developrent activity has 
Jrovided credit to six private sector service centers and twenty three WDrkshops through the 
?BDAC. The water lifting credit fund has assisted approximately 10:000 fanrers in replacing 
:he animal drawn sakia with rrotor driven pumps. The Research and Developrent unit has funded 
nne research grants, conducted IlBclunery tests, developed a prototype thresher, rrodl.f~ed 

na.chinery, and conducted several in-country training programs. Overall, the project is ex­
~cted to directly benefit approximately 25,000 farmers through denonstration and training 
;ourses. The service center/village'...Qrkshop fund and the machinery introduction fund will 
i1directly benefit ove:L 24, 000 farrrers ','lith; n ~.he project area. Additional beneficiaries in­
;lude the university community and MOA staff. 

':'he original project design was ambitious toth in terms of thE:: speed of implerrentation 
md the scope of the activity. The Project Paper did not allow for start-up tine in the im­
)lerrentation plan - consequently the Project seems behind schedule. The Project Paper also 
~visioned that the Project would be the nexus for planning, implerrentation, and support for 
:gypt I s mechanization effort. This has proven to be unr~~listic given funding limitations and 
:he involverrent of other actors in agricultural rrechanization. However, the evaluation team 
:cncludes that the project will contribute to the g031 of increasing production-ar.d incomes_· 
Timin the project area, particularly if additional tine is allowed for extension of selected 
lctivities. The team also recollnends that gl-eater priority should be given to improving 
)rgar.izational and monitoring carxLbility, clarifying institutional responsibilities, expedit ­
ng customs clearance, emphasizing the importance of soil data, and simplifying loan 
)rocedures . 

..essons Learned: (1) Implementation plans should include start-up tinE in order to be real­
Lstic (2) Projects must be flexjble enough to allow for adjustment to external factors in 
he course of implerrentation. (3) The inavailability of much of the basic re~~earch on rrecha­
Lization constrained the project in the early stages. Where feasible, basic data should be 
Lvailable prior to ll1vest:rrent in a project. This WDuJ.d also insure that t.he results of 
!Xtension w'Quld be felt during the life of the activity. 

­
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UNITED S,ATES GOVERN~.H:N"j 

memorandum 
O"TE: 

"E~LY TO 
ATTN O~: 

SUBJECT: 

OCtober 17, 1984 

DPP&/PAAD: N. Sha~ik ..1,.»)
l' 

Agricuitural :.techanization Evaluation 

TO: PE: G. Laudato 

In response to your request, I nave reviewed ma~erial from tne 
sUDjeCt evaluation to trace tne pro=ess am identify problems.' 

'rhe report was performed by an 8-.ll. IHI: tnrou:jh an· 20: contracted by 
ll.ID/vl. Tne total cost: of me evaluation was appro;":lrila1:ely $85,000 
plus USAID staff time. Toe team cOw?Qsition consis1:ca of an 
eco~nist/team leader, agricultural extension and training 
s~=ialist, agronomist, and agricultural engineer. Tne first draft 
of D1e report lacked any sUDst:antive analysis of proJe=t pro9ress 
am accomplisnments. USAID/A3R, USll.ID/DPPE arn tne i1inistry of 
Agriculture provided toe tea~ wiL1 extensive written ana oral 
co:mn~nts. 'lne tearr. l-:a.1er revise6 1:ne document in an attempt 1:0 
respon::: to U1ese con::::=r n.s. 

~~e revised final report: does a oetter JOD or aocumentlng ?roje=t 
i~uts aro OUtpUts. Eo=u of the five sutactivities is des=ribed in 
~et:ail an: proje=t oen:rlciaries are e-~oerat:ed. However, tne 
e°.;aluauor. 1S ..eai: or: :.n-:: 2i..:ii)'s_:3· a:. 'U1E: p..1rp~se anS 90cl level. 
'_';1-: re::>:>:t is rot c:Jiii;.:'et::ly reS::Xjr'2l-Je to tn~ :':ollo·...·l~ ite..ns froll 
t.ne s::::ope of W~:: Y.: 

COIT\.-:lent: on tne extent: to wnieD a:::nlE·,'e.l1.:::-nt.s at. me proJect. 
purpose level. are a£fE::;:.ir~ :ariil-2rs am rural Dwellers. (Are 
ijilprOve:: eql.1i;xilent. am te:::::-:niques =E:a:::ni.~ farmers? .~E: they 
us:rr:: t..'ie.i. a?pro?riatei.y? \o.'ir.r ""ria':. ef~e:::t on pro:Juctivity, 
:'.n::i7-=, c::-;· :"'::1-=::~: .-:.::: ~:>cc.:' ~:--;~=e;::~:::-:.:=s ;.'-=r=:l·,1:~ ::-::,; 
c·;-,?jr ::'.l~": ~:e.= c~.: :;:2:'=.:J.:..:::.-.:':-;: =-=_c'::::' 5~:i:J:'=:' =-=::-,;i=eE f): 
:7='::1c:-~ 2::.:s..:'f,: I 

.:..ssess r..ne. e;.;':.~;-;:. ar~ ;""o':.ure of :;.)XdlrBt1or: ""'=::l:\;,':==r. me various 
;:.roJe=t. out?U1:s. (p.re wey prc.~::es:ln: at co,ilpar.iDle rar.es? 
Does t.he WOr!, ot on:: facili:.ate aro/or compleme:1t tI1E 'work of 
t:nE: ot..-lers? If rot, ....:1y rot?) ..i:lere E.?pro?:iar.e, re::om,-:lero 
act.lons tne.:' ;Tic:: De n=::-2ssary to 1ITipr 0VE me coordinanon 
between the our-pur.s. 

Document tne extent to wnkh progress has been maae ir! a=nievin:; 
the proJect purpose. (Has the project contributed to L~provea 

Egyptian capabilities ~o plan, support ana carry out appropriate 
mecnanization etforts? Are the agricultural mechanizahon n=eas 

O~ION"L. ~O"M NO. 10
 
("EV. '''0)
 
GSA "M" (41 C~") 101-11.'
 
1010.11' 

fll!. S. GOVI:PJltltHT PRlh'":IIlC orncr 1982 0 - 36l-~26 (7290) 
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nation-wide being identifie1 am addresses more effectively., 
efficiently and comprehensively as a result of this project? 
Are previous gaps in the ran:Je of mechanization analysis arrl 
sufPOrt efforts being filled? To \\'hat ex ent is progress at the 
purp:>se level attributable to output achievements to date?} 

The team was not able to evaluate the coordination 'between the 
various project outputs or the relatiorJ;hip between these outputs to 
the project I s overall purpose of developing a planning, 
implementation, am support base for agricultural mechanization in 
Egypt. The team also neglected an analysis of the project within 
the broader context of agricultural mechanization in Egypt. Given 
the, major role of other dOl10rs am GOE entities in mechanization, 
this analysis is of major significan::::e to the project. 

There are a numrer of reasons why this eV3.luation was not as useful 
as it could have been: 

1.	 The team seeme::l to lack expertise in evaluation. Project 
COlTlfXments were treated as discreet entities rather than as 
parts of an intes'rate::J. wh:::>le. The tee-In also fell into the 
"we-h3v~-to-c:riticizE:something" syrr'1...rane. Some of the 
cr iticisns -- such as the obsessio;'"j wi th legal dcx:umentat ion 
seem rather ~an~ic. 

2.	 The te~-n waS una';)le to Cam:le:1t on overall aevelo~)lnen':.s in 
agricultural mec:·l2l.nizat,ion in ;gyp~ due to (a) the 
~~:::"-~':'-!""\;'l'~\T• 0'=_ "C>\' _;....... J~ _ 0; .~.fc:....4., ('D). u_
i~1·\71··';,,::>is ·,....."... ··us=-	 ··ne..J.!C\lc.J....L~ r._.. __ ..... ~a _ :::,"'-'::ar. 

lad< of tea.TT1 e>:~r:.ise on mec:rani zatior. p:!liC'}', an:: (:::: I the 
cDm?lexi~y of the situation in Eg)?t . 

.:-.	 Per5~nali. ..y pro'ble!!ls pla~e5 the evaluation from th~ start. 

In <;Jeneral, I t.'I1ink US.?J:D provided the tecrr, wi th more than adequa~e 

S1..?p:>:-t. \\":1.:..1e t::1: us.:'JD ?roject Office:- was not in country, botb 
.:'=:1'J~.:' ?:.?J:': =-T r:!".... ,.&~<:.. : S;>e:1~ a ~=a:' c-=:=..l ~: ~i:-v= ~'i ::n t=3J~ 

;7le::lre-s. I ~c :1~'~ ~:r!.i.n}.: L-.u.s ev-aj'j3~i:>:: ~aE r2~~es-=rr:a:'iv~. Tn€: 
,:!,;::.~i ~:...t c: :..,.::.- :,-:::..::., t:-l-: t.~rri~, t:.,~ a'~5e:1Ce 0f t-:1e ?!:":,je:::. O==ice.:, 
en:: t.rl: c0i:i?l-:x:i ty 0: ti'le ?Oliey enVirO:-=Tlent. in a~icultu:ral 

~==~a~lza~ion ell con~ributeC to ~~ermining ~ne success of this 
ev-aluadon. However, there are some obvious lepsons to·be learned. 
1.nsurlD§~f.ne"'"avaiIanTIltv' 'of Drol~ect '~p'er'sonnel 't.t" .... ciIt·lcai. w'here 
~U5.u:m-exDE:cts-a'1--e\.c.--rua~lon-to' a-I sC'us~ tne- "liilDlicatlons o{' GJE 
oolicies- or relat.e5 areas, the eva.i"UatiO~tea;·-sMUlOl.nclU:ie' 
~'Pertr5e"'·on--·E:i).pt. SCcpes of w~kam team briefings should' 
'eiipffislze 'Otll:put,_7~ ·pUi.-pose·:.revel· aiiarysis, describ: the context. in 
whiCh the p:oject is ~erating,"am pI-ovid"e the team with a sUImTlary 
of USAID ' s prirrary concerns in the sector. This can be accanplished 
bv hav~ng the seq>.:: of work fcx:us on trese areas am. simply
attachlng tile PES format am. NE Bureau guidelines as an outline for 
general arf'~S to be covered. In addition, evaluation teams should 
receive the Q)SS annex am. other available dccuments on Egypt 
relevant to their sector in the future. 



- 3 ­

D=spite its problems, the evaluation report provides useful 
documentation on project progress and raises several issues for 
consideration by USAID am project staff. MJst importantly, the r·lOA 
is satisfied with the report arrl considers it a useful document for 
the ir purp-..>ses. 

cc: AD/.nt3R, D. Shaer 
AGR, A. Radi 
AGR, J. Lee 

DPPE/PA~:NSH.~IK:JS:DOC12P:IO/15/84 
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EGYPT
 
AGRICULTURAL NECHANIZATION PROJECT
 

263-0031
 

I. EXECUTIVE SU~IMARY 

In September 1979, a grant agreement between the Government 

Jf Egypt and the Agency for International Development was signed 

which established the basis of funding for this project. Th~ 

project was designed to build Egyptian capabilities to plan, 

support and carry out appropriate ~echanization efforts. It 

is being" carried out through the Agricultural Mechanization 

Research Institute and consists of five SUb-projects: 

1. Machinery management extension 

2. Soil (Land) improvement 

3. Service center devalopment 

4. Planning and evaluation, and 

5. Research and development. 

In addition, there were to be several supporting activities, 

such as traini~g, assistance to small manufacturers, credit 

funds (i.e., water lifting fund, service center/village workshop 

funds) and research grants, which were carried out directly 

or through interaction with othe~ organizations. 

The project activities were focused on 25 selected villages 

in five Governorates. This area represented 41% of the total 

cultivated land in Egypt and was representative of the major 

agronomic and socioeconi~ic conditions within its boundaries. 

The budge~ed cost of the ?roject was u.S. $ 47.121 million, 

with the United States contributing U.S. S 40 million (as amended) 

1
 



and the Government of Egypt, U.S. S 7.121 million in local currency. 

Thi~ is "tne second external evaluation bf this project 

carried out in the 45th month of operation by the Pragma Corporation. 

~ys of the Project 

Th e pro j ect has been unde n. 3y ~ince--September --1979,-- the 

date of signing a host country contract with Louis Berger Inter­

national, Inc., for 9rovision of technical assistance. 

Inputs 

The project gained momentum early 1982; the peak level 

of expenditure occur:ed in 1983 and continued in 1984. Over 

75% of expenditures for commodities and 68% for technical assistance 

occurred during the 1982-83 geriod. The best performance is 

observed on the water lifting Credit Fund, followed by the service 

tender village workshop fund. Research funds experienced a 

slow start u9 and a decline in the rate of disbursement in 1983 

which contributed about 485 gerson months; this is about 68% 

of the total planned input. The project has completed its T.A. team 

of 13 members. At the ?resent time about 700 GOE personnel 

have been recruited by the AMP which constitute the total level 

of input as 91anned. Management, the USAID 9roject officer, 

and the T.A. team deserve che credit for most of the recent 

9roject acco~plishments. 
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SUb-Projects' Statys 

l~ Machinery Management Extension 

The purpose of this sub-project was to design a mechan­

ization extension program that could serve as a model for estab­

lishing an equivalent component within the extension service. 

Some	 of the major achievements to date have heen~ 

•	 Fifty-one mechanization extension specialists selected, 

trained and appointed; 

•	 381 items of farming machinery were in operation as 

of June 1984, and 939 are being ordered for 1984-85; 

•	 1382 demonst,ations/short courses given to 12,868 

trainees (farmers and staff) and 1663 plann' J for 

an estimated 12,500 for 1984-85; 

•	 4 MOA staff members are completing MSC programs and 

2 more are being processed; 

•	 26 farmer/leaders and 42 starf were sent on short-term 

technical trainings; 

•	 A project extension information unit was established 

with basic photo and video tape equipment; it produced 

10,000 posters, 120,000 extension folders, 18 television 

programs, 15,000 slides and 20 video tapes; 

•	 A mechanized farming system was established on a Government 

farm where workshop ~nd mechanized farming methods 

are taught; 

•	 By the sub-project's technical support, over 200 pieces 

of equipment for a total of L.E. 636,000 have been 

3 



financed through the Public Sank for Development of 

Agricultural Credit (PSDAC); 

•	 Technical support was also provided to PSDAC for disburse­

ment of over 1.9 million L.E. to farmers for the purchase 

of water lifting equipment (1414 loans). 

2.	 Land Improyement Sub-Project 

Under the project a new division in the Executive 

Authority for Land Improvement projects was planned to be established 

to provide sub-soiling, 'drainage and land levelling services. 

The project in cooperation with the Soil Amelioration Organization 

would have supplied the necessary farm machinery, trained personnel 

and advisors. 

Land levelling has been selected as a primary activity 

for land improvement and laser equipment as the instrument for 

precision levelling on a cor.unercial scale. A total of. 15 technicians 

received training, 37 tractors, and 26 laser units and other 

equipment were purchased and applied to the field activities. 

The sub-project should be able to complete precision levelling 

of 1000 feddans by the end of 1984. 

3.	 Research and Deyelo~ment Sub-Project 

The sub-project has a proposed budget of over 3 million 

dollars and is designed to support research in Egyptian institutions 

and funding of a farm mechanization Research and Development 

center. The staff includes sixteen professionals, twenty support 

personnel and two advisors. The sub-project's major achievements 
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to date have been: 

•	 Refurbishing of the Agricultural Mechanization Instituta 

Test. Center· 

•	 Conducting tillage tests 

•	 Modification and testing of four pieces cf machinery 

•	 Development of a prototype thresher 

•	 Processing of nine applied research grants 

•	 Conducting several in-country training programs 

•	 Carrying out Egyptian-American collaborative research 

4.	 Planning and Eyaluatioo Sub-Project 

The planning and evalution unit was designed to insti ­

tutionalize an effective planning, implementation, and monitoring 

body for national agricultural mechanization programs. This 

unit consists of three advisors who are led by the Chief of 

Party. 

The sUb-project's activities were concentrated mainly on: 

•	 Conducting five su:veys (farm management, base line, 

water lifting cost, wheat planting and rice harvesting) 

•	 Preparation of 22 technical reports that included 

economic studies, social studies, and specific activity 

evaluation reports 

•	 Training of Egyptian counterparts primarily in data 

collection, compilation, and analysis 

•	 Preparation of implementation plans, procedural guidelines 

and three letters of understanding for disbursement 

of loans 
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•	 Setting up of a small co~puter hardware unit (H.P. 85 

and 86 for data ~rocessing) 

5.	 Service Center Deyelooment SUb-Project 

This sub-project was designed to address the b~sic 

repair and maintenance needs of the ag~~~ral-mechanization-

program in Egypt. 

As originally designed, a total of S5 million of the loan 

fund was allocated for disbursement to the private seqtor for 

service center ~nd village workshop development through PBOAC. 

So far, the requests for funds for six service centers 

have been approved by the bank (L.E. 1,064,718), with five more 

applications under review. The amount of committed funds, as 

of May 7, 1984, totaled L.E. 639,200. 

A total of 23 workshop loans are completed, 5 approved 

by the bank but not processed, 40 loans are under bank investigations 

and 16 are being reviewed by the project. 

Beneficiaries 

By the completion date, this project should be able to 

reach about 25,000 farmers through demonstration and trainiug 

courses. 

$	 The project provided off-s~ore training for 26 key 
._ - _-_.J .. _. __. - _ _.--. _. 

farmers and 42 staff members and in-country training.---- -_..
 

for 51 mechanization specialists
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•	 The water lifting fund with its eminent success, assisted 

some 10,000 farmers in "replacing the animal-drawn 

Sakias with motor driven pumps 

•	 The university community through involvement in conducting 

agricultural machinery design and development research 

d± rectly benef it f rom the" pro-j ece and-·f ina-lly" 

•	 The service center/village workshop fund and the machinery 

introduction fund will indirectly benetit more than 

24,000 farmers within the project area. 

Conclusions 

The evaluation team's general findings are that: 

•	 In the last two years the project has shown an accelerated 

progress toward achieving its goals. 

•	 The project will achieve its objectives if additional 

time for extension of selected activities are allowed. 

(No additional funds are necessary, since the project 

has only expended 37% of its total allocated funds.) 

•	 The project, due to a slow start at the early stages 

of implementation, is behind the schedule if measured 

by the project paper implementation plan. 

•	 The direct and indirect effects of the project measured 

through beneficiaries are impressive. 

•	 The project will contribute to the goal of increasing 

production and incomes within the project area if 

additional extension is allowed. 

7 



~Qmmendations 

Some of the important ongoing project activities are not 

expected to be completed by the end of the project. This applies 

especially to the following activities: 

a) Those which are tiwe consuming (e.g., off-shore academic 

training); 

b) Those programs which were too extensive to accomplish 

d~ring the ti8e frame ?roposed (~.g., completing demonstrations, 

trailling of trained mechanics/operators in all 25 villages) 

and; 

c) Those components which are essential but could not 

be accomplished, such as the training of research support staff 

on the use of specific testing equipment (in-country training 

which must be carried out after the equipment has arrived) and 

continuation of the off-shore academic training. 

1. Since available funds to cover these activities will 

still be available, USAID should consider extending those components 

that take a longer time to i~plement. 

2. If the project activities are extended and follow 

the path as recommended by the team, priority should be given 

to organizational structure and project monitoring. For this 

purpose, services of short term consultants can be utilized. 

Organizational structure, interaction of the projects' depar~~ents, 

divisions and personnc 'long with scopes ot work should be 

prepared. Efficient systems of management data collection and 

analysis, and a brief format ror quarterly reporting of projecc 

activities should be prepared. 
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3. In the remaining time, the project should focus on 

clarifying the future institutional responsibilities for the 

activities it has initiated. To insure the continuity of those 

activities that cannot be transferred to the Agricultural Me:hani­

zation Res~arch Institute, (i.e., those involved in the disbursement 

of credit funds) available A~1P trained staff and personnel should 

gradually be transferred to appropriate positions. 

4. Priority should be given to the custom clearance, 

assembly, and distribution of the large number of equipment 

items scheduled to arrive in the next six-month's period. Outside 

support assistance may be needed to assist in equipment assembly. 

5. The characteristics of the soils (soil survey) provide 

important information for technical decisions involving land 

i~?rovement and ~echanized tillage. To the extent feasible, 

the project should consider the importance of the soil data. 

6. The effectiveness of the three revolving funds (service 

center village workshops, machinery introduction and water lifting) 

can be further facilitated and improved by modifying the letters 

of understanding to pr0vide for continuation of loan disbursements 

and to shorten the loan-making process. Credit fund disbursement 

involVing the project's agricultural mechanization loan approval, 

processing, and Gonitoring would be further improved by involving 

other banks in the process. 

7. The water lift fund should be replenished as soon 

as possible. The success of the fund disbursement is sufficient 

justification for such action. 
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8. An immediate review of the legal documents to assess 

omissions and needed requirements could be helpful. Appropriate 

amendments allowing line items adjustments should be prepared 

and approved by all parties. 

9. An internal evaluation during December 1984 will be 

helpful to assess the· total project--progress and- assist- in identify--­

ing those items needing action before project termination and 

preparation of the End of ?roject Status. 

10. A simple semi-annual review of project financial data 

broken by sub-project should be prepared. This should be carried 

through the life of the project and will provide the management 

with a clear picture on actual flow of funds in relation to 

sub-projects' activities and progress. The study can begin 

from the inception of the project and should include projected 

pipeline and actual level of expenditures. 
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II EROJECT BACKGROUND
 

The Agricultural Mechanization Project (AMP) is a five­

year undertaking designed to provide assistance to GOE to insti ­

tutionalize an appropriate planning and implementation system 

for the development of mechanization programs. The project 

is carried out by an- ag.ricult..·_raLmechaniza..~iQ[LuniLe:;tablJsh..e(L 

within the Ministry of Agriculture (NOA) under the direct supervision 

of the Minister (see AMP organization chart figure 1) • 

The project consists of five sUb-projects as follows: 

1. Machinery management extension 

2. Soil (land) improvement 

3. Research and development 

4. Planning and evaluation 

5. Service center development
 

In addition, there were to be several supporting activities,
 

such as training, credit and research funds.
 

A proje~t director, a deputy director, five sUb-project 

oirectors and a team of 13 expatriate advisors form the core 

of the management and advisory group. Each member of the technical 

assistant group provides advisory services to at least one Egyptian 

counterpart. The project director has full authority in implemen­

tation of the project ~ithin the confines of MOA and USAID rules 

and regulations as they apply to this project. As appears in 

the project paper (P.P.), the intent of the project is both 

to build general capabilities to meet demands for services and 

information, and to affect demand growth through extension, 

planning, research, training and funding mechanisms. In the 
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process, the growing tendeccy to allow farmers to set the pace 

and scope of mechanization will be t~Lenghtened. Part of the 

strateQY is thus to maximize private sector provision of mechani­

zation services. 

A. Proiect Physical Characteristics 

Projec~ implementation activities were primarily kept within 

the boundaries of five Governorates: 

1 . Beheira
 

2 • Gharbiya
 

3 • Qaliubiya
 

4 .	 Sharkiya 

5 • Minya 

A total of 25 villages were selected as project areas within 

these Governorates (fiQure 2). Nine villages outside the project 

area were used for control. Outside organizational support 

and involve~ent included: 

•	 Universities and other institutions for conducting 

research and development, 

•	 The Principal Bank for Development and Agricultural 

Credit (PBDAC), 

•	 R8search and development centers and stations, 

• Other Agricultural Mechanization Projects in Egypt. 

The area covered by the five Governorates (2,148,000 feddans) 

represents 41% of the total cultivated land in Egypt. 
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PrQjects Dates 

In Septembel 1979, under the auspices Qf the FQreign Assistance 

Act Qf 1961, as amended, the Agency for Inte:national Development 

(AID) signed an agreement wi~h the Government of Egyp~ tnrough 

which a total of 40 ~iilion U.S. dollars (as amended in Nove~~er, 

1979) was granted for implementatiQn of the project. On September 

15, 1980, MOA signed a five-year contract for provision Qf a 

technical assistance advisory group ~ith the Louis Berger Inter­

natiQnal IncorpQrated (LEII). Signing Q~ this CQntract initiated 

actual implernen~atiQn of the project. 
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III.	 EXTERN~L r.:VALLlAT70N METHODOLOGY 

A.	 Primary Reasons 

The external evaluation of the Agricultura~ Mechanization 

Project (AMP), which was scheduled for the first guar~er of 

1982, was deEigned to examine "the i~plementation status of 

each component, identifying issues and problems as necessary" 

and to determine "~he overall effect of the project." Since 

the project was in its ea~ly s~ages of implementation, this 

initial evaluation was delayed until February; 1983. The resulting 

evaluation report "was not considered adeguate to assess overall 

project progress or to identif J' possi~le problems and solutions. 

Since the report was considered inadeguat~, a supplementary 

evaluation, reflecting an additional year of implementation, 

was requested. The request was granted and the report presented 

here is the result. 

The primar~' reasons for the external evaluation.are: 

1) to provide assessment of: 

• progress in achieving the project's output to 

date, 

•	 the status and progress in overall coordination 

among the sub-projects, and make recommendations 

for improvement, 

•	 the project's potential to affect the private 

sector, farmers' income, demand for labor and 

agriCUltural productivity; 
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2)	 to document and comment on: 

•	 the extent of progress made in achieving the 

project purpose, 

•	 the project's impact on farmers and rural dwellers, 

and to analyze the project's iwpact on asricultural 

mechanization in Egypt and recommend necessary 

actions for an efficient iwplementation during 

the remaining life of the project." ('I'he scope 

of work for the evaluation is presented in Appendix 

A) • 

B.	 Composition of the Eyaluation Team 

Dr. Mohammad Fatoorehchie
 
Team Leader / Economist
 

Dr. Anacleto G. Apodaca 
Agricultural Extension and Training Specialist 

Dr. Wifredo De Rafols
 
Agronomist
 

Dr. John E. Dixon
 
Agricultural Engineer
 

C.	 Approach 

The approach in meeting the scope of work was, first 

to review the project at the planning and design level (pre 

implementation) by studying the project paper, the grant agreement 

and the work plans. '.:'his v;as followed by making field visits, 

interviewing various people, and by reviewing project documentation 

and activities from initial implementation through current status 

and operation. The thiru step in the approach was to identify 

accowplishments, problems, and constraints based on the above 
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gathered information. In the fourth step, the expertise of 

the evaluation team and the team's experience was used in identi ­

fication and analysis of acco~plishments and constraints. This 

analysis suggestec the reasons for the progress and discrepancies 

in the course of project implementation. The whole approach 

culmina ted with the t-eam- fo-rmul-at-ing -conclus±ons·-and- r-ecOfilffieAoa-twns 

based on their findings. In preparing their report the team 

followed the outline for the Project Evaluation Summary. (PES). 

D.	 Methodology 

Several evaluation techniques were employed during 

the course of study. These include but were not limited to: 

1.	 Conference sessions with personnel from the Ministry 

of Agriculture (~OA), Ministry of Irrigation, Principal 

Bank for Development and AgriCUltural Credit (PBDAC) 

and officials responsib~e for direct or indirect coll~­

boration between the project and their respective 

organizations. 

2.	 On-site visits to the sub-projects operations sites 

in five governorates. 

3.	 Conferences with MOA and Louis Berger International 

personnel working in various capacities of project 

management and operation. 

4.	 Review of published reports, specifically the activity 

reports, working papers, contract documents, operating 

procedures, memorandums of understanding (PoOU), the 
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project paper (PP), the grant agreement, project implemen­

t~~~on letters (PIL), and invitations for bid (IFB). 

5.	 Review of the wanagenent style being used in planning, 

operation, and internal evaluation of the project. 

6.	 Discussions with officials of other agricultural mechan­

ization projects and operations personnel directly 

or indirectly involved with the project or sub-project 

operations. These discussions included people from 

other donor organizations. 

7.	 Visits with the USAID/Cairo officials and personnel 

to ~larify findings on delays, release of funds, and 

procedural inefficiencies. 

8.	 Visits to several workshops, service centers and agri ­

cultural machinery and equipment showrooms. Team 

members discussed project effectiveness, problems 

and potentials as they affect the private sector. 

9.	 A visit to the ~achinery research and developnent 

(R&D) center in Alexandria, and conferences with University 

of Alexandria personnel. Project impact, research 

goals, problems, and results potential were discussed 

with the University project principal investigator, 

University officials and the research director, among 

others. 

10.	 In-fielc visits to several villages. Team members 

discussed and investigated project caused mechanization 

on farming operations and possible changes in the 

farmers' lifestyle and farming practices as affected 
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by the project. 

11.	 Visits with banking officials at the national and 

governorate level. The project's activities, as they 

affect the banking system and cheir clients, were 

discussed. 

12.	 Comparative analysis and trend and progress rev~~; 

techniques were used based on observations,review 

of documents and th~ evaluators' past experience. 

These items formed the foundation of this evaluation 

study. 

Lists of organizations, sites visited, key individuals interviewed 

and a list of references appear in Appendices K and L respectively. 

E. Constraints 

The evaluation team had to function under several 

constraints which affected its ?erformance. Chief among these 

was the very li~ited time originally allowed for evaluating 

such a large and complex project, including the writing of the 

report and its discussion with both USAID and MOA representatives. 

In addition, the timing was unfortunate because the tewll's arrival 

coincided with Ramadan (June 3rd) and the accompanying changes 
~ 

in office hours and absence of the staff during the critical 

last week of the team's visit. The team is very grateful to 

the project and USAID staff for interrupting their holidays 

to assist in completing the evaluation. 
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F. Schedule of Eyaluation Team Actiyities 

June 3 Arrival in Egypt (Cairo) 

June 4 Eriefing, orientation, preparation of the 

tea;:;;s workplan 

June 5-10 Interviews; Cairo 

June 11-13 Field trip to Minia Governorate 

June 14 Field trip to Qalubia and Sharkiya Governorates 

June 15 In~erviews Cairo 

June 16-17 Field trip to Gharbiya 'ina Beheira Governorates 

and Alexandria 

June 18-26 Interviews, report preparation 

June 27 Joint weetins with MOA and USAID staff to 

review findings, conclusions, and recommendations 

June 28-July 3 Incorporation of cOwments and completion 

of report 

JUly 4 Delivery of first draft to USAID and NOh 

July 5 RevisioDs to rough draft 

July 6 Departure of specialists 

July 6-12 Report finalized for delivery to USAID and 

MOA 

JUly 12-14 Printing, binding and shipment of final 

report. 
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IV. EXTERNAL FACTORS 

A. General Regort Setting 

1. Social ecooo~ic conditions in project areas 

There have not been any major changes in socio­

econou,ic conditions in the project area. ~t is interesting 

to note that according to the AMP village profile, working paper 

No.6, there are some important characteristics, such as: 

There were 22,779 landholders on 37,029 parcels of land; the 

majority of the villages have between 2,000 and 10,000 inhabitants 

with an average of 6,000; the c~ltivated area of each project 

village ranges from 485 to 3,815 feCldans. 

2. Status of national acricultlual mechanization 

Agricultural mechanization see~s to have gained 

importance since the project began. The MOA activities have 

been brought under a single director in the Agricultural Mech­

anization Instit~te. He is also Director of the AMP, as well 

as having the responsibility of other mechanization projects. 

In addition to those under the Director's control, there are 

several projects from other donors which have agricultural machinery 

components. (See Figure 1). 

"The MOA has issued, for the first time, a five year plan 

for mechanization that describes the following areas as the 

most promising for production increases through mechanization: 

a. Better seedbed preparation 

b. More timely planti~
 

c' Precision levelling operations
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d. Replacement of animal drawn sakia with motor-driven 

pumps 

e.	 More diversified used of tractors 

f.	 Placement of thresher-~innowers and mechanical grain 

harvesters. 

The plan concludes that in order to achieve progress in 

th~se areas, equipment constraints and support system deficiencies 

must be addressed. The plan is designed to address equipment 

shortages, introduce new techniques, establisb a country",'ide 

network of service and repair centers, and train mechanics."l 

This excerpt is quoted oecause its objectives are so similar 

':.0 those 0 f the AHP and it may be assumec that the project influence 

is evident. 

3.	 Other donor projects Qn agricultural mechanization 

A nunber of other donors are carrying out related 

projects or have plans fQr them. (See appendix B). 

B.	 Validity Qf As;um2tiQn~ 

As explained earlier, tne implicit assumptiQn of the 

PP of a global approach was rejected.. Due to fund limitation 

(U.S. $40 Po), the pilot approach to implementatiQn of the AllP 

is ~ore apprQpriate. During the follQ~ing analysis, the pilQt 

approach to implementation Qf the project is considered as an 

implicit assumption. The validity Qf the PP assumptions are 

examined e~d appropriate explanatiQns given. 

l~SAID States Report Qn Agricultural Mechanization in Egypt. 
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1. At the ooal level: 

•	 "GOE policies encourage agricultural production." 

This assumption as applied co the implementation 

of the AMP remains valid. 

•	 "Eigher production translates into higher 

~. " rarrr, lncomes.
 

If rrices cf the inp~t ~nd output move together,
 

this assumption remains valid.
 

2.	 At the sub-~oal level: 

•	 "Relative prices of labor and equipment 

do not discourage far~ ~echanization." 

A preliminary review of project findings 

and available data suggests that some desree 

of substitution between capital and labor 

exists. The elasticity of possible changes 

should be invescigated further by a study 

utilizlng production econo~ic models. The 

planning and evaluation SUb-project can 

carry out the analysis in early Summer, 

1985. This study should test the degree 

and magnitude of substitution between capital 

and labor in respcnse to price changes. 

In our view, the assumption should remain 

valid for changes in relative prices of 

labor, irrespective of the change in the 

prices of equipment. 
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3. At the puroose level: 

• ~GOE provides necessary resources." Although 

the provision of necEssary resources by 

GOE or. nUmerous oceasio~s faced SOmE problews, 

quantity and masnitude havE not caused signifi ­

can t 0 b s t a c 1 e sin i ~ ? 1 e ID"€ n tat ion 0-£ the 

project. This assu~ption is valid. 

• "GOE is serious in co~mitmEnt to turn over 

certain responsibilities to the private 

sector. " 

GOE has done a commendable job in disposing 

the services of PBDAC for cisbursement of 

funds to the private sector. On several 

other issues, attempts have been made to 

encourage involvement of the private sector 

in agricultural ~echanization. 

This assu~ption is valid. 

4. At the outout and in~ut level: 

• ".z..ID/GOE resou rees necessary for implementation 

of the project are available." 

Other than the issue as discussed in No.3, 

above, the project received full AID/GOE 

support. 

The assumption is valid. 

• "Contracting and conu;lodity procureI:lent proceed 

according to i~ple~entation plan." 

As discussed earlier, the designed impleI:lentation 
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plan as it appears in the PP underestimates 

the actual time needed for procurement. 

Therefore one of ~he assumptions, that of ~he ~ime reguired 

for contracting ana CO~~O~l~Y procurement as it applies to inputs 

is invalid. 

Availability of P.ID/GOLJ:eSollrce.....re.mains..as_a\l2 1 id assumpt.i.on.L 
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V.	 INPUTS I OUTPUTS 

l-.• INPUTS 

The total leve~ of funding of 40 ~illion dollars for i~ple-

mentation of ~he A~? includes 21.2 ~illion 6clla:s of U.S. $ 

.	 , 1equivalent 1n ... OCO_ currency and 18.8 million dollars in f~reign 

currency. 

As of May 31, the total expended amount reached 26% on 

foreign currency (U.S. 54.966 million) and 45~ o~ local currency 

(L.E. 9.643 million). 

The team was informed of a noticeable level of expenditure 

...,'hich will possibly appea r in the end of June f inane ial statement. 

In our esti~ate, this iten ~ill a~ount to about 5% of the above 

expendec ar.wunt. 

The projected level of expenditure up to June 1, 1984 is 

30 million dollars which is eqUivalent to 75% of the total allocated 

fu~6s. The level of expenditure by line items differed from 

one activity ~o anotner. 

Table 1 briefly ?resen~s the planned level of expenditure 

in comparison to total budget and the corresponding percentage 

of expenditures by line iten. 
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Table 1 Level of ::::xpenditure in Comparison to 

Buc?et.ed LevE:l 

r.s.s 1,000
 

IterJ Plannec. 

l1.S.Dollars 

.L • 'l'echnical 8,726 
;'.ssista:1ce 

2. CoITt"":'loc.i ties 12,133 

.:J'" • 'I'raining 3,023 

4. Research Funds 3,005 

s-,o."':'; ~c: 
oJ • Special '-' ................. _....
 

943
-..,,.,c. .... _ e~: c :.. ~ 2. '":. i c ~~ s 

6. O-:.her costs 100
 

7 • Facilities 70
 

8. Loan £'..:nds 11,000 

E>:penc.ec I
I
 

To Date I
 
I


U.S.Dclla.:::--s i
I 

~,713 

3,379 

6~3 

208
 

22
 

28
 

5,565 

-II
 

I
 

Expenditure 
~ 

Percentage 

54
 

? ~_0 

23
 

i
 
I
 

2
 

2
 

°
 
51
 

TOT A L 40,000 14,609 37 .'".vg. 

Source: Activity Reports - Projects Financial Data. 
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All activities, in terms of expenditure level, are behind 

schedule. Those that require i~ediate attention and mobilization 

of resources are: 

1. Evaluation ano specia: studies 

2. Training 

3. Research study funds 

A revie~ of pipeline (~llocated and acted upon) expenditure 

and actual activities by the project shows that other line items, 

such as co~~odities and loan funes, are receiving adequate attention 

and therefore are not treated as critical activities. Evaluation, 

as mentioned earlier, requires attention by the management, 

since its activities are considerably behind schedule. 

h revie~ of time series data on level of expenditure is 

a simple but effective in~icator of the history of implementation 

during the life of the project. As is depicted in Figures A 

and E and Table 1 Appendix C, the project gained Domentum toward 

the ene of 1981, the peak level of expenditure occured in 1983 

and continued in 1984. 

The bes~ performance is ooserved on the water lifting Credit 

Fund followed by the service center village workshop fund. Over 

75% of the expenditures for com~odities and 68% for technical 

assistance occurred during the 1982-1983 period. 

Research funds experienced a slow start up anc a decline 

in the rate of disbursement in 1983. The decline may be attriouted 

to the development of cumbersoDe grant approval and release 

processes adopted by universities and MOh. These requirements 

had a daDpening effect on flow and approval of proposals from 
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the university co~~unity. 

The a~t:ention and influence of the AH? management: is needed 

to a11evi2te :~ese obstacles. 

The t:ech~ical assis~a~ce tea~ has con~ri~utej about ~85 

person months (PE), which is about 68% of total planned T.A. input 

of 713 P~l. 

The project has cOll:pleteci its 'T' ~....... team of 13 members. 

At the present ti~e the evalua~ion advisor's position is vacant. 

An imwediate replacement for this position is necessary. 

The /,: ?-l E e >: ten s ion s u~ - p r C' j e c the 1 d 1 3 8 2 d em 0 n s t rat ion s 

and sho:t courses for 12,868 farmers, tractor operators and 

staff. For 1984-85, 1660 oewcnstrations/short courses for an 

estiffiatec 12,500 trainees are p:anned. Twenty-six farmer/leaders 

and staff members (69% of the planned participants) were sent 

on off-shore short-term trainins, with 31 more planned for 1984-85. 

foc: r:o;.. st.at: r.;elltaer (14n are completing :':SC desreE: prosrams 

more are schecule~ to sa in 1984-85, altnough not en~ugh tl~e 

remains in the project to co~?lete the two-year program. An 

extension has been requestec from USAID; this may re~uire contin­

uation of certain project activities. 

At the present tiDe abo~t 700 GOS perso..nel have Deen recruited 

cy the A~P, whiCh cons:itJ:es the total level of input as planned. 

Althouqh training of these personnel is underway, the suitability n 
/
"" 

and quality of the pro9ra~ should receive appropriate attention 

fro~ the manage~ent. 
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B. OUTPUTS
 

As described in the background (Chapter II) the project 

consists of five sub-projects: 

1.	 Machinery Manage~en~ Extension and Training; 

2 .	 Lane Ir.;::Jrovel.1ent;
 

3.	 Resea::n and Development;
 

4.	 Service Center Development; and
 

5. Planning and Evaluation.
 

In addition, there were to be several supporting activities:
 

1.	 Training (in country and abroad), ",'hich was later 

added to the Machinery Management Ex~ension Sub-Project 

(mlE)	 ; 

2.	 Water Lifting Equ:pmer;t Credit Fundi 

3.	 Service Center Credit Fundi 

4.	 Machine Introduction Credit Fund; 

5. Research Grants. 

These supporting activities are discussed in Chapter V 

Section A (Inputs). 

Altho~gh the individual SUb-projects are carrying out their 

own programs, they are mutually supportive, and coordinated 

by the sub-~roject directors and activity managers at project 
... 

headquarters. In addition, there is some area coordination 

at the Governorate level. The technical assistance advisors 

are distributed within the sub-?roJect activities according 

to their specialization under a Team Leader who works directly 

with the Project Director and Project Coordinator. (Chapter 

v Section A, Inputs). 
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Because of the coordination and the fact that the sub-projects 

can be considered an output of the AMP as a whcle, this chapter 

has been or~anized to describe the sub-project activities. 

The development of the s~b-prcject anc 5cppc:ting activities 

are described in the following pages. 

1. The Machinery Manacemept ExtensioD and Traininc (MME) 

Sub-Project: Obiectiyes 

As stated in the projec~ paper, "through the project it 

[the sub-project] is proposed to assist the Ministry of Agriculture 

in establishillg a meaningful farm machinery extension program. 

Emphasis will be on tillage and seedbed preparation, farm operations, 

maintena~ce and repair of e~~ipment, water-lifting, implement 

selection, assistance to small ~anufacturers, and cost and return 

evaluation." In addition, the program woulc introduce modest 

numbers of selected new equipment items, provide technical assistance 

and credit funds. Finally, training programs for extension 

staff, farmer-owners and opera:ors of equipment, service center 

staff anc s~all manufacturers would be developed. The project 

was also to establish a training support group to plan both 

in-country and overseas training mechanization. 

Purcose of Sub-Project (MME) 

The ?ur~ose of this SUb-project, as stated in the 1982 

MME Annual Report was to design a mechanization extension program 

that could serve as a model for establishing an equivalent 

component within the extension service with appropriate linkages 
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to the Under-Secretary for Engineering Affairs. 

MME Sub-P;Q~ect Q;Ganizatio~ and Innuts 

In the Inception Repert, :he cen:ral core of the project 

was to be :he research a~6 develc?~en:, and the machinery management 

extension sUb-projects. In June, 1982, training was placed 

under the ":1-1£ sub-project. Field operations were concentrated 

in 23 randorr,ly-selectec villages ir. five Governorates; t\.o additional 

villages were added at a later time, one of which was used for 

pre-testing field recommendations. 

The suo-project is presently diviaed into seven units: 

1. Rural agricul:ure mechanization information 

2. Demonstration/training system (mechanized farming) 

3. Field extension on Machinery Management 

4. Machinery introduction fund 

5. Demonstration of and training in equipment maintenance 

6. Lana improvement extension, and 

7. Training unit (in-country and off-shore). 

Of the 73 technical staff, 51 are field mechanization extension 

specialists who report to their area extension officers but 

work directly with project regional coordinators in the five 

Governorates. (see l.ppendix t·\ Figure 1). 

The first mechanization extension program (1982-83) for 

the project villages, compiled by 23 agricultural mechanization 

specialists, contains a wealth of basic information. It lists 



as important initial co~straints: 

a) The inadequacy of skilled technicians, maintenance 

workshops, agricultural machinery and farm roads; 

b) The small and scattered lana holdings, hith irrigation 

and drainage difficulties, and; 

c) Economic constraints: i.e. costly production inputs, 

pricing issues and marketing problems, and high wages 

due to seasonal labor scarcity. 

Achievements of sub-oroiects
 

Some of the major achievements to date have been:
 

•	 Fifty one mechanization extension specialists selected, 

traine~ and appointed; 

•	 383 items of farming machinery in operation as of 

June 84; and 939 ordered for 1984-85; 

•	 1382 demonstrations/short courses given to 12868 trainees 

(farmers and staff) and 1663 planned for an estimated 

12,500 for 1984-B5; 

•	 4 MOA staff members cocpleting MSc programs and 2 

more being processed; 

•	 26 farmer/leaders and 42 staff sent on short-term 

technical training; 

•	 31 more farmer/leaders and staff to be sent on short 

observation trips abroad in 1984/85; 

•	 A project extension information unit established with 

basic photo and video tape equipment; it produced 

10,000 posters; 120,000 extension folders, 18 television 
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programs, 15,000 slides and 20 video tapes; 

A mechanized farming system established on a Government 

farm where workshop and mechanized farming methods 

are taught. 

Machinery Introduction Fund 

In August 1982, the letter of understanding, LOu, for machinery 

introduction credit :und was signed and later approved by USAID. 

This le~ter identified the fund's geographical distribution 

priorities, loan recipient's selection criteria by category, 

and defined the responsibilities of AMP in providing technical 

assis~ance anc PBDhC in ad~inistration of the fund. 

A technical co~~i~~ee, cODprised of the technical advisors 

and project memoers, oversees anc facilitates the loan approval 

process from the technical stand point. 

The loan application process involves these major steps: 

al Tech~ical appraisal for the bank's guarantee and/or 

credit. review. 

b) Preparation of a loan feasibility analysis. 

DSAID has approved a ~otal of 2 million dollars of credit 

funds (1,663,360 L.E.1 for this purpose. Purchase of over 200 

pieces of equipment for a total of L.E. 636,008 has been financed 

through this func. 

Ta~les 2 and 3 provide detailed information on the machinery 

introduction funds's disbursement and distribution by type of 

machinery. 
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Table 2 Mactinery Introduction credit fund. 

machineries financed by types 

ana No. of u~its 

Type Number 

Cultivator 26
 

Loader
 4
 

Backhoe
 42
 

Hower
 78
 

Spray unit
 2
 

Threshing machine
 5
 

Winowing machine
 1
 

Land lever (drag scraper) 32
 

l1anure fork
 1
 

Ditcher 1
 

Agricultural trailer 5
 

Planter
 4
 

Thresher 7
 

Disk harrow 4
 

Source: Project Documents 
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Table 3 Machinery Introduction credit fund 

dis~ur5e~ent as 0: April 30, 198~ 

Location (Governora~E ) Amount 

L.E. 

Eeheira 

Gh 2.::-= i ya 

QaL::::.-a 

Meniya 

Dakahelia 

313,789 

111 , 2 9 ~ 

38,862 

b,35C 

30,510 

'!' 0 T .'l.. .l.J 636 ,008 

Source: Project Documents 
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Water Liftinc Credit Fund 

Another fund designed by the PP, the Water Lifting Credit 

Fund, was designated fer this SUb-project. The planning and 

evalua~icn su~-~r0ject was assigned the responsibility of starting 

~o:h the wa~er-l~f~ing and service cen~er credit funds. The 

PBDhC ~as identified as the banking ins~itutian which would 

be responsible for ad~inisterins the credit loan funds. 

The lean application process involves 2 major steps: 

1.	 Creei: review and rep~ta~ion of the applicant. 

2.	 Review of land ownership and or tenancy records. 

Up to April 1984, USAI~ has approved a total of three ~illion 

dollars (2,495,040 L.E.) in credit funds for this purpose. 

A total of 1414 loans have been disbursEd by PSDAe, for a total 

cf 1,938,472 AbOut 5,GeO pu~ps have been financed through 

<: •tbis	 ... uno. 

Table 4 provides detailed information on water lifting 

credit f~nd disb~rse~ent. 

./,ll,ssi;:tar;ce to Sri.all i:a;)ufact~rers V 
This	 small unit in MME has had no stable success in promoting-.....-­

the design, development and testing of equipDent to be manufactured 

locally. They have achieved the following: 

a.	 A system for 2ci~istration and technical testing of 

certain types of equipment was established. 

b.	 Various papers on assistance to small manufacturers 

of agriCUltural equipment were pUblished. 
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"..Ta::le	 Water ~i:t~nq Creci~ :unc 

Disb~rse~en~ as cf March 31, 1954 

Loca~~on (Governcra~E) 

Beheira 

Ghart~ya 

QaJ,ub~ya 

Shark::ya 

541 

386 

192 

58 

606,635 

509,846 

232,018 

67,1/3 

Meniya	 237 522,000 
I 

TOTJ..L 

Source: Project Doc~~ents. 
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c.	 Project managewent has written wemoranda on this matter 

to the Minister who has obtained cabinet approval. 

d.	 There is an on-going coordinated inter-~inisterial 

effort ongoing ~o ~rocess these as:icul~~:al i~plewen~s 

involvi~; =he M~nistries of ~g:ic~l~ure, Industry 

and Military Works. ?or exaffiple, Kuapcalil spraye:s 

have been produced for years by the Ministry of ~ilitary 

Works prior to =he project. Now h~? is stimulating 

~ .production of ... ne thresher, after testing 9 units 

in the field, (design, specifictions, standards, and 

even	 jigs were developed); 25 have been ordered fro~ 

e. tl,cst iIT,pcrtant, the Egyptian personnel (engineers, 

technicians, and mechanics) have been trained in local 

maufacturing techniques. On their own initiative 

they have developed a potato planter and are working 

on other ite~s or equipment, aided by the technical 

assista~ce local ~au:acturers. 

The proposal of the Project Management level is to interest 

the private sector in maufacturing agricultural equipment once 

the pUblic companies have produced the first proto-types, so 

that an iDprovement in quality and quantity can be achieved. The 

end result of the project's activities in this respect has been 

to carry out all the steps UF to establishing the demand for 

the threshers, which is the most important step in obtaining 

lSehera Co. (5), ?yrarr,id Centers (5), Ronsteel industry (10), 
Ministry of Industry on Military Works Ministry (5). 
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the participation of small manufacturers. Tnis process can 

be duplicated ~ith other items of eguipment. 

0 ,,­Tc carry ...... these activities, ~~ich are C~ s~ch far-reaching 

magnitude, it ~ay ~e advisa~le to cons:der a who2e new project. 

Coor¢inatioD ~:;n otber su~-;rc~ects 

It has been me~t:cnee t~at the Machinery Managewent Extension 

ana Trainins sub-prcject is the fie:d operations arm for the 

proJect. To carry this OUt, the other sub-projects have cocrdinated 

.. ' .and channelled their activities through ... nlS one. This is especially 

true of the Land IDprove~e~t sub-project with its impressiv~ 

laser land levelling activities. The other sub-prcjects generally 

did not ~ave funds avai:a~le for their field actlvities and 

had to rely en those of the !-1!':E. 

Tne ~a:0r issues were: 

1. An initial a~ser.ce of a coordinating mechanism at 

the field level to insure the sub-projects' integration has 

been largely cverco~e :nroush selection and training of field 

supervisors and activity managers. Selection of area coordinators 

would have oeen mere effective,in the opinion of the evaluation 

team. 

2. Having to initiate field extension programs without 

sufficient equipment, transport, machinery, training, storage 

facilities, and trainee ~echanization personnel constituted 

a major obstacle which has been overcome. 
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3. At a critical ti~e, when the need for equipment was 

greatest, the shortage of trained administrativ~ staff to manage 

the complEx and ti~e consuming co~modity procurement. process 

created a problem for several months. 

4. Spare partS availa~ility, al:nough suarantee~ by dealers, 

did not materialize, and this deficiency had to be handled through 

belated spare parts procurement. 

5. COiilpet. ing press:.: r es ::Jetweer. r igc rous Eng 1 i sn prof iciency 

requirements for long term participant training and the project's 

caily requirements i~peded the selection of trainees. Management 

~isely dec idee to increase the number of counterpart personnel 

to the technical assistance specialists. 

The project paper assumed that existins in-country 

facilities would ::Je adequate and available to meet project training 

needs. Project management Obtained training center facilities 

from external sources, but these were not always sufficient 

nor a~esua:e. had the cri~inal project design included a mech~n-

ization training ce~ter, the project's notable training accompli­

shments would have Deen even more impressive. 

1'111£ Outputs 

,.... Organization of a functioning machinery management 

extension :.:nit in the five Governorates, with 51 mechanization 

specialists and the basic field equip~ent for de~onstrations 

which will have reached about 25,000 farmers by the project 

co~pletion date. 
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2. An unusually high adop~ion rate for the agricultural 

mechanization practices when they were properly pre-tes~ed, 

demonstrated and made available or. time (K.B. timeliness is 

a critical fac~c= i~ ~c~=le cropping syste~s u~der ~hese conditions) . 

.. 
oJ • 

crag scraper, seed crill, disc plow and backhoe for ditch cleaning, 

have ceen widely accepted ir. ~he project areas. Better co~~on 

s~a1k removal and srain ~hreshing ~e~hods are under s~udy, wi~h 

a new thresher oesig~ being tested fer mass production. 

4.	 Field training for: 

51 mechaniza~ion extension specialis~s; 

12,868 far~ers and staff with an additional 

12,500 ~e De trainee ir. 1984/85; 

68 farmer leaders and staff on off-shore technical 

training programs; 

.~caoe::~ic trair.bg in process for 6 staff me::-bers planning 

;..'
~or t~e ~Sc degree to support future project opera ... lons, 

18 more whom were originally planned for, but could 

not be sent due to time limitations. 

IIDDQrtant Issues Re~ainino 

There are several important activities which the project 

....·i11 have to carry ot.:t, :;; the rerr.air.ing 14 :i1or.ths. ':'hey involve: 

1. Arrangements for continuation of the machinery management 

extension activities after project completion date: 

•	 The ii\ajority of project villages have not established 
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equipment, maintenance and repair facilities. 

•	 Provision is being made fer the reception, asseroly, 

and utilization (trainins of staff and demonstration) 

of 939 ite~s of e~~iF~e~t new en o:oe:, wtich 

will DE ad6e6 to the 383 pieces now ~n ~he villages. 

This can De acco~Flished within the remaining 

ti~e period if the special steps now planned 

are taken. 

In discussing these problems 'v"ith project ma'1ager.1ent, 

it has been ex?lained that the Agricultural Hecban­

ization Research Institute, as part of the Agricul­

tural Research Center, would be the wain iwplementing 

agency for salvins these tra~~ition problems. The 

new MOh extension service started in January 

1983 is continuing to be implemented. 

2. The mission's concurence with the m~nagement decision 

:0 phase out extens~an activities at the Gabel As?har farm because 

)f the followin9 re~sons: 

•	 7he farm is an experiment to find ways of utilizing 

sewage and crainage water for crop production 

on desert land. Until now, the results have 

neither been proven nor tested, which is a basic 

requirement for extension demonstration. 

•	 The ~arm is on new land with large areas neither 

representative of the Delta nor of small land 

holding mechanization. 
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The location, equipment, acco~odation and other 

facilities are unsuitable for a training center, 
n 

especially at university level. In addition, t 

- , . . ­t. her e ii, a y ~ e a 0: rromco~~a~lna~lon 

t.he ~se of ~he se~age ~ater. 

3. Improvin9 extension work by evaluating the performance 

of the field extension staff has begun. The 51 field mech~~ization 

specialists require ad~itional training if they are to function 

as true specialists assist.ing in t.he superVision and t.raining 

of other ext~nsion agents. The individual performance of these 

key field men has to be evaluated periodically to ensure that 

their contact with the farmers and ~he public in general are 

satisfactory. It may becc~e necessary to provide special assis:ance 

to some, or to affect transfers to o:her work in a few extreme 

cases. At present, incentive pay may be reduced and penalties 

imposed. This supervision is being carried out for the whole 

projec~ by the follow-up unit. 

4. Activity reports showing that farmers in some villages 

outside ~he project area have adopted machinery more readily 

than those in the project villages. The mission concurs with 

the management decision for phasing out extension activities 

in those villages where negative reactions are encountered, 

concentrat.ing on working ~ith the most open-~inded farmers and 

letting the stubborn ones learn by observing the success of 

their neighbors who cooperated with the program. 
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Conclusions on MME Sub-Pro1ect 

The agricultural machinery management extension sub-project 

was suc~essful in establishin£ a practical field extension system 

:0: agricultural Dachinery using de~onstration fielc e~~i?~e~t 

and will have traine6 aoout 25,000 2 farmers in addition to 73 

: roject and ~tjOA staff.by.. the c.on:pletion...ria:..e.~_... It...s wate.L~if.ting.._ 

credit func was eminently successful, has been expanded and 

is starting to produce funds ror its own continuation. The 

information unit produced thousands of posters and pamphlets, 

several video-tapes for field use, radio anc television Frograms 

and other materials. A mecha~ized farm and work shop was established 

and is training staff on mechanized farffiing, machinery operation 

anc repair, and spare parts inventory systeffis. These achieve~ents 

demonstrate that an effective agricultural mechanization extension 

program is being established especially in the areas where active 

extension units operate. 

2Agricultural mechanization Project Villaae Profiles working 
paper No.6 December, 1982. The total number of land holders 
is estimated at 22,779, so that by projection c~D?letion, most 
farmers in the project area will have attended one short/training 
course. 
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RECOMMENDATIONS 

1.	 Priority neeas to be given to the establishmF.nt of village 

facilities with sufficient wain:e~ance, ad~inistra~ive 

and support staff. 

2.	 Equal priority should be given to~he reception. assembly, 

and distribution of the large number of equip~ent items 

scheduled :0 arrive in the next year. 

3.	 Additional time is required for completing the off-shore 

training of the 22 candidates remaining. The evaluation 

team reco~~ends an extension of time fer this activity. 

4.	 Support for small manufact~rers is required as this is 

a complicated process and a new project may be advisable. 
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2.	 ~~~mvrQye~ent Sub-PrQiect 

IntrQductiQD 

Some relevant informatiQn for this sub-prQject has oeen 

selected fro~ varicus re?orts: 

In the Project Paper, it is stated: "Under the project 

a new division in the Executive ~uthQrity fQr Land ImprQvement 

Projects will be established to prQvide sUb-soiling, drainage 

an~ lan~ levelling services" and; 

"The shift tQ perennial irrigatiQn withQut adequate drainage 

has led to a higher water table, increasing SQil splinity and 

alkalinity, sllb-seil cQ~pactiQn and hare-pan :QrmatiQn." Alternative 

solutiQns to these problems also are Den~iQned in the PrQject 

Paper: periodic sub-soiling, gypsum treatment, land-levelling, 

and variQus forms of drainage. The PrQject Paper says, " The 

Qverall respQnsibility fQr all types Qf land imprQvement in 

ESypt rests ~ith the MCA, Soil AmelioratiQn OrganizatiQn (SAO)" 

and nQtes, the SAO concucts, sub-soiling, clearing Qf drainage 

canals and makes gypsum treatments. 

AnQther paragrapn frQm the PrQject Paper states: "On the 

equipment frQnt the picture is far different. The SAO has Qnly 

a fractiQn Qf the machinery required tQ prQvide adequate sub-soiling 

cQverage natiQn~ide. FQr land-levelling the SAO has Qnly a 

few scrappers nQt really sui~able fQr the wQrk required." 

The "prQpQsed activity," was directed tQwards a cQordinatiQn 

between the Agricultural MechanizatiQn PrQject (AMP) and the 

SAO. In it, the AMP would supply the necessary farffi ~achinery 

with trained persQnnel and advisors, and SAD, would prQvide 
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its lIenergetic and well qualified leadersbip," technical personnel, 

10 research laboratories, etc. to provide the aata base. 

Other co~cer~s cad~essed in the ProJect Paper included 

~ationalizins ~c~er use ana rncinta:nins soil resources. 

hccording to the above paragraphs SAO, was well equipped to 

per for rn a so i 1 s ~ r ve y, a ~ d to del i ve r y t. he a e ': a -.b a 5 e t 0 '~N P , 

so that the soec:fic operations for soil improve~ent could begin.. , 

Soils Data BiJ,se 

According to the Project Paper a detailed soil survey was 

completed in 1973. The evaluating tea~ was advised that detailed 

soil surveys and maps were available. Due to t.he time constraints 

imposed on t.he evaluation, however, we were unable to review 

this material. It is recognized from t.he AMP activity reports 

that mechanical and chemical soil analyses are important components 

of the planning data base. The importance af these aata is 

also stressea in ~:. Garrett's report. 

In order to determine the type, size and number of equipment 

items needed to carry out the land development improvement program, 

toposraphical, soil, and sociolocical surveys were listed as 
~ -

integral parts of the AMP project. The topographical survey 

for the farms included in the project as well as a sociological 

survey have been done. 

An analysis of the situation after reading the working 

paper, memoranda, the activity reports of the AMP, and making 

a number of interviews with related personnel in and out of 

the project has revealed, in essence, the following factors 
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in approximate chronological order: 

a) The Soil I~?=ovement Director of the LSI technical ,"'"'\ 

team arrived in July, 1581, leavi~g he project in \ 
! 

Decer.,ber, 1983. 

b)	 A section of the SAO (A~1P - Research conponent of 

Land Improvement) was integrated-into FAO-UNDP pr~ject 

in July, 1981, becoming operational in July, 1982. 

During the period 1982-1983, eight pilot farms were 

selected for soil analysis, mapping, etc. Data collection 

will continue until 1985. Data collected from these 

pilot farms, as well as frcn the FAO-UNDP project, 

after ceing statistically analyzed, will form the 

data base. By then, the statis~ical data analysis 

can be finished by the Amelioration and Development 

of Deteriorated Soil Project. (FAO-UND?, EGY/79/020). 

The SAO - FhO project has a laboratory with most of the 

essential equi?ment to carry out physical and chemical soil 

analyses. This laboratory is small and inadequate for what 

needs to be done throu9hout Egypt. The farmer cannot produce 

better crop yields if the extension is not able to advise him 

on nov; to manage his farm, because the soil characteristics 

are unknown. Continuing development efforts to strengthen the 

soil analysis capability, as recommended in the Garrett report, 

would be useful. 

Technically speaking, the specific type, as well as models, 

of farm macbinery to be used will depend on the soil Characteristics. 
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Land levelling effectiveness depends ~n the thorough knowledge 

of soils, especially when using such sophisticated eguipment 

as a laser system. The aerable layer as well as the sub-soil 

is ~sually thoroughly studied before levelling the land. The 

.. . . .c . . .
~ain purpose of this opera~lon 1S ~cr lrr19a~10n. 

Egyp&ian soils engineers and the Soils Improvement Advisor 

in AMP, who have a strong background in soils and irrigation, 

were aware of the impor~ance of having the data base. Consequently, 

they have made preli~inary soil surveys for the pilot areas 

where the farm machinery and levelling was to be demonstrated 

to the farmers. The ~.A. was able to locate some aerial photographs 

taken in 1966, at 1:50,000 scale, which is ~oo small for a detailed 

soil ~ap. More recent 2erial phc:ographs would be useful for 

&his project, as well as o:heF projects within the agricult~ral 

sector. 

a. Land'Levellinc 

Land levelling (LL) has been selected as a primary activity 

for land improvement. With LL, irrigation efficiency will increase, 

and alsc surface ~rainage can De improve~. The AMP has selected 

laser levelling equipment for precision LL on a commercial basis. 

Precision LL risks are the sole responsibility of AMP and NOA, 

which u~oer-wro:e the costs oy prcviding it as a free service 

during the testing period. Most of the LL has been carried 

out in Minia Governorate. Farmer participation has been passive 

thus far, although a recent change in a:titude is taking place. 
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the Minia Governorate, and will expand to other areas of the 

country. 

The modern system of levelling is relatively new in Egypt, 

and its use has been very restricted. The SAO has 2 units and 

the Egyptian Major Cereals Improvement Project has 3 units, 

which are used only for State Farms. The Spectraphysics Company, 

which is the local distributor, is using some equipment as demon­

stration units. The main concern for the AMP is training and 

extension, encourajing the private sector to take over. 

Although Laser equipment in Egypt has been technically 

very successful, the costs and benefits are not certain. More 

economic data will be gathered from field experience. 

The LL is to be carried out in Minia, Assiout, Beni Suef, 

Gabel Asfar and Fayouffi, where the soils and water problems have 

become serious. The average estimated size of the basins is 

about 70 feddan. Other technical criteria for their selection 

were soil salinity and alkalinity, levelling problems, weeds, 

and drainage. Finally, for scheduling of work purposes, the 

fields should De free of crops. 

According to the advisory personnel involved in the Land 

Improvement sub-project, the following points define the li~itations 

of the investigation: 

1.	 The participation of farmers in planning and implementing 

LL activities. 

2.	 The difficulty in levelling a number of continuous 

plots at the same time and problems associated with 

dete rmin ing the 0 r ig inal plot bourlcar ies • 
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3.	 The problems associated with moving top soil across 

neighboring plots while levelling, and the demands 

of farmers for compensation. 

4.	 The role of extension in LL. 

5.	 The iffipact of LL on planting techniques and the incidence 

and effectiveness of longer-furrow ·~ime. 

6. The impact of LL on irrigation time.
 

7 • The impact of LL 0:1 crop yields.
 

8 • The existance of and need for an accurate data base
 

for assessing the costs and benefits of laser equipment 

for precision LL. 

Methooolooy 

This sub-project follows, in general terms, the methodology 

described in the "Inception Report," Section IV, Page 28. 

The selection of villages for LL is based on technical 

parameters obtained from a topographical survey, as well as 

a visual reconnaissance. The soils report.s supplied by AliP 

- SAO will be very helpf~l for expandec activities. 

External Factors 

According to the Activity Report No. 11 October - December 

1983, Page 99, a numoer of tractors and laser units were still 

awaiting clearance froD c~stoms. The clearance process sometimes 

seems to have been an external factor that, due to technicalities 

(i.e. receiving wrons Bills of Lading from ma~ufactures), delayed 

somewhat the reception of the equipment by the AMP. 
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The equipment was cleared at the beginning of 1984, in 

time to start the operations before the spring planting. During 

the evaluation team visit to Minia, the four LL Laser units 

were werking under nermal conditions. 

The eq~ipmen~ consists of 3 tractors (85 H.P.) ~ith scrappers 

and laser eguipmen~ (one transmitter), plus one more tractor 

~ith a chisel plow. The 85 H.P. tractor with scrapper, in an 

average texture seil does the levelling in 3 hours/feaaan. 

This average performance assumes that 40 to 70 M3 of soil are 

noved in the field. 

Inputs 

a)	 Traininc 

The training of personnel started in Octo~er - November, 

1982 after a survey was done at ~he Sugar Cane Company 

in Upper Egypt, on about 2 basins with a total area 

of 150 feddan. The people were trained for LL. By 

rebruary, 1983, an engineer and 12 more people were 

trained. Three courses with fiela instruction in 

~li n i a ~ e :: e g i ven, s tar tin g 0 n t; 0 vemb e r 1 2, 1 983 and 

ending on February 16, 1964. In total, 15 people 

were trained. Eight Egyptians were assigned as counter­

parts to LL the operation and two T.A's were selected 

for a 2-3 year assignment. 

b )	 EQ u i 2m en t 

The total esuipment for LL operation includes: Three 

motor vehicles, 37 tractors, 26 laser units, 3 laser 
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transmitters, 8 chisel plows, 3 sub-soilers, 1 mule 

board plow and 2 excavators. 

~i~h a:l the a~ove ~entione: equi~ment, in coordination 

with MOA and MOl, about 1000 feddan will be levelled by the 

end of 1984. A great number of beneficiaries will be reached. 

Besides the :raining of operators and mechanics, future levelling 

equipment will be acquired by the private sector. Some cooperatives 

are requesting the help of the AMP in order to 0bta1n credit 

to purchase the eq~ipment. The farmers realize the good results 

and fut~re benefits 0: this modern technology. 

As has been mentioned elsewhere in this report, the cost 

analysis is in progress. !·iore data gathering is necessary. 

In ~he most recent work sorne preli~inary estimates indicate 

a cost range of L.E. 190 to L.E. 250/ feddan, including ditching. 

According to the Project P2per, page 7, the purpose of 

the !'.HP is to "build the Egyptian capabilities to plan, support 

and carry out appropriate mechanization efforts" "and to 

provide needed services and inputs to rural ~roducers when and 

where needed at reasonable prices" .. 0. programs and support" 

services contri~utin9 to increasing production and farmer's 

. With the LL program recently initiated, data andlncomes. " 

information gathering still is in progress, because the equipment 

arrived but a few ~onths ago. The experience of the past few 
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weeks shows that the farmers are overcoming their traditional 

attitude of being reluctant to accept modern changes. Some 

cooperatives are Ylilling to purchase new esuipment. This is 

an index of acco~plish~ent. 

"'I'o in-.prove the soil resources" (see Project Paper). There 

is enough evidence with LL systems that in most soils, conditions 

for irrigation and farffiing are improved. Irriga~ion becomes 

more efficient, less labor is required by the farmer, there 

is more uniformity in the seed germination and therefore more 

assurances to obtain higher yields. All these conditions are 

im?licitly mentione~ in the Project Paper. 

LL has been ~ technical success. ~ore information has 

to be gathered to es:aolish a data base in order :0 have a scale 

. &: •of cost ::>ene ... l: ra~ics vers~s ~ec~~ica~ parameters. 

It is consicereo of para~ount importance tha~ a well supplied 

Service Center, like the one already built in Minia, be fully 

operational in the r:ear::y villages. Spare parts, v,'henever possible, 

should be availajle at the Service Centers. Downtime is an 

important cost ite ... ~he losistic ffiaintena~ce and service of 

:~e e~uip~ent ~:ll hel~ to lower ~he operational costs, which 

at present seems to be a constraint, at least at the assessment 

level. It is strongly reco~~ended that more Service Centers, 
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fully equipped, ~ith spare parts and testing equipment be built 

in the main farm ~echanization areas. 

Resecrc;' 

The research is considered one -of-the- most-·impert.an-t 

components for a successful mechanized agriculture. Provision 

for lane i~?rovement research could not be foune in the Project 

Paper, although it is Dentioned in the Project. Paper Annex VI. 

The research is oriented to~ards machinery i~provement, but 

not land improve~ent, page 11 of the same Appendix mentioned. 

"Research Priorities." In the first paragraph the research 

ou:?~t falls into two cat.eqories: 

"'rhat e:esignec to cevelop and test specific types of equipment, 

and that designed to ~nswer basic questions about the impact 

l: . . .. ' " 
o~ mecnanlza~lon. 

The Project. Pa?e: Stucy Team recommended as priorities 

e~even research subjects, w:t~ freedo~ for the researchers to 

choose specific projects. Most of these research subjects were 

covered by the A~P staff and the TA members. There were already 

25 working papers, included in the Annex on bibliography of 

this evaluation report under the "Technical Reports" heading. 

The last of this report ~as published in May, 1984. 

E,:amples of /I.!-l? Research 

The follo\vin9 two reports are an example of the research 

work done by the A!·:F staff, TA members and associates: 

58
 



A.	 Working paper No. 13 deals with a "Survey on tbe Suita­

bilitv of Ecvptian Soils :or Mechanized Aoriculture" 

by hlbert C. Trouse and Ahmed El Araby. 

Eefore the opera~ion started it was reported that soil 

measure~ents were taken: "Bulk density, moisture content, resistance 

to penetration of a drop type cone penetro~eter, profiles of 

the soil surface before tillage, after tillage and a profile 

of the depth of tillagE by removing all disturbed soil" (see 

pages 29-30 of the same report). The operation variables consisted 

of a r at t, f 0 rwa r d spee~l and wheel 51 ip. Apparently only approximate 

dynamometer readings were carried out, because an appropriate 

dynamometer was not aV2i:able. 

~te Nobaria area ~as sel~=ted in order to test the equipment 

in a sandy ana/or calcareous soil. Si~ce apparently no data 

Dase on seils was svailab~e, the expert had to 60 some preliminary 

testing. 

AnOther experime~t was done with Ma~ze on calcareous soil, 

at ~he ~ational Traini~~ Center in Ganaclis. 

Recommendations on R&D 

From all the above plus Dr. Garrett's report, the following 

reco~~endations are suggested: 

The research co~?onent of the hMP should be strengthened 

. "\	 . "\cor:Sloeras_y. Ac a :eSEOl. to be learned for f~t~re projects, 

research on soils anc far~ machinery testing should proceed 

all other operations. The data base obtained from research 

.. ~ ,.. ,... , .. . .;:~should be very valuable for a souno ana e:rlc:en~ ?~annlng ~or 



expanding mechanization and production improvement. 

Consioerin9 the iffiportance of ecological effects on plant 

growth an~ physiological development, the cli~ate, seil and 

wa~er co~?cnents ~us: be thoroughly inves~i9a~ed. The experiments 

already sta:ted by A~? under the supervision of SAO constitute 

a beginnins for further expansion. 

Research on all three cOffiponents are considered the main 

pillars fer e successfcl mechanized agricu:tural develo?ment. 

hcesua~e planning, in order to obtain the data base on 

the ecological cOffiponents, deserves tOP consideration. Contacts 

and cooperation can be organized through the existing link with 

the Seil and Water Research Instit~te, which already has existing 

soil testing facilities spread allover the country. 

The h:·:? shoula take the necessary steps :'n crdl:-r to r:lai;e 

use of all available testing facilities fro~ the ~\r.I. Ir. addition, 

establishing soil analysis capabil ­

ities, as was reported by 0:. Garrett for the AMRI. 

We hiS~:y recc~~ena that funds be made available in order 

to obtain that fundamental research component for the A~P. 

Only by the kncv;lecge of the Darameters involved in those 

components, would there be transfer of a sound advise to farmers 

thro~gh extension services. 

Accorcinq to the repo:t of Dr. Roger E. Garrett (Agricultur~l 

Mechanization InstitutE, Auqust, 1983, AID Project l~. 263-0031), on 

page 13, in the Crop Production Sec~ion, it is suggested tha~. 

"~ soil scientist would be of great service to the Irrigation, 

Drainage and Soil I~provement Department." Dr. Garrett did 
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not include this position in the recommenda~ions, but on page 

23 recommends that "basic =hemical analysis equipment for solid 

tes~, wate: s~ality test, e~c. be combined in a chemical labora­

tory." ~he evaluation tea~ strpngly conc~rs with ~r. Garre~t's 

o~inion. 
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3. ~~~~hRCH AND DEVELQP~ENT SUB-PROJECT 

5acf::: ;C';:1O 

The project paper which was prepared in 1579 presenteo 

the proJect. ;:n:.rpose as -- t.o p:"an support ana carry out appropriateII 

mechani: .. t.ion efforts-. II -When- discussin~' t:-he research-a.ne· development­

( R& D) sub-;:-roject, it orooosee fundine a farm mechanization. . .­

research anc deveio?~ent. center, ana capit.alizing a fund to 

s~pport research in Egyptian instit.utions. A research personnel 

exchange incluaing graduate study was also proposed. The center 

was to conduct research ana coordinate research funding. The 

sUb-project was to be II a focal point for farm equipment. 

research and a source of information for continuing changes 

in and evaluat.ion of farm equipment l1se in Egypt _-.11 To carry 

out these activities the project paper proposed a budget of 

S 3,876,ClOO. 

Tr.e S&D ce~ter ~as to be located at t.he Tractor Testing 

St.ation at Alexandria, which hac adequate space but needed up-grading 

to make the facility operational. The center was to identify 

research priorities ane cor.duct field ana laboratory investigations 

to further agricultural ~echaniz~tion, serve as a machinery 

tEsting station, and disse~inate research anc testing results. 

Tech~ica: aavisors were t.o be provid~d t.hrou~h US~ID funas to 

assist with thi3 and related work. 

The applied research fund was set at one million dollars. It 

was to be administered by the R&D center with the help of a 

five person evaluation committee appointed by the project director. 
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The com~ittee would assist in establishing research priorities 

and awarding grants for research work. Several research topics 

were s~Sges~ed ln the project paper. The research exchange 

coll2.DOrat.ion, was to involve about 15 

Egyptian graduate st.u~e~t.s in U.S. Universities. ?rovision 

'vi a sal sop r 0 v i ae d for ll. S. S t :.l ci -e n ~--- s t tiCyin- Egypt. Pro f es 5 0 r s ­

fro~ the USA ana fro~ Egypt were to be provided travel funds 

to work wit.h their stuaer.ts in the host country, whether it 

be in Egypt or the U.S.A. 

The work plan (Inception Report) prepared by the project 

contractor and dated August, 1981 made some suggestions to be 

cons ide r ed when impl ement ins r.he SUD-project. The re?Ort el.lphasized 

t.he research was to be applied and proble~-oriented, noted the 

results were to be :ec to extension, and ~entioned a "training 

sub-project". When reviewing the financial support for the 

5~D-project it was recocmended one million dellars be added 

In was further reco~oended that 

the cellaborative research activity should te transferred to 

the "training sub-project," and the $ 205,000 funding for it 

should be ~sed for instrumentation training. Also included 

in the report was a ti~e schedule chart for the sub-project 

activities. 

l~CCO:7IFl ishments 

The R&D SUb-project has made several accoDplishments toward 

Deeting its objectives. h~on9 thew is the refurbishing of the 

Agricultural !~echanization Institute Test Center (t~actor testing 
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station) at Alexandria, including the establishment of a machine 

workshop. Several tillage tests were conducted, and it was 

found chisel ple~s and other minimum tillage ~ethods provided 

adequa~e ?ri~a:; ~illage for three different seils in Egypt. 

?ri~ary an~ seccndary tillage test procedures, along with root-crop 

digging and maize-- shelling test. pr-(71,::eeurEs,-were developed. 

Among the in-housE": research resl:lts were tillages tests with 

peanuts, cotton, and maize, cigging tests for potatoes, and 

planting tests for maize. Modifications and tests were carried 

out for a srain harvesting Fick-up reel, two imported mower/binders, 

and spraying equipment. A proto-type thresher was developed. 

Details of the development were present in a paper by Sahrigi, 

Berky 0: Garre~:. (See H~:E sUb-project, also). ':'he R&D advisory 

co~;nittee was for;ned and nu;nerous proposals were considered 

for supporting research o~tside of the Institute. Nine grants 

have Deen mace to investigators in four Egyptian Universities, 

the Susar Crop Research Inst:t~te, t~e Cotton Research InStitute, 

and the Sugar and Distilling Co. (See Appendix D). More than 

LE 4~9,OOO has been co~~itted for this work. Seyeral qualified 

persons have been identified and sent for formal training in 

the USA, and several more are awaiting final approval by USAID 

(see Table 1 Appendix D). In addition, several in-country training 

progra~5 for R&D personnel have cooperated with the extension/ 

training suo-project. In carrying OUt research, the tecnnical 

assistant for the project has iilet v,'ith the R&D advisory comr.littee. 

Five papers have been identified that resulted from the internal 

research and development, alod there have been other research 
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orien~ed papers resulting from the project. (See Appendix E). 

When comparing the accomplishments with the objectives 

of the R&D sub-project, it can be noted that: a Farm Mechanization 

Resea::ch a:1c :Jevelepr.:ent Center is pilysically in place, but 

sc~e eq~:pme~~ for ~he center has yet to be received and installed. 

The Applied ~esearch Func has been established with an advisory 

cor.:mittee to revi~w research proposals for grant distribution; 

grants have been ~ade and funds are available fer more gran~s. 

The E9y?tian-~me::ican Collaborative Research has been carried 

to the extent that Egyptian personnel have entered Universities 

in the USA for graduate study, while others identified ror such 

study have yet to begin off-shore graduate work. 

COi;straints 

The project paper neither foresaw nor allowed for the procedural 

delays resulting from such things as poor documentation by eguipme:1t 

sup~:iE::s in meeting USAIC and GOB require~e:1ts and the i~teraction 

of the v2rio~s regulations. These proble~s delayed getting 

rraterials and equip~e~~ fer :he project. Project personnel 

have worked to overcome these constraints and nost of the research 

equipment is expected :0 DE received by January, 1985. Since 

there will be a relatlvely short period after the equipment 

is received, the ti~e available uncle: the project for setting 

~? the e~~i?~:e~t an~ ~rain~ng ?eo~le ~o ~se it is q~ite li~ited. 

The distance between the Test Center at Alexandria and the project 

office :n Cairo could create logistic and co~~unications delays, 

out the project personnel have been able ~o carry out sub-project 
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objectives through radio comD.unication and weekly visits by 

appropriate personnel. Providing the inputs to overcome constraints 

of these and related types is a positive factor in maintaining 

..... 
... i €: morale of ~OA ;~rson~el. Carrying out inhouse research 

~as done in the areas of Noubaria with light soils on new land, 

Sakha ",'i th heavy clays, a:1G Beheira in cooperat.ion ....·itD a.'1 e>:tensior. 

village. The Horticultural Research station next to the test 

center is to make lane available. A machinery evaluation prosr~u, 

as stated in the o8JectivEs, has been establishec on a limited 

basis, with the testing equipment forthcoming and Dr. Garrett's 

report as guicance. (Early part of 1985). 

The co~~licatec ~rocess for screening tractors and im?le~ents, 

taking into con5i~eration the E.? consumption, COSt, m~intenance, 

availability of the spare parts, etc., can be sim~lified by 

the use of cesk tOP COiiiputers; logically, the data must be Updated 

periocically. This is in support of the findings in Dr. Harndy's 

repo rt .....,,~"" .. ~ '-- - - - syster.t) • ( '"'o-""'''er/c"a'';:> acc::~_~!"..i~l'O.·1 

The princi?le beneficiaries of this sub-project have been 

the princi?le investigators and institutions receiving researcn 

grants. The results from the internal research will no doubt 

be helpful to peo;le working in the agricultural sector, but 

solved from this work and which can have iD.mediate benefit is 

the kno~ledge that minimuD tillage, e.g. the use of a chisel 

plow, provides adec:uate primary tillage on several soils, th~s 
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eliminating ~he need for tillage requiring more power (N'~ working 

pap e r !~ 0 • 1 3) . The finding ~hat primary tillage can be done 

satis~ac~orily wi~h m:nl~~G tillase suggests minimum tillage 

Such systems combine 

till~ge, ~lan~i~s, :er~ilization anc pes~icice trea~ment into 

one opera~ion. Satisfactory-preliminz:.ry- \,,'orkof this type- has-­

been done with lintels in the S~all Farmer Production Project 

(Sf?P). 

InDut!Q~t~u; CO~2arison 

The project paper lists inputs for the R&D SUb-project 

as those from USA:D and those from GOE. USAID was to provide 

technical advisory staff, cor.~odities, research funds, collaborative 

research fu~55, building renovat:on funds, and some vehicle 

operating funds. The technical advisors have been provided 

as noted i~ the Appendix F. Procedures and progress towards 

filling vacant advisory Dositions seem to be well in place. 

Commodities such as vehicles, shcp e~uiprne~t, prototypes for 

testing and some research equipment have been received. Additional 

commodities are scheduled to be received during January, 1985. 

Training has been provided, as nCted from the Appendix D Table 

1. Collaborative research has been limited to that associated 

with offshore training. Research funds have been dispersed, 

as noted in the ~ppenciix D. The building renovation funds were 

not used to refurbish the Test Center at Alexandria; the work 

to make the offices habi~able was financed by the GOE. Thus 

the inputs froD USAID into the R&D SUb-project have flowed through 
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c.- ..., _ 1 susgested channels except for reconstruction. USAID funds 

a:e still available for R&D sub-project inputs, and there is 

€v:der.ce ttat a lar~e share 0: the rewainins fu~cs will be spent 

~Efc:e the project ter~inate5, =u: it :s very doubtful that 

The inputs listec 

e4--'::'~for the GOE included -'''''C--r fa c i i i·t:. 0 s·- and-ope r-a t-1.-n-g -co st. 

Sixteen professional staff anc twenty support staff were listed. 

Facilities :0: t.:1e hc::icultural :lechanizat.ion Researct Institute 

~est. Cente:, which has ~een anc is operating, have been provided. 

Conclusions and REco~0enQations 

Since ~oney will most likely still be availacle in the 
. .. 

::rOJEC-C 0:-: the t. E : ;7.: n a :. :. 0 :-. Ga:e, extEDGinc: ~roject activities 

to proviGe for research eq~ip0e~t set-up and perscn~el training 

~ay be worth cODsiderins, even if it requires shifting budget 

If construction funds are still available, new 

- . 1 '.
: Co c;. :. t ~ 

. e s ::-, a J~ ',; ant t G be ccnsice:ec. Extension 

of these ac:iv::ies woul~ al5~ allow those people in the ~Sh, 

and 'Chose planning for USA training, to co~plete their university 

degree. parties are encouraged 

training reques~s for R&D su~-p:oject personnel, especially 

facility observation training involving testing facility operation. 

Suc~ tra:ning could be of special val~e in the beginning of 

1985, when the tes~~Dg esui~mEn~ is expec~ed to arriv~. Although 

internal research of the type carried out to-aate is laudable 

anc should be continued, in:or~ation giving the operating charac­

teristics of agricultural ~ac~inery in Egypt is more :~portant 
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at this ti~e in its developffient. Results fron tests of this 

type coul~ be helpful to these people needing to approve bank 

lean ap~lic2~i~~s tor farm ~achinery. Establi~r.in9 a testing 

sy:te:T·, ciss€~i~cti~s t~E :esults 

:. IT ? 0 r :. a r~ ~ t. h i n ~ . The res~::s, ~~:c~ a:e 

to be availatle to anyone th~~U9h testing station reports for 

sale te t~e se~eral public ana filed in all university and other 

technical libraries, need ~o provide ~o8ple~e tec~~ical information 

a~out eacr. ~achlne testec. The reports co~lc sive such information 

as a genera: description cf the ~achine (~anufaccurer, model 

~u;:'.ber, pr.ysical ci:T:ensic:1s, y;e:'ght, manufacturer's stated f~.mction, 

~raft require~ents for Egyptian soils, effectiveness of operation 

(e.s. secc:i:1S :a:E, seeG cis:.ri:2l:J:iofl, Cc::.s':'E:e~c~' 0: seea t='2.ace::1e:1:', 

fertilizer d:'stri~ution, etc.) a:1c ocher characteristics that 

are dependent upon the specific machine. Example test procedures 

with related infor~ation are presentee i~ the Appendix I. The 

tests neec to provide infor~ation only; the :'nstitute need not 

apprcve a ~ac~ine and liKe~ise it need not disapprove a ~achine. 

Dur~ng each test it would be best to have a representative of 

the ~ac~iDery wanufact~rer at the station to assist the test 

engineers with m~chine operation an~ adJustment. Chargi:1g the 

::ta:-n:.£acturer or ir.'.?orter for r..aking a test may be worth considering. 

further~ore, since not all 0: the equipment intended for the 

R&D su~-?rcJect has arrived, extens~on of the project activities 

to enhance the machinery testing program may be appropriate. 

The reasoning :or continuing the activities complements the 

activity extension su?gested above. During this time period 
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it is advised that machinery testing be emphasized, with the 

geal of estaolishing a testing system and making evaluation 

tests. Tech~ical assis~ance for set~ins up the test equi?men~ 

an~ tes: ?=oce~~res pro~a~:y can be done ~est by hiring experts 

~.tes .. lng experience- 'on-a r.emporaf-y---{TDY) basis. 
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Th~s cOffipone~t was primarily designed to comple~ent the 

ongoing MOA studies for agricultural ~echanization planning. 

Prior to ?rc~ect mc~iliza~io~ as identified i~ the project paper, 

al~ost al: st~dies were short-term and designee to address specific 

~ r 0 j e c ::. so:: t= r 0 S r a", nee GS • - SYs t e;;-, a ~ i C soc i 0 -e con 0 IT. i cstud i es 

and evaluations were seldo~ prepared, anc no steacy flow of 

ir.forffiation was avai~atle, fo:: ongoing and past activities. 

Uoit was designed to institu­

tionalize a~ effective F2a~n~ns, 

cody for national Agricultural Mechanization Programs. This 

envisioned cons:.stl.ng of three advisors to be led 

by eriE: Chief of Part:y (CO?). 'I'r~e s~:,-p::oject set O~t to pro\'ide: 

•	 !m~le~enta:ion p~ans for the project ano other ~OA 

mechanization activities. 

•	 Lending procedures a~d loan criteria for the service 

center, water lifting creeit fuoos and ~achinery int:ro­

auction credit fu~Cs. 

•	 Assistance to Egyrtian counterparts and staff involved 

in the planning and implementation of survey and data 

collection activities necessary for the assessment 

of this project and other mechanization programs in 

Egypi:. 

•	 Assis'Ca:-:.ce to 1:0.; ?;:~scn:lel involvec in the planning 

and i~~le~entation of effective and socio-culturally 

feasible progra~s. 
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•	 A da~a base for project activities and mechanization 

efforts in general. 

An infcr~~tion ccllectins syste~ to monitor project 

•	 Econo~ic ~n6 social analysis :or the projects effect 

on agricu~t~ral Dechanization in Egypt. 

•	 Advise to the Undersecretary for Engineering Affairs. 

•	 A link bet~een agricultural mechanization projects 

and the universities. 

•	 A cOmprehensive data collection system on a time series 

basis for the evaluation of the project. 

• Financial analysis of project activities. 

~ A feasibility study of s~all scale manufacturing of 

farm equipDents (to be conducted during 1981). 

The first member of the te~~ started the sub-project activities 

in September 1980; he was later joined by the evaluation advisor, 

who arrived in D~ce~ber 1980. In the ear:y stages of iDp:emen~ation 

the tea~, le~ by the CO?, primarily concentrated on estaDlishlng 

systems for iC0ntification of data and information needs, and 

the ini:i~:ion of a farm management and village survey. After 

drafting :h0 work plan (August, 1981), a new schedule was drawn, 

as outlined by the inception report, identifying the major areas 

and studies for the sub-?roject. Thev included: 

•	 Three surveys at project sites. 

1.	 Collection of information data (initial project 

survey) (~ovember 81 - March 82). 

72 



2 • ~~ e c r. a :1 i z a t ion i In ? act sur v e j' ( .'A.. P r i 1 8 3 - J u 1 y 

83) • 

3 • 1'1 e c :. ani :: a t ion i ~ pac t sur v e y (F (~ b r ua r y - Apr i 1 

.-, -\
C :: I • 

Acc~:ac~~ assess~e~t o~ the area s~rve~' by participant 

observatic~ on a con~inual basis. 

•	 Far~ manage~e~~ s~udies (June 81 - February 83). 

•	 Initia~ic~ 0: the water liftins and service center 

funas (Ju2.y E2). 

• Cos~-benefi: analysis throush the life of the project. 

& Quarterly internal evaluation reports. 

Since 1980, tbe Sl:D-?rC!jec~ nas e>:?endec' by 2,301,105 Egyptian 

Pounds and 19,500 ~.S. Dollars. For the sa~e time period, the 

technical assistance level 0: effort reached a total of 84 man 

1.	 Co,.cuctins: five s\.:rveys, (:ar:r. manasement base line, 

'~ater lif':l:JS cost, \o"j1eat planting and rice harvesting). 

2.	 ~reparation of 22 technical reports that included: eco­

ncr-lie	 stL:dies, social stt:c1ies, and specific activity 

(See A?rendix G). 

3.	 Training of Egyptian co~nter?a:~s ?ri~arily in aata 

collection, co~pilation and analysis. 
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4.	 Preparation of implementation plans, procedural guidelines 

and three letters of understanding for disbursement 

0: loa;"ls. 

5.	 Settins ~~ of a s~a~l co~p~~e: hard~a=e unit. (::.P. 85 

a~c 8E for catc ~rocess:~s). 

Although there ..... ere con:::i-derable-accoI11plishments i-n.the 

3 1/2 year life span cf this comp0nent, some deviations between 

achieve~ents and p:annea activities exist. The delay i~ arrival 

and early departure 0: the evaluation advisor (December 81 ­

June ~~), drafting of the workplans, and the absence of an internal 

evaluation of the project, are the major ~auses responsible 

for these deviations. 

The inception report primarily shifted the main focus of 

the project from a national to a localized appruach. The data 

co 11 ec "C ion , an ::. 1y s e s , and econ 0 r:1 i c stud i es prepar e c:: by t~. e 5 ub­

project were deEisned to review and analyze =he i~?lementa"Cion 

of the project as well as raise ~ssues which might affect its 

develop~ent. The strategy for the pilot approach haa its merits 

as it applies to other sUb-prcjects and i~plementation. The 

shift in e~phasis has departec significantly from the sub-project 

Goals and ?urposes of the Project Paper. The Project Paper 

implies the develop~ent and integration of a sectoral approach 

to mechanization planning. 

Due to size limitations ot the advisory teaIT., the sub-project 

projably should not handle planning studies at the sectoral 
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level. In our view, the sUb-project sho~ld fully concentrate 

on organizational setu? ac~ivities, evaluation studies and carrying 

out the necess~ry ~2:a co:lection ?roS:a~s. Tile completion 

of :he ~ea~ in ~ece~~e=, 1930 ana late ~re?ara:ion of the inception 

report co~~rlsec anc~ner ojs:acle in o2veloprnent of this project. 

Until lo.ugust of 1981, as !1o--\-K)r}t.- plans had been y-et developed, 

the tea~ priwarily focusec on preparatory work in support of 

otner sUj-~rojec:s s~art-up, and was not a~le to provide the 

managenent ~ith appropriate and timely support. 

No overall internal evaluation to date has taken place. 

Periodic appraisal of o~jectives and progress of the sub-project 

w~= the most effective management tool that the project paper 

and the work plan ha~ envisioned. 

Such an evaluation, in our view, would have been helpful 

to the management in making the necessary adjustments in implemen­

ration of ~his an~ other SUb-projects. 

During the remainder of the life of the project, this 

sub-prcJect should fully concentrate on studies and activities 

that are directly related to AMP. Management support with data 

needs for 

tatlon Eho~l~ receive h~~h priorities. Periodic internal evaluation 

as envisioned oy the inception report must be conducted. A 

management infor~ation system with a focus on monitoring of 

project i~plementation 5hou:~ be estaDlished • 

.. -

I =­



•	 The feasibility study of small scale manufacturing 

of farm equi?~er.ts must be conducted. 

A tho:ouSh revie~ of survey questionnaires must be 

meae. The evaluation tea~ has some concern about 

the practicality of the survey questionnaires ~hich 

see~ complicated. In our view, ~he design relies 

heavily on the level of expertise of the enumerators 

~hc ffiay not nec2ssarily havE adequate training and 

background. 
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5 .	 SSRVICE SUS-PROJECT 

Service center an~ village worksho~ funds 

I~t~c~duc:icn 

Infcr~a~icn in t~e ?:oject Paper (~ate seventies) indicates 

7~ of the total tractors were inoperable, the down time of broken 

tractors averagec 3-6 months, and large d~alerships only operated 

s~all workshoFs, normally located in larger cities. Absence 

0: aaeC::L:ate maintenance anc. repair facilities in rural areas, 

lack of proper toels, equipment, and skilled mechanics, and 

inadeq~2te spare part inventories prompted the design of the 

serv:ce center development sub-project. The agricultural mechan­

i:ation pr8ject foccsec on these iss~e5 and initiated financing 

or a service dealer an~ wcrkshGp network. T~~s system was ~csigned 

to address the basic repair and maintenance needs of the Agricultural 

Mecha~ization Program in Egypt. 

As orisinally designed, a tota: of S 5 million of the loan 

f ..: n c',; Co. sal:' c cat ec for ~ =.. S :J L: r s e;;- 8 n t tot :-. e p r i vat e 5 ector for 

service center develop~ent. The funds were to be released in 

three tranches and were primarily allocated to provide financial 

assistance in setting up easily accessible service centers and 
... 

....'orkshops. The sub-project, desi~nated "machinery service" 

in the Project ?aper, oDjectives were: 1- to provide loans to 

qualified private operators for the development of a capability 

to service farm machinery promptly and reliably and to supply 

sp __ re parts --"2- to Flan and implement a program to rehabilitateIt 

tractors", and 3- to focus on the establishment of area and 

local repair centers". 
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COHDITIO!JS
 

The :~a~s we~e ~o be disbursed to qualified private operators 
,	 .

:. c : CEYElcp::-er.: se=v~ce centers a~d small workshops. 

ana LE 30,000 for small workshops ~as established. 'fl.. local 

bank was to be selec~ea for carrying out the loan disbursemen~ 

activities o~ a Ions ter~ basis throushout the project area. 

Lo~n terms, conditions ana qualifying criteria were planned 

to be prepared by the ~~? expatriates. h target of 20 major 

service centers and 50-70 small workshops was established. 

A two-person tea~ of expatriates was proposed to develop: 

•	 a program of repair and mai~tenance for the private 

sector and cooperatives for ~JA 

stancarcs an~ perfor~ancE Donitoring criteria for 

•	 focus on establishment of a service centers and local 

~orksho?s network. 

In setting up the dis~ursernent criteria for funds, these expertS 

,",'ere to be assiste:.i by the planning/financial specialist from 

the planning a~G eva~J2:ion s~b-project. 

FUh'DS DI SBU?SE!~Et:r 

In April, 1981, the service center development advisor 

joined the project. In his initial 7 months, the advisor conducted 

interviews and informal market surveys. He has also assisted 
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the .Dlanninc., and evalua~ion sUb-project co deterffiine the terms 

and conditions of ~he service centers and village workshop credit 

he::: Et:7'ie:l: be:,',,:ee:: "jC;'. and ?3:l.;C on ~h€ t.err:-:s of the first 

i~ Dece~~e:: 1981. 

The LOU, identified the recifient selection guidelines 

and the loan terms and conditions for different groups of borrowers, 

an~ set up ~he ad~~nis~::at~ve procedures and responsibilities 

oft h e ban k and A!~? In Octo~er 19th 82, the loan limit was 

raised from 150,000 LE to 250,000 LE for service centers and 

from 30.000 LE to 50.000 for t.he village workshops. 

The loan application process i~volves fcur major steps. 

1. Evaluation of the appl~cant's ability to run his unit effi ­

ciently from a tEchn~cal point of vie~. Responsibility for 

this step is invested in AMP. 

2. ?re-~Galification for the bank's credit review. This step 

involves acquiring land registration records and o~tainins permission 

fro~ several ~inistries, including: asric~lt~re, health, irrigation, 

transporta~ion; and the new ~uildings authority. 

3. Applicant's credit wcrthiness review at the PSDAe. 

4. Review of the applicant's eligibility for the Inan and 

his/her capability in meeting the requirements. 

The first payment for a service center was ~ade in February 

1983, and the center is expected to be operational by the July 

1984 • 

So far, the r~quests for funds for six service centers 

ha v e beenappro '/ e c1 by the ban k (1, a6 ~ , 718 LE), wit h f i verno r e 
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applications under review. The total amount of committed funds, 

as of May 7,1984, totaled 639,200 LE. The first village workshop 

lca~ ~as co~p!e:e6 in January 1983, 1~ months after the completion 

c: ~he LO~E, fo: a tot~~ 0: 12,636 ~E. 

t;; r c uS h :: a y 1 9 E, l" 2 3 1 c a::.s :-; a\' e bee:: a? pro v e d e. nd pro c e sse C 

by the banK, \.;i:h e. total cor.lIT',i:.ment of 535,089 _:.J-.-

Most of tne comFle:ed 1oe.ns are scattered in Minia, Gharbia 

aile Seheira Governorates (~i:::.2.. F.P?=-: E.) The bar.ks in Qalubia 

and Sharkia have not approved any loans yet. The main problems 

related to the loan approval process and inadequacy of the system 

~ill be treated later. A total of 45 applications for a total 

of 1,125,500 LE await bank approval or final action. Five loans 

for a to:e.l of 101,000 LE have been already approvec D~t await 

processins;. Of :he re:naincer, (~O)i 16 loans, representing a 

total of 380,000 LE are being investigated by the project. 

All loan funds fer the sub-project are considered "in the 

... .. -.. .. ., 
w:~n aDCU: ~/~ expeilcec, 10% under projec:. review 

There have been 23 workshop leans 

cornp1e:.e6, 5 approved ~y the bank but not processed, 40 loan 

are under bank investisation and 16 are being reviewed by the 

prcjec:.. ~he AM? has ~et its objective o~ ~aking the loan fund 

avai12~le tc f~rther provide service and ~aintenance to farm 

mac~ineries and is con:'lnulng to assist clien~s in ootain:ng 

loan approval f[o~ ~he bank. :he service cen:ers and villagE 

~orkshops are 6ispersed and thus serve ffiany areas (Figure 1 

Appendix Hi. It has been observed that the ori~inally estirr.ated 
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im~H~ct. (service) area of 10 to 15 kIT.• has been greater than 

anticipated. 

':L'ne pe:so:-ir:el involvec' in this sl.:::'-project have had to 

.' '. . 
~ne oanK ~rocesslr:~ '- - =eer: 51o~ GUt. this might be expec~ed... c. ...c::: 

when a new pro;rar.. is in:.rod~cec, i.e.,_t.=-:-: ,s.a..fi.::lo.arl ..cb.aracteristics 

of the fund were not fully un6erstood. Land registration was 

another required ite~ :aking c lens t.iDE te solve all of the 

relatec prcDleDs. I~i~iallYI ~here was reluctance to accept 

a ~rivate sector pro;ram sponsored by a government organizatioG. 

Again, as those involved found there was no catch if then to 

Tr.e original interest 

, -­:;;-,pecec / ;::r·~~r€ES ='~t "~·as 

cur r e jj t t i i:1 e / t r: e S L: b - ? r C' : e c tis pro S r E: S 5 i n9 s ::-: 0 0:' r.1. y .:: not rl e 

banks are processing workshop loans at a higher speed. 

The service center sub-~roject obligated all of the budgeted 

24 ..... orkshops. K~i:e tn~ nu~ber cf serVlce centers is 55% of 

the goali the r;'..:liirler of workshops ,is 20~ ever. Since this 

su::,-prcjec: lS having reasonable success/ transferring fun~s 

froi:' other sub-~:rcjects ·,.;ith ':::'!l U:lco;:'.:-:-ittec balance .....he:l necessary, 

may be worth cO:ls~deri~g. 

the private sector's de~and for the service ce~ter/village workshop 

:uncs. Tne ~e~e~tu~ generated by the 2~~-~rcject activities 

should be exten~ed to etner pote~:ial nJ~ ~rc:ect areas. Results 
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achieved by the project provide sufficient justification for 

such action. 
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VI. PURPOSE
 

"The project purpose is to build Egyptian capabilities 

to plan, s~pport and carry o~t appropriate Dechanization efforts. 

Sim~l~' Et~~e6, :~is ~Eans 6eve:cping ~~E ao:~::~es :c effectivel~' 

choese and i~~le~ent Dechaniz2tion ef~or~5 :ha~ provide needed 

s e r vic e sandin put s tor u r a 1 Fro d u c.e.r:..s Y.'.h en an d .. 'n' h eL.e._n e e d e d _ 

and at reasonable prices. The substantative meas~re of successful 

~roject achieve~ent will be well-form~lated and effectively­

ir:lpler:lentec farr:: ('su,:,pi:lent p::ojects, programs anc sup?Ort services 

contrijuting co increasing production and farmer's incomes." 

"The purpose will be attained through the ini~iation of 

activities to :i11 gaps in the c~rrent rangE of mechanization 

~r09ram5 to reach more individuals with additional information 

and services. The ultimate result will be a comprehensive program 

of planned, inter-linkec and mutually complementary parts capable 

of ..'- f', ' e he r,eec:s to ?roduce 

To help 1n the discussion o~ shortfall causes in terms 

of the casual linkage between out?uts and purpose or external 

factors it is well to identify the various factors influencing 

the project and their inter-relationship. 

Sortie of the factors car; be contrcllea by the project ii,anagelile:-,t 

and SO;;le cannot. O:.he: fac~orE can De es:.ablisbeci. a:. t.he begiruling 

of the project bu~ cannot be changed easily during the project. 

The factor!: were placed in \'arious groups according to their 
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influence upon the project: 

1. Controllable input 

2. No~ contrclla~le in?~t 

.., .~ 

4 • 

5. Manage~ent control 

6. U~aesiratle output 

i. Desired o~t?ut a~a 

8. Management constraint factors 

~he relationship of th~s factors are ~resentea in Appendix J. 

Sc~e of the causes of short falls are described in the 

fo~lowins paragraph: 

Globa: \';! ? i 1Q i: 

Un~il late, the foc~s a~Q extent of project concentration 

remained unclear. As the project paper implies but does not 

explicitly state. The AM? and its activities would appear to 

be global, while the incepticn repert and the sub-project work 

·\]illages in 5 

Governorates were selected and the majority of activities were 

contained within the boundaries of the selected areas. The 

evaluation team is u~aware of any docureents that officially 

pro\'ides acceptance cr approval of a switch in scope of activities 

Early estimates for i~plementation of agricultural mechanizatio~ 

at the ~~tional level show an investment need of over 600 million 

dollars. Due to li~itation of funds and the precedence set 

by the project in previo~s years, acceptance of project activities 
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at the pilot level, wi:h the exception of planning and evaluation 

studies, should receive gene~al acceptance. Given the amount 

of the prc~ec~ ~5 ~t~ ~~OSt a~~:o?:iate c~ the t\~O alternatives. 

The ~lannins and evaluation su~-projec: s~all clari:y the issue 

ob ta in neces sa ry documente t ion anc :: c rmal: z€'--ag r €€men t 5 • 

?;c~ect bree Sase¢ Q~ Ba~do~ 5e:ectiQ8 of Vi:laaeE 

As explained earlier the implementation of A~P was a three 

step ~JrC'cedure. 

First, five Governorates, with 41% of the cultivated land­

holdings an6 the majoriry of asricult~ral prod~ction in Egypt, 

,",:ere :oE:"",ti:iec. The ?o?~la:ion of Tracto~s anc Agricultural 

equip~e~t in ~he project area plior to project ~obilization 

approximat~j the average national holcings. The mechanical 

horse pCI'fer availa::.;le for irrigation sho\o.'ed lower than average 

hclcings ',see Ta::>le 



Table 5: Population of tractors and agricultural eguipment 
per 
area 

1000 feddans 
(1982). 

of cultivated land within the project 

Cove;ace 
Trac­
tors ?lo ....'s 

Pesti ­
cide 

S:>ravers 
Ma­

chines 

Mechanical 
Power for 

Agricul- Irri ­
tural gat ion 

Trainers H.P. 

National Avg. 7.30 6.80 2.40 1. 50 3.37 163 .• 9 

Project lwg. 7.48 7.32 2.86 1.66 4. 08 122.26 

Source:	 COrr:l;li€'G frow J..rao Re~)l.lblic of Sgypt, ~~inistry of Agricul­
tt':o, Agricultural l'lechanization Project, Egyptian 
Aoricultural Mechanization Five Year Plan, 82/83-86/1987. 

Based on the type of soil, those districts with different types 

of soil were ke?t as the sampling population. Out of 11 districts 

the planning and evaluation sub-project rando~ly selected 23 

project villages, with two villages added. The selection of 

2 aadi~i~nal villages by the project was not based on s~atistical 

reasoning: other justifications were presented to the team. 

The evaluation tea~ raises the possibility of statistical and 

technical oasis in this selection. Utilizing available non-project 

data and information, which are also the bases of the AMP'S 

planning and design activities, so~e issues are raised, such 

as the rate of increase in number ~f tractors per 1000 feddan 

in the project area, prior to the project. 
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Table 6: Number of Tractors per 1000 feddans 

(1978-1!:l82) 

1978 1982 

Estimated Annual 
% Rate of changE 
during 1978-1982 

Ratio of 
Increase 
(Annual) 

National Aver. 4.1 7.30 t 15.6 1 

Project 1'-.ver. 2.8	 % 33.4 2.14 

Source:	 EFJ.. 200C feasi:,ility St-L:oy, ?F.x 1
 
Egy?tia~ AS:ic~lt~ra~ Mechanization Five
 
Year Develcp~ent- Plan
 
P . P. 5, 45. 
Project paper; Annex X Page 1. 

Although the project areas show a close approximation to 

the national average in nu~ber of tractors and equipment in 

stat-ic terrr.'s, :he rate of change - .. Governorate level sho~sc~ 

an u?~arc statist.ical bias. The annual rat-e of change for tractors 

:~ t~e p:oject Governorates for t-he period of 1978 to 1982 shows 

more than a two to one rat-io over the nat-ional average. (Table E.) 

_. The Pro~ect Paner De:iD~tiQn of PUfDOSE 

The Project Paper is an excellent planning document that 

has its own merits; it is thorough in general, and treats most 

of the agricultural mechanization issues adequately. Today, 

five years after its co~~letion, we are in a better position 

to jUGgE the va:l.lci:y anc applicability of 

its plans of action. 

The Project Paper is an ambitious document. As originally 

designed, it ide~tifies proble~s and actions at a national level, 

but underestimates the level of investment resuired to carry 
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Out all of the activi~ies. 

~he Project Paper also has some built in deficiencies: 

The natural slo~ ~rocess of sE~tins c? thE system in the 

early stages of a ?roject of this size lS in-cegral part 

The Project Paper cces nc~ adequately 

Dring this issue under cODsioeratioF.. 

2.	 The bur~aucratic inefficiencies prese~t in mort multi-system 

U ;"" 0 e r t a ~: in 9 s, S L: C has ~~; e .:.. n t era c t i 0 Ii 0 f l-.~;? 'y,' i t b no;." 

USAID and ?u5AC, are also not considered. 

3.	 The structure of the Froject, as formulated in the Pro~ect 

Paper, shows research and extens':"on being i~ple~ented concur­

rently, in overvie ....'; gi\'e:l the ir.adeguacy of rnechanization 

researcr. ca~a, ~~is assUmFtion introdUCES a 

tat-ion ~rcclE::-,. Ex:e~sion canno~ pro?~rly ;roceed un:ess 

there is an approprlate tEchnclogy developed from a rese~rch 

base. 

..,. I . crec:i-c loan funds rtquirEDent and disburse~ent 

?[ocec~res, :or up of a system, suffers fro;7; 

numerous i:la~equacies. 

5.	 The severe ~:lderestimation of the required level of func:ing, 

for a project on rnechan:zation for the whole country. 

These :sSGeE re:lcer the PrOjEct Paper's sugges~ed purpose 

to achieve; this explains the moc:ifications that were made during 

implementation, such as those included in the inception report. 
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C. Ipce2tior, Revort 

In a contractual agreement between MOA and L8:, the contractor 

~repares a v:ork Flar. to descrioe the proposed st=ategies to 

~:complish its respo~sibilities ~~der the h~? ~his work p_an 

(inception rEport) ~as prepared a~~ p=esEr.te~ to ~Oh by March 

1 981 • This i~plernenta~ion proposal ~inceptio~ ~eport) oev~&tes 

from tbe ::roject Paper, it implicitly aSSUiiles that the approach 

o~ project i~p:emer.ta:ion is a pilo: under:akin~ ra:her than 

that of a project ~ith paraiileters olrectly addressing the issues 

on a r.a:ional (slobal) level. ThE i~plenentec plan die not, 

in nUiilero~s instances, necessarily asree ~ith the guidelines 

in the ?roject ?aper. 

The content e~ the inception report s~f:ers from a few 

ciscrepancies. 

1.	 The i~plicit orsanization of the i~plernentation system 

over-emphaEizes docu~entation and paperwork, which in the 

opinion of the evaluation tea~, ~as excessive and could 

have ~eer. Gene ~itho~t i~posing a drain on the technical 

assistants' efforts. 

In tne course of ad~inistering th~ plan of action, the 

team observed excessive manage~ent requirements in ter~s 

of report preparation; this style of ~anage~en~ i~?osed 

an i~~irect drai~ o~ EXpErtise !ro~ fie:d acti~ities report 

preparations and office work. 

2.	 The inception report falls short of discussing the global 

vs. pilot approach issue directly. The vagueness inherited 

by the ?roject Paper was not adequately treated in the 
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inception report. The closes~ atte~p~ by the inception 

report to expose the issue caDe in the following: 

"T~e ~rcject itself can be vie~ed as a s~b-sys~em within 

0: the EyE:.e;'i relate."
 

TreatDent of the service center sub-project was inaeequate
 

and nu~ercus issues related to ad~inistrationr transfer
 

and dis~urse~e~t 0: fencE were no: aocressee.
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VII. GOhLS 

The project is designee to contribute to twO major goals: 

inc:easee ~S:icul~~ral pro6uction, and hi~her farm incomes, 

1.	 im~roved seil reso~rce&~ 

2.	 promotion and better use cf equipment; 

,.	 raisins of livestock productivity; 

5.	 i~FrO\'eC plannin~ and establishment of a more effective 

institution. 

The Project ?ape: also identifies sub-goa2s such as provision 

of a~equate pC\I."er to a~:icult'Jral operc.ti.cns :or E~l'~~tian :e..rrr.ers. 

~lthou~h the proJect tas passed a time s~an of ever 45 

months, the total time s~o~le not be considered its effective 

life. Level cf expencit~re is a 9°00 indicator in support of 

as 0 f !.: a y -
j .1.
, 

, 1 904) • D~ring the first ~~o ~'ears of project 

i~plernentation, ~ost efforts and resources were devoted to settins 

up the orc:anlza:10:l for tra~:-.lng the staff and ;neliii,i:lary test inc: 

of ~achines and techniques; it was in 1983 that the sub-prOjects 

~ai:1eG ITlo:nen:urn. 

receives c.- ~ 
j. e>.:t.er:sio:--; selectee 

act.i·vi:ies and fol10 ....·s the co'..:rse as recol:1."i1encec Dy the evaluatioij 

team, it would De able to further COntriDute to the goal of 

i~c:ea5ed ac:ricult~ral production and increase farmers' level 

of income in the project area. At t[lis st.age, it is too early 
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to determine the socio-econo~ic impact of the project. The 

planning and evaluation sub-project should launch an impact 

s~~dy a~ ~he project area leve: ~hen the ac~ual expenditure 

level passes 3/~ of allocated funds. 

~. STATeS OF SUB-PROJECTS 

Macbinerv MenaceRen= Sx~enEion an¢ Trainino' 

The Machinery Management 2x~ension and Training suo-project's 

goals cannot be sEparated from ~hose of ~he wh~le project because 

the field extension units comprised the delivery syste~ to the 

far mer E i i r: a c; ci i tic :"':, to [ a iii:' n S 0 f s t: a f f i s a s u ?,pC r t act i v i t Y 

.. .
for ~he ;-.' nc .;.. e ;; r :.- ~ E.~ t: : t T~e sUD-~roj~ct ~~de excellent progress 

in establishinq ~~E ~ys:e~ and achieved s~ccessful extension 

work in most ~rea~. The ~otal number of :armers trained in 

short co~rSES ~~:~ed2d ex~ectaticns and ~s noteworthy. The 

res ~ l t 5 (a GC ;;' t: L.;". ::::;, :: e 5) \0; ere \' e ::- y :r: i 9 r. for 5 e \' E: r a 1 ;';"'. a chi r. e s 

was not wholly carrie6 out, out this ~ay st~ll De jone if selecte6 

?~ojec~ activities continue by means of an extension period. 

This is true of the 22 can~~dates for aca6e~ic training to the 

~sc level, ~ho wau~d continue working in their specialties when 

car. be carried out in tne co~ins 15 ~C~t~S; ca:ef~l se:ec:icn 

of the candidates is ~eq~irec because of the important future 

role these trainees ,,"ill ~lay. 



Through dispersion of the machinery introduction fund, 

over 200 ::::'eces of equipr.:ent for a to:.;;;l 0: 636,008 have 

. - . , . -
Co~Elcer:n9 ~ne ~cte sta~t of ~he fu~c :'he :>reSE:1i: 

level of cis~urse,.;Ent (over 38~) is j~c~ec eS c ::>e::er than­

everace Derfor~ence. The !.~!.::; sub-project reportea unL:sually
" ­

hi~h adoption rates :or the mec~ines ce~cnstrated, in vie~ of 

. , ­
fact that :ilost rar::1ers only Oi·,'fj a:Jo~t one anc a na.Lr Eeoc.an, 

a~c therefore cannot ~sL:ally finen:e tnelr purchese (for further 

• , . 1 •oete.l_ see tne section under Outputs) 

I r: t r (. d L: C 'i: i 0 jj 0: 0 •·, c--.. ~c,ooo FU~ps t~rough water lif'i:ing 

credit rune ~ay indirectly contricute to livestock prociuctivity. 

Stuc:es, such as Era 2000, provide esti~ated indices on the 

leve: cf in,:rease cf r7.:1k a rIc.: a s a res~l:' livestock 

,..-_ ... "'l_ ...... __ ,.._, .. 

.. t::~_c:'-e .. 'c .• _ 

these ir,c:ces, in our vie~ the contribution cf 

the fund with its excellent performance constitutes a significant 

llll~.::~ ? 1a n:-: :. :: a / ;;: f eo c t i \' Eo : n $ tit ~ t i 0 it 

an effective planning, i~ple~entation and ~onitoring body for 

national agricultural mechanization progra~s. The planning 

and evaluation unit reached i:5 full level of staffing by early 
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1981, and has launched several technical st~cies, surveys and 

established the foundation fQr two distinct plannins and evaluation 

units. 

for orsanizat:o~a~ 

c~ rna~asernen~ in~crmation sys:e~sr arE en sche~~lE. T~~ evaluation 

ac:ivities have slightly cievia:ed from the planned schedu:e. 

hctiv~tiES, es?eciall~~ ~hOSE for the develop~e:1t o~ a moni:oring 

: , - ;::. ~ - ..,Eys:e;7., CVE:e.:~ _ ....; 1 c:._ a~c iIT-pac: studies should 

receive high priority. 

Land !n~rove~ent Scb-P~o~ec: 

This 5ub-?:Qjec: s:arted to ~e effec:ive as SOJ~ as the 

b~lk of the e~~i;~e~t bEca~e available. ~he field pe~sonnel, 

. .. 

tracto:- 2.:1C :::ec:-!c.:,,:.:..cs, a.:~e= several traii!ins cot.:rses 

were ready by tne time the equi?~e~t arrive~. Gre2ter progress 

, ­could have :>ee:-. - 12ve2.:"inr;~ 

The lane levelling operation as a techni~ue has proven 

hi~hly s~ccessful. ~o~ever, ~o=e sc~~ research is necessary 

to do the operation in a more effective and economic manner. 

~orE ~ata an~ infcr~aticn has to ~e gathered in order to 

!-. previous calculation cf ;:roc~ctir~n :::o.sts related to specific 

:rops, seil conditions, earth volu8es to De Doved, irrigation 

scheculin;, ~tc. has to ~E ~aae in order to see i~ levelling 
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is advisable. 

The sub-soiling operati ns, different types of drainage, 

gypsum applications, fertilizer distribution, trace element 

balance, etc. are all a function of 50i_ cha~acteristic5 and 

its peoological behavior towaras irrigation. After the scil 

aata base is known, the at~ve operations can proceea effectively., 

Research ano DeveloDDent Sub-Project
 

The R&D sub-project has goals of making the Agricultural
 
. 

Mechanization Research Institute the focal point for farm Equipment 

research, a source of information for the evaluation or farm 

equipment, and, in cooperation with the N~E sub-project, the 

strengthen:ng of farm machinery manufacturing in Egypt. The 

sub-project has carried out and pUblished the results from research 

done within the :nstitute. Through the research grant fund, 

grants to other institutions have been made in a systematic 

manner for agricult~ral mechanization research. A demonstration 

0_
f .. deve_opment involving a potential manufacturerrr.acr.lner~ 

has been initiated, using a systematic a?proach for development 

of mass Droduced farm machinery. 

Service Center and Workshoc Deyelooment Sub-PrQiect 

This sub-project was designed to address the basic repair 

and maintenance needs of the Agricultural Mechanization Progran 

in Egypt. $5 million dollars was allocated for 

disbursement sector for service center and village 

workshop developm0nt. A target for establishment of 20 area 

. I 

to the private 



service centers and 50-70 village workshops was set. 

The service-center/village-workshop sub-project has had 

an excellent performance in terms of market demand, investigation, 

an6 fund 6isb~rserrent to the pri\ate secto~. If ~he suo-project 

follows ~he path as prescribed by the evaluat:on tea~, it will 

surpass its set goal. ~See.Chapter V-Section 5). ·If the project 

is e~tendea, the following activities shoulc receive priorities. 

Draft a new LOU with contingenc~es (such as annual inflation 

rate, and complete transfer of responsibility for technical 

review to A~I?) that would secure loan act:vities beyond the 

contractor's termination date. To initiate competition within 

the banking system, involving other banks in the loan disbursement 

proces~ shoulc seriousl: be conside:ed. 

An organiza~ion setup for identification of potential clients, 

preparation of feasibility studies and provision to assist the 

loan process by banks should be establ~shed. 

In coo~eraticn v;i~h PBDAC, manuals for the sUb-projec: 

staff ard their counterparts at the PSDAe sho~_d be prepared. 

reeded manuals involve preparation of loan application, technical 

data collection and analysis, feasibility analysis, and loan 

evaluation. These manuals can significantly enhance the loan 

process activities. 

Intensive courses in the loan promotion process, disbursement 

and evaluation ~hould a_so be considered. 

96 

\ ..... 



_ 

VII I. BENEP leTART ES 

A.	 Direct Beneficiaries 

By the completion date this project will have reached 

a~out 2~,OOO farmers through the demanstrations anc field training 

courses. This is a significant number, \,·ho will have been o':'rectly 

tra':'nec3 or participated in the fielo_oemor.s.tration.s,_ especially__ ... 

since tbe project area covered about 24,000 farmers (in total). 

It is understood that the short course is only a start in training 

farrrers, but the contac~ for future transfer of tecrinoloav has.,;. 

been established. The extension demonstrations were supported, 

or gre~ out of, the other SUb-projects. The machinery managecent 

extension and training sub-project was the vehic_e for promoting 

anc \~hanneling the benefits from all the sub-projects to the 

fa:rrers ano their families. 

The same applies to the training function which became 

a part of the MME sub-project. One of the ~ost effective aids 

to project cevelopment was the training of 26 key farmers by 

ser6lns t~em to other countries, such as the Philipp':'nes and 

Tha_ ano, to actually see the equiFment and cultural practices 

in action and to talk to farmers like themselves, who were involved. 

When those key farmers returnee they had in most cases, become 

ardent supporters and promoters of the project activities. 

The eooitional 31 farmers/_eaders and staff members to be sent 

u~r':'ng the cOffi':'ng year should provide an additional boost to 

tbe project. 

The 51 ~echanization specialists being trained by the project 

and thE 42 staff members who were sent on short-term technical 
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training were also direct Beneficiaries of the project. The 

mechani~ction specialists, in reality, have much to learn before 

they can function as true ex:ensi?n specialists, but they are 

ccrryinS' OUt tbeir funct.ions satisfcctorL_' ':'n t.he field. T:Je:'r 

major contribut':'o~ wi_l corne whe~ ~hey beco~e ca~able of supervising 

ana training :he extension agents .....-_--=~-==-'---

The staff members who participated in the short-term training 

also profited by seeing t~e technology in action in the countries 

\ isi~ec. An ~daitional number of staff members will be included 

':'n the ne~t group, which is to be sent during 1984-85. 

The water lifting equipment credit fund has been eminently 

succesEful, assisting some 10,000 farmers in replacing the animal­

drawn Sakias with rno~or-d=iven pumps. The benefit.s of this 

eouiomer.t are so evident and ~ecessarv that the cemand far exceeds. - ­
the available funds; it is now a simple financing operation 

to be carried forward by the agricultural banks. 

Recipients of the machinery introduction credit fund are 

another ~roup of d:'rect oeneficiar':'es. By aoopting more efficient 

I achineries and equipment, their efficiency and level of income 

is enhanced. 

1. Service Center and Workshop Ooerators 

As has been described in Chapter V Outputs, this 

fund addressed one of the major problems in rnechan':'zation in 

the rural areas. Through t.he credit fund, which has as a target 

assisting the establishment of 20 major service centers and 

50-70 small workshops. This network should suffice as a complement 

~o existing facilities in the project areas in addition to serving 
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as pilots, and will indirectly benefit the 24,000 farmers living 

there. 

2. Leca l ~1a[)ufcctL:rers 

One nachinery ~a~~fa~ture: :5 ~orking wi~h the 

project Asric~l~ural ~ac~i~ery Testing Ce~ter in hlexandria 

on the developner.t o~.a :..r..:esher:~... _.ThE.._de::.an~ for ma::::bines ..... hich 

are being in~rocuced canno~ be estimated at this time, but judging 

fro~ the farmers' pro~~: acceptance of them, it should prove 

"l 
-' . UDiver=::ties 

The university comm~nity, in particular faculty 

~ernbers, are eirect benEficiaries of the project. T::rough parti­

conduct ins asric~~tura: ~achinery design and oeve~o?nent research, 

they directly interaCt ~:th project activities. 

The far~ fa~ilies in rural areas, through the 

18 television pr09rarns,1 more than 100,000 extension publications, 

de~on5t:a:ioD signs and other infcr~a~ion, have ~een made aware 

of the Agricultural Mechanization Project which is assisting 

• n
.I. .. :he ~iechar.izaticn of ;'.sriculture. By Deans of the BDAC and 

for ~cquiring water lifting pum?s and the machines Deing introduced 

IE-lack anc "!l~ite television sets are a,,;\O:l9 the e::ectr:'cal a?Fliances 
W~lcn ~ave acco~~lis~e~ the rural elec~rlf:'c~~ion prosrarn which 
covers most cf Lhe cultivated areas in Egypt. 
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has also been 6isserninated to the rural areas. The demand for 

these mactines and services is beginning to stimulate private 

individuals to e~ter custo~ ~o:k ane prcvi6e ~he service of 

fee 

and ~ac~~oes for ditch clEa~ing. 

The final effects of this project u?O~ the country's 

agricult~re will be perceived in fut~re years through the work 

contin~ins the majo:ity of the project activitiee af~Er its 

T~e ~~stitu:e sucCEssf~l:y besinning the 

t.he 

ope:ation, 

T~is ~il~ ~e a s:ea: E:E~ f0~~2:~ i~ ~he mechani:a~io~ of Eg~~tian 

as~icult~re, contri~uting 2ignificantly to the goals 0: increased 
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IX.	 tl)JPi.AN ,ED EFF SC'i'S AISD LESSOhS ,i"EARNED 

A.	 tJoolanoeci 2ffects 

The project has experienced some un lanDea changes 

which t.he evaluation t.eain cons':'ciers import.ant. enouc;:. 'Co ilenL.cn 

ana t.h~j are: 

1.	 Appointment of a new director which occurred 

:n February 1982, int.roduced ~l e:fective m~lagement. 

ideology and a momentull to\;lard fu_l implementation 

of the project. This change, brousht in by the 

director, took some time before its mo~entum 

~as felt, as is normal with every change in admin­

istration; once the staff became adjusted to 

the change, the work progressed normally and 

is accelerating. ~anagement deserves the credit 

for ~ost of the recent project's accomplishments. 

2.	 The adjust.~ents in implementation of the project 

to compensate for ~esign shortfalls. As described 

in ClCp:er r T under" External ?actors," unforeseen 

circumstances such as the need to create the 

"Pachinery Introduction Fund" and the importation 

of cO~wodities required concentrat.ed management 

input. The latter was contrary to the expect.ation 

that th2 t.ractors would be reaaily available 

throuc;h the part.icipation of the private sector. 

These aajustments maoe t.he management to rightfUlly 
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devote part of its limited resources to accommodate 

such changes. 

B,	 Lesson; riearned 

The experience and know_edgE gained ~h.ouS~ 45 months 

of pro j e c t imp:' erne n tat. i CH'r--p roo v iO-6·· u·s ·w-i-t.-h···a· good -uncle r stand.ing 

of the cause and effect issues as they apply to the AMP. In 

t.~e following, an ctt.~mpt was made to cast light on some design 

rnat.t.ers ~hich in our view were important. 

1,	 This project should have been prepared with one 

main obje:::tive: 'T'O assist the host country Government 

iii dev~sins \oI'ays and means fo:: carry .og out the 

goals stipulated in the Project Paper and sup?Orting 

t.hem with t.he necessary training, equipment and 

suppl~es financing and facilities to carry out 

the work" . The necessary basic research 'v.'ork 
, 

. ..	 - . \snOUlO nave begun one or two years be~ore implemen­

tation. No provision for purchase of parts for 

machineries was envisioned. 

2,	 For effective extension work, such projects should 

be concentrated in a small area which is well 

co~ounicateo and representative of t.he main agricul­

tural situation where activities can be tested 

ane the basic staff trained. A strong extension 
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organization from the beginning to direct and
 

supervise the field staff is a basic requirement.
 

3.	 Soil and ~ater management should be supported 

by an accurate and strong data base for the design 

of the future farm mechanization programs. For 

this purpose, remote sensing techniques and inter­

active computer graphics system and a well equipped 

laboratory reco~~ended. 

4.	 The people working as a part of the project are 

~est e~uipped to tell what the project has done 

!nd what ex&ernal factors have impeded project 

progress. Because of this, a document briefly 

outlining these items and prepared by the project 

would make the evaluation process more effective, I," 

efficient and creditable. Ideally the evaluation
 

team should have this paper and all the basic
 

documents ready upon arrival.
 

5.	 The establishment of practical train~ng centers
 

that would function in cooperation with agricultural
 

universities woula be a we:co~e conplement to
 

the development of agricultural mechanization
 

in Egypt. 

1 3 



6. Evaluation ~issions, such as this one, on large 

prOj ects req~ ire Co Ir; i :-. i I:H.1 ITt of eight vieeks in 

0 roe .... to co::-:;:lete t.be ":0 r k and the report in 

~he hCE~ country. 

7.	 The co;:-:;:lica~ed precess for 5creeni~s tractors 

and implements, taking into consicie:ation the 

E.P. conSUm?tlOn, COSt, maintenance, availability 

cf s?are ?a~·ts, etc. can De simplified :-y the 

use cf ~esk top computers; losi=ally, the date 

Dust be ~pdated periodically. 
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1. 

have	 arr ivea or a::-e beins r:-roG€ssec. a·t -th-is. :,oi::::.•. 

The tech~ical assistance team is competent ana has been 

ve:y Effect~ve In ach~eving project geals. La::-ge num~er of 

fiela ae~cns~ra~ions and short courses have been carried out 

anc. the results are equally impressive, 

with very high accpticn rates o~ the recom~enda~ions and the 

successful i~troduction of various machines and techniques. 

o	 Sever~l ~echnica~, econo~ic ana evaluation st~o~es have 

been produced. 

:: LJ.~o	 _P-""C received ever 6 ~illion dollars of funds for ~isbursement, 

OUt of w~ich over 3.5 ~illion collars has bee~ approved 

by the 8ank and is oeing disbursed. 

o	 'rhe land irr,provel.lent .,... as achie\'ed by the laser land levelling 

techniques which recently received acceptance b~l the farrnersQ 

o	 Institutions outside of the project are receiving research 

grants anc results from project rese~rch are being published. 

The specific accoD~lishme~ts of the individua~ research 
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projects have been described and discussed in the Chapter 

v. 

o	 Some of the ~~?c~ta~~ o~soin; F:cject activi~ies are not 

_... _---­
:.\..·.,jt:' ...... fa:tw 

. . .
eX::.La:.nec. 

to the fo:lo~ins activities:
 

a) Those which are time consu~ins (e.g. off-shore academic
 

b)	 Those prog~ams which were too extensive to accocplish 

t	 anc.....::0.:. .... 
operato~s 

. a_11.. '	 ",ra1n:.ng ;neCl.an1CS ' /ra ... :.ons,	 1n 

c)	 These co~pcne~ts w~ich are essential could net 

be acco~plisted, such as the trai~ing of research 

sup?ort staff on the use of specific testing equipment, 

in-country t:aining - which must be carried out after 

the eSJi;~e~t has arrivec, a~c contin~ation of the 

off-snore acade~ic :raln:ng. 

Since availa~:e funds to cover these activities will still 

be available, the evaluation team proposes that those activities 

be extended. 

2. In the re~aining ~ime, the project should focus on clarifying 

the future institutional responsibilit:es for the activities 

it has initiated. To insure the continuity of those activities 
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that car. not be tran:ferred to t~e Agricultural Mechanization 

Research Institute, (i.e. those invclved in the disbursement 

of crecit funds) available ;'.~~F trained staff shOL:ld 

j 
-' . Priority should ~e given to the customs clearance, assenbly, 

and distribution of the large nun~er of esuipment items scheduled 

to arrive in the next six months period. Outside s~P?crt may 

be needed to assist in e~ui?~ent assembly. 

4. Th~ characteristics of the seils (soil survey) provides 

impc:tant i~form2tion for technical decisions involving land 

i~proverr'e~t an~ ~echa~i2ed til~a~e. Such infor~atior. is needed 

cu::rf:::t 2n~ future ce~onstratior. vi:la;es. 

5. The effectiveness of the three revolving funds (service 

C E: :i t e r v ill a ~ e 'v,' 0 d, s h 0 tJ.3, n: a chi r. e r y ::. n t rod u c: i c:"" and 'vI Co t e r 

provide ~cr ~ontinuation c~ loan disburse~ents and to shorten 

the loan makin9 process. Credit fund disbursement involving 

as~icul~~:al ~echa~iza:ion loan approval, p:ocessi~s, and ~onitoring 

would be further im~roved by involving ether banks in the process. 

6. ':'he ....:a:e:-}.::t :UilC shoillc be re?le:".is:Jeo as soen as ?Ossible. 

The success of the fL ~isburseQent is sufficient justification 

for such action. 
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7. An i~~ecia~e :evie~ of the legal aocu~er.~s to assess corr~issions 

and needed re~~ireme~tS could be helpful. hppropriate amendments 

s. ?,:" in~errjal eval.uation during :ec-€mD-er-, 199~ will be helph:l 

:0 assess the total project prosress and assist in iaentifying 
, 

~nc:h2se neec:ng	 aC:10~ be:cre p:cjec: te:~:nat:o~ prepe::-a:.:..on 

of the ~O?s. 

9. I: the project activities are extendeo and fc~low the path 

as	 reC0i7.;'H;!10eC by the teai71 ?r ior it:,.' shou:d be give:; to or~a:;iza:ional 

t~~S ~~r?ose, ser~i:eE of sho:t te:rr: co~s~lta~ts 

O:~an::~~io~al st:uct~:e, :~~Er~ction, of 

projects· cepart~ents, divisions and personnel along ~ith scopes 

Efficient 5yste~s of ffianagement 

- .... -,..:_~~ 

::- - \..' --~ ..... - oc:iv:':ies ~e ;:repared. 

A si~FIE serr:i-annual revie~ of project fina~cial data, 

broken COw;; Dy sUb-project shou:d oe prepared. This sho..:lc 

be carried through the life of the project and would provide 

the ~a~~ge:ent ~i:h a clear ~icture of ac~~a: flo~ of funds 

in relation :0 sUD-~rcJectls activities and progress. The s-cudy 

can begin ~ith the inception of the project ana should include 

prcjected pipeline and act~al level of expencltures. 
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J..PPENDIX A
 

SCOPE OF WORT<
 

.:s;.~":'cu_":.u::al .~ecr.a:1ization Project ?roject Po. 263-0031) 

03JECTIVB 

The objective of this work order is to assist USAID/Cairo 

in evaluating the above project. 

ST':>.TEMENT OF WOR}: 

The Contractor shall be responsible for the following: 

1. Assess the progress ~o dat~ in achieving each of the 
~ - --~.--

project outp~ts as envisioned in the project desig:1. 

(Are ttey advancing at the pace anticipate~? Are the 

inputs p:-ovi6ed suf::':'cier.t .and necessar:' to achieve 

the outputs adequately and in a timely fashion? Are 

each of the outputs reaching their ex?ected objectives?) 

2. ~ssess the extert ane nature of coordination be~ween the 

va:-~o~s p=cje=~ outputs. (Are they progressins at com­

patible rates? Does the work 0:: one facilitate and/or 

complement the work of the others? If not, why not?) 

Whe::e appropriate, recorr~end actions that may be necessary 

to improve the cooraination between the outputs . .. 
3. Document t~e extent to which progress has been maae in 

achievi:1g the project purpose. (3as the project contri ­

b~ted to improved Egypt':'an capabilities to plan, support 

ana carry out appropriate mechanization efforts? Are 

the agricultural mechanization needs nation-wide being 

identified and addressed more ef::ectively, efficiently 

and comprehensively as a result o~ this p:-oject? Are 

previous gaps in the range of mechanization analysis 

and support efforts being filled? To what extent is 

progress at the purpose level attributable to output 

achievements to date?) 

A.l 



::r 
ro 

rt 
::r 

lU 
:J 

ro 
X 

c 
Ul 

'0 
Ii 

o 
If 

III 
:J 

lJ" 
m 

1-":J 
I~' 

:'1 
(n 
rl 

rt 
ro 

'0 
If 

ttl 
PI 

0.> --.1 0' VI ,~ 

l'-' 

:t" 

OJ 
t1 
UI 

1-" 
::l 

OJ 

Ii 
m 
I .... 

OJ 
rt 
1-" 
~ 
ro 
,-'l«:: 
(r. 

::r 
o 
11 
rt 

UI 
:,r' 
o 
'i 
rt­

rt .... 
::J 
m 

'h 
Ii 

~ 
ro 

lU 
::l 
n, 

o 
a 
~ 
UI 
rt 
Ii 
OJ 
1-" 
J 
ro 
p, 

ro 
'{j 
I; 
0 
u. 
ro 
() 
rt 

­
UI 

'0 
'1 
0 

.£1 
11 
CD 
tn 
UI 

PI 
::l 
n. 
1-" 
:3
'v 
OJ 
0 
rt 

OJ 
::l 
n. 

Ul 
ro 
ro 
Ul 

o 
~ 

~ :r 
OJ 
rt 

0' 
OJ 
UI 
ro n. 

.... 
r t 

I~ 

m 
m 

I~ 

Il' 
:J 
Il, 

() 
o
:J 
<: 
m 
I~ 

IlJ 
~J 

o 
<: 
m 
11 
p. 
I~ 

f.... 

UI 
ro
::1 
UIro 

a 
1-1) 

n. 
m 
x 

'U 
m 
11'J.
(D 
:'1 
o 
m 
,t­
o 
rll 
~ 1 
111 

lU 
~ 
n, 

.~ 

()
() 
~., 

(Tl
I.: 
III
:J 
o 
.-: 
l!l 
'1 
III 
1_-' 
f-·· 

a
:J 
.... 
,I 
en 

m••".. 

'u m 
f1 
rt 
1-" 
rn 
m 

'el 
Cil 
11 
1...1· 
ro 
:J 
0 
co 
r I 
a 
111 
~ 

III 
I-~ 

I~: 

{.J 

lD 

rt 
m 
~ 

ro .... 
>U 
m 
'i 
rt 
1-" 
Ul 
m 

rt 
::r 
m 

rt 
o 

1-" 
rt 
en 

o 
~ 

§ 
0, 

'1 
m 
I-.J 

"< 

:t.' 
H 
o 
.......... 
o 
lU 
1-" 
'-1 
o 
m x 
'U 
m 
o 
rt 
(0 

1-'· 
rf 
UI 

() , ,) 

m 
-:: 
(11 
I.... 

C 
lU 
r t 
1-" 
o
:J 

H
:J 
o 
rl­
::J' 
m 
'1 

~ 
o 
'1
0, 
Ul 

m 
'0 
lU 
'1 
lU 
rt­
f-. 

C 
: I 

/1 
ID 
'U 
o 
'1 
rt 

rn 

(n 

o 
I I, 

r l 
m 
III 
~1 

1.1 • 

~J 

rl 
:J' 
CD 

'n m 
t1 
<: 
IlJ 
r ,. 

'-" f)
:1 
!fI 

,,
:-,' 
III 

p. 
n 
r t 
1-'. 

<: 
1-" 

" f~-

l!) 

rn 

'0 
If 
n 
\. I. 

10 
o 
,t­

rt­
C) 

U' 
CTI 

n, 

r:: 
!fI 
([I 
n. 

PI 
I f 

'" 

1.1 • 

: 1 

Ih 
f-" 
11 
In 
rl 

:.J­
PI 
:J n, 

,,'
i;· 
r ,. 
: )' 

() 

o 
:'1 
11' 
I J. 

: 1 
111 
II 
I J. 

o
:J 

r I
:f 
m 

:1 
ru 
r I 
I; 
If 
m 

! , 
IJ· 

o 
In 

lD 

01 
'1 
CT' 

-: 

In 
rt 
n· 
rl 
, J. 

III 

I·'· 

m 

f-"
:1 

:.1 
o 
rt 

o 
o
;1 

'tJ 
1--'· 
1-' 
m 
0, 

,Q 
I.: 
11' 
I·J 
I'· 
r I 
11' 

" f" 

lU 
If 
CD 

rt 
o 

o 
I-I) 

OJ 
11 
m 
lU 
lJ) 

1-" 
ro 
~ 
rn 

Ul 
m 
~ 

m 
o 
rt 
ro 
(:L 

'1r:: 
'1 
lU 
1-' 

1-" 
:J 
r I' 
CD 
11 
<: 

13 
:J' 
10 
Ul 
10 

ttl 
III 
1/ 

'd 
rt 

<~ 

-:: 
o 
J-J 

10 
n, 
I ,. 
:.1 
to 
11 
o 

Lt. 

m 
n 
rt 

IJ· 
,"J 
'0 
f ' 
(0 
: 1at 
: J 
( I 

11' 
r I 
I·'· 
o 
:J 

fll
::l 
n. 

tr 
m 
:J 
m 
Ih 
1-" 
o 
I~' 

pI 
'1,.,.
ell 
Ul 

'11 
I f 
o 

L_I. 

CD 
n 
(I' 

lU 
I h 
f h 

t'J 
.q
1.-; 
'0 
rt-
IJ· 
~11 

:1 

'\l 
11 
()._1. 
fl) 
n 
,I­

n 
:J' 
m 
IJ· 
/ h 

I f 
~J 

-.: 
IT' 

rn 
rl 
III 
Ih 
'I) 

(n:t"" 
1·1 
U 

,~ 

ttl 
r t" 
I J. 

'll 
111 
I I 
(l 
11 
In 

~u 
~1 

H::1 
(-r 

m 
11 
<: 
f J 

• 

10 
5' 
ul 

~: 
f '. 
1-' 
IJ 

0' 
CD 

'tJ 
'1 
1-" 
~ fu 
t-1 
~ 

.. ...-.: 

a 
Ih 

~ 
,~. 

rt­
:J' 

~ 
Ul 
11 
I~' 

o 
C 
1-' 
rt 

:~ 
fJ· 
::l 
1-" 
In 
rt 
'i
l< 

rt 
:-r 
ID 

It. 

: 1 
r l 
CIl 
11.: 

1-" 
: I 
It, 
I) 

11 
'-.1 
II' 
1--' 

(II 
: 1 
(I, 

,.. 
Cll 
5~ 
In 

.~ 

f J 
• 

In 
I'· 
r l­
In 

III 
1-" 
II 
m 

u
:1 

tr 
l .....~ 

CIl 
0. 
o 
;'1 
1-" 
~I 

III
:.1
I'
I ' ,< 

f f 
U 

, : 

:i" 

(1) 

o· 
I··' 
r; 
III 
II 
f" 
o
:.1 

'I 
CD 
I- • 
I·', 
(!l 
,n 

Ul ,'. 
() 

I.: 
If) 

.... , 
() 

Iii 
f" 
11 
o 

1'1 
I 
I J 

I f 

I It 
( i 

:'1 
en 
(I

:,' 
f) 
n, 
n 
I' 

') 
f f'I..: , I 

::"1"' 
!TI 

CD 
< 
lU 
~ 

I:: 
fU 
II­
f ,. 

o 
:'1 

'0 
11 
lD 

'U 
p, 
If 
I J 

• 

:J 
10 

\n 
r·~ 
~J. 

p, 
CIl 
~J 

1-"
::l 
m 
(0 

fJ' 
:J 

rt 
~,. 

ltJ 

I.TJ 
< 
lU 
f-J 
C 
OJ 
rl 
f J 

• 

o:1 

'l) 
II 
o 

LJ. 

ro 
o 
rt­

'rJ 
a 
f~,--, 
o 
~ 

In 
f::,.:J 
tl 
(II 

'1 ....~ 

PI 
:-:l 
0, 

III
:J 
: t" 

111 
:1 
n 
!Il 
p. 

I·" 
:"1 

',.1 
11' 
n 
r I 

11 
m 
:cl 
II' 
f '. 
, 1 
; '. 
:1
In 

I·' 
f' 
'h 
rll 

Il 
I I, 

"I 
If 
( ) 
'J. 
CD 
o 
, I 

(t 
') 

en 
: J 
In 
I; 
11 
fT, 

I~' 

:1 
'f) 
'1() 
..: 
lH 
(l, 

'U 
m 
"f 
I h
[) 
'1 
;'1 
PI 
~.1 

'.tJ 
in 
0 
0 
~l 
!)
ell 
: 1 
P, 

III
:1
I.: 

:1 
cD 
() 

m 
In 
In 
III 
'1 

.< 

III 
n 
rl 
I" 
() 
~J 
In 

r t 
0 

0' 
(1. 

It 
0':r.­
m 
:J 
IJ· 
:-:l 

r1" 
~," 
m 

r t 
:J" 
CD 

o 
~-' 

,n 

:t_" 
In 
Ul 
m 
In 
In 

It 
:'t· 
(D 

l1J 
CD 
o 
r f­
o 
11 

..' 
rii 
rf' 
m 

10 
III 
Ih 
cD 
o 
(t 

'II 
'1". 

'rJ 
1"1 
() 
IJ. 

CD 
() 

rl 

'tJ 
n 
1-' 
I', 
() 

I'· 
m 
In 

::t 
in 
o
:.,' 
III 
: I 
f J. 

N 
01 
( f''.f. 
a:J 
'v 

11' 
'11 
11 
I', 
o 
r';,_. 
r I 
r: 
11 
11' 
1-' 

11 
CT' ,n 
III 
11 
p.
".:J 
Hl 

Il' 
o 
rl' 
I~' 

o 
::l 
rn 

r t 
:"'' 
l1.I 

(11 
:J 
OJ 

G) 
o 
I .J 

lU 
If 
m 

o 
Ih 

C)
:.1 

m
I"I h 
CD 
l) 

[ I 
In 

rt­
: .r" ,'. 
III 

'U 
Ii 
() 

, _I. 

CIl 
I} 
(I 

f" 
In 

(I 
: j' 

III 
/1 
CIl 
(1' 

'v 

0· 
n 
~J 

n 
11 
!fI 

-:. 
~J' 

lU 
,I' 

".: 1 

-

CIl 
I h 
I h 
() 
If 
rl' 
rn 

o 
[I 

:.1" 
10 
11 

n
:1 

'0 
If
() 

t_ f. 

m 
n 
rl 

CD 
I I, 
I' It 
til 
n 
r I' 
rn 

r f ­
::J' 
CIl 

PI 
::l n, 

o 
:'1 

o 

,'" 
rl 
: J. ,.,. 
In 

I·" 
;.3 
't!
n' 
o 
rl' 

'0 
11 
0 
'n 
11 
CIl 
(0 

10 

OJ 
/1 
m 

rl::r 
m 

~ 

-'GI 
lU 
(I' 

I) 
I I) 

1-"
::1 

8 
ro 
n 
:J' 
OJ 
~ 
,.1. 
N 
W 
rl­
~.," 

o 
~ 

OJ 
.q 
f i 
IJ· 
() 
r:: 
1-' 
rt 
r-; 
11 
0' 
~ 

tTl 
,n 
l ......'"fl' 

0 
0 
:J 
ct 
m:-: 
rl 

o 
lit 

I J. 

::-J 

__ t 

:r 
m 

, I 
:.r 
\ .. 
Ul 

!J 

m 
n 
(t 

r,­
S 
({l 

tr,( 

o 
OJ 
1.:1, 
CD 
11 

:r; 
I"" ..f F 

, 
t---' 

'tJ 
11 
0 

LJ_ 

_ 
''--' 
III 
{J 
fl 

~ 
:J 
p, 
,-'
'< 
Ul 
m -: 

:J 
flI 
~ 

I" 
: 1 
'n 

'll 
m 
If 
n 
([I 

I" 

:J 
10 
()
:y 
o.
:1 
f ,. 
f·) 
!1I 
,I' 
I'· 
o:1 
" J 

I·" 
~J 

(J 
() 
~ ! 
ih 

'.'
:.1 
IT!
:1 
,I 
'.J 

t{.1 
If 
o 
n· 
r; 
( ) 

" 
I'· 
.... : 
I'· 
(t

'< 

I ' 
o 
f) 
(II 

I ' 

",'
i 1
", 

n':1 
(I 
f1 
III 
'n 
If 
(II
:J 

III,I
"I 
I­
0 

::: 

<' 

(TJ 

I h 
If, 
m 
() 

r l 

o
:J 

'. ) 

r t 
:J' 
1ft 
~ 1 

: ," 
fll 
rI' 

,'. 
(t 

: " 

111 
'(J 
'r! 
If 
, I 

'rJ 
11 
I'" 
IlJ 
It 

11' 
I'" 

:r.... 
11 
CD 

rl' 
:'"l' 

m1..-: 

r: 
In 
;"
:J 

.f) 

II) 

lU 

g 
CT' 
11 

p. 
:J 
Cl.. 

t1 
ro 
OJ 
n:J­

f1' 
IQ 
r:: ,_.. 
'0 
::J 
m
:1 
rt 

r t 
(D 
o 
:J~ 

~ 
IJ· 

,f!
I:: 
!TI 
tn 

I J. 

:J 
,n 

..._ 
:t-" 
'1 
m 
I J. 

;1
'(1 
ti 
0 
<: 
III 
n, 

p, 
"5' 
en 
f-J 
f-' 
CD 
I; 
In 

P' 
:"1 
n. 

p. 
11 
CD 

'I) 
Il' 
11 
:J 
m 
11 
In 

'1 
r'; 
If 
lU 
I~ 

01 
'I) 
II) 
CD 
() 

rl 
IJ· 
:::1 

tl1 

'd 
r; 
11
'u 
I) 
In 
m 
,-' 
m 
...~ 

lH 
1-' 

III 
(I­

rl' 
:J" 
m 

o 
:'1 

rf' 
o 
~ :r 
I'· 
II 
~~. 

0' 
o 
:::r 
1·..1· 
m 
<
e1l 
::J 
CTI
:J 
rl 
rn 

rt 
:.r 
CD 

CIl ...... 
rl' 
m 
~ 
rt 

o 
(J 
3 
~ 
CD
:J 
(t 

'0 
11 
o 

c:: 
Ii 

o 
CD 

m 
I: 

rn 
..J 

~J. 

ro 
CD 11 n 

In r I 

.... 
"-0 



~.ppe::1c.ix B 

Status Recort on Aaricultural Mecha~~zatio~ i~ Eavct 

The 
f""o"" _, (:. 'Y' :: - --""-c:.c\o".. ........ __ / . ­-- ... _ .... - I .;...:.. 

_________________________.Jt"._Tc~al S~ock a~d Su=~l': c: ~~achine~v

. ..., 

0: :: ·~I(: :: 
-1,.... .. - horsepower range were available 

-
I 

J
• -' :or every 1000 fedda~s. 

.., ~::":' 
__·v_/ ~he total population 

. . . 
::-.C.;.UCES ?1 

- _, 
-;oa
I".,.., 

I~ports 0: ~ractors 

. 
a~J.c 

. . 
=e,,:,c.:.ec: ':_-:::;.-o...-,-c::- ...::­ - ~ •• I~ •• __ .:_--;:;.-C:(:.,:._.401.". __ c:. _ 

--.:=:
c:._~:7le::t.s 

Ato~~ 75~ of trac~ors are o~~ed by private 

inchvich.::als, 11% coopera::ives, ane by public 

sector. 

~n ~he pas~, G~C ~ec~2~ization e£f=rts have includec i~?o~ts 

of a wide variety of machines, local assemply of tractors, and 

~ n~mber 0: ?~=lic sector CO~?a~leS p~ocuce farm mactine~y and 

tools for the domestic ~ar~et. Nasr Automotive Com?a~y (KASCO; 

in Eelwan is responsible :or tractor productio~. 

Co~pa~y in Alexandria accounts for 80i of total proeuction 

of farm implements such as ploughs, land levelers, threshers, 

B.l 
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principal sector project in the National Five Year Plan. 

Only six mechanization projects (out of a total of 79 in 

agriculture) with a to~al value of L.E. 47.6 are listed 

in the National Five Year Pla~ Detailed Description of 

Projects. Presumably, this funding gap could be met by 

the private sector, but the MOA is unclear as to how this 

will be achieved. The constraints to an increased private 

sector role in agricultural mechanization, such as the 

ceiling set on imports by the MOA procurement cornrrLittee, 

have not been addressed. 

Donor	 Activitv• 

A.	 lBRD 

Aqricultural Develooment project 

A multi-faceted project whose aim is to increase 

production in Menoufia and 50hag through:
 

1) Improved extension
 

2) credit;
 

3) ..ooperative
 

4) mechanization
 

The project :s import~ng a variety of agricultural mach~nes 

for two experimental farms in order to evaluate the impact 

of mechanization on a pilot basis. Total cost amounts to 

U.5.$ 32 million and L.E l~648 million from July 1978 to 

December 1982. IBRD has agreed to continue financing the 

various agricultural developme~t and mechanization activities 

in Menoufia durlng CY 1964. 

Third	 Education Prolect 
c 

A training project that includes the upgrading of two existing 

farm mechanizatio~ centers located in the Delta and training 

in farm mechanization in three other multi-purpose centers. 

Training programs range in length from 1 to 3 months and 

technical assistance is provided by expatriate experts. 

Total cost is U.5.$40.1 million and L.E. 11.74 million. 
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National !-~~.ization Program 

T....e G:E has reques-ceC D. S. S 200 in I3RD fir.a."1ci!1g for t..l)e first stage 

0: a r.atim::..l aq:-ic..:.2::ural :TeCI-lc..l'lizat.irn systern. According to t.l)e 

MJ:. the pro;ra"il is designee. to establ:'sh 150 specialize::. me::ha""lizatirn 

stations to ad"::ress the :!:"Ural lab:lr shortage arrl i."1C!."ea.se prcx:luctiv:: 

The p:::-ogram w'ill c2so include the estalis.'rure."1t of agricultural 

cooperative sxieties to provide loa."".S at 8% in-cerest for fC-."TL1e.rS to 

:inan::e rrechanizadoo cos-cs. 'I':"ain.inr; ,,",'ill also l:e provideC-. A.'1 

IB:!=D m:..ssion is expect.ee. i."1 E.::~rpt j • t.l)e ne:\.'t t"wo rront.r-.s for discussions 

0::-. the matter. 

B. J7...PpJ~SE 

Hice Yecr-.ar-.ization ?ilot Prcjec-c - Kafr El SheiYJ1 

~1e Ja;:a.."'1e5e j:I.ge,;,,;cy for L'1te...."":1ational Q:~-=aticn has gra"1te:. ~r El­

Shs~~~ ~)vE-~ra-ce D.S.S 5 IT~llior, to fir~"1ce t..~e application of 

1", !:i.T":"lar effort has ):e.=.-n i.!'.itiatee. ir. :)ak.ahlia. 

sugar ca"1e ?ro.-~ctior. L'1 .!>.swan. The project will intrcx:luoe macilinery 

in s-:.ages th:::-ough i-cs ·"c:.:::-ious car;xme."1-:.5: soH pre;:'.a!:"ation, canal 

clea."li.~, road ~cite."1a'1ce, field practices, repair a."1d ~"1tena'1ce 

facilities, ~ a training ce,;"1t&r. A carrnit:ment of U. S$ 13 million 

.'A. u. S . S 5. 7 million g:::-a"1"': to conS'CrUct aTJd equip a mec.l)anizaticn center, 

trai.-.ing dormi::ori arrl YDrkshop. 

B.4 



Fcx:e P~c:x:iuc:.ion Increase Project 

AU. S. S 8.6 rr..i1lio.o-: ~ant carmi.ttee il'1 NO\!Enll:e~ 1981 for f~.iliz~, 

agric;.'ltl:1:"al rrac.'li11e-....Y, a'18. eqt;.i.;:rrent to in~ease f0:::x5. pro:1uction. 

?r..ase II prO\;ides rrac."1ine..."'}' for t.'1e .~icu.l::'.:raL 1'1a.chine_ry ?.ire Service 

Station P~ject. 

~~~J2ation Projects 

Tne Japa."1ese are cli.sC'-lSsi..T1g the exte.'1Sio.'1 of c. loa'1 wor':..'"l U. s. $ 20 million 

fer mecr~~za~ion projects. ~je proposal incltries t:'1e establisbrrent 

ef a lea"':; :1g rrec:'1c.l'1izatiC1.'. sta"Cim aI''::: cms':.r..lc:.icn .of £ou:.- ass:"sti..'1g 

s"Cations to pro-vide trair.l.:ig :or t.'1e wo~ke=s 0: t.'-le rra.:i:; statim. T:'"'...is 

?~cjec: is still ~i.n::; c&---ussed '~.-:..t:. t.~ Japa.'1ese by t..i'")e HJ!,.. 

c. Cat..''1clic Relief Se.:-v1.ces 

rea;>=-r, till~, anC com husker/sheller. Tne proposerl Phase III 

Ina.:1U:acttlre, anj e."9an::1 activities i..'1 t~ Middle East :<eglon. 

-,,,..,~. 

-~-

T:t"Je prcject is axc.u(:ti.l·1g a -:.es-:.ing ari: de..'TO:1Stratioo pro;rarn in 

vdth pcu:tj.C"..uar rE.f~e..ice to viatle m-uti-fa..'li'l use of !TBCr.i.l1erj and t~ 

(1978-31) ~unted to U.S.S 829,000 from w-,ID? a'1d L.E. 2,369,000 frar.. 

the mE. 

a.S
 



E. n,o 

various cCJU.;'1tries by !1J.?. o::ficic:.ls "'.,-' '1 i ~ spor'.sore:5.. Total cost 

of the activity is U.S. $ 506,550 ::ran t.'f)e IlD wit.'r) a G:JE contribution 

of L.E. 756,800 :or t.'r)e 1981-1984 neri0~. 

!l1'proved ?ar:Jil.i.'1'i. Sys':.e.rns i..'1 Isrr..:::.ilia G8ve....-norate 

agr-ieJ.J. ':.u.ral :ro~.2::.ior" rre~.a:-.iz2.tio.'1, :ertilizatio.",: and ir.dg2.tion 

i:: t.'1e Kile 'i.'c.lley, cost of U.S.$1,2tl,125. 

f 2...."J"rerS , 

~;ne..'1t, i:iprove h.lilCi...'1gs, a.."1d ?rCY\i.de scholarsbips for additional 

H. 

Re::t2.1 Se:-,ice Ce..-,ters 

for agricultural tractors 2-"iC :a:::1T, IT.a.C:-.i.l"je:~:'Y v,i.t:.'1in zones 

esta::lishe:i by tr-J2 !-n:.. 
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I . Ul\1J:TED ST.n.TES 

SITa" Scale AgriculEural ACeivities 

Tn; s activity is designe:5 to make apprO?riate t~'r1.T)olcgical m:x:lificatia.'l.S 

to existing cultural practices al1Cl introduce sircple improved variations 

to on-fann rretho:is in order to' assi-st smaH: fa..¥JTers· with cost-saving' ---­

devices that will reO.uce lamr costs aT1d inprove yields. T..r"li.s is being 

accanplis.l)eQ thro:Jgh a series of lew-cost sub-projects totalli.T1g 

U.S.$1.7 million fram 1979 to 1984. 

us]:.m l s ~.ajor cereals and ili.ce Proejcts also have mec.~anizaton c::rnpone.T)ts 

that involve appliea researc.'1 in me:::hlfuization alternatives. 

Tnese activities are a part of the project's efforts to increase 

production of S?=ci..fic crO?s. 

Non-GJve--nrrental Jl.ctitivity 

Tne private se::tor is i.11volve::i i..'1 trade ami prcdu-~ion of irrp1em:..T1ts. 

Private se::tor cieale=s ca.., iJlport a varie":y of tractor types and 

q-..lantities '-"'P to a ceil.:L'1g set by the M)..!:.. A.,., atte.r;pt has reen made 

to sta..'1,4arciize machinery through the r-~ procursrent c:mnittee ~.ich 

rust approve all machinery irr;:orts. The ~ is in the process of issuing 

specificatio.'1s and standa=s for ag=icultural ~chinery. Scme private 

sector finns are i.T)volve6 in the assenbly of irrpor-I.€rl engi.."1es. Serre 

private sector firms are L'1volved in the assenbly -of ilTported e.T1gi.'1es. 

Tne Tan":.a Votor Cmpany arri the Salla!1\ Plant a..re privately-ovme:i 
" .. ." .Pla.'1t:.S prooucJ..!1~ '..-a=:irY.15 :brip~ts5UC!1 as c.'"1isel ploughs I threshers I 

t=~l~s a.'1ci -; -rrigatio:1 punps. Tne Tanta l'btor Ccnpa.,.,y a.lso iJn?or-...s 
tractors and p:7W"'-I' tillers. All of the Sallarn Plant I s work is 

done on contract an:: no stock of finishe:J. items is kept. 

Source I US~.ID/Ca:tro 
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l.inc Item 

I. Trcll. 1\-;:. i 5l <InCf! 
2. 
3-
It. 

5. 

6. 

7. 
8. 

(nlll/llnd i lies 
Tr-.linillfJ 
Resp" rei! fund 
Sp,~c: i., 1 Studies/ 
EV<Jll1<1tinn 
Vehic:le Opel-ill inq 
EXjlctlo;l'S 

F<lcilities 
Credit Fundc; 
a. SCI-vice Center/ 

Vi Ilage \-Iorkshn[l 
b. Watrr 1if l i nq 
c. l1ac:hinc Introdtl­

t ion 
d. Uncommitted 

I\GRIClJLlIIRI\L ItEClll\Nlll\T ION PROJECT 
IIISTORICI\I LrVEL or rXI'UJlJI rllRE 

~tl\ Y .~ I. 1'Jilll 
( 1000 S/I r) 

_____L_0_C_I\!:.._(~~J~\~~_f:JS~~~2:_L~_g~ I VI\U~NT ) 

I\ppendix 
Table 
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$ LE $ 
Dec/81 

I.E 
Dpc/B2 
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Dec/OJ 

LE 
May/84 

$ LE
------'-----­

() , ',2 /1 
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7,023 
1,005 
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1,000 
2,000 
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:' r 
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5,000 
3.000 

2,000 
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----

Source: Project f i n.ln i C<I , documents - MIP 
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- --. 
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Agricultural Mechanization Projects Research Contracts 

1. hlexan~ria Univers~ty .;'~ount 

.;cvar,ced 
.L.~. 

a. 

b. 

c. 

Seed bed preparation 

Development of Grain 

Harvesting system 

Gra~n crill develo?~ent 

anc parts ~ype manufacturing 

49,779 

6,,080 

~2,768 

18,000 

18,16~ 

18,000 

2. ~la~sou~a Unive=sitv• 

~ec~=nizctioD 

?rod~ction ~n 

of cotto~ 

the Kile Valley 46,306 25,000 

Researc:-: 

~.-. 
85,704 25,000
 

De\:oe:":.:);:me:1:' c: p:-c..:1-:.inS Syst~;i
 

effic~ent use sf row crop seees 74,879 29,97~
 

Development of s~all suction 
cotton pic~ing u~it 32,195 8,000 

Cotton stalk pulling macr.ine 50,424 32,640 

Eva~ua~io~ o~ mec~2r!ization 

handling anc loa~ing 
cane in Egypt 

of sugar· 35,140 16,000 

TOT.L.L 484,293 181,778 

So\lrCE: 

0.1
 

1t,O 
\ 



Appendix D 

Table 1	 Agricultural Mechanization Project: 

Acaaemic Training Programs 

15 September 1985 - 15 September 1986 

I
r I
 
. Training Duration EstiI:'.ated1\0 I DegreEJ Program 

CostCourse Title Plan No.
\I
 I
 U.S • S I
 

I
 

I
,
 

I 1
 

I 2 
...I
 .J


I
 

I 4 

I
 

I
 

5
 

E
 

7
 

c "
 

c 

1(1 

" i1. ... 

, ~ 

.l.':' 

13
 

J..~ 

, ­

!'is 

1':5 

!'15 

!':S 

... ~-t"". '" 

!~S 

~:s 

~':-:.. 
,,-­, 

"e::..... .1_ 

1I1S 

~~ 

!.~ 

~·:E 

!.:S 

i
 
FR_ G;].2·1S IN-PROGRESS 

I
;'.gr icul t·J.ral Economics 

I.Z,g=icul tura1 Economics
I
;.gr icul tural EconomicsI
 

I
I .;gricultural	 Economics 
I
 
I
 

I
 
I	 I
i :t: ::\OG?.;-,\:S ?RG~EC~E.D I
 ,I	 I
 
I .!..qricul ~u:-al	 :::cucaticn I
 
I
 
I Soil Science
i
 I

I	 I
I


!Scil Scie:1ce	 I
!I I
 

p., _ - i
 
.'.'-'_ Co_ SociologyI
 

1_ ...... ~ ........ '1
 .......
 
i '-'- .... ~:;;:J-_e- ?ro~~ a:7~ing 
I
 

; .,. .-_" CU _\-.1 ·~":""""'-lc,_r ... ':,i_'" __ Village 

- ~ ~ "'·I!\ ~I::' -'-lhl.\ • \.;J 

IAgricultural 
EDqineering 

r:;:EC~!\OLOGY 

Devslcpme:-:t !·12.1'1"":': c c-
IturiDc 
Ac;ric~l t.'..:ral Hechar.i-
Iza-.lor:~ .

:.c.....-.~ _H, 1 .... ~·,...-1 
~_"'_-''-_c.I·· __	 !'1echani­

'7-"'~C-I-C.-- .. 
I.,. _~,.. .. 1 .... ,.,...-~	 " . .r.C; ... - -t:_ ",,-_ c. ... ~· ..ec~a~l.-
zation
 

:?EH·. 

3PE1B 

3PE1C 

3!'~?,11 

3':'1.1 

2RD4 

3S2.13 

2FE8 

3F:::9 

~.f\~Rll 

2R.!)3 

3 ?J~i12 

2EX45.l 

., '::"." 't:. 'J 
... _" .. "'1 -' .... 

3 ?J\~ll 

I
 
,Po.ug 8:;· -J a:1 85 I 0
 

Jan 84-Aug 86 14600
I

!'1ar c~-Aug 86 1~800I
 
Jan o4-Jan 86 11100
 

I
 
I
 
I
 
I
 
I
 

Sep,: S~-Sept E61 23600
 

Sept l;4-Sept 86 23600
 
1


Sept E4-Sept 86 I 2::600 

c' I
I
SeD': S4-;'.uc -.It 23600
 

, !
~, ") .. , ~ -..",\Ee::,,: o"':- .......~q £.6 i L. ~I 0 oJ,",,'
 

I
Sept S4-;.uc 86 2360C 

Sept 84-Aug 86 23600
 

I
 
I
 

I
 
Sept 8~ -~..UC! 86 ! 23600
I
 
Sept 54-Aug 86 I 23600
 

c:c .... ~ b4-.!..ug E6 II 2::600... _:' I".. 

I
 
I
 
I
 

~ -Se:::"': S~-.:".·~g 00: 236(10 
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li 

I 
l~O I necreel "PrograTTl. I

I - I Course Title 
I
 
I I
 

fT1 • • 
_ra~n~ng 'Duration iEst.irnated 
Plan No. ICost. 

c:: c::I U ~.~.. 

I 20 

21 i 
I 
I
 

HS 

I·
 
I J..cricu1tural
 
I. 1\' e- c h "'.., ~ 7 - .. :1.' 0 ni .. l ... ~ ... ~ - a. Ir,... • 

E:XT21";S I Or-: 

.!;gr i eu 2. t.ural 
! E:nq i:1ee:r inc; 

I -'''',''_p ',,- ,.... •• .,., __ -.\. 
I ~v.",::... .... / .'~-.. __ r:~~,,~.:'-_ 

I 
, J.c.criet.:ltt.::ral 
I - -. .
I.:..ng l.neer lng 

I -."._~-/, •• ~ •• -~-~~••I :' 'v ~1, ~."'\ ..'·~... L::..L ..\ =..:'. ~ 

I 

__ :'! \.".;._c:._I :r--r-i""u,;~'~~-":
1-=--'c~~or:..V'':''''''c
I ~"--"~~"'-"-


I 
I 
: ?o\·r::?,,/:-:...:..C:: :;:l\ERY 

II !.~.,...~ ~U;"-"r-l
. .... :: __ ...... _\..u .... c:. ..... 

I Erd~' in ~e:- i ,1 c; 

?ES~ CO!':TROL 
I 
I .... ,,:,. .... __ c., Z,;,-'r"~c"l""",r-.l.' 

I Enc; i:-leer inc; 
! 
: ';:lacr; ;.:' ..,~-::-c:":'I' ~. ..r.t". \ ~ ~ ... 

iF.oriet.:ltu!"?.l 
!Engineering 

2EX4S.3 Sept. 8~-Aug 86 

3PJ-HS Sept 84 -.;ug 56 

3P..1\116 Sep't 8~-Aug b6 

4R!'!l3 Sept. 64-;'.ug 86 

Sept 54-;'.uc 86 

3511 Sept 84-;'.ug 86 

23600 

23600 

23600 

23600 

23600 

23600 

23600 

T""'ri~--'o-

I I
I~ __ ~,::a~_.; 

I----_.:....-_------------------ ­
TOT;'.L 465S00
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Appendix D 

Agricultural Mecha~i:atio~ ?r8ject 

Project Demonstratio~/Training Equipment 

Tvoe of Ecuioment. 

On-Si-:'e 'Iotal Ur:i ts by 
June 1904 SeDtember 1985 

A. General equip~ent 75 341 

B. See5 bee pr8?ara-:.ion 77 293 
~? 
;)~ 185 

D. C°..:.ltivatior. 7 52 

~ ?e~~ilizatio~ 1 18 

r. Insect/weed control 1 57 
~? 
I~ 160 

l~ 53 

84 2.63 

all un:-:'s) 

TOTl>.L 383 1322 

Source: J._"1P files. 
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Appendix E 

Pubnications Resultino frop the R&D Sub-Droiect 

Sahrici, Ahmed El, Zakaria 81 Hadded, arrd Richard K. Berkv. 
?arrn ~achinery Manufacturing: A system approach. Seco~d 
PAD/-.C '83 Intll Conference: Dept. of ?roduction Eng., 
Univ. of Alexandria. 27-29 December, 1983. (English and 
P.rabic) 

Haddad, A. A. El and S. F. Ahmed. A Semi-automatic Potato 
Planter: Design and Development of a prototype. Second 
PADAC 183 Int'l conference: Dept. of Production Eng. Univ. of 
Alexandria. 27-29 December, 1983. (English and Arabic) 

Trouse, -Albert C. Jr. and Ahmed El ll.raby. A Survey of 
the Suitability of Egyptian Soils for Mechanized Agriculture. 
Working paper No. 13 Agricultural Mechanization Project 
USAID Project No. 263 -0031, Ministry of Agriculture, Cairo, 
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APPENDIX F
 

T'itles, Activitv Dates 

T'ii:.1e . 'anES	 Start:PlaT1ned/Actual Enc:P1aThied/Actual 

1.	 Team Leader aTld 
Project Tecrmical Dir. 

Dr . ~vid \.;:. G::.iser 

2.	 P1a"1ning aTlC: Financial 
Advisor 

totr. Steven C. Shepley 

3.	 Rese"'rch I-.ami.n •• Tech 
Dire...--tor 

Dr. Car1 Po•• Reaves 

OngC~iq rese"'rch field) 
sl..l!'vey on 3 tfI.reshers ) 

(Ca=l A. ~aves (TDY) 

4.	 Evaluatiol Jl.avisor 

Dr.?eter ~eiss 

(D;:er'l ne", canc..:date 
pro~sed) 

5.	 .;g::-ic. E>:te.l'1sion 
Technical Director 

!·tr. E:cr.-;a=d COI"'..5tein 
!VI.r. Ro?er Engs tram 

6.	 Fa.."1il Mmagerrent .Z\dvisor 

~tr.GordQI StrLTlger 
!'!r R0ger Engstran 

7.	 JlEchinery Develo~rent 

.Zl.dviso:.­

?orr. ?,ayrrond Beo-..b= 
~~.?~lison Bl~ishLie 

ectober 4, 19eo 

O:::to~r 4, 19eo 

Septerrber 15, 1980 

Septezrber 1980 

NovEl-rber 3, 1980 

Nove:rOe:'- 3, 1980 

p.pril 28, 1984 

Decerrber 198:) 

Dece.t""rber 19 &) 

Janua.ry 15, 1981 

February 2,1981 
JaTluary 1, 1983 

April 15, 1981 

.Z\.pril 15, 1981 

.bvei'i'i::P-r l,l983 

~JC-y 1,1981 

.!l.?ril 1:, 1981 
O:::~cber 15,1983 

P.l 

., , - -"
 September 1985 

(Current) 

No,,"eITber 1, 1984 

December 31,198~ 

(Cu...--rent) 

Septerrber 1985
 

Ju.Tle 6, 1984
 

August 1,1983 

July 1,1982 
August 1,1983 (E>.-tended) 

tv'By 15,83- l'1ay 15,1984 

Nove:i'Oer 1,1983 
*Current (Ju~y 1984) 

Septa~r 1,1984 

Dec:ernber 31,1982
 
(Cl..Lrrent)
 

: " . 



S.	 Srrall !'Enu:acturer 
.Z\dvisor. 

9.	 .ll,gricultu.::-al Eng. Education 
SE=ecialist and Coordinator 
of ExteJ1sionjrraining 

.M::'. Fredric."- SCh.:iJ1tz 
!'tr. :b:je::- Engstrom 

10	 Se!\QCE Center Develo~'"1t 

.::'.:i,risor 

11 EqJ.i;:rre:'"1t ?.epair Ad-visor 

!vir. Ro::.ert S:1ycier 

12 Soil Irrprov.::Tent DLector· 

Mr. Erroll Coles 
I'tr. ?re3 Hodgson
 
(5 riO e....:te.."'1ded 1 yr.
 
t.h~ f.::J.1)
 

13.	 I::-r':'c-a::.i::>n :::'1"Jgineer/ 
·z..srono:n.:i.st 

Mr .Jarres ~.cC1ung 

_4	 water Li':t.Extensio.'"1 
Specialist 

Seoterrber 1, 1981 

Febru.ary 3, 1982 

.ll,ugust 1, 1981 

Septerrber 9,1981 
July 1,1984 

May	 1,1981 

April 9,1981 

!'~y 1,1981 

l'~y i, 1981 

Ju.11e 1,1981 

July 13,1981 
Hay	 10,1984 

Jt:rle 1, 190_ 

.ll,pril 1,1982 

July 1,198~ 

Se?t~lber 1,1984 

(Current) 
Exte:'"1ci.ed 

():;tober 1983­
september 1984 

September 9,1983 
Septerrber 1, 1985 

June 1,1985 

(OJrrerlt (19 Jl..pril
 
1985)
 

Ju.'1e 1,1985
 

Cu.:..-rent (!'Ey -7,85)
 

September 1,1985
 

Decenber 31,1983
 
Current/lO ()::;t.84
 

September 1,1985
 

Current (April 1,85
 

Septel'ber 1985
 

(Pos.:.tim scratched and aCded to soil i.Tf~roverrent director,No '12) , 

* ~. R. &-,gstrorrl \\-ill contL'1L:2 his duties as the coordinator of ehtension 
tra.:..rung "'lith sme res?=i:1Sibilities under No.5 (if the e:ct.ensio.'"1 is 
a?proved. ) 

S::>~::-ce: D::-. Dav':'d Ga':'se::-, Chief of Party-~~1P. 
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APPENDIX ~ 

AGRICULTU~~ MECHANIZATION REPORTS 

I. TEC5NICAL REPORTS 

1.	 hTorkimg paper No.1
 
tractor cost survey
 
(April 1982).
 

'.,
2.	 Economic use optimization of tractor power in selected 

land improvement operations. (F.pril 1982). 

3.	 The state of Agricultural Mechanization in Bgypt 
results ot a survey (June 1982). 

4.	 Wroking paper No.2 "Jl.nalysis of comparative water 
lifting cost in lower Egypt (July 1982) . 

5.	 i~orking DaDer No. 3 "Comparative societal and on 
farm cost of irrigation water lifting in A.R.E. 
(Septembe~ 1982). 

6.	 Working paper No.4 basin survey Minia Governorats 
results of the preliminary survey (October 1982). 

7.	 Working paper No.5 a methodology for evaluation 
economic and financial costs of tractor operations 
in p.•• R. E . (Dec embe r 1982). 

B.	 ~gric~l~ural Mechanization project vaillages Drofile 
(December 1982). 

9.	 "Agricul tur al 1'1echanization cost model"
 
(February 1983) .
 

10.	 i';;orking paper No. 7 "Reduction Haize loss througi: 
optimizing the date of planting simulation moeel 
and economic analysis" (;'.pril 1983). 

11.	 Working paper No. B Mechanization extension in 
Eqypt in Asr icu1"Cure (Jl.pr 11 19Ci 3) . 

12.	 Agricultural Mechanization and labo~ a look at 
the demand and supply sides (April 1983) . 

13.	 "Opportuni ty cost in .!l.nimal labor in Egyptin 
Irrig=.L.on Jl.griculture" (June 1983) . 
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14.	 Farm management study methodology - "crop 
enterprise budget and mechanization impact on 
long ber-seen production (.Zl.ugust 1983) . 

15. Mechanization extensio~ program for project 
villages (1982-83) (August l~83). 

16.	 Agricultural mechan~zation institute "A plan 
for prototype production" (.;ugust 1983). 

17.	 "Partial: economic analysis for mechanized 
wheat	 production in selected project villages" 
(September 1983). 

18.	 Egyptian .agricultural mechanization five years 
development plan 1982/1983 1985/1987 (October 1983). 

19.	 Agricultu:::-al mechanization "Computer data
 
acquis i tion syste.11ls" (November 1983).
 

20.	 "Improving :::-ice grain yields and income through 
cropp~ng calandar optimization and mechanized 
harvesting methods simulation model and economic 
Egyptian conditions. 

21.	 Agricul~ural'iua:chinery.management sui ta:,le for 
Egyptia~ condi tioI!s (Pebruary 1984). 

22.	 Egyptian cotton productionecononics and farmer 
response to Governor~11lent price intervention 
and meat import policies (April 1984). 

23.	 Perspectives on hgricultural mechanization
 
in Egypt (May 1984).
 

II.	 .ZI.CTIVITY REPORTS 

Eleven (11) quarterly actitivitv reports covering the 
period: 15 September 1980 31 December 1983 . 

.xL	 .ZI_1'1nexes v;i thin activi ty reports. (Se lected papers) 

1.	 Working pape~ land improvement demonstration 
basin construction p:::-ograrn (June 1982). 

2.	 Economic of cutting stalks with silages 
mowers ( December 9, 19~2). 

3.	 l~orki~g paper basin surveys: Minia 
Governorate (December 1982) . 
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4.	 The reactions of fa~mers to a small Italian
 
wheat harvester (March 1983).
 

5.	 Farmers' pe~ceptions 0: chang~nq aq~icu_tural 
condi tions and t:he role 0: e:d:ens ':'0:: in !·::'.. •• ic:. 
Governorate (March 1983). 

6.	 Tests of Drimarv and seconda~v tilage test
 
procedures (June 1983). ­

7.	 ~~ evaluation of the water lift loan fund
 
(June 1983).
 

6.	 Machinery demonstration evaluation series
 
No.1: silage mowers (June 1983).
 

9.	 Machinery demonstration evaluation series
 
No.2: wheat cultivation: ~rain drills,
 
mower-binders, and combines.
 

lu.	 Egy?t:ian Reasearcn ana Development Needs, 

Se1?t:embe:::-, 1963-Decembe:::-, _'::ISE, (Dec. 19b3). 

Com?ut:er;Dat:a Acquis':'t:ion System for the 

h~ricu-tural Mechan:'..zation Researcn 1n5­

ti tute. (December 1'::1 83) 
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p_ppendix I 

-- .....of f ar!n i71c.chine::..-~" test	 c::. ... \,.­

1.	 1-1 

2 .	 Ag~ic~ltural t~actc~ test c06e 1-2 

..J • Rol-over protective s~~ucture (ROPS)
 
fc= ~1~eele~ ~=~~c~l~~~al Tr~c~ors 1-3
 

Brake test Froce~ures anc brake 
pe~fo~~ance cri~e~ia :or agricultural 
e~t:i?me:lt. r-4 

5.	 ~est ~~ocee~~e :cr cete~minins the
 
loae carry ability 0: farm wagon
 

I-5 

6.	 ~eas~~i:lS deposits
 
:~c~ s~ouDe s~&th
 

sprayers	 1-6 

7.	 Test procecure for dry fertilizer 
s?~eade~s 1-7 

-:' ...... <t­ -~r"'s.	 c:..J_ grain~-

1-8 

~ 

Cl .	 Ccx'ine c2:.pac:' t~~ test ?!.""ocecure I-9 

10.	 Terminology and definitions for 
agricultu~al che~ical applications 1-10 
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for each ~achine testec. Because of t~e variability of 

far~ rnac~inery anc its functio~, it may be necessary to 

s~P?leme~t the lis~ with machine-speci:ic information. 

1. ~a~~:ac~~~es name anc address 

2. I;:~;JGrters name a:1c accress (if c:?~ropriate) 

3. Ger"eral description of machine: 

al Mach~ne model No.
 

b) !'lar,u:::;tctures statec size anc rating
 

d. ?hys~=a: cirne~sio~s of machine 

e. Machine operating weight (full, emp~y) 

,. Description of re~airs anc adjus~rne~~s made during 
t:-;e tes-:(s:i 

5. Dc.-:e (5) c,f 'Ces-: 

6. 52-sic v.'ea-:.r~er ca:.c. C,­.. test da~es 

b) Relati'v'e ht:.rnidity range 

c) Baromet.ric p-ressure 

d) General Conditio:1s (sunny, cloucy, rain, etc.) 

I. Tes't. site 2.ocation (s) 

8. ReIiiarks (coIiu'Tlent.s by tests perso:1nel "':hich rr,ay help 
exp:ain ~es~ =Es~lts c= ~i~l~atic~s) 

o
-' . Name of people responsible for making the test 

1.2 
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ASAE Standard: ASAE 5209.5 (SAE n08 JUN80) 

~"':.nL! A~C"~lr~raJ
 
,......:"m.~ ~~C .clo;l\~d LI
 
mpo:lS1bUI~' eS'oJ:bhshed
 

P1Jrpo~t. Tne PU70M of thu Sumdarc is I~ 
rit'e L desmption of the tem to be made, specif)' diU 10 be obuine':. 
sho'" fo:mulLS Inc cakululons. deflDe tcnm. and esublish a unifo:m 
meti'le>: of re?Or::.'l~ s thaI pe~o~anet 
mh;;el Pone model! cri trlMon. tested it: a=rdaoet ..it.; thit Sanda:c. 
"i.l bc compaabic rertrdiess of "'her: the test IS made. It is obtious. 1.1.4 Commerciall~' .\·aiil:ble fuel shall t-c usee prt"idinE it me-eu 
becliu~, of l..'lt mtn~ presen: da~' tnMo~ mooch a"ailable Ir. L numbe: the m2.oufacture~·s speciflc£noos.
of ~-pes ...:1'. Dumerol:! nems 0: specir.l or opnonLl equipment. thl: til: 

1.1.5 CommerciLlly aViilL'olt lubricanu shall be usee pro\ic.tnf:s,-or- of thL' SUOQud mu~ be limited to obtJlit:i=r I.t' reporrinr oDl~ 
the~' meeT the mtnufae-:ure~'s specifications.!he most SIp1clcall: of "idel~' used perfO:mUlet diu.. 
1.1.6 "'nere choices of adjustmenu o~ operatinE conditions a:-e 

Olltline of Code made b~' the mam:facturel. the FUide ir. mikin~ such choices 
shoule be the suiubilil)' fo~ general operatioo. SectiOll i-jest COflditioos 
1.1.i Unicss othe....isc speciflee, controls that art eLlil~' 

Sec:io:: 2-D:tLiJed Dcf:tiptiO~ of Test Procedure ma::ipulateo from tncto~ s.cat may be use:lto sCC'Ure opti:num per· 
2.1 ~pua::ioD of t:'a~o~ for pe~onnlUlce rutu fonnance during ruos. 
2.2 Mechl.nical pow:~ outle: perio:-::lllnC'C 

1.Ui Tht maximu!:l Crl"'':>1.1 hitch.poi=: hei~ht shall be
2.~.1 Muimu~ pO"·er·fue consu~;:tlo:. 

establishee it: accordUlce ..ith pr.raF:'l.ph <.:: Ll deftnd uDde~ Set·2.: .• Varyi=lg pO"·eT·fue! coDsumptio:: tioo .(.
~.2.~ ?o...·e~ II =darc pO"'e~ u.kt·c;: speecl-(Tnit ruD is made onl~' 

"'he~j the eopine speed I.t SAE ane ASAE sandu' pO"'e~ '"Kc·off 1.1.9 Drin ""heel or track slippage shall be calculatd LS sho"'n 
speed docs nOT C'O:':"esponc 1.0 the e:lpne speed r.: the muimur.. po...·e~ un6e~ Section <, 10C shl.lI nOI exceed l~ per~D: fo~ t:'1~0r:; equil" 

ped ",ith pneuml.tic tirel or i per~ot for trl~Ol'S equip~d ":ithrun Ipar&F:'apr. 2.2.1).) 
stet! lugs or tracks. 2.3 Dra"'bar pc~ormanC': 

2.3.1 Mui=nu!:l Cra ...·bar powe~ 1.2 AU mcasuremeou shLlI be ohained ",ith instrUmeou lnc test 
2.3.2 V2.l':\'inE drlf.bar pO""er-£uel consumplior., inc1udinr souod level equipmcn: hIlvi.'lg IJl &Cl:'UI'B...;' ~r::scn tIti~ of· rood laban10:)' pn..'":ic:: 
aI o:>era :o~ sa:ioD PO"'e~ &t the mechanict.: ;>t""er outlet shr.l be mCLlured l'>' !:leans of 1 

2.::.~ Drl"',:!u pull v:r>us ~B"c1 s;>ecd 6Y'llf.mor:Jete~. Tne l.bcntcry fuel suppl>' shail be a~T&ng~d so to,a: the 
2.3. 4 E.r.eno: sClunc kve. 

Sec;:o:: :'-:[0&1 lospc~ior. 

Se~lO. ~-Cr.lculilio::s lnd Fonnulf.s 

SeMlon !--DeflDition of Tenns 

SeC'tlon &-l'niforn. l-1et.'l0<! of P1JblishinS Resulu 

SECTION I-TEST CONDITIONS 

1.1 J ne tri~OT tested shLli represent ~ production model in all 
respecu The t:'1C~or manui!iC':ure~ shall suppl~' the tra~or "'he:; a c~r· 

tiilec lest re;>:l~ is deSIred. The mandhcture~ shall sup?l~' , liSI of 
lechm..nl specTfications of the tr.~or·s consrru~ion gi\inF detailed in· 
fonnation regardlnr the po"·erplanl. transmission, fmal drive, 
mlsetllane-:lus Spc=iLi anc optionel equipmern. cenle~ of F:'a\il)' of t:'ae· 
10 "'ar ODerllOl, machine cleanne: circies. lind :urnin~ ndii ..ith 
anC: "'i:ho~: b~"Ke~. Tile manufae-:urer shailalso suppl~' prinled i:lfoT' 
mauo:; C(lVennr ~l or-~£t1nr an~ sef'\icin~ inSlTUMions r,ecesslry' fo: 
the I£mi£cto:: o~a:lOn of the ,;;acto~. All ipcciflcllions sha.1l be sul-· 
JeC1 Ie, '·e:if,cAnor•. 

1.1.1 The tra~o~ ml.nUihcturer shall appoint an onlciaJ represen· 
taTive 10 be jJresent durinr. ce"iflcation runs. It Shldl be the du~' of 
the manufaC"lUrer's repre~enuilive to mhKe all deciSIOns ""here per· 
missible choices 01 compan>' pollC')' are conettnee. He shail also 
p:-:?u. thc trl~O~ fo~ les:. o~rate it durin; limber·u;;. maYoe any 
a(ustm:n:s ~eq::irec. linc at conclusion of th~ tes:, pr~pare ta~o~ 

fo~ :ina in!~C1IC:-: inc russemble afte: ir.~r-ctlor.. 
1. \.2 Tn~ traMor sh .. l1 be equlp~d ,,'iU: thc most irequenti~ ir.· 
sulled items of opllonal equipment; ho"·..-er. t.'le manufacturer 
should Llce"zin the oplional equipment requirement.! of the 
specific leSI sUtlon, "'hen leSU are 10 be made for ceniflcatior.. 
Po,,'er consumln!: accessories shail be dlsC'Onne~ed onl~' if it is prac· 
Ilcal fOT the o~rator 10 do so as I normal CarminE praC1ice. An)' 
eqUipmenT on the tra~or shall be complete and operable. The 
eoulomer.1 shall be such that il docs nOI inleriere "ith the conduc1 
or th~ lest. 

1.3 
110 

fuel pressure a: the cl.Tburcto~ o~ the fuel c-anner pump is equi"a;}en: 
to tIlat "'hich eXIsts "'hen the trw~o~ fuel un); is half full. The equip· 
men: shoulc be arrin!:ed so th,,: the fuel tempea:ure is com;>arabie Ie 
1..'1: "'hleh eXISU in nor:raJ o::>cruior. of the tracto~ "'hen fuel h aken 
froT:i t..lJe tr.cto~ fuel ani.. . 

1.2.1 u.ooratory· atT t=m~rarure shLiI Dc 23 =i C (~3 =I~ FI 
dT)' bulb, and reading! shall be akeD at a suF.lcien: distance fro~, 

the tr.~or to record actual ..mbieD! temperarure. Tne leSI area 
shall be well ventilated. Enrine exhaust gLl shall be discharged 
from t.'e tes: area. If L'l auxiJiaT)' laboralo~ exhausl suck is usee, 
it shall be of such dcsipl thnt it docs not change the enrine perio~· 

ance. Laboratory' atmospheric pressure sh..ll nOI be less than %.b 
kPa (25.6 i.'l. Hg). 

1.2.2 The test tractor shall be equipped "'ith track or tire and 
""heel equipment reruldy supplied TO the trade. Addinona! mass 
ma~' be added Ll baliast if the manufa~urer reyullrl>' suppiies iT for 
sale. When hquic ballLl: is usee in lIrc~. the 1:lf1111en pressure shall 
be delermi.'lec! at the same helrht Ll Ihe "alve "'Ilh the \'ah'e in :ne 
lowes: poshior.. Indh,dua.l nre mflalior, pressures shall be iI; ac· 
cordl.net ..ith the ml.nuf'~ll:-:r·s iosr.-uctlons. and 1.1 these 
pressures, the tire load includtnr the mast of I 7~ kg (\65 Ibl 
operalor on the tra~ol s.ca: ~hall nol exceed Ihe IImiution of ASAE 
Standard ASAE 5295. Al:ricullUral Trll~o~ Tire Loadings. Torque 
Facton ..nd Inflallon Pressures. Because the traction COC'ffIClenl of 
a lire chanl'es "'ith wear. the treac! bar hairht of the test lire ;,"or 10 
the sur: cf. run 2.::.1 shal ~ no: less than 6~ r-~~nt of 1t.1! o! a 
ne" ::re. To esu<bhs~ tread bar heiEh:. the tir"'i'h.:i be r.1oc:lIeC 

,.l' ~ • • ... ~ • •Lnw ::lola:ec Ll fo: Inc T"J:lS co'e~ed an pari~apr 2..:.1. J ne ne ifll
 
of the tire tr'~c ban shall be measured b~' use of. ,)·POI." Fare.
 
The gage shall be placed Lltride of the tread bar and perpendIcular
 
10 the direction of the true! bar Ll close to the tire cenler line Ll
 
possible. T..·o lers of the gage shall be posilioned a' the bLle 01 the
 
treae! bar (a: the point cf.angenC')· between Ihc tire carcass and Ihe
 
radius joining the ouo bar 10 the carcus). The third poinl of the
 
glFe shall be in the cenler of the trud bar. The IrcJld bar hei~ht
 
shall ~ the difference in c!C'VaTion belVo'~n the lVo'O out.!lde lers of
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1.1.3 Tne tra~o~ shall be oPe:1lleC Ll ~mmcDd:~ b,' the 
manufacturc~ Tracia o~ ".. h::} '&IlC tin equipment. adjusmenu. 
s::'\i:i~i: operltio:l~. aDO s.cleC'tioo of fuel L'ld l)'»es of lubricallt.l 
shall co:UOTr.. 10 ins:rumonl printed i~ the published iniO:mlilioo 
deliverec! "it!: the tra~o~. 

Wh~I·T~;>e T"nol Ten Cod. ~~pl"O".' ~ l~ji; IT'~'c'. l: I"""~. lS·~S. l~'~'; 
Arnell;lurt.! Tr.~cr. T..~ Coo,. i.e 19~9: mu:e' lCf::~:. AShE·SA: h.uc:~ 
luo••%-1; SA_ ~1011! UlO)'l\r. ~m~~ IS-:-;, ~mt>o 1%(. 

~mhf' 19'n: ~oft..rneC Dettmilr. 19'7; ShE !":''UlOlU '0t>?'.c Much 19E1. 

AGRlCULTURAL TRACTOR TEST CODE 

defim tes: condltioDs. 

dau obtalDee! or: \'a:1ou! 



the ~ag: and the center ?oint. The treac bar height measured in SOTE: Thu pO""ercan be m•• u"'c Ihrou~h a belt ?ulle~.1""'er uit·off 
thIS manner shal'. be talc:n for a minimum of four eGu.lI~· spaced s~.aft. or an) oln.r medlOnlCli p<1'o'er oUllel d.pendln~ uoon Iimllallons 

of leSI eq~lpmenl.locallons arounc the peri?hel)' of Ihe tire. The results of r!'lese 
measuremenls ~.t1311 be J"eraged and compared It' similar cata on a 2.2.1.:! During Ihe pre?a ation for this run. Ihe manufaclurer 
ne... IIrt of the \ame make. size. and I)·pe. shall establish fuel settings and ignilion or in.leL·llon timing. 

·....hieh shall remain unchan~ee! Ihrourh()ut the I:SI. The go,er· \.3 The cra""bu te\l crJurse ShOll! be a haro Sl:rface cn "'hich data can 
nor and the posilion of the >.1anuall)' oprralec ~o'err.ur ,onllolre.eli)· be r"lf(,duced. It shall be constructed accor=ln~ 10 moeern 
shall be aojusled to pro\' de the hl~ h Idl: engine c>r po", rr nutlel hl'h"'a" CO:lS1rJCllOn standards and of sumclent Slre"l.tr. tt' ..·lthSland 
~peed Ipeclfled b~ the manuiaCll:r:r for m:l.tir:1um pO""er cpera·th; he~"teSl 17aC'tor. The dra ...·bar test run"'3\' or run"'a"s shall rot 
lIem.~tral!ht. IeI'd. anc'n~\t less thall 01 ~ m jOa it) ion~ .... th th'e a?proach 

or" \ c tr.g!i !t',a: speec ~:".C ?ulJ carl be st~bihz~cJberor~ ent~nn~ t~t 2.2.).) Data rceorde~ ~ rnter.·ais of no more Ibn 10 mtn 

iUn~"~ For t:ac:tc-,n eq.tpped ",,·ith rubber tire!., the :eC'omrn~~oed sh,1I Ir.e1ude enClne ;ranp:\naft re'olUllOO! oer mlnUle. 
aynamomeler re\CliulIOnt pc: mlnule. mecnanieal'po\ller ClUlle!\u:iac: m~te:1als of the dri"'bar test course art. ir. the order oi 
shail re"olutions per minute. ~(\(,Ianl temperature ....'e:· and 

;Jrefcr~nc~: 
dt;'·bulb .lit temperatures. fuel consumed. and dynamometer 

\.3.1 Conctr~. Th: run ...·a)· or run ...·ay. of th: dra ...·bar tesl 
torque. Speeds of en£,"e. mechanical power outlet. :lnd

course shall ha'e a minimum of ex?" ;:sio~.p:~s. The s:JrfM:e shall . 
dynamometer shall be taken simuhaneously. The coolant

hav: a uniform ~n~' tetler: ...·ith a corrugated appearance. This 
lemperatur: shall be t;'Kell in the radiator lOp tanl... The

lY,e of f1:l;S~ IS also kno...·n a.s a "behed" ftnlsh. 
baromelllc pressure s:lal1 be recorded at the be~mn,"c of the 

1.3.2 Bituminoul. These maleri;,h arc generall~ leno"'n as tar· rur. ane ar I h Ir,lel\'al\ tnereafter. ,he durallon ;':he ~n ~hall 
r13ca::am or Hphaltlc concrele. be ~ mInimum of 2 h continuous operallon. 
1.3.3 Ea.nh. ,esl courses naVlnC :znhen surf;.ces shall be ...·ell. 

.-':07E In ..,torr h\ drttrmtne tit!: \ltpp.~t. 'lmuh~nrou\ dClcrrntnallo:'1\pacha ane wbslanml1,· fre-: of I~sr. malena!. This r:oulres a 5011 
t)1 thr ft\'OI\.:1I0n\ of both *:1rht' ,)t'l~ On"rr. rJlJllo:\'\ !'tnaH br ~:ktn Jt "v­

tnat ",'i1 adhere lor.:the~ ...·hen pr p~rl)' pr~?ared anc ~atrol~inee!. IC.d lur il mInimum III i()(~ re,'()lu"o~s III Iht drlVt pulle~ ~"h Int be I 
Suitabl: main lena lice eq~ ;:;ment shall be prol'ld:d for grading. ap' 'tn\llln u\ed for Inl\ run. Btl lli~pJ~e \na b. calcUlal(C J' ,h(>~'n unOe' 

Stelton .;. Selt lenl"'" shJII be JOJUIirC lur opllmull'. P"'~ tr and remainpl~ln~ ,,·ater. and packin~ both Ihe subsurfac: and the lurfac:. The 
unC'h~n~r~ throu!'h":Jt run. U\uJll~ Vpl1r:1l.:m ro...·rr ~~ I1CC;I"rt! ...·uh ;Jp. 

u~e of thIS ry?<= of sur."ace II ciscouragee for lestlng Iractors equip' prOtlm;ut ~ percent ~h~pa~e,
 
pee! ...·lIh ;,"eumatlC lIres. For tractors na,·jn~ st~1 lugl N tracKI.
 2.2.2 \'al)'lng power-fuel consumption
tht leSI course should be earth .as de~cribeG in pa~;,gra?h 1..1..'3. 

2.2.2.1 Th: purpose of IhlS run is to determme fuel consump­
I.J AI! Informuion published in the tesl report \hal! re?resen: the tion and speed "'hen po...·er is '·alled.
P'=riorT:1allce of 1. complete tractor. Power mnsurements snail be la;;en 

2.2.2.2 .~II ad.iuslmenlS shall be the same as in para£raphas deli"ered 10 Ih: t:SI equlpmen' irom a mechamcal pO""er oUllet. if 
2.2. \.2.a'.liable. and from tne dr."'·!:;ar. 
2.2.2.3 Data recorded shall be the same as In paragraphI.J.I -he leSI rcoor. sn;,l; ;,ccurateh deilne :h~ tractor ;-":>e anc! 
•. 2.1.3. The auralion of the run shaJi be for 2 h of conllnuous IIsl all lIe>.1S of Ip~cla or o;::tional tq ;1,.10::11 u~e' ourlng ihe run 
operalion.

1.5 For onlcla. certl:lcallor•. Ihe Tesl StatIon Ihall orovlde facllilles 
2.:.2.4 The run shall conml cf !I~ po...·er selllngs. each to bemd personnel 10 conduct the pert"ormance runs. ;ecord .11 data. 
run for a period of 20 10m In the fa 10",·tn~ order:prepare. cer-ify. and publish Ihe reoort. 

aJ 8:- percenl of dynamomeler torque otltamcd at ma~· 
\.6 Until satisfaclory' colTection formulas arc de"eloped for all Irac· imum po...·er. run 2.2.1. 
torI anI" obser..ed c;.ta .... j I be ouc-l1shed. Ho...·e'·e:. Ihe necessal\' "":1· 

\b) Zero d"namomeler loroue. 
ar.C Ci\':bu!'t a:: ter.ipe:Alu:~S '~nc i,)3ro~e rlC' ?re~5.:Jre 1:'e reC'~:"ded 

c) One·n~lf o:'~:- percent' f C) ;;J>.10meler torqlle oblalnee 
and? biishcc so t~al C'Oi"':"~-:tlon f nnu;.s m,y t'c 3??JIl:C. at ~at'lmurt'\ po... cr. run •.:.1. 

c:J Dynamometer torque at rr.~~lmum ;:,o"'·er.
ECTIO:-i .-DET..!..ILED DESCRJPTJO=-' OF 

It I One·~uarter of 5~ ;>ercent 01' aynamometer tcrqut' cb· 
EST ?ROCEDt.:RE ta1ned at ma:tlmur:'\ pO\l.e:. run •.•. 1. 

2.1 Prepa.radOD DC tncIlJr Cor pcriormLOC'e rum en Three.c;uarter's oi 55 percent d dynamometer IOr:;ue 0'0· 
tainee at maximum po...·er. run •. 2.1.2.1.1 The purpose of thCH preparatol)' runs is 10 stabilize the 

traclor pe:iormance ior thc later runs by o~rall:lg the tractor tlJ :'IOTE: The~e pucrnlages reprel(nl long Jnc eonllnUOUI pUI praC\l~. 

remove stiffness. eheck iu condition. and make permissible ad· Jnc are nt~slary to malnlain continUIty in procedurc and meaning ollhe 
justmenu to assure normal operation. ~Iulu. 

2.2.3 PO"'~r at s~nd.ard power I..h·of! speedJ (This run is made 

mallu:ac:'.!rer·s recorr.>.1eneations. Llmber·up shall be ;.ccom:>lish· 
2.1.2 The trllctor shal! be limbered up in aceoreance ...·llh the 

onl)' ...·her. Ihe en~lne spe-:d al maxImum po"'er d~s not correspond 

ee ...·Ilh a:>oro~lm,telv the same mass as "'ili be used ior Ihe ·max. to lh: en~ine speed at SAE and ASAE ,Iandard power ta~e·off 

tmum drll'~'bar po...·er·runs. Minor adjustments arc permlSSlbie duro speeos. al spedlied In ASAE Standard S203. Rear Po....er Take·Off 
mg and at Ihe end cl this run. Adjustments shall be limited 10 Ihose lor .;gricultural Tractors.) 

... hich coniorm to Ih: ?ubl:shed IIlSlruC:IOOl suppiled ...·lIn the :rac· 2.2.3.1 The ;lurpole of thu run is to determine (:'o...·e: at the 
10:. ne .:cordl:l~ 9: ;'our:. coi ope;atll,lll for the :1Ill1: lest shall II~ndard po"'er taKe·,,:"f speed or speeds. and to record the cor· 
beYIn ... lth tne qall of 11115 run ?rlClr to Ihe ~ta!"t oi this ru~•. l:le res;:'llndi:l!, lue consu>.1;>tlon. 
en~lne crankcase sr.a 1 ':le drained and rellled ""I:n ne'" oil of the 2.2.3.2 ~I adjullmenll snail be Ihe same as In ;:ara~rapr. 
t'.je onc \1!.CO\1T\ recomm~:1cec b\' the r.1an~:aC'tc:er as st21ed lTi .. :.1.:. 
th~ oublishec ini~rmal1on deli"ered "'lIh t;,: lraClor The Oil uled 1(\ 

~.~.3.3 Data recordee ~hall be the same al In p;,ragraph
till ihe crankcase. an" oii aoded or ...·llnera ...·,. dunnc the tes •. and 1.2.1.3. The dUlallon of each rUn shall be a mInimum of I hoi
the oil dratned from the cranlecase .It rhe conclusion ~f lhe rest shall 

~ontinuous operation.
be ...·elghed anc! specili~ l:ra',~' taken. in order thatlhe toni volume 

2.3 Dl'll .. b&l ~rionnanC'eof oil used c!urinr the enllr~ teS! can be determlnec. Soeclfic .!3vtl\· 
aali arc 10 be obtalneo it or convened to I: '1':- C (bO. ~O F)~ ?rio'r 2.3.1 ~1ulmum dra",bar pO"'fI 
to tne star: of Ih!~ run. the rransmlssior, and other 011 reser.·C'lrs on 2.3. \.1 T!'Ie "urpoH of thIS run IS to det:r~lne the maxlrr,um 
the traClor snail be :I'!e: "'Ilh u~rican!S of Ih~ r.,,~ and ,. S;OSIt\ po'. er In nct >.10 e Illar. '. fO:"",'o:d gears or 1=tr3\"el speeos as 
ecommenoed b~' the ~;,nufacturer. .. . sel:ctee b.' the rr.a:1u:.. clurer. Th: >.1a.mnum tra\'d speee snail 

2.2 :\lechanlC1l power ouuet periOrtDLOC'e no: e,cceed the safety limitations of tra:k or test equipment. 
2.3.1.~ All engine adjustmenu shall be the \ame as In 

para£raph 2.2.1.2 unless the manufacturer speclftes a different 
2.2.1 ~llUlmum po"'er-fvel colUumptJoD 

2.2.1.1 The purpose of this run is to delermine the maximum 
engine revolutions per minute for dra .... bar I.Iperatlon than for power as delivered t;,re,u!'h a mechanical po... er outlet to a 
mechllnical po...'er outle: operallon. run :.:.1. In thll ,as:. the

c~"amometer at the manufacturers IpeclflCd engine or 
posItion of the .manually operated governor cuntrol shall be ad·mechanical power outlel speed: and to record the correspo ding 
Justed to pronde the mUlmum hl~h jdle engine or pc""er outlet fuel consumptIon. 
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re',' UllOm fl(r mrnUlr ~pt"l"If,eo b.' Inr manu{ilrlurrr fClr 
or~v.'oal nperallor. Thr !ranor mr ana v. ned ur Ilac', equIp' 
menl shall confor.. 10 Ihl manulaclUre-'1 recommeneallons 
B"llasl added shall meel reOUlrementl sorciilec under 
parasraph l,~,2 of 5ecti(ln j. The'tractor shall [Ie Vo'ei~hee ""Ilh 
of'er"lor lnc o.llHI j' ballasl is usnl) aher ~raClor has oeen 
pro;>erl~ srrncec. iuel Ian;' and r"dl"lor :1;led, anC all leSl 
tqulpmen~ Irl piGC't.:: r ',:.,nt:c' type tractors. the l(\li "'rl~hl f 
lhr IraClor :hr Vo'ci~hl on Ihr frolH v.'heel!, anc Ihr Vo Cl;,hl or 
Ihe real ",'neell sh,,! be recorded and repo:1ec Vo'itl", and \\'l!hOll 
halias:. but lncludrn~ £ 75 i., (I ~S Ibl op:ralor In Ihr inlrrest· 
0: Slee~nr contra' £no to obtai:l metre u:l\io:-m reschs. the rrl~', 
Ime::,: dl~·.'bar hn:h pOlO h::~ht ,r.all oe eSlablilhed Ir. "CCo'C· 
ann ..,itr, paraFraph 4,: as de:inec under !lecHo. ~ 

Preilr:m:ar:. dr2,,'bar rum al max 1f,lll rr, cr.Vo'bar pul! sh.:1 be 
made In eSI:l':lhsh m,,~:mum hnch poir.: helrhl. The hel~'h\ ill 
relateC 1CI lhr traCIN s'r.a!: rem.;r, unchan~ed Ihrou!1hJUI all 
O!i;"'car les\! Tnl rnC'"j"e cllccmference 0: the enl'e Vo'MeI or 
trac):! sh.1' 'or drter~lneC: b', dnl'In~ lhr lraClOr (lI'er rhr 
cra ..'tlar IrSI rlJn"a) or run"'a"l ano counllnf the rrH,!ullons 0: 
ttaC'; on\'( \:"nee: (1: 1Tac~ •. Tnt' tractor shel b~ d:i\\erJ a in. 
spree, Vo'I:n<1~: cr...·o:ll pu: , and "'1Ir. all ballH: \lI piace iiI 
ba las: II u~eci., Dnl'r "'hrel or !lac" silpp.re I~ ':a\culaled al 
ShCl"';; under Serllon .;, I' dn"e member siiilp.F: IS exceSSII'e, 
the crl"'car pu , Ihall 'or reouced ur.tilshppase OOtS no: exreec 
I:' percen! for ',raClors e'luipped ,,'Ith pneumdt mes and ; per· 
rcnt ior lTaC1DrI equlp;>ed "'nh steellu!!! or tracks. Where thrre 
are T\"O or milre Irave~ speeds in Vo'hich maXHJ1Urr. pClVo'er shall bt 
hmned b:. c.~le member slippa!!e. only one t;2I'e! speed shall be 
cneckec.. I 

2.3.J.~ D.. la recClrd~c shal. indude..~,I'er..gr ora,,'bar pull 
anc t:lflne cr2ntsh2~j rev !utlcn~ p:r i."lnUlt matntAlntC ewe: 
les rUT-'c~' O~ :un~ d\'!a C:l\"t' membc:, rr\'Oiut1ons 10 tra\'er~~ 

the t~tl: ~un""L' or run~ a~·~. t:mr Ie trn\~rsC' tht H'St run~'t!~ or 
runv.3)·! enrlm wolan: :er.l?eraler', "et· anc cr;·bult air 
lri,j?~:ziU:t·. ;.na :"rome~:-H" pre~sc=-t Tes~ re-sul ~ re;:,o:1~c 

aft reCoi.1:T,enot'c tCI be &!n a\'tr~rt of rv."o or mo:e SUltaolt runs 
Ole: tht era ...·he.: les: rU:1 U 'c\ 0:' runw..y~" T\lO suitabi: rur:~ 

"oule br Iho~e In ,,'hlch tesl condllions arc s:.bilued, ane duro 
inC v.,hlcr. thr ."erare lr'I': spe~d for Ihe !" I' rum i! ,,'i:hlll J 
pc'rcent of e.:r. oln;r 

2.3.2 \"-,:"In. drt"'bar po"er. fuel coruump!lor•. IUlO .ounc! le.el 
~I op<:n\or ,Ullion 

~.3.2.1 Tnr pCr;;OSt IS lhreeioiC:: Firs;, tCl drlel~lnr fue con, 
~\:r:::nlOr, u..i~ th~ tra:~or operz~ir.t' ,t max mum 2\'c.il,b!t 
prl"'~f. a: ~: pelcer.: of the cr~"'bar pUii obtained it maximu~ 
Fo"'er III rur. ~.3,I, and al:' percent of lhe oraVo'b.r puii ot>· 
;alnec at mUlmum po"'er in run ~,3,J, 5econC:. 10 oetermlne 
the sound je,'e at lhe operator's st lion under these 10id condi· 
!10m, ThlrCl. 10 delermine Vo'hether the tractor wiii maintain a 
prt~Ciceled dra,,'bar po"'er ClutPUt ior lO hand 10 measure fuel 
conlumed dunn~ lhe run 
2.3.2.2 Excepl for the rur. speciiltc under paral:raph 
Li.*,,;e. ill en~lnt aCJustmentl and olher Items shall be Ihe 
same a~ In pararraph 2,3,1.2, The ge.r or Ir.,'cI speed shall be 
IclrnrC: h~ t/'lt mznuf:.etu:cr wilhrn Ihe spree! r"nlle norm.. ii!, 
usr' In a~T1~uhural on···,lIe,m ,:-11 runl lh.1i br 0 sufilclen: 
Ot;iaUor. 1(, as~urt ac~ura:y of Cold 
~.3 .•. 3 Dal. rrcoroed sh. 1 br thc samr ~! (\ talnee In 

p2r2~'·:tph ~.J 1.~ ""1 h 1\l' erce? lon~ i! Od(1-'; S 
\" Thr dr ... bar puii sr.:.l be the Frrar( deterrr.lnce f'orr, 
or.. " C21a laken ol'cr the complcte CirCUlI 01 the lirav.'bar leSl 
course, 
Cbl 50une! lel'cl measuremenlS al the operator's stalion ale 
added. 

Tht ~ound Ie":! mr:l~urcrr,cnt~. Ihe operatClr'1 SlallO shal be 
C'l'nduC!!'c 2ero C:ln~ HI Ihr Inst-.;merl:ot1Clj. )nC ':\·c,,~CU!t 

!-.!'totJ~C 1 SO:I~I\ ~c( ,:',,\.:10 o:t\':- Erjplnt~:~ 51. c:u: Jc.!~. 
c'pe idO: Sound L~\':' •..1c;! ~Cr:lC \ Prctcrduf't' f • P('''''~red 
M(lb\l~ Conmurtlon Machlne~-5lnfU ar Type TelL The load 
condtlion! for these measurements Will be those de~crlbed ir. 
paragraph 2.3,2,4 of thIS code inslead of tht load condllior.s 
de~erIbed in 5AE 5tandar6 JCJIC/. Operalor Sound Lel'el 
MrHurement Pro~dure for Powered Mobile Conslruclion 
Machmel)'-Singular Tn1c Tell. paragraph 3.3, 
2.3.~,~ Fuel conlumptlon run! and measurement of lOunc 
Itl'rl a1 the oprrator's slal;on shall be made 1I';ln Ihe IractClr 

1.5 

operatinj! as folloVo's, 
Cal Al maxImum a,'ailahle pI.Vo'er. Vo'hlc IS Inr milrlm " 
sustainec poVo'er Ihe traclcr IS capabl~ 01 rich"e"n, «' In. 
oraVo'bar for" preoelerminre lenrlh of llme 
Cbl At -5; percenl 01 the drall'ba: pull obt.meo Iff rur 
2.:U, 
(c) A: 5(, perren: 0: the oraVo'b"r pull obl3lnr~ I ~ur.:."" 

(0, A: reauceo e~l;::lt ~?et:, ""..tH'r: '001;' rr.~lnt en, ::'.\L 
spe:c ri:\lC l:~ iJC,lU~ttC i P:'UJUl·t :ht' :H,: cnc ~·e tt Spe:C 
recorded under ~,::.:,~; 

"(,-::. Fo: ttar O~ t.m::.rorc ..,: Ir,re ': mlJ H:lh~o ~ tt "(1,,1 cn:. :h.., 
1 ;:r n:.! sn~ bt r:itior 1:'. :"! .. tr 10 GUf.rnlJ!tl~ht en't inc '" lt~ Int' hit 
qur mu tt:III:: If'I ··I(\(" ... o~t· , 

~.~o~ Dt"I""o.r pull \rnUI tn\rllpt-e'd 

~.3.3.1 The pur;>ose of Ihll run IS II' dele~mme the dra"'har 
pull·tral'e! sp~ec :naraCier SllC, or "Iuggm( abih~, of thr lrilr 
tor In tht rear C'T transmlSSICln selll:1F seitclco ir, rur. ~,~.~ 

:.3.3.: All aeilustme:m .nc olhe: l1em~ sr..dllle th~ sam. as In 

parilfrapt, • ,j,I.~ (I: "'nuld [It demilrle 1(l ma~l lhl! rur, Ir:;· 
r:1co;ateh ::f\er t r.l2Xlr:1Um c:'~\I:r,a· POU't: -Tur, h~~ ht':=n 
T:".:ior Jrj run:.:, i In tht ~(ar C.r S~ the- tr2\':O: soe,:,; seir"C"\1~r. fOT 
run ~,~.J,! Dme m~rr.ll~; s"ppa~t ~hall nClI r~rere l~ percrnl 
for Ira:lOrl e ,ulppr.d .'Ilh pn~urr.l.·,lc lIrrl Or • perc~nJ IN trae, 
lOll equIpped lI'ilT, sltel lu!!s Or :rach 
2.3.:;.3 Dati: recordee shall hc ale same a! parafraph ~.~,I,:;. 

~.:;.3.~ A ,seriel of rum shal he made ~Ia~:n~ al maxImum 
pI''' er In each succet'dmf' rur.. one necessar;' dra"'tlar pull shal 
be a;JplieC: 10 lne traClor I re,illCt the dm'C'mrll'lber speee I .. In. 

cremenu 01 z;Jp'oxlr:oate) 1(1 percem, us:n~ erl"t mer:ober 
speec at maXIr..crr, ?tl"'er .B I 01) perc~n:. A sl:fi,clent ..um\lcr 
of run! shall t-t rr.?de IC' e~:abitsh soeed lo\ Vo'hle!'! malmu r. 
c:aVo'clir ~ull II obtl.lncd or Spete z: ~'hlch rr,aimum c:olI'bar 
pui; II hmlled hy 0:11'( memoer ~hp;Jagr c: coolin~ c.. porl!) of 
loroue mull::>i:er Vo'r.en traclO: IS eoul::p~d "'Ut loroue 
melllpiler, , . " , 

~OiES' 

A ;:('1. ,ricton eq"'I~r'td ~'1!n to:qUt muhtpile: 111"IC "'j""tllJ .. run~ 
sh.1I D. matir It toolh lo:qu. muh,plltr tim. Inc "'111••o.qur rn~h,p Ie! 
ir ··IOCl.OUl .. 

E Fo: trJ:"ltH'~ rCUi?ptC \O'U:-I ,In .U10~it1: r(?\6tn"i{lIn~ fu,:: ,.", 
tur :":'Ilnlnr.. lnt ~J~: prt"'(,O\.·~~ stali b: foiICt...·tC tJ.C't';! t:'l31 t t It'\ 
shiH Ot It:,,,:,,:,,.lnll,:C 1 thr flrlo! 11JU,11io;H; Shif: 

C. Fa:, ttJt10:') tCI.. 'J,,.-:c w,'l1h IrH"'rnIUlons hl~'1:-r Inru"l1::b ~)~i r 
tnpnr·,c,..im;. I)rl': nllO cndr: tn: ('0-,1:01 or lht o;ir:,.,C':: n V)~ ... 
rr~UlrtC :",11.:.) crl\lhl ·ull. d:.,,'tar po"'r:. Jn~ s~rc ~r-:l1ln:c r: ... 0 

1.:;.\ ,hall 0' ;>~\1h\ntC 

2,3.~ Ell.eriN .ound It.el. Thr e~lellor sClune irl'e. m~ .. ure, 
menl! lI'ili bt conourtec arcord!nE to the instrumel1l .. tlon ar.r;' pre" 
cedures spec:f,ed In SAE J !VOS, EXlerior 50unri Lrvtl Measurement 
Procedure for Self·Propellec Afl'lcultural t,cle Equtpment. 

SECTIOS ~-FISAL INSPECTIO/\ 

:;.1 Tne Pll~POse of the flna, Ir.sprction 15 10 chee., soml O' 'ne mnl 
sl!!ntflcant Item~ of Ihe rr.anul"C1urer I :raclo~ sprC'::'lcill In! af"lnSl 
lh~ IraClO tested. and 10 inspect Iht condition '01 ~ome of the mo~t 

crill::al traclor parts. II Il Su!!!!csled thir Ihr rhee. of ~peciftcalion' I ' 
dude bore ane slTl';';e, I'all't lif:, I'ah'r Sl7es. com;J:rll.or. ra:lO ~ d car, 
b ~rtor !11.t 

SECTIOS '-C.~LCLLATJON~ AND ~OR~~ 'L"'~ 

~.1 Drll'e Vo'heel or trac. slippaFe 

R.r\ 
Percent sil? = lOC (R) 

o10\a c:'!\! \I.'}I~~t r!'\'olutlo~ caun 1<.t ~·d\r·H' °nt C~tU tJ 
rUTi\.L2. under lcHsc 

:	 101:' dlll'C ..'heel re"olullon cou ..ll tra':r'r Ihr or .... c.' 
tesl run..'ay under no· load 

4.2 Belt SlIppallt 

(RI'.n)Percent belt slip =100 __
 
R/\
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= Dnven pulle~' revolutions ...:~ /lo-Ioad
R 

Ori"e pulley re"olutions "'ith no-load
 
~ = drive pulle}' 17m ...·ith load
 
n = driven pulle}' ~pm ""ith load
 

:.3 SlAhlUt] Fa.cLor 

F",' x Wb
Stabillt)' faclor K =
 

? >: h
 
F,,' ::; Sialic iron: end ""el~ht
 

Wb ::; ""h~!h"se
 

? = maXlmUI:1 dra,,'bar pull parallel to ~ound
 

h ::; height of static line of pull perpendicular to iTound 
K = \.25 lminimuml-may be more 

SECTJO/,\ 5-DEFIl'iITlON OF TER.\1S 

5.1 Al:'1cultunJ tn.clor IS z vehiele designed and advertised 10 pull. 
prope!. and suppl} po",er 10 operate machiner)' ustd in agricultural 
operall,)ns. 
5.:1 BrJwt IS an~' st:b!l~nC'e that is addte: 10 or removed from the Irac· 
lor 'or the purro~e oi chan~ln~ traction or stabiliry. It rna}' be added or 
remcl\'ed at tne "'Il! of Ihe operator. and its presence is not alwa)'s ellen· 
tiai for opetitlon of Ihe complete traclor. Mounted equipment ma}' be 
used as b.llut. 
5.3 Span IrullJoD eD~Dt is an internal combustion engine in ""hich 
the l1:nition of the Blt,iue mixture is accomplished b)' a spark inside 
the combuSlton chamber but generated f~om a source outside the com· 
bustlon ch .. mbe~. Tne mixin!, of the fuel and air in conventional spark 
I;,nlllon en~ll1e~ t\Ccun befolt- compression. the fuel mettrtng being ac· 
rompiished b~' a clrbu~etor or sim'lar device. The control on the 
amount of air·fuel tr.lXlure admmed to lhe c}'linden is uS:Ji'I~' securec 
b~' mear.s of a throt1l: '.• ; e tr. ac;ordance "'lIh power :-equlrel:1enls. 

5.3.1 CompreuloD ItnJtlC/D eDi:lce IS an Internal colt.bustlon 
en;!lne In "'hlc~ the il1n1tHln ohhe alr·fue mixrure is accomplishec 
'0,' the heat of comoremon. Tne ini:ial mixin~ of the fuel and lir In 
the ,"on\'Cn:ional cOl:1pressiori ignition en~ll1e 'oc:cun near the end of 
the com?lessior: moke. the fuel being melered into Ihe combustion 
chamber b}' means of a suitable fuel meterin~ mechanism. with the 
quanti~· \'aried in accordance wilh pO"'er requirements. 
5.3.J RaLed Ip<otd of the tn~Dt IS the speed in revolutions per 
:r:1n\:te speclfted b~' I~,e traclor mandiClure: for conlinuous opera· 
non .t :-:1ax:mul:1 po....er fer a pa:1lcular operction. Tr,ere :ni~' ':le 
ant O~ more soeeds spec~!iec. Fo:' exarnole. ther: rna" be d15e:':n~ 

ritee Spe:CI for ope;ation at t.l,e rnechinic.l po....er ·oullet. at the 
pO""er tah·or. shaft. and .t the dra"·bar. 
5.3.3 Hlab Idle en~Dt or power ootlet .p-<! is the hifh idle speed 
'n revolutions per minute, sometimes called mUlr.lum no-load 
speed. necelSat:· 10 pro\ide the required full load sp~c. SOmenr.lel 
called raled speed. for maximum power at the mechamcal power 
outlet. po....er taKe·off shaft. or dra"·ba~. 

5.~ SeIKtht ie&1 fixed rado tnuumls.loD is a transmIssion of such 
dCllgn t.'lal the rillO oi e:l~l:le speed Ie> 'lna; d:i'..e member speed car. be 
char.red but ""itn Inlerruptlon oi po\l.'e~ 10 the final dri"e membc~s. 

S.4.1 Torqce mlLltlpUer is a mechanism capabie of automatically 
muitlpl:in~ the enginc torque. !n this C:lse. the Increased torque 
?roduC'l:~ a correspondin~ Inc~ease in dra"'bar ",ull. 

'10TE. Tnt 10rQU" conv.~<: 1alh Into Ihl) clauli::allor. 

5.~.2 Torqu~ multlpUer lockout IS a means ':l~' "'hich Inc torc:ue 
multlphe: Cl:l oe rr.Joe Inope:all\'e. 
5.4.3 AUlumade po-tr .hJJtlni n~ed rado O"LIUmluloD IS of such 
3 desl;-n thalli aUlomatICally shifts from one il~ed ratio to anothe~. 

5.~.4	 OptraLor cODuolied power .bUtint filed rado tranamluloD 

5.':.':.1 Full l'1LZIrt. Tnls type of transmission is of such design 
that :he operalor can change from an)' fued ralio 10 lny othe~ 

fuce ~allO ,,·\th the Iractor uode~ po"·e~. 

5.':.4.. Pr.r:laJ rallie. This t':7C of transmission is o~ suc~. a 
desl~ Ihat tne opcruo~ can change from certain iued rtll~ to 
\ltner filed ralios ",·\th the tractor under po...·er. 

5.':.5 l11llnJ~IJ ..ruble rranamluloD. This l)'PC of transmission 
is of such design Ihat the opera lor can infinitely var)' the rario be· 
tweel> en~ine and fmal d:i"e memben throughout part or all of the 
spccd ran~e of the tractor. This type of transmISsion includes elec· 
trica.l. hydrostatic. friction. and any other devices. 
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5.S M~ha:nJcaJ power DOtltt is any outlet through which the tractor 
engine power can be deliver-:d to a dynamolTJeter. such as a belt pulley. 
power takc·o:i' shaft. o~ an}' other shaft or outlet. 

5.5.1 Mulmcm po.. er at the meclwl1caJ power ootlel is t.ie 
average maximum sustained power the tractor deliven 10 I 

dynamometer through a mechanical powe~ outlel with adjustments 
as speciiled b.;' the manufacturer. 
5.5.2 PlJ"o<cr al .t&nciL.--d po-er U-ke--ofI .pec><iJ is the powe~ the 
tractor de liven to l dynamomete~ through a mechaniul ?Ower 
outlet at SAE and ASAE m.ndard pow:: lake·off speed or speeds. 

5.6 ~hulmum cin",bc power is :he ma:tim\:m power the trlcto~ U 
capable of deliverin!= at the dra""bar on the test n:n"'i~' or n:n"'a}·s. 
5.7 MullDom ..wble dnwba.r power IS ~le average mutmum Stu· 

uined pO""er the rrac:e~ delivers AI the dra "'bar during severa! com· 
plete circuits of the dra.....:>ar test course. PO""e: shall be determined 
from the average .dra" ~ J~ pull obtained over two or more complete cir· 
cuits of .the dra ...·bar test course and the averaFe tra\'eI speed concur· 
rently obtained on the test run"'ay or run"·ays. 
5.8 S~Uk fuel co cmpdoD is the ratio between the mass of fuel 
consumed per unit of time and the co:::'esponcing measurec powe~. 

Distinction should be made be!""een speciilc fuel consur.lptiun based 
on the pO""er obtained at l mechanical power ouLiet aDd that based 00 

the power obtained at the dra,,·bar. 
5.9 S~lOc .olumeaic colUumpdoD is toie ratio between the 
measured pO""er and the corresponains volume of fuel consumed per 
unit of time. Dis:i.,ction should be madc betwccn s?eciiic volumetnc 
consumption based on the po"'e~ obtained u mechanical power outlet 
and that ':lased on the po"'er o':ltained at the drawbar. 
5.10 D"..bu pll1J 'enu. tn.el .perc! is sometimes referred to as the 
"lugsin!:" abili~' 0: the tractor. This sho..'s the ability of the tractor 10 

p~od\lC'l: increased d~a"'bar pull ",·!th the co:::'Cspondinl: reduction in 
ttavel speed. 

SECTION o-Ut'IFOR..\.i METHOD OF
 
PUBLlSHl:--;G RESULis
 

All infor.na:ion shal. be pubiished in elthe~ the 51 units IS~'mme Inter· 
nation.ie. Sec ASAE Stindard EP28S. Usc of 51 (Metnc) L'nits and 
U.5. customal)' units. or 51 units only. The follo"'!n! sho"'s that Info~· 

mation shall be publishec! in the ctrtified report. ho'" it is obtained. 
and ho'" il shall be published. 
b.1 i\1rcb.a.nJcaJ power OUtl~1 periormanct 

6.1.1 ~uJClum power·fuel cOlUumpdoD at the lDKb.a.nJc:o.l ro"cr 
outlet. Po"·er. eng'ine a:ld(o~ ?o"'e~ outlet revolutions pe~ r::tnUle. 
coolant temperarure. "·et· and dl)··bul':: ai~ tel:1perit'll~el. lod 
barometric ;:r:ssur-: shall be the a\'erige for the n:n. The rile of 
fu~1 ronsum?tion shall be Ie?omd in L. h (gal/h). Specific fuel 
consumption shall be determined on the buis of nerl.£e power 
dcveioped and fuel consumed during the run. and shall be reported 
as kg(kW.h (Ib/hp·h). SpecUic volumetric consumptioo shall be 
reponed as leW·h/L (hp·h/gal). 
I).I.~ "',.ry-Illi powtr·f:tJel col1lumpdon at the mrcb.a.nJc:o.l po..er 
ouuel. Po..'er. eng1ne andlor power outlet :-evolutions pe: ~.tnute. 

coolant tempe~atur-:. and "·et· and dr:-··bu1b ai: temperatures shall 
be a\'eaged for each run. The rUe of fuel consumplioo shall be 
reponed In Lih 19n1h) for each run. SpecifIC fuel consumption.. 
sl: .. il be determined on the basis of t.lJe average pOll"er de"eloped 
ind fuel cor:sumed dunnr each :-un. and shLll be ~e?'Jrted as 
kg kW·h lb. hp·h). SpeCific \·t'lumetric consumption shall be 
repor..r:d as l: w. h L ihp· h: gill. The last. or St"enth. line In the 
tabuiation s:,all be a Sllmmaf" of "ie SIX rum delermined as fol1t''''5: 
Powe~. engine ana, or mechanical power outlet revolunons ?er 
minute. coolanl lemperature. wet· aDd dry·bulb lemperatu:-es. and 
barometric pressure shall be the ave~a~e of the six runs. The rale of 
iuel consumption shall be reponed in Llh (gal/h) for the run. 
Specific iue! consumption shall be determined aD the basil of the 
a'era~e pO"'er de"eioped and fuei consumed during the run. aod 
shail be reponed u kg!kW·h (lb/hp·!'.). Spedfic volumet.-ie con· 
sUl:1p:ion shU be ~eported as kW.h;L Chp·h, £al). 
6.\.3 Power al Il.UIci.ard po-tu t&ke--ofI I~. PO""'e~ enfine 
and/or pO"'er outlet r-:\'olutiollS per mioute, coolant ternF<rarure. 
wet· and dry· bulb air temperarures. aDd barometric prenure shall 
be the ,verage for the run. The rate of fuel consumption ,hall be 
reported io Llh (Fallhl. Specific fuel consumption sh,ll be deter· 
mined on the baSIS of average power de\'eloped and fuel consu med 
dunng the run. and ,hall be reponed .as kg'·kW·h i1b·hprh). 
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Stoeclf:, "olumetm ronsumpw'r, 

In?';:'l'"'
lI.: [tn""olLl periormkn~ 

6.~.1 MlUlmuc;o,.. .. bll.rp".. er. 
sr,""e leStee. pCl""" cr2"'h~r 
per mlnUle. pelC'C':: 
,,·el· inc cr;.·pulr al' 'empcr~: 're~. 
br rcponee a~ 211 2verage 

shall he re"nned u ~ W·h L 6.:.~ Ex'~nor sClund lel'e shall DC' r~por.eo IT; d31A 12' HWC.:'.c 

In SilE JJ(~J~. EXlerlo: Sound Le,'t1 Mnsure':':1en: ?rc~-edur' ',' 
Sell·Propellee AFllru):ur" FIeld EqulFmer,: 

FmeH' for~arcF:uOrtr2:: 6.3 Fuel 
~l:. :ra\'e: speed. enpne re"ohJlion~ Type " , ... '., ' ... , Gr"dt ... , ... 

d:'he :n::':1be: Sll??"ge, CC>:llanl lem?eltl~n. Spe;:ilc Gr2\'1l~' al. Or Con"e:-lec to. 1:.'1:- C 10' 0 ;:, 
and o"rometnr pressure sn"l. OClane So MOIOr" , .. " ., Research, , , .. , 

from ""0 or more sUllible runs !s Cetane "'0 .. , • , , • , ..• , . •. • ..... 

dcscribed iTl para~aph 2.:\,1.3. b.~ En!:lne 011 

b.2.~ \'u,ln£ dn..·b.... power·fuel C'On.umptlan. f'tr;<-er. cra...nz-.--"5-AE VnCl:'rnyt'fo, '. ,:: .: .. API Ser\'it't Cla1Sification 
pul. rrave! speed. enrine rc"olutions per minule. percent drhe TransmiSSIon and Final On\'e Lubricant: SAE I\c', ... 
memoer sll.'pagt, c(>Olanl lemj:lcraturt. "·et· and dr:,·bulh 21: Type ..... , Oillo Enpne ' .. , . '" ~"I L I Oil irom En~tne 
lem~ri tur:s. Itne oarClmetrlc pressure sh.1I be reponed as cr. ., ,. '" ... , . , . .. l;il(L J 

i\'erarr irom d"a OrtitneC C nn~ earh run Tne ral~ of fue ron· b.~ 101..1.1 hou" of o~rk!Joc , , , 
slimplIo ~r.• J be r~p0r1ec Ir. L r.IFt r.,. Speclflr fuei CC!:lSUIIl;" b.o .:'.n·, parH r~.:>lacee 0: re.:Jance cu-n tnt I r 1 ~ . I' b 

olion sh<' he oele:mlnee r In, oa~l! 0 Inc a'crar t po",c: .... en lee, $n" • 
i1sleci iii Int pubilshed repor:oeveloPl:C <nc fue, con-ume" durin,' eHh run, ane sha!' be 

rct'On~o as l.t 'k\~ ,.1 II ;hp·h,. Succ:i-Ic \'olumcmc consumption 
sn'AII or reri'n:, a~ i, w.n L \!'lp·h ~21J Sound le"el al tne CILl'd Sl&l1dal'lh: 

c'per..or's slilion sr.<l hf reporoeci '" dSIA I as $peri:lc(~ in SAt ASAE. 5:'O~ A~:-ula:r.
 
SIAnd.:, )91 ~. upcralO Soun: L.c,·:1 Me;lsuremcn~ Pro.edure for Pft'uurr~
 

PCl'" erd Mooill Construction ~:arhinel')'-Slnl!Uii: jyp~ Tesl .... S;,!: EP2~ LJ~ of 51 ,M.lm) Unl\}
 
S .. E J~I .. O;-eralo, !>oun~ t..e"rl MUlurem.nl PrV('tcur: io: "l'''rrr~ hjvhloo6.2.3 O","'blJ pull 'enu~ In.'el .~d. Iniormallor. publlshec 

(onnn:rtIon M.:ntneT'- S,nrull' Trp, ICSI
shall be crli"'·bi:' pul:' or."·o.: po""cr, lIa"e} spece. enrlne re"o u. 

S.. E J lOut E'l.no, Sound t..e'e M.31u .... m.nl r""",ourr ior StU.Prup.I,ec
lions PCI IIlInUle. and pcrcelll dn\'e member slipp"re. Arrlc~h\;:-.l rlc)c E~ulprnrn' 
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Appendix I 
ASAE Standard: ASAE S3R:I (SAE J1 J44) 

ROLL·O\ ER PROTECTIVE STRUCTURES (ROPS) FOR \XlHEELED 
AGRJCULTURU TRACTORS 

S'.!t"~r~orl Sj~l: op~:-.. t:)~ PrOlrrH r. 10" ""net -":'If ';r-"1~l.!hcr~· ;;e;"lCo:1- 10 r,te' Au~ust ~Qw". 
~3 .... nClltC'11\t F:-amt!or ;orne hun Tr.C'ton-1es; Prl<tOcrt') UiC ?C'~ ~.in't Rc~utr~mrna 
aQUO rC AurtJst le,,'''. if C S· :b. Protr:ctl\·~ Ene' o\~rt'} ! . ~r~:~hcra} - uc~o~-7 cSl PrOC'rCu e) 

in: ?rno:-r.-.f(net neq\,urrrnr.:, iOLlplt'C Febr..:zr') 1c;~ Prll;,o!.rC t'I~ tnt c.T1rlnCe~n~ Pollc-y Com· 
m1t1t": o! ri-m .nc ::'10UMn.' Equl?mt:'i~ InSlllClr. l?pfCWej 1"', :nt rn\l.r: inc I\~JC'ntnr:"" On'al0n 
SlanCiTO t mmlnr. adnp;r~ b~ .;5.; E Ma~cr. l~--, rrC'O~flrmr:: Dccrmi-" 19b1 

SEC'TIO~ i-Pl'RPOS=: 

1.1 Thr PU~?CI~r oi :hn ~i3n6ifre I! 10 '~I~hhsn tM It;~ ~nci pe-f, ~m, 

2nC'!' rrOU1Tt'm!:ril!. (1: (. TrJI"C'\'t'j :a01rC'·'\':' SHL.C: 'n F.OPS Ot~IL·neo 

10J \10' t"~I.f\':lt arrlrultu:al ~reC'tor$t 1( m1nl:":'".!1t tht' He u~·n:\· an: 
~r\'e~l~ oi ~\pe~;;;n: 1:l,\Ur:' re~l!llIn~ lrflrT. ~cciden1;;l up,r;~, Ail self, 
o~(lpeliec Impiemenn Ule ('HIli dec. 

SECTIO" 2-SCO?E 

2,1 Fuli\llmen: of thr lntenjee purpose n:qulres les:I~lp as foll(l"'s: 
2.1.) ,:.. 13i>0~ato;"\ te~:, unoe~ reoea:.bie ane :ontrolleo loaciine, 
I perr.'ll\ analym ~. th~ RO?S fm comphaflce "'IIi', the perfClr~' 
~nce rcquirement~ of thl! Stanoard Ellher the stam test a! de· 
s~ib,:d in p~rafiaph c, 1 or tnt o..n;~m1( ten as de!Jc:ibt:c In pares' 
grap!", ,. ~h21i Or ronjuC\l'O, 

:,1.: A crlJ~r I~~I 1(' \'en '. the f h:: "tnes! 0: :ht oeiormec 
ROPS tn Sc.?p0:-:ln~ tnt l:ltCIO: 1r. a lip r aUltUCr 

~.1.3 A rte c ups~' \t~~ un6~: Tt;unn' hi {emHO Ire C'ond::l0n~, 

\'lotn 10 Ihr reur ane Sloe, 1C ven,' the el crlll'c'nr" o~ Ihe ilrOltCll,e 
s)'S1em under aCluai dynamlr conellions, I S.. pa~aF~pi', ll,~,l 101 

requirements io! the omlS~lOn of this lest. I 
2.1.~ lr, addillon 10 tht iahor;"o~:, ane flelc lo.clng re· 
Ol:tremenu. thf:~ i! 4: 1crr.p~:atUJe·m31:::14 requ aCr.1ent (Set' 
pa~~Fr~?t. ., l,~,) 

:.: Th: lel\ p~o~eo '~e~ ~nc; periorr.1ance rec,ulremena ou:hnee In 

Inn Stzn:,,:c JTe b(:!.t:c on currenf}~' in ci 2'oh' cn~1ne~:-i:l~ calC. 

SECTlO ...· :·-DEF NITIO,~ 

~,1 Al arncultula tl.:tor, for PU~OIl~~1 0; Ih I Stancard, I! defmed 
a~ <. • ur ';·.IIo'nrel drive typt machmt' cf mort lnan 1~ j;W (20 hPI net 
en~me pOI/o'er u defmed b) 50cielY of AUlOmotive Engineer~ 5tendard 
)~Io, Enrmt 'ie~\ Code-Sp<.rk l;nl:lol. ane Dlr~t:I, de~lgned pm-:lari. 
l~ tC' pronoe Ihe tr.CII": p(l"'e~ t flul, pus~.. carr~, il~opr , anc/o~ pro' 
\'lOt' pOllo'er 11' Implementl ciell;:nec: pClm~~il,' 1 r c[lIcuhural u~a£e, 

3.1 The tlllClor mau iI oefmee as Ihe maxImum po~s machine maH 
t, oelermined b~' Ihe manuiacturer or a minImum ral\Cl of maH 10 mu· 

tmu~, polloe~ :a~e'l'ii polloe~ a: laleC enflnt ~pe~e of 0' kf ';,W (lIG 
n, hpl. "hlche\'e: II £~ealer Th: mcs! m: ee! tht RO?S, all iuels, 
inc o~he; c m;>o;1enH reqtl1:ec -or nO::7ies UH I \\'n:-:"I po\:o'e: Hake-Off 
;J0ller I! r,o av.ilahie, Ule ;'': ptr tr.t 0: net en~'ine :i~""'"heel po"'e~,) 

.',~ J.. roll·,,"r: i'latecll\'e s:ruclure (RO?5' n c cal: or i~ame for the 
p';U1eclIon of C'peralol~ of ,,'nedec ~Flcul:ulal t~cclOn 10 mInimize the 
pOlSlbiht~ of StT10U~ operalo~ in!ur:' re~ultint from accidental up~ell, 

The protect1\'e slructure II characlenzee b~ pro,'icing space fo~ the 

FIG, I-TRACTOR WITH TYPICAL ~ POS'i ROPS 

clearance zone inside the envelope of Ihe structure or "'nhin ;; spact 
boundeC o~ a lene! of srralrh\ hne~ irom the OUle~ eo~e of the SIIU.· 
turt t an~ pa:"! of the Irac\o~ tha mifnl rome in COntaCI 1I'1:h f1a: 
groune ane IS c~pabit of suppor.ln/= th~ traCIO! II: that po~itlo~. if tnt 
Ila('1 'Cl\~~lur"" (Set FI/=l, 1 ~ ane : fo~ typical conflgurauon, \ 
.),- Se:! I r~krenc,. ?oin! (S R? t F'!!S, ~, ~ zne 01 i! that POlro: "herr ;; 
"C~\IC;, line taligtOi \e Int' m(J~: fO-"':!I': POint at the longlluolr.,\ ,~a' 

cenlerhnt of lne sea b.ck ~nd c h lizon:zlline t.npent to the hlgnn: 
POint n: Iht seal cUIl'lon imenec: Ir, the \onglludir.al ,eal cenlelllnr 
~eCllon, Tht SRP II delermlnto wllh the seal unluaded and adJuslee hI 

the hlghe~: anc most ~earv.no pos1l10n plovided for ~eateci uperauc;: 1': 

the tractor, 

SECTION ~-GEI'E5AL REQUIREME~TS 

4.1 Batl~:les. fuei tenia. oi! :-e!-":~\'oin. ane coolant s~'stem~ ~:-.~ he 
~"mlruclee ane localed or st,lee I reduct the po~sii>i1ity 0: s?11 ar' 
:r,a: ml/=n: be inJu!lous IC Ih~ ope~alor ir, the event of upset. 
~.~ AI sha~p ecge~ and cornels at the O?eralOI's station shall (It ap' 
?roi'~I.lei~ Irealee t mInimIZe operator Injury in the event of UPltt. 
4.3 GIHinp shall conform to SAE JD7~. Safer)' Glazin! Materiail ­
Motor Vehicles,
 

~.~ T,,'o 01 more 0?e~2tO: exits shall be pro,'ieee anc PO~ltlon~e :C'
 
reduce the possibility oi all uit~ be in,!: blucked b) the ~amt accloent
 
4.5 Real InpUI energy tests Wallc. d~'namlc, or field upset) need nCI
 
be periormed on ROPS ~plied to tractor! having four d~\'en wheel!
 
and "'here tht sta:i~ venlca fOlce reaCllor, .t :he frcOi "'heell il ptaler
 
than the stc~IC \'t~lCc forct' rCoC'tio:'1 at tnt rei~ ,,'h~=h sinct thu typ~
 

of ITHIOr I! nOl prone to rearv.'arc up~e;,
 

~,D Tht ITactor ~2S! u~eci shal be t~.al of the hea"iesl llaClor model 
or, "'hlch Ihe ROPS II to be IHec,
 
~. i !'oe" RO?S ane mounllng connecllons of Ihe same deSign shall be
 
u~ed fo: conductin,!: Ihe lest! 21 described in the Slam (par, D.l)' the
 
dynamic (par. D,~). o~ the field upset procedures (par. t1.4),
 

FIG, 2-TR,o\CTOR WITH TYPICAL ~ POS'i ROPS FIG, 3- TRACTOR WITH TYPIC AL ROPS ENCLOSURES 

Apncullur,,1 Engl"leers Yecrooo~', of 5T ANDAR05-19:'; 
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FIG .:-TYPICAL REAR LOAD APPLlC;.TIOI" 

:.S In ca~e of an offset seal. the ROPS loading shall be on the side
 
"'no the least space belween the centerline of the seat and Ihe prolecllve
 
structure.
 
~.9 Accur"cy of measurement:
 

ACCUR .... Cy 
m~as... rea 

ira" lor mi.!5 : 5<;" 01 mus measured 
Fo.-:. applied Ie> tram. 5\".01 loree measured 

Dlmeruluru 01 cnuc;;.) zan. : 12.7 mm (0.5In.) 

Di- nt.'C uon, 0 f enc oN rf : 5';, 01 de!ltcllOn 

~.l 0 Where 1':IO'·abl. or norr::ail~' remN'able porllom of tne ROPS 
add to structural strength. the)' shall be placed in conilgurations that 
':LlOtribute least to the struclUral strength during the tesl. 
~.ll If 3n (,,"erheac "'cather shield is a"ailable as an oplional attach· 
men: t tne prolective structure. it ma)' be In place during tes:s. pro"ld· 
~ci 11 co.s not contrlbule 10 the StrenFih of the protecll"e structure, 
~,12 If an (\\'erhead fallln~ ot-jecI prolectl,'e cO"er is a\'ailablt as an 
i'~7 \ r.a anaC'hme:1t tv thr protective stn,lcturt. it ma~ be- In ? Jet: duro 
rl~ ests. pro\'loee II does not contrioulc 10 the strc:'I!>'th of thc ;:rotec· 

: \I~ st:-ucture.	 -­
:.13 -0 repairs 0: adjustments shall be made during the tests. 
~.l: The ilrotecllVe structure snail meet the peri"orl':'lance re' 
oiulfements established in Section i, 

SEC~101" 5-SEAT AND SEAT BELT REQl1RE~lE~TS 

:.1 RO?S eq'Jipped :raetCrl lha 1 be fined "'ith seat bc t assem"lies 
\T·.?e 1 cOn'Mrrll;lg 0 SAE J':c. Motor Vehicle Seal Edt Assemb i~s. 

~\ce I as noted hereafTe:. 
5.2 Where a susoended lell is usee:. the scat belt shall be fastened to 
:he mal'able parllen Ollhe leat to accommoe:ate the ride l':'lO:lon of the 
operator, 
5.:: The seat bel: anchorage shall be capable of \l,iths:andin~ a Itatlc 
tensile force of J.:·Hi I" (100 Ibi) at <: de~rees to the horizontal eouall\' 
dh'ided beN'een the anchorages. The seai mounting shall be capable o'f 
"'\thsandlng this force plus a force equa to four times the force of 
Fra';t;· on the i.:ass of all appllcable seat cOl':'lponents apphed :~ 
aeere.1 to the horizontal in a for"ard ':'IC up,,'ard oirectlon. In addl· 
1I0'n. the seolt mounllng shail be capable of ~'Ithstanding 222J ~ \500 
lbf) bell force plus TWO times the iorce of gra\'it;, on the mass of all ap' 
pit:a~le leal corr.ponentl bot~. applied at J~ degrees to the horizontal In 
.in CjlJ,'J:'c anc rear"""'a.rc dircC110n. Floor and scat defor~z.tion IS at· 
;e:ll~ole oro'·loee. there !s nO ST!'UCtUra fa! ure or release oi the sea: ad, 
!u;ter mr'cnanlsrri 0: other .oci(ln~ de\'lce The s~at adJuster 0: locbng 
:e\'lce neea not be ooerable after appiicallon of lhe test loaa. 

_s· .. ~t.-:ll'\OIU.:. 

..vTt-u_1 

on 
(l~I;

I ~	 ,III

ll ..--u.,~-rmI'1I 

FIG t'-TYPICAL SIDE mAD APPLICATION 

SECTION b-TEST PROCEDURES 

6.1 S~llc ~Il loptional to paragraph 6.2l 

6.1.1 Test conditions 
6. \.1.1 The ROP$ m01Jntin.~ base shall b: the traclor chasm 
or the eouivalent lor ..... hich the ROPS IS desll,nee 10 assure :he 
Inlegnty'of the enme system, • 

6. \.1.2 The ROPS sh.JI be inmument~d with The necessary 
eouloment to oblain the reoulred load detiection dJla Jt Ih~ 
10~ailOn and direction specir'l~ci Il'l Fics. 4, ~ and 6. The measur· 
ing de\'ices shall be located to record-the force and detiectlon at 
the poinl of and along the line of loading, Load aod dellecticm 
pOints shall be plotted in Increments of dellection no gre;;.ter 
t~an 1.3 mm 10.5 in.l. The rale of application of dellection (load) 
shall be such lhat it can be considered static, 

6.1.2	 Dennltlon of ~mlJ 

~1 = tractor mas~ as defined in parasraphs J.~ and ~,6 

L'nm: M in kg 
M' in Ib 

E"	 = energy ini'ut to be absorb~d during side loadln£ 
E.. = 980 ']; 1.2 1\\ unllS: J and k~ 

E. = 56i6 - 4,6 M' units: in"tbf and Ib 
E.. = energy input to be absorbed dUring rear lQ;ldlng 

~ .. = ~ ,.I .M ~ntts: ) ~nd ~g . 
c... = ~.t'., M unit!: In.·IOot .Inc: Ib 

F = !tatic load 
. 'nlts: F in :-; 

F' in Ibi 
D = dellecllon under F 

UnItS: D In ml':'l 
D' iI', inches
 

F· D = static force delleclion cur-..e
 
c... = sluin energ:' absorbed by' the structure
 

E.. = area under F·D cur-..e 
Uniu: E.. in J 

Eo: in in.·lb 
6.1.3 SlaUC ~II prOCC'dunl 

6.1.3.1 Apply' lhe rear load per Figs, 4 or 5 and record F and 
D stmultaneously. Rear load application shall be uniformly 
cis:ributed alone a prolected dimension no ereater than 656 ml':'l 
\2i in.} and an ;rea' no' ereater than 0.1 03~ -m' \ 160 In. I) normal 
10 the cirecllon of loac ai'pHCaTion, The load shall be applied TO 
The u;:per ~xtrel':'lit:, of the RO?S at the POint "'hlch i5 r:'Ildwa~ 

Oel'l4eer, :he center oi the ROPS ane! the Inside of the ROPS 
~pn£ht. if no SlrJCI~'ral cr~!~ n nber eXIsts at :he rear I the 
ROPS. l substirute test beam "'hlen does not add slren~h to the 
ROPS ma~' be utilized 10 complete This test proced~re, \S~ 
paragraph 6,4.1.1 if field upset is omined.) Stop the test" nen 
(al the strain ener~ absorbed b~' the struclure IS equal te or 
greater than the required input ener&")' E.. lparaguph 6,1.2l: or 
Ib I defiec!lor. of the structure exceeds the aBolio'abie defieC'l on 
"aragraph i.1.1), 

6.1.3.2 Usin£ data obtained in paragTaph 6.1.3,1. construct 
the F,D curve as sho"'n Iyplcall~' In Fig. b and calculate E.., 
6.1.3.3 Apply the side load u shown in Fig, 6 and record F 
and D simultaneously. Static side load application shall be 
uniformly dismbuted along a projected dimension no j:realer 
than 686 mm (r in.) and an area no greater than 0,10.3: m' 
(J60 in.') normalto.lhe dlreC1\on of load applicatlon, Side I~d!'IG ~- TYPICAL REAR LOAD APPLICATION 
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flG ~-TY?ICAL METHOD OF LOAD APPLICATIOl' FUR 
CRL'SH TES! 

appll,mon shall b~ at • % ae~ee .. n!!le 10 Ihe centerltne of the 
'·ehlde. Tne cenler o! siae load ap?i1eGtlon shell be loc.ted br· 
""ren i: olSlanee 61 ;-;lm (?~ In fm-.:..are. anc • cmance ':;0: 
mm D:' m.) reaN'aro o! the seal reference POint to bl~: ulili2.e 
the mUC1ural menrth (See Fij:. 0). li Ihe ROPS is i: one or I"'C' 
POSI aeslpl. Ihe sIde loac shall be appileei in hne ,,·lth Ihe upper 
crOll member. This sleie load shall be apphee IC' Ihe 
10nflluciinaJ sicie farlhesl from Ihe POint o! rcar load applica· 
lton. (See paral!raph o.~.l.l if field upsel is omined). StOP Ihe 
leSI "'herl (.) tne strain energy .~sorbed b.'·lhe slructure is equal 
Ie, or j:reater than the requlreo inpul energy E. (panj:raph 
t.!.:' : or 0'1 aeileclion oi the StTUC1Ure exceecil the allo""able 
eief/ection pHaj:T2 ph i.) .l), 

6.j,;'.~ 'Sln~ dau ObtaHleC in pa:i.rra?h 6.1.;.:- conmuct 
Inc F·D cU~'e at sho"'n t~'PICElI., lr. Fif. t and nlcul.te E.. 

0.2	 D.vnunlc Le.t 0plIona 10 par..;:rsph o. J) 

6.~.1 j .11 condltJoru 
lJ.2.1.1 The traclo: shI.ll be bi.liaslec 10 Iichle"e the mats u 
sFeclfled in paragraph .1.2 St· Ihal the slalk '·enic.! iorce reac· 
lton at Ihr, from "'heels sh.. 11 be at least 33 percent of the sluic 
"erllcal iorce reaction al Ihe rear ",·heeh. The wheel tretd sel· 
lln; "'nere ad.lusabie. shall be at Ihe posllior, nearest tt' MGlj· 
"'a' her.·en, the minlmum anc mu\mum se:1inp 0 lamablc 
or'thc trzt1or, Where or.ly rwo Sellln~! are obtains'c>le. the 
mtr.lmurr, Se:1i11j: shall 'c>e used prol'ioed the lires 00 not tn· 

tericre "'iti', structure oeneclIon. The tires shLlI hL"e n hqulc 
bLllast End shLI 'c>e infl2led 10 Ihe maximum operstin!, ?ressun 
recommended by the manufaC1urer. 
6.2.1.Z The dynamic los Oint: shall bc produced by use of L 
20:>G kg (t.~l(1lb) mass aClln!! es E pendu·urn. The impa" I:.ce 
of the mass ,hall be bb6 =2S x oilo =25 mm (2i =I I 2i =I 
in.) and Shill be constructed 50 thaI its cenler of p2\'it~· is "'ilhin 
2:- m... (l ir.,) of its gcometrl( cenler. Tht m2H shall be 
suspended from 0 PI\'e.: pOInt :'.~ to 6. ~ m I~ to 22 ft aoo>'e Ihe 
pOint of Impact 01\ the ROPS and shall be con"cnlenlly and 52fe· 
Iy adjustable for height. (See Fig. 91. 

FIG. E.-FOIiCE DEFLECTION IF·D) CURVE 

I. 10 

FIG C,-PEt\DUL'...'M 

b.2.1.3 For each ph~~e of test:ng. thc traclor shall br reo 
strained from mo\'ing "'hen the o~'Tlamic ioad II appllee. The 
restnining rnemben shall ha"e strenrth no less than and 
eiaslicily no j:reater Ihan thaI oj. 12. i mm (0.50 in.) di2mele: 
sleel cable. Poinll of anaching reslraining members shal be 
loe2teo an appropriate oistance beninc thc rear ule and in 
fronl of the front axle to pro'ide I~ to 3(1 oee-ree an~le be!",'een 0 

restTf.ininr cable And the horizo:m.l. For Ihe impaC1 fre.m Ihe 
rea:. the restr.ininr cables shall be loeltled m the plene in "'hich 
the cer.ter 0: I!ra"ily of the pendulum "'il! s"'mr 0:. altern'li"c· 
11. ''''0 sell of !\·mmetrlcf.l , loc£led etblel m2' bt used .1 con· 
':enle:ll 12Ier.! iociiliom on 'tl,e trKctO:. ro: Ihe' irnpict from Ihc 
Side. restraining cables Shill be usd 1\5 shown In FI~s. H. ind 
11. 
6.Z.1.4 Tne restratninr, c"bINs) shall be lil!htened to pro"loe 
lITe oenection of 6 10 6 percent of nommal tire sectlOT/ "'idlh 
After the tTaC10r is properly restrained. a beam no smaller than 
150 I 150 mm (0 To bin.) in eross seetior, shall be drh'en tij:htl~' 

/ifainsl the appropriate ,,'heels and clamped. For the test 10 thr 
~Ide. an addit\ona bear., of sUm:,enl strenE1r. to pre'·er.t n ... 
els?lr.cemer.t ~hi:ll be p ;,cec a! • prop Lf~ln!l Ihe ,,'hee TIm 
nearest Ih~ operator's station on the SIde OppOSIlC the pendulu ... 
impacl enc shal be securec 10 the base so II I! helc: t'Fr.I!:. 
.Fi:mst the "'heel rIm durmF ir..pacl. Tht lenrth of thl! :-e.r.­
sh"ll be chosen so thr.t it tS l!t in f.nj:le oj ~ 10':CJ oerrees to Ihe 
horizontal "'hen it 1\ posilloned aiamstlh: "'hec! rim. (Flp. )(1 

and II). 
6.2.1.5 Means Shill be provided for indi,atini the maxImum 
instant2neoul ddieclion relali\'c to Ihe SRI' and parallel to Ihe 
,'enlcl1 plane of the pendulUm s"'int: A SImple fricllon de"ict II 
illumaled In Fip. Ij. 

FIG. 10- TYPICAL REAR IMPACT ~PPL1CATIOr-;
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LIe.. ll-TYP!C.~.L SIDE IM?ACT "PPLlC .. TIOi" 

b.~. 1.6 II an~ ca:>,es. prop~. or tllt-cklng ~hift or brca/; dUrln~ 

Ihe tes . Ine lest ~h .. 1 be repeated. 

0.1.~ DefonillolJ of lerml
 
~\ = tractor maH as oeflnec In paragra?hs 3.~ and 4.0
 

L'nm: M In k~
 

M In Ib
 
Ii = "rr:lcu' hel~, : of :he ?enculum mass
 

Ltnl!S: Ii ,n mrr.
 
H In lnche"~
 

The oenoulu .. mas< :1al: e 2 0 1:£ (':~IO loJ.
 
Tr.t ~( ouIU:T. mas~ ~~.311 ric pdle 'a l. ~Othal Ihe hCI~nt t m
 
.. t':lle~ 01 ~rJ '\I~' Jbl.. \'e tn~ t' 1n: I troP.:iCt tS a~ I th.h~·~.
 

H == !~: - 1 - ~.1 'nus: j,1r':"; anc kg
 
n = ..; 2 - O.fl.!!" M Un:t~. rnch:s and Ib
 

11.2.3 D.,nllmlc Lelt pro«ourel 
6.2.3.1 The ROPS shall be r\'"lualed by impOSing dynamic 
lnadrnl.' from Ihe rear. follo ...·ed h\' a load to Ihe side on the same 
~O?S' -he penou um s...·In~tnC frat Ine helch' deler:':'lmed ':J. 
:.~r::£:ar :_ ... lJ. ?O~~~ In; 6; i,amlC load. The p snion 0:' th~I 

jt'l .;.um siiaJ t ~t eC'!tc' s t;,at tne Inltl::i ;>0 n~ i 1~?.lCl on 
. : R ?S S:--.t) :,C H", hnt: ~.:t~ tnt' :Ht of tra\ t" of the cen1er ot 
~: \.1t~ of :0: pe:loc urn. ;.. qu: r(h::l~e mt=chanl m snouic. be 
usee '1 shall no: lOll uence Ihe ~tllluoe of the pene lum. 

6.2.3.2 Impacl al r~lLJ'. The m.clor shall be properl~' re' 
m<imed pcr pa:agr:qns b.2.1.~ and b.2.1.~. The traclor shall 
be positioned so Ihal lhe SupPol1:ng chainS of Ihe penoulum are 
at an angle of 20 degrees to Ihe veMical .... hen strIKing the struc· 
ture as sho"'n In Fi~. 10. If the an~le of Ihe cab or Ir:lme 
memh:r al Ihe porni' f Cllnl~CI IS gre~ler Ihan. degrees lOT' 
"',wi Ihe ,enlc~l. inc angle f the lace of Ihe ?endu; m snail 
hr further adjl:Slea oy ~ny 'on_emenl means 10 Ihal Inc sIn.: ng 
lace oi Ihe penculurn :ind Ihe cab or frame member are parallel. 
The 1m paC; \nall be applied 10 Ihe upper e~lre:':'lIlY 01 the ROPS 
Jt Inc pOlr,1 ""h"n I~ tr.IC .... ay ber... een the ccnltrlme 011 tOle 

l 
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i 
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FIG. \,)-TYPK-AL METHOD OF·MEo\SURtt<G DE:FLECT10N 

ROPS and lhe inside of Ihe ROPS coricnt. If no structural crms 
memtler e~isls at lhe rear of Ihe RapS. a SUOStliutt les: beam 
...·hicr. dc~s not add to the ,lrell!=th Ihe structure ma~ he UII' 
lIzed to cOr.1plete Ihe test proceoure. 

6.2.3.3 Impllct al slcie. The 1:3:10: \nal be pr:lpe:I~' reo 
slralned ;l! per paragraphs b.2.1.3 and b.~ I.':. The IraClor 
shall be posllioned so thai the supporting chains 01 Ihe pen· 
dulum arc \'ertlcal ...'hen smklnc Ihe SlruClure as sho...·n III Fie. 
11. If the structural memoer at tne POtnl 01 Irn?acl II not \·e~. 
tical. tnc. an~le of Ihe face 01' Ihe pendulum shall be JdJusted by 
all~' con-enl~nt means so that the st~ik1ng face of Ihe pendlller.'. 
and the cab or Ira".~ member art pzrGlld. The POint 01 Impact 
sn~1I be al the upper extremir:" ot Ihe ROPS at a 90 deFree angle 
t the ce~lt~rlint of traClor anc located bet....een a clstance 0 I 
mm (24 in. fo~ward. ane. d,Slance 305 mm 12 in.) re~r....ard 
o~ Ihe seat reference :lOlnt to tlest Ull .e the SIl'Ucn:ral Sltell~lh. 

ISee ~1i1s. 6 ano III if lhe ROPS IS a ant o~ ""'0 post cest~·n.-Ihe 
side Im?aCI shall be app iec in line ...·I:n the upper cro~smember 

The SIO: ImpacI shal be a, ?iled to rne longllu;iin•.t SlOt tanhest 
from thc ;>Ollll of rear Imp".:. 

0.3 Crush lest proC'rciurt 

6.3.1 After the ROPS has been subjecteo to ellher st~lic Llr 
dynamIC loads. the same ROPS shall be suhjected to a slatic crush 
tes\. 
1l.3.~ The les: I ~d sbll be 1.5 IIme\ lhe cra"ltv force 01 t' e trac· 
tor ~z's J!. dc:t"meci ~nc e,pl~ln~c tn ~ara~;~lt~h 1·.~. The :uanner of 
dIS:r:buII g nls load on the ROPS shal. Oe sUlh to beSll:lIl1:e those 
SlrCCIU~J membe~s In Ihe ror: and a": pl;:nr .... nl:h .... ,j suppon tnt 

t~aclor In an u?~e~ ?os1t\on. Tnt res tant f tht inui:d ciushtn! 
iorce or load sha I be In the "erllcal OlreCton and shall be in 3 ver· 
IIcal piane pa5linF Ihrough the SRP and parallel to the longiludlnal 
aXIS of Ine tractor (lee F·S;. il. The tractor chassis shall be t1gidl)' 
supponed during Ihis tesl. 

6.~ Firld up~t lest 

fl.':.l Tt,1 condiliom 
0.':.1.1 The fIeld upset test ma~ be nr.1lrteO If laboralory leSI 
stallc or dynamIC) results tndic:lle comphance at an ener!!~' ap· 

pllcalion of 115 percenl or more l.f the requirements defrned In 

?ara~raphs 0.1.2 or 0.:._ anc Ine ROPS meclslne len perature· 
maten:tl :equlrtm~nu ~Ct pai~~:-3ph -.~.~) 

0.~.1.~ The tr.ctor shall he ba l.:lsttU to Jchle\'e Ihe mass .lS 

pecirled In par.grapn J .• so tnal Ihe ,Ialle \frolCal Inrcc reac· 
tlc.r, 31 tOle ront .. h~ls shall ;'r at kasl J.~ per:ell , he \Iatlc 
'erotcal force reJClIOn at Ihc rear ...·heels. The ...·hed lreall (el· 
tin\! ....·hert Jdjuslab e. shall be .:II lhe poslllon neartSI 10 

halr..·a! be.... een tr.e rntnlmum and maxImum Sellln~1 ,·t the 
shonest axles "olJlnatlle on the lractor. Where \lnl~' • setling~ 
are obtainable. lhe minimum Itlllng shall be used pro"lded Ihe 
ttres ~o not Inle~ere w1\' structure aetite·lon. The tiles mal' 
hal'e hc;uid al aSI urIC sha:l be m.· aleo I l. e ma.\Imu~ 
,~pe~atln~ ?ress~te recommended by the r.1anufa:turer. 

b.~.1.3 The tests sn311 be conducteC on a firm soil ban.: "s 
sho....n in Figs. 14 and 15. Tne soil in the impact area Ihall hal'e 
an al'erage cone index in Ihe 0 10 152 mm (0 to II in.lla~·er nOI 
less than ISO. (Cone Index is defined in ASAE Standard ASAE 
S313. Soil Cone PeneltOmtler. or SAE JI06. SOIl Type Jnd 
Slrength Classiflcatlon.j Thc palh of IraClor Ira.·c1 ~hall bt 12 :; 
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TAIlLE l-MISIMUM CHARPY V·NOTCH IM/'ACT SThE"GTH~'-

Specimen Si:.e Impact Stren~lh 

mm h·lt> 

1(, x 10' 
lOx P 
10 , & 
1 (\ , i.~· 

1 (, x ~ 

10). 6. ~ 

H' ),' 6 
lOx !J' 
10),' ~ 

10 x ..:.~ 

10),' .: 
10, 2.!l· 

11.0 
10.0 
~ ... 
~.! 

!LO 
E.t, 
£. 
~.!J 

7.(' 
6.0 
6.0 
!l.• 

8U 
":.:, 
: .\, 
j .0 
G.!J 
(;.!l 
£ 0 
!J... 
5.(1 
~,!J 

~.5 

~ 0 

: e~rr~~l II' lnt lep r,det of lhr han); A ~~~ mrr. (If, in, hl~h 

:<.m; ~, de~rnoe.: 'anc. 'Ine~l~d in 1'1; 1:- sh21l N usee \(J ass;s: 
I u;,,~ lI:1f lhr t:arlClI 10 til slCic 
tl.~.I.~ ;. meam sn.;! l>r pro"ldee for Ir.dlcalin~ the ma~· 

Imum tnst.nlanceu~ oefiecllon of lhe STrU,lure dunng up~el. A 
.\Hnpie rric\I(ln device IS IlluslTaleC In FIt:. i:>. 

6.4.~ Field Up~l U!" prOC'rdul'l's 
6.~.~.1 Rur Up~l. R~ar upsel sh .. l1 be induced by tTl!?ine 
p,,"'er ",itn the Ir.CtOr operatint: in a Fear 10 obtain ';.6 10 B.O 
km 'h . 1 : mph) .. t maximum ~o"e:ned enFine r?m preferabl: 
b: d:I"I:ll: fOl""'ard dlrec:I:' up a T:1ir.imum slo?e O~ t.0 =~ 
Ot? ~~s ill sho"'r. ir. Ftf' l~, The e:lt::ne dU1Ch T:1ay b~ usee t 
ale. 1:1 inouclng lhe upset. 
6.~.~.. Slot up~:. Sld~ upse: sh"l1 be mduced b: C:l"lOp 1 e 
tr.::IO: unee: m (""n pu'" C· .lonf tne s:>eciflec pat: Of Tra"e a 
em! Irr,ur:" Sj)t'tG ! 10 krrl'h n{l r:1?hl O~ Gt r."'laXI~cm trano:­
soeee If unee: It- l:m/h I j mohl and ovcr the ri:mp" de, 
s~rloec I p2r.Fap~ ,';.i.3. (S'ee Fig. 1~.1 

SECTIOI\ ;-PERFOR",;.NCE REOUIREMEI'TS 

i.1 Generkl rt'Quil'l'ment!. 
i .1.1 The ROPS, overhead "'ea her shi~le. o"e:hcac prott.•twn. 
fenoers. c~r ~hec met21. 0: r~l~tec ROPS p.ns. outsloe oi. bUI 
nea: the (J?~rZ10r ;J:re:: m:::. be def"T17I~C: ltl u:s,,! c: d~sC'ribed:n 

ptr a!7:a=, !!'. J. (;.:. t1.3 or 6.': but ~hal nn1 it,H't' sna:? eO!!t~ C.\· 
posee lIne perote': 0: Intrude 0:. the clear.. nee zont desc:ic.ec by 
lhe olmcnllom sno,,·:. In Figs .;, ~ and b as foJlo ...·s. 

o = :-C' m::. C: Ir.. ) Inside of f:~me Upnl!hl 10 ,'erllc..! 
C:~Taerilnt' (1f seat 

= it,O mm (30 In.) at lhr longlludmai cemerltne 
= n Frealcr Ihan 100 mm (~ in,) to rear edj!c of crossbar 

:neHl:re:: 1(\I""'aro of lhe SRI' 
r 0 (I mm (2~ In.\ m:n (See Fir. 0) 
h ~~: mm (1-.: In. min ISee FIg,:. ;:ab or ~ POSI ROPS.) 

=	 so mm (2.0 In.) measureo from OUler periphery of Sleer, 
inr "heel I See FIF. S) 

t:1	 = no' rrealcr tha 30:- mm (\; In j T:1easur~d from SRI' Ie, 
f(lrv,"a e edgt of ,rc,ssbar {S~~ Fir ~. I or; POSI ROPS 
onl~ 

Fl. I. l~ 0 pICton" represenlnllor. of thc ciearanre zone . 
. 1.. Tnt l!'::1per.lure maIm.: requiremer:l! ,,·ill be mel i: the 

HOPS p~Hes elIher oflne c)·namlctem(p.. ra~raphs 6.2 or 6.';} ..:, 
mClal temperature of ·lb O( (0 eF) or bela",. The temperature· 
malerial requirements ",·m also be met if Ihe ROPS pa~se! dlher lhe 
dvnam\(' teSl (paragraphs 0.2 0: 6.'). or lhe Stlilic" le~l (paraFaph 
0.1 Ja ame-ier; lcmp~ralUre prol'lde:: slruclural meT:1bers are from 
malena "rolf, e~h,hl: Ch2lp) V"notch lrnpli,1 SIlenf'lhs at ·:;0 O( 

\- 2(' 'F I sho'''':' I' Taolt I SpeCimen! .re 10 re "Ianfll dma'" and 
tif~:tn from fla: S1lJ";:. 1 b lc~ !.crtion!.. i SlruC'H.:rc! !let" 1("~S bt(o:"t 

f rmHl~ 0 "ddlng for u~e IT> Ihc ROPS, S;>:C1mem from tub a: or 
Slruclural sectionl are to be ta~en from Ihr mIddle of the SIde of 
grealesl dimension. not \0 include "·eld~. Therr is no Charp: reo 
ouiremen: for slCcl2.b mm 10.10 in,) or less in IhickneH and a mu· 
Imun; ci:rbor, coment of O.2C percer.1. 

i.1.3 Filslenea used to altilch Ihe ROPS \0 the traclor frame and 
10 connect structural pans of lhe ROi'S ~hal1 be SAc I1radr 5 
thruuFh ~ or cquhaler,l. (Ref. SAt J~;9. Mechanical ant: !>\aleria 
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·lnOJcatrs pTt.'ft:rTt'c S'~t'. 5tpt"C'lmen 512t s..~"H bf nc. le5~ triLl'. th .. 
1anH"S\ tHt:fc:-Tt'C Silt t..;'H:.~ tilt' rno\.truc \l'1lj pem11t 

-:-Rrltn"nC'( .t..£TM.L. Si(\"":6. ~~anoc.rc M.. t.!'lOO~ L~C Dtl1nttlon!o 
fo: Mt'cr.arucc.! 1t'$.~lnt."~ S:f"ei ?r('ldur~. 

ReqUirement! tor EX1Crr-. .. ll ..· Tnreadec Faslen~r~. anc SAc ''':.
 
MechHllca' lind MaleTl<!; F.eQuuement! for Slee I'Uts),
 

i.2 SUllie lest ~riormanN: r..quiremenlS. Tne SlrUClur~ n· 
QUllcmenn "'ill 0: met if Ihe requlrec rea~ ~no SIOf ener~ IOpU· Ie'el 
ur reached or exceeeed. and the dImenSIOns of the :one 0, c1earanCT IT: 
;>ari:t:raph i .1.1 are acherec: 10 10 rear anc sler 10aclOf'. 
,.~ D~namlc ~SI pcriormanre n:qui~men~" Th~ Slru~lU:' rt· 
quireT:1e:m "'ill be me: if the dJmension~ 0: the lQne of clear.nce m 
paraFaph i.1.1 are adhered 10 10 bOlh rea: and SIck io.':lnF 

7,~ Crush U!51 ~:iormlLnN: n-qull'l'ment!.. The ~lructU:.. ft'· 

oUlrements ,,·il. br me: Ii the Olmenslon! of Ihe zont of clcarance In 

parzg:2;>r i "I I arr adherec to. 
i.~ Field Up~l pcrformanCT ",quiremenu. Tht structural re· 
oUlrement! "'ill be me: if the dlmensionl of lhe zone of clearanct In 

paraFraph 7.1.1 are adhered 1010 Doth rear and SIde upsets 
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ASI." S3IJ. 50') C~nt Penelrometer 
ASTt.: "."{l. it·. SllnoHc I>ltthc.dl .,Ie Deflnhwn lor ~lr,hiin,,:.ll t!!ln~ C'I 

Sle~ f'r06u~a 

-\E J':~ Mo . '- rhlde S:.! Sth A~\r~~he~ 

S;.E )It". ~oll i)'pe .no Slrtnr' (1'S1,f,c.:,('r 
~,\E . .;.; ··~c::'1~nl:.1 anc "~ljlen.l RtG\.llr:n!nU 1o~ E\lernal ~ Thrt.or:
 

F.. ,.ltntf(
 

l,AE ). ' •. S~rtl~ G .:10, I>i.'cnih- Mn,o' Vchiciel 
SA" hl~ Enpn, leS! Codr-Spu\ l,nlllOn .nC O"'t 
SA" !~~ Mtch.n,r:.1 .nc Miteml l\cGu,rtmtnts 10' Sltt! NUll 

"~I)f,ll 

I ,. 
~\ 

~-1 

~ l~:t'" 
\ ,-­

­ I'-IZ""'~ 

!' ­, . 
I,, 

\ 
t.U~T(~ or T~ ... C'TO~ 

\ 

FIG. l,!.-SIDE OVERTl RI' 9;.~t; AI'D R-\MP 

Agrlcul\ural Engineers Yearbook of STANDt.p.Ds-,e~~ 



.~p:pendi:x I 
ASAE Tentative Standard: ASAE S36S.1T (*SAE J1041) 

BRAKE TEST PROCEDURES AND BR..\KE PERrOR] rANCE CRITERIA 
FOR AGRICULTliR..;L EQUlPI\1ENT 

Prop ,cd t-\ :n: Enflnt:nr.r- CCHTH~llt r~ of t!'lt FJ -rl ;nc In:t:\lru~1 E: l~me hat tUle. ~'~'ll\c-C r 
t:u ;"~AE PO~t: :lno !'-~at'n·lnrry Dl\'I~H'lr, 5unc r:s (oMr.-.ltlrt. :I~W~lrc: h~ ASAr.. Dtrrr.:orr 1';".' 
frrC\nl1rmrG to nnt ye.u Dt'C"t"mh~r 19;.: DrC'tm:'~: 1~":. (Iter-mOtr 1;"0. Dt't'c::; t't': Ic .. •. 
Dr::morr lC·~. 0 ••::;'0.. 1970. Or..",br: 1950. Oe..mC'.. 19 ,Dr..m~rr I~E: ".'·I\r: A;> 
195.'. 

SECTION I-PURPOSE 

i.I The purpoH of :he j en:atlve Slandard II to est..blish lest pro· 
/t:~h:re~ io~ mea~ re~erJ: of br~ke- syste'r.1 periorT:1anrc anc ~Ct eS1Gbhsh 

lnu:,:cm peri ~m,:nC"e Cj:teru. fo: ;'~::""ICU H;~~: ~qulpmen: eQutpp(: 
~·\t.1 , r~;~t~ 

SEClIOr-: .-SCOPE 

2.1 Th. lesl procedure! ano p~:iormanre crllrna :lre dlT~Cled to the 
I~.,·e .. pH :tng. anc IO...·In~ 0 A~;lcuhural equl?m~nl thai ma~ tle 
oper,,,::: on a rllj;h",·ay. 

SECTIO~ 3-DEFII'.TIOI'S 

:.1 ArnC'U)run.J e-qulpmenl: Aj:rlcult::rai :ranoa. a;rlcultura ~d(· 

;uc rt!ltC mil1e-:,;,: :;~:ispo:1e:~ ~e fOrHopellec 1m? er.1enn. Cone :0:11· 
"I~a:lon~ of tro~t r~ O~ Sfl"-TOP~ itc lr:1:' e:7lcnu ...·Ut; t:'2i ec eoc:o· 
• er.i Ct"~ ~nt"c. ?~u7.aiil: :0: U~~· Iii i:;:-:lCC'!tU:;ii operatlOfU. .. 

• , .; ~:icultul"1! K'U·propeUed rnar::riiJ tnuliporr::r: A sir,gle Unl:. 
J~rl:u.l!!ral sr (·?rop~ ec "enic e designee to haul zj:rJcul:ural 
r.::'\~rl;'1. but ""nl.:n ma~ also b~ usee 10 p-usn 0: 10...· arncultur"i e'plp, 

.'.J .... ~riCU)tlll"1! lT1U:LOr: ;.. 1· or ';'''''heel dri"e type "ehlcie of more 
:han 20 en?lOC horsepo"'er desij:ned to furnish thr pO""er 10 pull. c~rr:-·.,f :"0:1 , d:l\t lmr=le:n~:1~! :ni:l ,r~ deSigned for c.~:-!CUJtCTt ..~.P 5th· 
:il. :'lc:irc J::1;>ie:nenB C!:t ::\ciu:lec. 

:.'; E..... '~H"m Icpul fort'e: 7ht sum of" forces ap?lIec ~ tht 
';>:-:'c:lJ: to \TIt' b:i:~.t ~:'S1rj,1, a~ :7It";:~uiec ::.t the nO:%7.Gl ?Ol~l~ G:'l,,~c 

.. ~ ~ 1::~1t r, 11 i':. tr.~ rr Tn :ht p... l~: : ap? 1c:itl :: th:-ou~:'l th: 
\.'1Pt':~ l :'1 :H:" jOl:1: fo: f'.· • ptCeai C'o:Hfol!., or tnrou!'o tht 0pt"rct(l:'!' 
;1~~·tO·\, (Ill'de: .1 1:l1 for n":ld·operaled controls. 

'.5 CornblnMtloD ,thlele: A seJf·?ropd ee ..ehide cou?iec 10 tralle::: 
:quI menl "'here ZI least one unit IS equlp~d ""lth brakes. 

3.6 ErneryenC'~ b~kt '~'UlD: A br~ke syslem used f r slOppin! a 
\ ~hlde In In: evenl ot" a m.. lfuncllon In Ihe operation and conlrol of Ihe 
ler"\'lCe b:~h system 

•. ol.b... ~,: The enllre ""IOln r-el\lo'ecn Ihe boundar:-' hne~ of e"ery 
...·a~· publicly malTllZlneO "'ner, an~' p.:lri the:eo:'ls oper. lO the use of th~ 

pubhc for purposes of ..ehlcular Ira": . (Unlfurm Vehlele CoOe publish· 
e~ ~ -"JlIonal Commmet 00 L'nii rm Traffic La"'s anc Ordmances.l 

J.b :'-lulmu[Il .ehlde "el~bt: The ·"el.h: flhe r~Sl ,'ehlCle cor.fo~· 

~rli \Io'l:h ~nt :;,a:1lJiarrut~(~ ret't'I7:t71~:1da:ion~, \I.'herl 1. i~ fulJ~ lac~n, 
~. ~r, It II lull~' h".Ias:ed cl: "'hen It IS equIpped" It Cit. er ?erm.nen:­
1\ mUI.HHt'C, !IC::T.l·p~~2nentJ~' rnOU:11eC:, or qUIC' 'I, oe:acnablt ol.:,l· 
thary tqulpmtnL 

J.9 Pari.;ln~ bl'ke f~,r::lD: A means for holdtn!= • "ehlcle conllnuous· 
'. :0 " p.. rl:ed poshion.
 

;.IU S.U.propelJf'd kiriculUlnJ Implement: A "rhlcle desi;-nec 10
 
?elior::-, .. n d£rlCullural u~ratipr • :hoUllhe use of a separate propel!·
 
:ri~ -O::-;Ide
 

: .11 S.,...ie-t bnl:. '.·'UO:I The ?n ... l~.• ;~sler:, usee lor rttarclnt: 
Jno stOpplnr. • \rnlrle
 

~.I: Sineit uolt tebfcit: A !>('If·pro~lIed vehIcle nOI coupled 10 rral .
 
er. equIpment.
 

3.13 SlopplOIl d1JLancc: The dlUinct tTa"eled tlelWeen the polnl ill 
... nla, the brah control is ac:uated. and the point .t "'hich the vehicle 
: mes 10 .. SlOp. 

J.JJ SLOpplnir IImt: Thr time elapsed tlelWeen the I,manl at which 
:h~ br .. 'r con:rol IS aC'luated, and lhe instant at ",'hlcr. the "ehicle 

'l:1ts to • SI P 

3.15 Te.1 ..hlele: Tht terr:. usee In Ihn S:zncare for al'rlcultural 
equipment on ...·h,d·, brake prr:ormance teSl! are C'onducte2. 

3.16 Tn-litO ~ulpmenl: Stn?le Clr mu tI? t 1r.l;:,Iel:1t ,I! or equ1t'· 
r.'lrnl Irai tn~ o~ SemHl':OUnteC cr, • ;:rope lr.f. "cnt i~. 

SECTIOr- ~-CLASSI~1C ATIO'\'S 

';.1 For Ihe purpost of thiS' Slancare a!-"T1cuhural equlpmenl IS 

c1assli,te as folip",'s' 
CLASS A-AFICU :u:.. tr.ClO: In J~·leult\Jrai seJ•. propelkc 

malen.1 tr.nsponer 

Eumpi<! 
"'fTlCU!1UTiil ~raC'lo:
 
~tl ·rroo!:!.:,c ~;t r ~;.rtlr,
 

~tl • ?rord;t'~ {C1n.11: "" .~'on
 

CU.. SS 5- Se1f·pro?e lee equlpmen: (\: c mr,n.:l0n! 0: :ralltc 
t t.n::H,,:,t:":1 C CP'tC !( , C:t .; \t:i1CI~ ?rtr."l:rll:- u~t"j 

for :~,elc "'·o:k . 

Eli:;';>!"
 
Sr :. P l\pdl.d tom~rn..
 
5tH· pro~ \\00 :ltheo
r a 

Seh·p,n;>t to CU!tIl.l0"
 
Stir, prot>tlltc b. en
 
~(I!.propt lee H'ra~r naf\t\IC'r\
 
Tucwo tOupkc 10 rnlltd tOUI~mrnl
 

CLASS (-(omblr,w .. of trcllee :orrleul:ur"i eculp:nenl .:our!lec 
l a C,:!.~~ ,:.., \tn1C :' ;>t1ii'1~:-dy ~ec lOr hJU :J~·e 

Ehm:-Ir: 
-nn rl \O:~ 

F~:j,'" ""Oil.' 0 : 
Fr~lI~t~':1 t:-l:- Jtt':') 

:' 'T}t ian, .....'('1:1-

AI~ OHIO:: ItT' f trntrll! ;;n,: .:.omr'ln.II"!H at ~,r"lJI11::'f 
cqulpmenl 

SECTIOt' S-FACILlTlES AND INSTRUMEI'TATIOI' 

5.1 The follo""ing fadlities and rnSl~menlaliOO are required: 

S.1.1 Ambleot umpe~rurt. A m~ans to r.'le.nure ambler,1 
1e~?o::aturt ~·l~hln =: F ,= : c ,
 
5.1.~ Bno.k.lllE .J!'U[Il Input foTtt. An rnslrumenl 10 measure Ihe
 
ipplled rorer to the br~~e control. "'llhm an accuracy of =J per·
 
cent
 

5.1.3 SloP!lln~ dJ.lUl~. A m~.::~ o· m~.<sur:nj: Ihe II ??I::~
 

ClSlanCe "'lInm a~, Hcur.c~· 01 :: I percent.
 

5.I.J Teu C'ou~. -h. tes: coune sn;,11 tlr S\:algnt zne consa: 0
 

2 dtz \\loer.t, ~\t'i ... J"'\ C'(lnrT(,!~ or othr:r Srt':Cl~ltC: ~u;"'f"rt O••00:'
 
qua It Jenflt, 10 concue': Ine leSI The ap?ro~ch shall :-e 01 sunICler.:
 
lenglh. smC>Jlhness. and unlfC'rmllY 01 pace 10 assurr \1aoillzre
 
tr2"e! ~p~d of the ..ehlrle. The brA~:tnj: surface shall nOl ha.e more
 
Ih~n percenl slope In Ihe dlr~cllOn 01 lTa"e ana no mOTe thar, j
 

percent slop. al nghl angies 1C> the dlrecllon 01 IT2"e .
 

~,l.5 Te.t 'f~' .:... :nt2n~ of m:J ':"j ~ th~ tr~t sp~~c ''IA'':~:llrl an 
::cCl.:r:H'~ 0: =: pe:-"e:il f ac:ua, s:'~rC 

5.1.1, Teat .. tl~bt. A me.nl 10: "·el.nl!1~ ""neo: iu.. ds "'Hmn 0;, 

;,ccu:ac~ of =2.:- ?erc-:nt. 
5.l.i Tlmt LO HOp. ;.. r.'leans of measuri::g Ihe Slopprng timr 
wllhlTl an accurac~' of :: I percent. 

5.1.8 Tire pruaurt. A meins of measunng tire rnflatlon pressure 
",·ltnl .. n accurac~ of =~ percent. 

5.1.9 Towlnll (Oltt. An Instrument It' mCisurr ,o"'\n~ torce ten· 
sion and compression I ,,·lth,n an .t'cura~· 01 :: J pen·enl. JOO ..'Ilh 
• to"'lnf farce indica lor "\ Ie to Inr le~t 'enlcle peral r 
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!-. J.l 0 10"'11l£ yehicle A 1('>Il'mg vchlt'ie \I'llh Sun"It'lenl powcr and 
wClfhl 10 pull Ihe lest ,·chkle. Th.e de';:-t ronnet'lint lhe IOIl'int 
"ehlcle 10 lhe lest vehlt'k sh~ll be subslar.tlall~ ho:Uontal. 
~.1.1j WiDe yell>CIt). ~. me~m of measuling ,,'ind veloci~' \I'ilhm 
l:n ~~curl:C:' ci :: 2 miles pel hour (:'.2 r.m hrl 

!.: Tn~ folio~,:-:t fAdhlH:~ ~nc insrrume:nation ~rt c;:nion~l: 

5.:'.1 SnJ:t UID?4'n:t1I~. ~. lem~ran:re measuring S~·~ICrr. sh~1. 

hi\'c :: ~ pe~:-:r.~ fun s.::,:,t £t"curu~y.
 

5.:.2 Dtetlerulor.. An instrument 10 measure mc.xim:llr.
 
dcceieralio, "'Ilhirl ar. ~CC\HIiC: of =3 percent.
 

5.3 BnJa leit repor•. A typlc~ brah leSl rcpon form l~ shcw..n in 
FI~ I 

SE.CTIOt' t>-TE.S- PROCEDURE FOR AGRICULTL'R;.L 
EOi;I?MEt\T CLASSIFICATJONS A. E A!'D ( 

b. i Gene"., 

t..1.1 E),cn:unt tnt \rs vehltlt ,,·1j!.\urt C"omphinr( ~'I~:-, ~nt 1t"S: 

\'trUe to rr,anUiz.:lut~:·~ sptciflCc.i10n~ on bra~t 'sysle:n componera~. 
lu:'nc.llon Iypt. rtscr\,(\11 le\'eh. ane tite!.. SCI .. II lire prcssures IC' 
In: ...cxllnum (\: tesl "ehlde m;,n"fHlulet'! soecifl:ations fOI 
II'clrhl 10 O~ lrslec (onduc: ali ICSt! 11'110 :oe b;al:r ~'·st~rr. fuJi­
operztionc} pe; manufa:-ture··~ £?e-cifl=atior.~ Gnc lnn~cHon~. 5~1 
Ali pO\L'eT aSS1SI aoJustmena (prt:ssut(. elc) Ie, l:\inimull. of 
manuic:clure~'! spedflcQtJon fa.ngt. 

6. J.J Burniso 0: "brecr. !r," the l~!t '·f.hlcie bra ;;tS l<S spe:iilec i>~' 

m..nu:aC'lure: or a~ required 10 cSI;,bli~.h conSlStenl or ..l:m~ pclj·or· 
man~. 

6.i.3 Re;Ot('. leSI vehlclr II·clchl. mon·idt: .. II'heel io.. e: CIS~;Ol" 

'ton. ,nc Venlc,' \Cln~'Jt JOee ~'h=rt' ~pph':Gblt,
 

t>.1.4 Record amolent lem?rrr.1I.1re. "'Id "donn ane: II'me: Ciree·
 
!lOll \L'I:r rt:~pec: h thr Irs: ~(\crst·. Thr leSI sh~l 'r,ol br concuclec
 
Il'hen Ihe "'I~'C "e1oCl1~ elcrech _ milc! ?er houl Ci:.: kll. h: I CI
 

"'her, :Oe I>mtllCnllemperalure II hdo'O 4(1 F I' CI or .[>(\'·e &0 F (.3_
 
C) uniess 11 call be shown Ih21 the leSI results ....ill not be sT;niflcanl'
 
1~\ l:1{;uenceci
 

0.1.: Tne' lcrll. "co C" bral:e! shall ..Iran tr.ll Ih: lCt:1?e:alure 
OC>e! nOI C;l:Co;te :':' F flOe ( .• 1 the rdu;j tr.lor·"i 1 of ihr oper. 
::i,?! of tc::r~ ::nu~f' crlJrI 0: ci t: t' p~npht~. 0:' ,:ccr, 'ora~~e Ots:. 
Pit"'10C! 10 e~ch 51 :. rr.c.:::ta::"1 druTrI or dl~r temfle'r,tu:~ of :j2 F 
00. CJ lieS!. . . 

6.1.5.1 If lh~ drcm 01 tht· diS, 1empr.~~lU:t· canno: br con· 
'·ler.tl~ measured. lht vehldt: ml>nu:a~1Urcl snoulc' spe:i:'~ <.r. 
ihe~nott o:unt of mc~sure:neni 2nd s:>ecif', c co:",:"e:HO:-, :i\C'lO: 

for lh.: poml. . . 

6.1.5.~ Where it is impraclicallo measure Ihe Icmperature of 
lrat brakes. thc" c~r. be considered "t'01G" bral:es II·he. lhe\' 
t.a'·t nClt beer ·sub.leclee: I selere crloY-lr,;: leS:, CU:1nf In; 
precee:lrlf nocl. ~ne al Jc~Si ~ minule! mus' cl~pse bCI\o'een 
each stop. 

(,.1.6 A:lxiHzT"I re12roel. "ari ..ble rallL' dn\'e. 01 olhcl auxiliar. 
br .. I:;n!! or"'lcel' sh .. 1i no bc usee in Ihe br.l:t lCS ! unleH lhe~ ar~ 
simuhzllec.us); Hlu_ted b~ Ihe br;,la' connol. 0i nlts! such rClal' 
dzttoJ' 1~ hutO:"ilSlIC .... 1~:. :lO:-r.'Hi' brc.:Jns: pT(l~dure, D~~cripllor, 

&:n~ UH 0 ~uch Ot\'lC'e~ shol DC' not:c Ii. the l~S' r=-?c~ 

6.1.- R~C'orc, O~~C':-t~t1o:. of 2rn t:nu~ui" 0: e:ti.l1C hri;,.r O:riOf' 
mancl. nOIH chHaclerislic. 01 pam failure obseT"l'ec eun'n~ Iht 
,eSlS 

(,.1.~ AII,eSI SlOpS conducted must be accomphshed cnde~ con· 
lTol "'ilhout pul 01 s"·ervt· '~'hlch would HIke the test vehic.r OUI of a 
ICstlane': h '(1.2 m'l "'idel than Ihe maximum ...idlh of Ihe leSI veh" 
cle 

c..J Eflrclhenen lell prc~dl:l"f 

b.~.l Thc leSt vehicle bl.kes sila! ht "colc" ?:101 \C> eaeh SI ;:0. 

6.2.J T,,'o etiectivcneH lem shall bt carrico OUI (1 i II·ilt. Ihe tesl 
vehlcie b.lIasteo \0 Ihe maxImum vehicle "'eighl loS specifleo ir. 
pararrl>ph 3.~. and (2) "'nh Ihe lcst vehicle unb.Hasted. 

b.:.3 EfieMI"eneH leSIS shall be conductcd on lhe spedfled ICS 
course from an tnitiallesl vehicle vtlodl~ of 1~ milc pe': hour (2.:.] 
km.'hrl 01 muimum leSl \'ehiclt speeG recommcnded by Ihe 
manufa~lure!. "'hichc"cl i! les!. 10 cle2lly 6efmt minimum SlOp' 
pinr dlSl~llce ane' br.··t anpl:l force. The fOOl ronnc'; inpu: forC't 
st.al! nol exC't'eC 2(;" It' (F9(' toil. The hand conaollec in?cI force 
shall nol cueed fIE Ib 1391 1\ . 

18.: 

1.14 

6.:.4 !>IOpprnr tilnance. u specIfied In parar-apr, .3.1.~. land 
maximum deceierallor, r.lt-optionl>l, shal to! measurec Tr(\m ~ 

s:abli:ed tra"el spc-eo II'lth Ihe enrlnt nCll CC1:ltnbulinr 10 lht hr .. l; 
inr e~or.. exce?l Ii! nOlee III p2larr<.pr, 6.l .. 

b.:. FLdr LIlO "'CO'e!) lell p~urr 

6.:;.) ~~2="lnL fro~j l "c 1":' C'o chtt. r"1 \':"ar. tnt ltP \'chld: 
baJiaslce: .i Ih"r m~~Tm\lr.l ve~nclr II'Clrnl. Ihe ~eT"l'lce brHes sha . 
bt hellec br1C'\:,·:r.; 1: i: ~;:,:'eo 0: :,~ mil~!. p: hC\ur f2('lo\rTl' hi; Of 
G: oC- per:enl oi rni:);i:TUJ:';, \'t'hlci~ soet'C ~~rHC'he'\le: H )en, \l.'hh 
enrmr dUI: olsenpFec or transmiss;o. it. neUla alld "'nh Ir pu: 
tc· Iht I.e",cr brake s"slem sUfflCICIII ICI m.ml<ln _ coosan: 
crall·o.1 pull eqci:llo 16 percer.1 rr.ifrlmurr. \'ehlcle Icn II'elfhl (\"et 
.. ols:antt of u.62 milt' \: kml. Reroro requIre' br:.kt conlrol {orrt 
rnpull al Ihe bermnmr ar,c end of lnl! he2un!' C:'~lt 

6"~.2 lmmdialc ~ cls;onne:l lht l(\"'inr "chlC,e anti ~epea, Ihr 
effeC1I\'C'nt~!. ItSl ,,1 tnt rr.,xtT':'HJm \,thlc:lr \l·ti;rj~ CS1!'lf \hr :'rc;.! nt· 
put forrt 1!l:1Tii s?eCli,re: Ir. pall>;la? . t.:.~ 1(. oemC'ns:r;'le Ihr 
mlT;IrnU:'rl C'ontroiitc ~~O;:~Ulf c:!-:,nrt Tn!! I:S Shi i 0:- C'C'l!7i~)t1t'·: 

"1Ihin:: mmUltS 0: the t'o:r:pieilor. Oi lhf hUlmr t'-"cic s?ew"lco Ir. 
pm~;:aph b.::.l 

(,.~.~ ... ~Ie: coohnf Int b:.;.e~ I a "cCllc" cemdl1loli. repr;'11oe eo' 
ft:rtl\'ene1~ tes «:1 tnt miHlr.1L:r7 \'chlclt- \lo:r1f' \ 1 Of\rTr."'unr 

TtC'\:wer:,' charii:a~nstlc~ 

/. ..: WetuO bnJ;r efiK'th'enul. IU1C reec\\'ery leI! prtOCt'GUrT 

6.~.1 Perio:". :he entCll'o'eneS) les ., :lle maximum "ehl~ir 

II'el;hl after f,oOOlnf tOt le~ ve ,ch's or;,h! \I'l1h II'alC: fo: • 
m:ntt:1um of : mInU1C~ To!! leSI I nOl .jlpilc.blc· 10 full; se .. le:'
 
brah sy!ler.l!
 

~.4.~ RtC(J'u:- lell
 
(,.~.~.1 A[ltl l1oo:iinr the br.. ;;e f~C'l:lr! (CIT. mlmt:1um of: 
t:1:nUlel. concuC'l Int recC'\'t!"· test b\ I(\II'mr the vchl~ e .: !o{ 
prr:ent 0: maxlmu ... '·ehlc., 'speed ~: 1:." ;;',iiel ;>er houl f2 
r.m 'nri whl:hevet II leH "lie: "'nh Iht en~int nOI t'on:rlbulln~ h 

Int bral:inf efTo:-.. Er... r applicatiOn! al '·minulr Irole!".·.. ;: 
sh~1I be run. measurmr .Ihe input fleaal force III'lthtn IImll, 
s~,jflee: tr. pH.frapr. t .2.:1, rrqulrt:: 10 produt't < dr." h'l 
;oree of l:- pe:-C'~nl o~ jTfc:~'li:'1Um ozli,sttc \I"esfht of tes \rnlrJ: 

(,.,.~.~ Afte: cirnnr lht br .. I.t:!. conouc: Ihe cffeC\l\'enes~ IrSI 
Z1 tht r.H:l:l:-nurr: \'e::-lIc1, "'eirh~ 1 d~\t'~m!ne b:-ckc rr:cn::r:. 
chGroC"te:ls~lr!. 

6.~ Eme~eDc~ bl'1ila I~ H~rn Leo' prt~dure. Use HIt efi~:IJ\ rncl, 
ttSi .~ tht m2l1mur;, b~n,sl.rC \~hldt \l.·tlf'Zi~ tC' %7ICisur: per:OTr.i2 :: 

of cmclj?cnc: br .. kmf systems 

b.6 p..r1.:in~ bn.l.:r '.",um uu procedlln 
b.b.1 Parking brah holdlllF lests shali be conducted 011 lo le'e: 
lest ~oune "'iln the tr;,nsllllssion of lhe maximum baliastee: tes 
"e 1:le Ir. neutr ..1. Pul11hr IClI "ehicle from reS1 until I> l(\\L'lnf forcc 
equ;,l 10 at leas I 20 pcrcent oj ICSI vehicle mloXlmum "'elf: I II 

developed. If p;,rl:inE brlo\;e inpul fort'( h .. pphecl II'l1h hind co • 
1101. miTlmUr.1 inoul sh,,11 be Iimiled It' 120 Ib (S34 Nl. If fOOl con· 
nolie::. Ihe mc.xi";um input force shall he hr.mcd 10 ,C!o:llb (~9C'~) 
6./..2 Rcpe~1 palCfrzph to.o.) In re"erH dHewor.. 
b.6.~ Pal~tnr br.. b lCS\! m.; hI' 0i'lIona,l~ coneu:le:: or, ~ 2l' 
p~rren: slopt 

6.6.~ If le~ "fhlCh I! equi?peG "ilr. " po "h'e ltZllSmlHlon 10:; 
lnf on'iet lpari. posllion r;,lhel Ihan • par':lnr bra"t .po,.,. 
d:a\L'bar pul equal 10 21 Icas: ,0 prrt'en' of Ihe ICSl "ehlClt mil 
imum wcifht it: e.ch OlreCllon. Tcst m2~ be option.. l1~ conducte' 
on • 20 percent slope. 

SECTJO~ --En PROCEDL RE FOR TF•.L.JLED0 

;"GRlCL'L TL·R.;L EOt.:I?I·~::Sj' wJTi-: ERI,l\E~ 

i.1 Grne",l 

i .1.1 (onnrct Ihr ItSI "ehlcir 10 < to" lnf "enl: t In i mar,nn 
representin~ nor",.l usa~e and manuf;'Clure:'~ rerommenCilll1r, 
{or Ihe leSI ,·ehiele. The tesl "ehicle brakc H1Uallnr syslem must I1r 
sep.rale frorr. Ihe 101l·tnr "chlcle brake lortuatlng systcm. unle\! Ihe 
lt~i \thicit h 10 br hmllrc r.~ m.nuf.rlUTtf'1 TrC'C'!,:"j~rnCctt(\r:·t("~ 

speCifIed \(\"'Inr "ch de 0: aCluallnr S.'·SlCII•. ;. 101l·tllf forrr Ir,· 
dlcalO1 shaH br lnsenrd hcl\io eer. Iht le~1 vehIcle and 101l'jnr nhl,h 
i sucr." m.r,ne: Ihal onl~ 1("~'lnf forrrs al( indlcalec. ~nc no ,·er· 
IIC.. "'elfhl rramierenN' " sho"·r.
 
i.l.~ Perf01", all llepS In pora~·I.ph b.i.
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i.1 EUe-<:lheneu ~,I pl"OC'tdu", 

7.1.1 The leSI nhlcle braKes shall be "cold" prior 10 each SlOp. 
7.2.1 The effe~lveneH lest shall be carned out 1Io'llh the lest I'chi· 
cle ballasled 10 the maximum I'ehicle lIo'eight specifIed by Ihe 
i.'ianuiacture:,. 
7.1.:: :::'fectll'eneH lelll shall be conducted from an inin:!l veloc tv 
0: l~ r;:f::~ p:,~ hou:, L.~.J km hn or at c t":'12xirnum tr~Hing ~per:d 
reC"omme~dtd by tht ~anufacture:. \4'hlC'htv er is )t!.~ . 

• .1.~ =rhe leSI vd:icie hral:t in?:.!t fer:-c sh.t··be oper2\ec: al 
~ul1zh:it lncrcasin~ inr:remer,B ir. individual teSH until trot: 
minirr,\;m, connolied trailed yehicle stoppin~ distance (sec 
para~r:!ph 0.1.51 as determlneo in para~raph i .2.5 has been 
ach,cI'eC. or unlil maximum leSI vehicle brake conlrol force IS 
reaehee:. Tne mZXllnum foot contro inpul force shall not eHeed 
2(}~ lb (5110 /';". -he ma~i:num hand·co:molled input force shall not 
exceed ~S Ib 391 t'i. The to"'!ng vehicle b..akes shall be appliee 
""Ith sunlclmt force te· cause the lC'''''inF force to be as conslant and 
•15 near ler as possible ltenslon or ,om pression), be!,,-'cen lest vehi· 
cle and 10""1n~ I'ehlcle. 
~OTE jo~'inf farer ~'i1 ()( ;- posiuvr C'ompr~UI\'t fore: for O\'rrrurl Iy~t 

bra.u 
7.1.5 SIOPPIn~ distanc-:. as speciiled in paragraph 3.1.3. shall be 
measurec from <. stabilized I'ehicle ~peed ",·jth lhe 101lo'1n£ vehicle 
en~tnt disengaged from the drive train. 

i.3 Facir UlO reco>ery ~,t pl"OC'tdu.re. F..de ami reco\'eJ;' lem shall 
c-t conduc1ee as specified in para~aph 6.3 
7.4 WeIll:<! brUt eCie-<:theDt:Io1lUld reco'ery ~l pmceO~. Welled 
bral:e ene,:iI'eness and recoveJ;' lesu shall be conductee: as specified In 
paragraph 6.'; 
~.~ Emel1;cnc~ uncoopUnc brUt Il.Crua.tion ~'I prt>C'edun. Conduct 
tnt j.'j~Xl:nU:T. baUz.stet ,:ffeC"u"enes~ te~t \l,+1th tht trailed test \'ehide 
br.ke~ au or.1.!l~.lly actuate::.b:· becoming urI,ouplee frOr.llhe 10""ing 
'ChlCit In a manner represen\ln~ Untr:ler,l;ona or acdoental uncoupl· 
mg ~I lne tollo'ing yehide dro,,·bar. 

i .6 PLrl:lnc bn.ke lesl procedu.re. Parking brake lesu shall bc con·
1

ducled as specified in paragraph 6.6. 

SECTIOr-; 8-MII'IIMl'M PERFORMANCE CRITERIA 

8.1 $enloe bral.e 'toPpini dl'Lant:e 
8.1.1 Minimum sen'ice brake stopping distances are sho"'·r. in 
Table I. Slopping dinanc::s shall be. measured from an initial speed 
of 15 miles per hour i2';.1 Km/hr) or from Ihe r.la~Ir.lUm s~d 

recommended b~' thc ma nufaclure:. whichever !! less. 

DlSTA~CE 

EC:Ulpmtnt 

Clus 
F.-tttC~:\ffneS1 An2 ~-i 
R~o\'er) j'e~:.s I 

. ­ - ,- ­r aCt 
Tts: 

fetl ~ltten fec: ~,1ett'n 

A 2~ i.6 31 9.4 
'B ~O 1 ~.:! 63 1!?:! 
'C !-(l 1 fl.:! 63 19.:! 

• Th. \<'.Ich: 01 :ht nollt·c 'QUlpm.nt ",.. :hoUl braku should nOI
 
exceed the "'·.ltill 01 Ih. lClleu!:ur<.i ~Qu:prn.r:l us.c ~l In •
 
\O\l,1"C \'t'hlcJc
 

5.1.2 Tesl vehiclel ""lIh pnmaJ;' speeo retardation systems olher 
thar. conl'entiona! sen'lce brakes shall roeet the same stoppin~ 

distance spedilcallons ~iI'en in poraFraph 6.1.1. 
S.1 Par!.:ln!: '~'I~1Il ",qu!remenlJ 

6.2.1 The parkin!; s)'slem shali holo the test I'ehicle slationary in 
both Corv.·ard and reverse direction or. a 20 percent slope or 
equil'alent loadin~. under all conditions. up 10 the manufacturer's 
m..xtmur.l I'eb,it weigh: ratin~. 

8.1.2 The parking system. ""hen ap;>lled. shal remain in the ap· 
piled pOlllior. in compliance ""\til paragraph e.•. l despl1e an~' con· 
Ira,tlOr. of the braKe pans, exhaustIon of the sourc: of energy, or 
lea .• ~e 0: a:l~ I:ind.. 
6.3 Emel1leoc,' bMLklDI: '~·IlI'tD r-t<1WnmeDIJ. lr.i ed equipmenl 
brakes a;>;> led c-y £C"Cldental or unintenlional uncoupllni' (see 
pa:a~raph i .S·. shall be independent of the IOIlo'in\; I'ehicle and 
capable of holdmg the lest traileo "entele. weighled 10 manufac· 
turer's maximum vehicle "'eigh: rating. on or agalnllthe equivalenl 
pull of a 20 percent slope (fol"'ard or rel'erse) for a period of atleasl 
IS minute! afler emergenc~' rocluallon. Trailed equipment brakes 
shall be released on y b:' • spec-Ifle artlon of the op~ra lOr. 

,. .. ~ .. I it .. • .. l ..... •.. 1 

·c 
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';SAE Standard: ASAE 5360 FT ,oendi>: 

ffEST PROCEDURE FOR DETEIL1\1IKING THE LOJ....D CA.RRY~ -G ABILITY 
OF FP..R!" 1 ,t;'AGON RUN1\'WG GEAR 

nr"~l0tx" t': th:- ;..SAE rLrm "t~J,:(Jn SuhCOmmHlt1 l;>':lf","te t'\. P~t: ..n: ~~~:hiflt:-:
 
SI.nouc. Corn:n n., .•"'pled L.\ Llenlll;Vt Sand.,e! FtbT\J.~·!~":
 
rtCII.~Sli..c L.\ • Sand.,,;, De~mbt' 19:~ rtCOn!lrm,C ~~mi"" IQ9.
 

::.t~JJ 

I 

Rwn;:~ J~.O):'lb (~3 l:f. cne unde~ sh,1 bc rur.• 1 qto '; 

1~ C~: ;:I!I ~r,~H bt rcrl it lOe =J lr. 

DI'111O 
rtronilrmtC ~rni>c: 19:';. 

SEC710~ )-PUR?OSE AI'D SCOPE 

l.J Tht SliinOHC prD\"Ici=~ • unilor::, melhn: jar oelermlnlnf capano 
~. riillns." 0: fern' ":"For. runninl' Fe.:. Tnt S:ancare i'r(wioe~ 
~i .1T!'.urr. ~C'tt. a.cur pe:iO:iTl4j)C't' c:-herli; 

L. Tht ~\;;no2:c rtjcl~! leI f2~ \o\.4sJ:'O:1 n'::lninf rea: hc\1n; : OJ 
mort Q~lel. Sleenni' mean! Ih" : t-t aUW'S1rtl 01 flfth ""hed t:'-pt· 

SECT101\ 2-GEl'oiER..L.i.. DESCRIPTIO!' OF'TEST 

:U A ",aron rJnnlnr rel:' i! io..eiee: ,,:i I 1'.• loac "'hlcn h 1)0 perC'Cnl 
of thr iooc rHin; t~ be testt' al O:llhnee in StCllon :i. II iI then run 
cw~ c slnF t ra:n~ C'Ctnstruc\e~ 2~ outhr.c6 Hi Seetlor. i. in 1. manne 
de~trih~6 ir. SeclIon b. a: ~ temper.turt no: 10""e~ thar. 3~ der F CO Oer 
C.. The "·aro~. rur.ntnf: fe,,~ b consioerec 10 paIS th!- tesl fo, the ratinE: 
indlcateo if It mtc'.J. the C:1It::i. defmee ir. Stctlon 9. 

SEC-)O~ :i- R.:.T!?'G~ ASD LOADING MElHODS 

3.1 Th~ r&.:inr~ ". br CO:1flrmeC [\~ l:s~mi: ~ha ; be oel:rrntnec ?rio· 
I Ics:tnf t' e~:;.blls. the test lo.e. Puhllshed r.tmp sh.. be to tnt 
neuest l(}~v ii' 0: :'(K· I.j: 

~.: The rallnr I he cC'nfl!'Tnec by leSlln, sh.]; mciucit Ihe "'ei~h: 0: 

the """FOll runnmii ~cz~. tires. "ne whe: the.' Ci!:-r:' For eumple. l. 

"'l<rOTJ nlllniliS rear rl<teC for IO.()o); 10 (~53t> ~:~ "'ill ""eiff; 10.(0) 10 
I~: :1(, 'o.fl on tnt fround ,,'hen loaoed. 

" ..~ Wap.o. runnlnf rear tl' 01 lestcC she' be eQui?pec "'i:~. " 
f:L::1!"\l. (j), i i ho.c}n~' tnt io",c 10 be a~?htc ~nc stlc.H bt corjftruC'tt'~: 

::'.::.1 'T "t·s:llor. lh! ('tnter of f:r2"t~ of tht 2??1IeC lo"d 1 

mlr.!!:lU~. o::l i Ir. IblO r:1m) .. ot'''f the top 0: lht boine,. (SCt rl; 
1. 

j.::'.~ T nOl rcinforet the re.. ch polt EnC to fo.iol' ""iron rur.ntnf 
Fea: manuiuTuren' rttor:1mencotions fo~ securement t fron Ene 
real ooinen. Tlit fram~""ori; may bt flexible enourh to SIO;'- on tht 
boislt! throurhoul thc tes<. 

j.~ Tht· applied )"ad sh ..ll brinf the wei~hl upon lhc rrounc up \(I 

IlC ;r.r('tJ'l1 of tht lIltec lo"d belnr teSltC 
3.~ Loae cimioul1on ~h~H be equi l~' clStribulee or. 1.1Il1T:~ =~ per· 
cent.
 
::'.6 Bo,,' 0/ Ihc reect•. tOt·in hnd camber (If all ""htt!! "'hcn loaded u
 
m p"r.rr.pr. ~.i shEI! [H mea~urtC anti recoroed.
 

SECTIO~; '-""AGO!' Rl N '!NG GEAR ",I\D EQL'IPMENT 

(.J WtrOr, runnlnf t'e .. : ~h"i1 'or eQulpptC~! ill! Il'lte"OtC 10 hc sol: 
V;:itIO:14=.J ~q 1p:n:-i'"J thc.t GHt"C'H the lOd~ cc.~,nf crjH1~ o~ th~ -.:. cpor 
running ~ea, sn.. be incluoec if tht ..·.. Fon runnmi' gtOT II to b: ulee 
...·ith thn optiOnh equlpm~r.t. 

4.: Whtlel blUt 

(.2.1 
2 In ,?.;:;~ =:ol mm) 
~.:.~ z;.cl1:lp: (Wt":
 
(:i~': =:-. r:11":.)
 

~.~ V.'bt<1 l..n&t'': -'Idth. Tilt' m~xirnum s,r:t1n~ recomm('noec ~y the 
"'''Fon runnint Feal minufaclurer !hll ht· UltC.
 
';.4 Tires Uld LilT P",lolUrt.. TlTt! sh .. 11 br seltctte ir. acco~cinC'!' ' ''It'
 

tht rerommenOee lo.. t limits anc rr.il:lrnUm inflatior, preSIUre!
 
pUbllsh:c b~ Iht Tllc anc RIm As~oci.llon io, l m..ximum spetd o~ :
 
mpr. fo~ Im;>lemenlllrtl ane io" lertlor. hel~ht Implemen: mel ulec In
 

fIeld scr\'JC'e. TIre! 1;-.,11 br infl<lee to 1 ('ole mfl.tlon pressure aOt·
 
quail fOI ca:-r:',ng tht lOcal cittermmed in piirar;-aph '.:.
 

SEC"TIOl\ :.-TOW} 'C VEHICLE 

S.I Tht lo,,'inr "chicle !h,1 be cnpabie of pulhn~ and h"cl:lllf thc 
lo.oee :arm "";:ror, n:r:rmr rea: o\'e, ttle ttS! TEmp al outlined ir. St;· 
tlo. ~ - . 

.s.~ D:o.'02:' htJ~h\ shAll be 1:' 1C j: in. (38: to ';3~ mrr.j abo\'t tht 
Frounc 

SECTION 6-SPEED 

t>.l Tht "'·bror. runnln~ rea~ Ihould bc puiitC I(nti biC"t': o,'c' 11,1 
I~~: rZr:1, Z: 1 1)01' I;>::e.' Zp?rolirn.lel.,· 0.:- mph (Q.~ krr 1':1 r.t •. H 

re-6un the- cffec~ o! i~pdet. F,stC'f speeds mc~ be us~:. hut lm;tO~~ 

h1t't lo.e! upor, the ·..·.;0. ,-.:nn:nr £ea~. 

SECTIOt.' ·-R....MP .L.'\D SL:RROl'NDISG APRO~ 

i.J A single rl(m~' of dur...ble moleni) sh;,ll bt C'OnslrucltO 01. 

rclatl\'el.' level pound to lht dimensions sho"'n in Fir. 2. 
i.:2 dimenliom of Ihe ramp relali\'t 10 the surroundinE apron shhll bc 
m'1nHune:. 

SECTIOS b-TEST PROCED RE 

~.1 Tne to"';nl; yehicle sh.1! pull and back Ihe loa Oed \l'afon runnlnF 
rear (I"e. lJic rZrT:F in the follol"ing sequenet as sho""n ir. FIg. ::. 

E..I.J Pull entirc "'·.For, runnlnj1 rtSI up~:- d:p-er sillflt "nd OO"'r 
3(1 defrtt slope II '1..' = 1~ dcrrtt spproach ulric. 

;-----::.; Iri,e. ;.! -----

I u", ,:;.......
 

M.} .... Ol\.:~ 

23S 
1.16 
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8.1.2 Bac\; entire ""agon runnin~ gear up 30 degree slope and 
dO'~'n .:~ deFree siope at 90 = l~ degree approach angle. 

E..!.3 F'>JII e"me ""agon r'Jnning rear up 45 de~ee slope and dC''''n 
30 oerr~ slope at 45 = IS degree approach anfle ""ith right front 
.. oe-e CO:'1t:it'~in~ ram? f::-SL 
b.l.': S.cr. entire "'·"gor. runnlr.g gear up .30 der,ree slope and 
:in"'n .:5 oepte sl pt at 45 =IS derree appro2C~. anfle "'ith leit 
f':::r '';' ht':l c.orlt~::ting rar:1p ft:s\. 
E. i.5 h: entln ,"'~~on runnir.u:ear up 45 de~ree slope and dO""n 
J:' dc~'rt'': ~io?~ z.: ~,:.' = :, d~fr:t. ap?Tocch Gn~Jt ~·ith left front 
...·nt'':· ror,tacunp rar:1F :irst. 
b.1.b Eac\; enme ""aron running gear up 30 degree slope and 
do" n .;~ depee s Opt .1 <5 =IS degree approach angle ""ith ribht 
~e~r \lo'h~i cOn\ac:1n~ ramp fl:"St. 

e.1. i PuJ nyhl "'heel! up end of ramp. go full length anc do...n 
olher ene.
 

b.1.~ Pull lei ""heth up end of ra..,p. gC' full len~h and do"""
 
otne: ene..
 

,
b.: The test sequence oUllined In paray:apr. S.l shall be repeatee j 

times lor" 101.1 of ?.: pilsses. 

SECTlOK 9-CRITERIA FOR ACCEPT AKCE 

9.1 A fann ",·agor. runnill f gear is cOllSldered accepuble for the load 
ruing beins tesled if iI remains operational under the test load. Tne 
follo""inl; limils shall nOI be e~ceedtd after the test h compl ted. All 
measurements s~all be made ',l'hile tT.e "'aron running gear is s:i I c:.r· 
f);n~ the tts: loat: 

9.1.1 BCI" of the reach s:-.~ I be the t'ririnl.~ bo" = 1.0 in. 1= !S 
mrojl. 

9.1.2 To",'·ill s~,all not cha:lg< mor~ th:.n j dCj:rees irom oririna! 
IC>t"oin . 

9.1.3 Carnhe~ sh;di not cnange more than.J de~rees from onpnal 
camber. 

i I.:"'~ I:,.,~ 

.
 
: • J~ ·~Jlt 

:t.:. • .:.~ :;.'-. , .... 1.:.•• ; .:._:-
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ASAE Standard: ASAE 538-.1 Appendix I 

TEST PROCED(RE FOR l\1:EASURING DEPOSITS AND 
A.IP..BOR~"E SPRp.y FROl\l GROD1\D S,VATB SPRAJ::LRS 

Df'velopec b) Ill: ASAE A;.inJll\l11 Che"I,e.) Ap?hef.llo. (\mmln", t?p:CO,:( Il) lh. p,.... : .nc 
t>h~hlll.'" [l"1S10r. Slanoln!! ComminN. lool'\e~ b' ASAE J~nt I ~ -:. ~cor.fl:'TTlec fo; COil! "eLl 
De....mh'l 19iL DeC"Cmb<r IQ79. De,...m~r 19~. DmmM I"b,' r.-'=c .nc ~clISlif..c Ii.: t'luli 
SlInolfc hnuI!') 19EJ. 

SEC"TJO ~ 1- PURPOSe A!\D SCOPE 

1.1 Thi: S:aneaT:: esabh~hc~ < I~S: pro~ourt fo: ese In measu~ns: 

lone r::JOri~nt' In,S\o,:l~:: inc ou:·of·~\oo·c.~rf Ce':>C'SIU anc Itirbomt' spr2\ 
from SPT,\J~~ . . 
l.Z Th!! ~linc.are ~r.liln! Il. meww;. rround s?rc~'ers appi.\inr 
_r.nculruli chc.mlCdi!, III .. s"'atr, II OC",! no: pen.. in tt' or"harc h.ne 
fur.. tir c.. mer !.'·Slenu. ICJi:~er~. 01 Cllhe: sprr yer: "'here the spra~ h 
not Inlendee tt. be cepomec in • 1"'·.lh on th~ land su:iart or cro; 
c.nopy. I: o~s not per-em 10 Ile~ ... applie.loa. 

SECTIO . 7-ESSEt'TIAL ELEMEI'TS OF A TEST 

:U A Sl..no,rc reierenC't spra~ apphc.lior.. lil cincribec in 
parap,pr. ~.j .J. sh.l: be Incleoec ,,·ith each tesl. because 11 i: nm 
or~!r.b e IC' ~pt::if~ ;; I cet"ih 0; tht! si'r.~·er tesl prOC'eoure predsel~. 

Fc·r enrr.pie. 1\ l! r,o: onir;;' It 10 Ii;:"", .1; usen of th!! ;lToceourr 1(' 

one SlH C01:1;:>('slllor.. anc pjo~mer.: of colieclors. Tht st< n~alc 

rdertnrt o?pJlcallon pro"ion L basim 0' comp~rl~oll he ....·een "n.' N·t 
s;:,rc~ It'sa 

~.1.J Su.ncU.r1i I"tltrrnt'f applle.,,'or. lor rround 'p",~e~. Elj:hl 
nat fe .. no:zlel cleC.1 070 L:mm CO.: fpm 1 ll 2i:-I.P. ol(J psi 
fi ..gr preHuTf "'itl'. u, flO oer spra~ engle shell be used The no:zl~~ 

sh ..! he pOlfllcd \'enicalh oown...·..d "'ith th~ lens In. plam F':- cef 
10 the cilrt":'IMl o. tf£"el 1(' prr"el\\ ml~tnf ir. th~ nl'C'rla, rerIOr.. 
-nr no::i. ~""nn;: shal: be ~~ em t; tn.). Tnt nozzle raft ;:remm 
sh.!' r-r :v~ I.P. (43.~ psi,. Tht no::]e nriilC't: sh.. ll hc 
• pp x'mOld;;,( err. :!( In \ "bc"'c thr iane or cro; sur;"a~·t. The 
sperc:of:r~'·r.sholhf': l:rr, h(~.J miit/hl. The szmt slrz; hquic: 
sil. I br uste IT< tht ~!ancercj rtference ZpphcEllOn a! "·.I;S laee, In 

tht spu,.\'er i:S C).C':?1 \l'ta!':". sp:'cy c2:"Tit':"s are bClrlf cOrTlpared. Thc 
CBTt'lel for :Ot sl.ne,rc reference a?piiCZlIOn sh.l be ...·,ter. 

2.l.Z ThrOIll!h use of • du.l spr'llyer (consis:inf of rv.'o 
independel1l spr"yen camed on the same chassis). the standard 
reference lip hcallon ma. be made simuhan~ousl~' "'ith the test 
bemF ~cpoT1ec: 10 Insure equisill~ 0: meteorolo;ic,; condlll(1ns. If 
1he S:"OC.IC: rdeleTltt appilc.lion I~ nell misoe slmul\ineousl~ "'itr 
Ihe lest bting reponee. it shall e-e mioe ...·her. site and 
meleoro10!-'lcal condll,on~ are similar to those eXlSlin~ al the time of 
thc' test being reponed. Sit. condlllon! induce Ihol~ described ir. 
?r"F_ph 3.1. Melt"orolOj:lca: cond liOn! durin; th~ sandard 
reierentt tpp!lcotlC1r. sh.ll nOi clffe- from thOH exlS1 nr durin; the 
les: hetnr rtpC1n~c b~ mC1f! Ihar. Ine .mOUnl! fl'·er. i Tahir 1. 

TAEU: l-TOL[r.~"CE~ 0" MITEOROLOGICAl. rAC"TOp.~ 

FarlO' 

Horaon"l .·lnd sp~c 

til" Dull ,emrtratu"
R.i.IIH humidl:­

:: 10<;, cr. bur' "InO SpttC:
 
=3 '('I::~' 'F)
 
: .C;I of hur rtI111\l: hum dn~
 

=~:r;\ cf b.!.t lUlli1l!~ Ulltl
 

'li.Y.' ,rft~ IC 

ITpNUt 

SECTION j-TEST SITE AND
 
METEOROLOGICAL COl\DITJOI\S
 

3.1 The lest SlIe (let Flf. I) shell Include .. sample hnt .long "'hich 
rollrclors shall be plll~d to sample spra)' derosla. and II spray line 
~lonf ...·hlcr. the ~nlerlint of Iht spra~'er Is opeT2l~d. The sample line 
sh.1I t>c .prro~'m21C ~ prallellCl the "'lnd dlrecllor, ''''hhin =;;0 deJ:l. 
anC Iht S?l'~ hne ~hcl be perpenolculcr 10 Ihe 12mplc lint A S~.rlCr. 

anci L clescnptior. of Ihe test ~11~ sh.lI be included ,,'itr. Ihe Irs' repor 

tne Ihe shIeh shc·uld Incluoe n.tur ..: bcrrie~s le.p roao~. tre"e~. tit I 
Tht' ciclrnptluri n..11 incluoc thc I: nc: ind hCl~hl of crOtl C'cwer or. lh, 
test su:-i .. ~ thr ::meCllon 0: CTO? ro...·s. 'if an::. relcll\'e '10 the scmpl, 
lint. tht a;;pTo).lm.I,' des:rtt of iane: SlC1,lle bOlh par.. lIel 1< Anc 
iltT?cnolcula: 1f In! sim. i: hill. inc: Ihc s:n and Iv,zlIor. of 21'\\' ""in' 
C1:-SlrUrllOTlS "'jtrnn (I !- km ((1.:- ml up...·InC of thc leSI are~ The spr.' 
hne shal' he t: k.s; U.tl time! &l lonr ,\ the sample line. Thc 
oe~cTlPtlon 0' Ihc' len slle ~h.! • M' Induce Iht It>:.tior.. relan"r f(1 th, 
spr•.' ~nd szmF,h linn. 0: tht .. cather satlon and. if u~td. a 1C'''''~- lUI 
s,mplmf. .Irt-ornt spra:-. 

3.2 Al lea~t one "'e,ther statlOt ~rl.! t-~ oro"lded for measurement 0: 
meleoro\oj:'l:isl conCIlIOn! and for oelermmmf S\ahilh~ rlitlO. a\ 
oe.\tnt-eo IT. p~rapraph 3.:1. The fC1Jlcl"'in; meleo~CJloJ.'ical condlllom 
sh.l: t-e me3sured and lime 2\'elal!~d ft tne curallor, o{ each spri'; 
pas! 0: : minutes. \\ hiche\'cr II pe.ter \.. 11 el:\·.tlori~ art retzll\'e 10 the 
froun, ,. 

3.~.J Thr l~m?erAlere ci!icrenre herv.·eer. ~.~ mrS.; nl ane: Ie r:; 
(.i:.~ fl) ele"ellon. measured "1thm O.i 'C lD.l~ 'F . (Whe~ 

Irmper.lur,e i: flcater ,! ~.~ m lhor. i: 10 m. tnn cilffe:enre I! 
re!ef!~c 10 a~ • lem~ra!urr iapsr. and snsll bc rtpC1~ee a! • 
nerall"e quantity.) 
3.2.2 The dry bulb il temper.ture at ~.5 m (E.; f1) el~,·allor. 

measur~d ,,·jlhir. 0.1 '~C rC.I" <f). 

3.::.~ Either the ,,'r: bul~ tempcrature measureci ...·Ilhm O.~ : (' 
l(.~ . <1' I 0: th~ ~rC'C:ll rel.t "e humld1T~' measured "'lIhln :'1", .: 
.. t rr 1~.9 ft elt'·'ilion. I: tht ..'t: ':>ulb 1Cr:1F'elaterc H mec.wrtc . 
lht- Tt~uh~ sn.l. b. C'on\'enec \0 rei'lI"c humu51r: ,ne Iht perc-cr, 
rdw"r humldll~ sh.11 be reponed. 

","t' 
• • (t.1l un r..,1 ",II. 

::. ;),,' to • t ."" f"CIt mil. 
Ol"[nl"~ 

C • D.l _m te .• rnhe)

• 
1"'~Vn OlSH"C[ OUq,'I'· ~ 
~&' ~'-H.c 10 t C 6J' 

C " 

r----- ­

--t 

. ~~ .. ~_[ ~ Iwt 
./ roo sr~ OJ 

0' COCl[C10'l~ 
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3.2.4 Horizontal ""ind ~p~~d at 5 m 116.4 ft) e1~\·ation. measured 
II'hhin O.~ mrs (0.45 mile/h). 

3.2.5 The ve~ical turbulence intensi!)·. defined as the standard 
d~viation of the venical air speed dh'idec! b)' the average horizontal 
II'ind speed ""ith both spc~ds to be measured at 2.5 m (8.2 ft) 
ele\':lllon. The standard dC\'iatlon of the "c~ical air speed. 0 •• ma)' 
be calculated from the following equation: 

= aver3{:ing time as described in para&raph 3.2 
:. InS1antaneou~ values of venical air speed. measured 

",·ithin 0.1 m/s 10.22 mile/h) 
I/\' = timc.aver_Fcd \'alue of 1/\', 

3.2.6 The mean venical 00"" I/\' shall be reponcd as a POSlllvC 
quanm~ if rhe mean 0011' is ciJr~ctcd dO""n""ard and as a nCFath'e 
quanlll~ if th~ me.n 00'" i!. directed up"'·ard. If the quantity c. IS 
compul~d USIn~ numencal integration. lhe time increments 
b~I""cen ordinates shall not excecd 0.5 s. 

3.3 Thc stabiliry ratio shall be calculated from the follo""lnF ~qua"on 
and shall be reponed iU an indication of atmosphcric slabih!)': 

10(T,. -":.1) 
SR· .......•.......•...... (I)

l': : 

""h~r~ 

SR = stabi I~' rallO IOC's'/m') 
Too - T = temperature difference bef'AJeen 10 m and ~.5 m 

" e1~\'a tion ("C) 
u, = horizontal ""ind speed difference berween 5 m 

ele\'allon (m/s) 

SECTION 4- SPRAY DEPOSITS 

~.I C iieCIOrs sh ..11 be pro\'ided for samphnl; the quantI,:. of spray 
materl .. d~poslt1n~ at \,inous locations alonF the sample line. The size. 
shape. Jrlentltior.. and matenal of the collectors. and thei~ "cnlcil 
eiewillon re!atl"e to the l.nd surfacc of crop canopy shall be reponed. 
If l1a: "" I~cton are usee. the exposed surfac~ she I. be I~"ei. Spldn~ of 
:he ~ollectors along the sample Ime shAn be in 3ccordance II·Itl". 
?a~ai!~aphs 4.1.1 and 4.1.2. 

~.1.1 Within the intended s"'ath area. id~ntical collectors shall be 
equali~ spaced ilong the sample line beginning it the upll'lnd edge 
of the int~nded sll'ath and con:muing to the do....·nll·lnd edge of the 
Intended sll·ith. The intended swath ",'idth and the distance from 
the spray line to the dOll'nllo'lnd edge of the Intended sllo'ath shall be 
reponed, The theoretical application shall be calculated as the 
quanllt;o· of spra~' per uni! area in the sII'ath if all of the spray has 
depoSIted uniforml~' across th~ Intended s"'ath ,,'ioth. The am(\unt 
deposltcG on each collcctor 10 the \"'ath shall be reponed as i 
percentage of the thcorencil application and ma~' also be reponed 
in quanll!)' of spray per unit area. The theorwcal application shall 
be repon~d, 

~.1.2 In :he area dOll'nll'md from the Intended sll·ath. 10ga~th ..1IC 

sp ..~,"~ 0 the collecton along the sample IIn~ IS recommended, The 
number of collecIOn and thell respectl"e d:stances from the spra~' 

ine ~h~lI he reponed The quanmy 0 spra~ deposltec on each 
~oll~c:or shall be reponed as a perC':ntage of the theoretICil 
JppliC3110n and may also he reponed in quann~' of spray per unit 
3re. 
~.1.3 Whcn the anFle berw~en the mean "'lnd direction and the 
sample "r:' is not zero. deposItS shall be corrected 10 account fo the 
~re~ter OIS:ance the spray cloud must Havel in reochlng the sample 
hn~. The iollo""lng procedure should be used ~ach pass for 
.:orreclln~ lIo'lnd de"lallon. Using lhe method of 'east sqUires. the 
foil 0110 109 equallon shOUld be fined to the data: 

....... (2]
 

.. here 
[) =	 depOSit at the kth collector dOIlo'nll'lnd of the spra~' 

lint. expressed as a percent I)f the theoretical 
apphcallon 

u· 101 (~ \ .••••••••.••••••••••••• (31 
COlO I 

x = distance from the spray line to the kth collector. 
measured along the sample line 

~ = mean angle of de\'iation beN'een th~ sample line and 
the ,,'ind direction during the test; the dcviation 
should not exceed 30 deg 

boO = coeiilcienll used to oblain the best fil between the 
cquatlon and tlie measured data. 

After the equation for log D. is established, U is replaced by X and 
lh~ equation II'ith X is used to calculate lIo·ind·corrected deposilS 
along the sample line. 

4.1.4 There are several tracen and measuring devices that can be 
used to measure the depoSIt on the coliectors. Tests should be run to 
det~rmine the bac\.:~ound I~vel of the tricer in the test area; as well 
as lhe degradallon ratt. if any. and reco\'e~' from the collector of 
the tracer heing used. Tesl results sh:lll be corrected to thc bam of 
lero hackground. z~ro degradallon and 100':'. Iracer reco'·e~·. 

4.2 Measurement of droplet mes is optional. II dropict sizes arc to be 
measured. collectors suitable for measuring the droplet size spectrum 
shall be pro\'ided at \'arious locations along thc sample line. The test 
repon shall include :l description of the methcG used for Obtaining the 
droplet siles. the locations of lhe collectors. and the following data fur 
each collector. 

4.2.1 The total number oi droplets IN.l II'hich deposit on the 
collector durlO~ the spra~' run.
 
-1.2.2 The p~rccnt of 1'. that fall II'uhin each of a ranFe of droplel
 
size classes.
 

-1.2.3 For each cl:lss. the me class Iimill expressed as droplet 
diameters in micrometers. 

SECTJOr-: S-AIRBORNE SPRAY 

5.1 Ponions of the spray ma~' folio" a trajecto~' lhal precludes 
deposition within the test arei. Therelore. at least one I'emcil hne of 
aspirated air samplers should be pro\'lded 10 detect quanlllies of 
3i~borne spray. The 311 s:lrnplers should be isokinetic for accurate 
meas\Jrem~nt of spray concent~allon In the aIr. If nor.·isokinem 
samplers are used. the air \'elod!) throu(:!". the sampler Inlet shall be 
r~po~ec. as "'ell as the horbontal ""In speed at each sampler 
de\'i1l0n The venlcal line of .. ir s,mpiers should be near the sample 
hne. and ma\' be cOincide rot "'lIn the ....·ealher station desentoed in 
p~ragraph 3 j. The uppcrmost all sampler should be above the 10;: 
edge of the spra~' cloud. Samplers toeN'een the uppermosl sampler and 
the ground shoulc be equall~' spaced. The lest procedure should 
include the capture and reponing of the amount of airborne spray 
reaching each sampler during the passagc of the entire spray cloud. 
The number and l)-pe of air samplen used. and their respective heights 
above the ground. should a.lso be reponed. 
5.::! Measurement of airborne droplet sizes is optional. If droplet sizes 
arc to be measured. isokinetic a.ir samplen sUllable for measuring the 
droplet size distribution in the spray shall be intcrspe~ed with the a.ir 
sampl~rs described in parafraph 5.1. The tesr repon shall include a 
description "f the method~ used for "htalnln~ the droplet sizes and data 
ior each sampler, a~ indlcaled in paragraphs J.~.I through 4.2 ..3. 

SECTIO t>- REPOR-J~G OF RESL:LTS 

~.I A complett test repon shill Include the f(>llo",It1{:· 
b.1.1 The model. Size, number. spacing and onenlatlO/l of the 
atomizers used: thc combined and indh'idual flo",' rale of all 
atomizers. mea~ured II'lIhin J '70: all other rele\'ant atomIZer 
\'ariables. ~uch as pressure at lhe nozzle. spinnlnF disc speed and 
diameter. etc.: the hctght of tht atomIzers abo"r the land or crop 
surface: and the sp~ci of the spra~'er. 

6. I.::! Type and propor:ion hy \'olume of the C2TTle~ medium. the 
pesticide l)'PC anc concentrnion of aelll'e in{:r~dient and an~' 

additives containcd In the spra~' liquid. For non· liquid ~sticides or 
additives. the mass shall be gIVen per unll volume of camer 
medium. 
6.1.3 Test side and met~orolo!,lcal conditions as d~scritoed In 
Secllon .)-Test Sit~ and Meteoroloflcal Condlllons. 
6.1..1 Spra~' depostll. as deScribed in SectIon .1_ Spray Dcposlts 
6.1.5 :'Irborne spra~. ~I dr\crih.~d In Sec 1011 ~-,,:rbilmc Stll~' 

:i·.; _.:. .:tICullura, EnQlneers Yearocc •• of 5i t-NDto RDS 
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TEST PROCEDURE FOR DRY FERTILIZER SPREADERS 

Dr"el(lpt"d h," Frnilore, Ai1ploe3lion Suhcommlf11't 0; ASAt. Ayricuhur.1 ChemICal Appllcallon Com, 
millet' a"p,o"td (l~ Pn~'., Ind M.rhlMe~ Dh'~lor, 5l1ndardl Commmte' ade-pltd al Tenullve Sun· 
cue Dcc"nOt: l~"l "" .,,,ford a lu I Sundord uecemnr: Iq-~: re\'\lte Moreh )C7h: reconfirmed 
uecem"rr I9fi: 

SECTIO:- J-?l:RPOSE AND SCOPE 

1. J Tnc oU:-PU~: of In., Slone.rt, I~ lU eSlOlbhsh i: unllorrr. muhod 0: 
Celermln'~~ and rerOrtln~ performance oala on spreaoen deslrntO If· 

appl\ e~' fenillze. or, 1~? of the fTUund 1 er,!! pe:1ormed aC'c('lrdln~ 1(1 

thl~ St .. ndard m~ke I pOHible In pred'C'1 field performance and 10 C'0rr.· 
parr m.. ch,"e~. 

1.. Thl~ S:.ndorr. pert'ln! '" eenlnfuj.'ai. '·el::ur:. and olher Iype~ 01 
hrl)oOCa~l spn·aoe. oe~irned for dr:' fenih7er applicall('ln "'hile 
operating on thr soil \uriaet P('Inlnn~ of the leS·. prllcedures oUlhnec 
herein are sunablt for de,ermlnlnp Ihe deit\'e~ rale 0: fr2\'Il~' or dror 
spreaders, hn,,·e\'.r. additional lesn 1101 cO\'ercd In lhn Sundard are 
neeoed 10 complelcJ~ e\·.luate the penNmancl' of rra\'il) spreilders. 

SECTIO~ :- TEST CONDITIO:-'S 

~.1 The' fenlh7e: spreder' 1 ht leSled shall he :r. FaN: mechaniC.. ' 
cnndlllor, and shal) t'I: p prrl., ddIU~Il'd 

1.~ Tes\! m~' be c"ndueled nn d I~rlihze: spr~ader tn e..aluall: an n· 
p!"r1mentai :T!(IOC1. to qu~hf :: n:-\& ,Todu:'11C' modt'. or 10 \'eiif~ lh~ 

perio,mance III ~n eXIStlnj! prnductlor mood 
~.3 The m:!r,~f3nUtt:: : i. n~\io prnCLJC'uon m"d~ oi c: frMlh::r 
s;'Ilead~r ~h;dl furn.sl'. Inl(lrmallor, eO\~tln~ ... op~r.:tn~ and ~e:;'lcln~ 

1nSlnJctJon\ nt'c~Hz-:. fur ~~ti!ifcCl(l:: ope:atior. Tru~ liJo:-maticn shal 
Include I:..pic.· spr~~dtnf r31~1 In 'I' 'h. <Ibm .:r~ 0: !:,m'lO:;:' ft:l lor 
.1 leasl lhrer dl\'ISI001 or. the ralr \C.le, co . plele speciflc3110n~ or p",. 
duc: name for the l':",aleri.1 ulee In oeltrmlmr.j: Ihese rales. ane:, lIS: o· 
d!' ~nO"'n procuel! fN .... lei; Ihe milchlne .1 unsunablt, 

1.~ Tht, ~eome:'rle I~fclflca 110m Ihil I be chechd ,,·ill'. lhe maehml' 
stanOln~ 'n in Irr:pe~t!rablt. horl om.J suriace .r, normill tlprraltn~ 
p('Wln•. Dlmen~jon! oi Itn~lh .. nd "·,,lIh sh.1l be measuree along 
hrorI7pn:. hnel ilnC dlmcnl,on~ oi hciFh: 310n£ venlcal l:ne~. 

1.!- The manufaC'lure: shall be nOlifled ...·ell In ad\'ance of an) lesl In 
,,'hlch hll CUlTenl production mllOrI "ill be compared "'ilh lhose of 
(lIher manUlaCluren The r:1anUfaClurer shall he enli!lec 10 hal't ha 
re;lle-emall\c pre~~nl durrnr thc It\\ 

2.tI T">I mi~riKh. The :el: rna' be conducted ...·llh a sliindard17ed 
malfnal ~uch a~ Unlh,rm \12e spherlc~J pflhs. 0: a fenih7cr produc1 
may be u,cd In ej,he ca'c 2 description of Ihe maltri.1 including s.e\'c 
<1;(' ~ll'llurr rlln cr.: bull. OC1'\1I\, ane P'ucuc: n.me ~r.all he 
Ipt'"f,ec lro tnt' It'st rt';,.,n The 1f~1 malCrJ:.i ,hl.1uld ht .1IC1"'ed 10 ~e:llt 

lor 1(I ;.lIn hrllirc or'err",nln,!: bull cienSll 
~.tl.! Wher.• ferlihlr: produci 1\ u~rc, 11 sh~lI bt ;; suncarci 
c:.nuiu m.lrrJ;.i dcflnee alone lr "flier. 9(' perrenl C'r more 01 the 
produc: remalnl nan., sie"e "'l1hll' ln~ ranre of /. : (2.1\0 m;.l 
opemnr III t'o. J!- fl.OG mm openmj:l. .nC tn ,,'h,cr, lhe largest 
pan.cle pa)Se~ :hrou!= • Ile\'f h.\·ln~ an oprntn~ no I~r!!e' lhan 

t.' lImel thai of lht' 11t'''t' relam1l1~ 00 percenl or mure'of Ihe ;"0' 

euel. or • No. ~ s,e,'e 14. i:: mm openln!!l. " llrhe\n ': smaller The 
~It'\'el u~eC: Ih~1 ronf.,r:: 10 Amencan ',;,:" n;,' Siandard Z_:·.l, 
Sprclflc;;llonl iC': W-It·CIOlh S,n'e! fClr Te~llfo!= PutilOsel. Tne per· 
rem 0 maltn. rel.mec b~ cad, '\frer. shall or repCl ee. 
2.6.2 Wner. a enih.e. produci 'I u\to, the :nOISlur, co lent shall 
be del ermined and reponed On a dr) "e'ght baSIl.
 
~.t.o.:; Wher. an agtlCu!lurallertilizer produrl 11 used. it Ihall ha\'f
 
o hul~ densl!~ of liOO 10 JOJO kF/m' (SO 10 bS Ibm 'f:'). 

2.ll.4 A des:n;>:lon of Ihe les m2leri ..1particle shapr and ,ur.act 
Inlure sh .. 11 be' mcluded In Ihe IeSI repon. 

SErTIO!' :'-TEST PROCEDURE 

3.1 De.cripllon or Iht ~51 pl1\C'C'dul? 

3.1.1 The accurac~' of Ihe leSl can be inOuenced by "·lnc. feni.17c· 
panicle me. rale of apphrallon. frount: slope. Ira\'e) speed 
rround roughness, 

3.1.2 All les: "'nrk IhaJi he done "'hen Ihe ,,·tnO \'eloch) is iess 
Ihan !- I;l71'h (~ ml 'h) ill • heifh: of I to: m aho\'e Ihe yrouno. If ¥ 

"'ino exlSlS Iht dIrection (If \r.vel sh.1I be parallel, ,,·:thm piu! CIt 

mlOUS I: oC!!) It· tht direction olth~ \nne. 

3.1.3 Tem shall be condUCled on a suriace hS\'IOF ,siope of leH 
Ihan :1 percenl. If demed. Ihe spreaders m.~ illso be lesled on l: 

slopinl1 sunace pro\'ided all srreaden 10 Ihe comparison are lesled 
on Ihe same siope ane: lhe derree alld direction of Ihe slopr h 
reponeo. 

3.1.4 If lhe spreader is normally used for :ranspor. as "'ell a~ 

sprcadin~. lhe spreader shall be r.ansponrd at IUSI J4(1 m «SO ft 
21 Ihe spreadmr leSI speee before aClual spreadinI: beglOl Le\'el 
suri.ce lem ma~' he made ,,·1th the 5prcader slaliona~' durinr the 
leSI. by mOt'inr Ihe collection Irays pasl Ihe spreader. If lhis IS done. 
spreadea deslrned f(ll Iranspon shall he transponeo prior 1(' :nr 
lesl. 

3.2 The (eniilzc; sprcdder snali be fllled the cia) 0: Ihe leSI ~ 

mmimum C'l J(. min ~hal he alio"'ec lor lenlin[ before lhe leSl I! can 
dllcled. If lhe lest IS nOI concuctec "'Ilhin ~ h afler fillinf Iht spn·iloe· 
5hall be emplled 2nd reflllui. 

3.3 Tem shall be run "'i:h Ihe,spreader hopper or box filled an': 1r\el 
eo 10 4(11(,:'0 percenl of capacit~ as defmed b~ ASAE Sund.re: A5AE 
S2S1. Cap.ctr~ DeSlf:llaUon f<J. Fenihze: Hoppers and COlll.iners 
3.~ Collrcllon de,'lc~l 

3.~.1 Widt of eac. cc,lleCllnf tra)' Imeasured perpendlcu a: I" 

the dIrection a travel) shall nOl exceed HI percenl olthe anll('lp.teo 
eileel"'e ~"a:h "·loth. The lenrtl'. sh.1l be equil to or pUle" Ih.fI 
Ihe "'Io:h "'nh a minimum lent"':h of 1 fl. The maxlmurr. "'.;, 
thieknm of the Ira~ sicies sh.. 11 be 2.3 mm 10.CrC/ in. I. 

3.4.2 To decrease Ihe ponibilil)' of panIcles ricochellng OUI of ",e 
nays. each collecling tray de~cribeo in paraj!uph 3A l should be 
dh'ideo inlo smaller companmenls, The maximum SI1.e of the com· 
pan menu shilll be 10 cm (4 in.l "'Ide b~ 10 cm ,: in) lonr Thr 
depth of the companmena lhall be.1 least SO percent o'lhe ma~· 

imum hOTl2on:al dimension. Precauuom such as c(wennr lhe Ira" 
floor ,,·ith SOfl malerial may he taken if lhe feMililer belOf: le~lec 

conUlnl no small paMjc1e~ "'hirh m.\' lod!!e in Iht paddJn~ 

3.4.3 Sufflcien: tray's shall bc used 10 pro\'ide al least HI Ira."l ,r. 
Ihe effeclivl s"'atl1 "'Io:h, SpdcinI: of Ihe tr2Y~ sh.lI he um/( rm e., 
cept thaI trayl m.~ be rearran!!ed 10 all"" pass~r~ o! Ipre"de: .nd 
\'ehicle ,,'h..els, Fa. broadcall spreaoers. addnion. lTa.\} shal, bt 
sp.cec CIUI on ellncr SlOe of Ihe efTecll\'e S"'dlh "leI. Il)" Oll:anc: 
equ .. ' 10 a: least SO percenl of Ihe s"alh ,,·Ieth. 

3.4.4 Durinf all lests. Ihe top of the tra~' shall nnt be Me: H' cm 
I~ in.) above Ihe !'roune le\'el ,,'ilt. Ihe spreader tn lht nurrn~1 

operaunr position. 

3.~.5 Po"·er·la"e·off dri\'en unin ~hall be ooer.,lec at Ih .. lPe'eC 
~peciflfd h~ lhe spre~der manufaclure;. If the sprciflec spree i; ;":(1 
= 10 r?t:'I 0: J.OOC = 25 rpt:'l (~ee AS.:.E S\anczr': ASA[ S? .:. 
Rear Po~ cr T.. :"e·OfT for Arncuhc;. TraClo'l) or OIhe" I' .all t-r 
nOled ir. the lest repon. For Iruck·moUnteO units Ihe ~pmne ~hal' 

be rotaleO al Ihe speed recommended by Ihe manula,lurel, for 
eleClric.Il., on\'cn unil1 sUilply \'ollage shall conform 10 Ihal reeOm, 
menoe~ '0." Ihe manulacturer; en~ drt·jalion ~hall he ~13trd In Inr 
reporl. 
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3.4.6 Rrlalive Ira vel spl"ed between Ihe spreader and Ihe collec· 
lion traq ~hall be in the ran2e recommended In Ihe manufacturet'~ 

lileralU~e. and \(ePI constan'l during Ihe collection of Ihe lest. The 
actual speed of Ihe spreader and/or collection lrays al ""hich the 
teslS ""ere conducled shall be reponed. 

SEClJO ' ~-SPR='AD PAITERK TEST 

':.1 Gener.J, Spread ?~ne~ lem indica Ie Ihc degree of uniformiT) 
acrOH In~ s"",n:: being spreae: flom Ihe pound ~prcaoer. 

.:.~ The sPI~ ..e :-,'nem 5h~' be del ermined for al leasl three difierenl 
a-ph,.tlor.· nie~: 7'he 3c:u"i deli'e~.. ales and the spreader se~ings 
usee I achle'e these rale~ sh,,11 be reponed. All spreaders 10 be com· 
pared shld' be leSI~C: ~l Ihr ~amr rale~, if po~sible. Application rates of 
apPlollmatei) :!~. SO. anc is percenl of the maximum applicalion laIC 
for Ihe leSl matenal usee should be selected. Additional leSlS may be 
.onducled and reponed OIl other rale~ ~elected irom "'llhin lhe 
manufaclurer'~ recommended range of application rale~, 

.: ,3 Spreader! ""i1 be opera led past Ihe cOllec:ing Irays In onl)' one 
jlrecllur. SUnlCleni paHe! ~h .. 11 '01 made It> collecl ;. ~amplt of el least 
:! ~ tl tnc Ir2)'~ Ir, the nea\'lest ~oQnlon of the sprea( p..nelr.. or a 
minimum o' five pa~ses sh .. 11 : e made. 
.:,.: The tesl~ sh~1. be lun using tne most effectl\·e. spread panern 
""Idlh ~ymme:nc~1 ~boul Ihe centelllne oi travd. The effective panern 
""\Olh 5n~1I be tne cits12nce berween Ihe points on either sloe of" single 
s"'ath ...'here I e r.. lc 01 depcm equals olic·hAlf oi the e~eclive applic.. · 
lion rale. The effectivc pane~ "'idth sh•.!! re dtttrmlnec in ~ manner 
",'hlcn ""ill g \'e Iht most unifor::; overall application tale, The 
mandaClurtr s recommendation shaH bc used as " plldt in dele~min· 

In£ the mC'st e:i'ective pane~ ...·jetl'., 
':.S Tnt s:lre"der Itstec sr.,,!1 bt riled jor uniiormll'\ of distribution. 
-ht c~:flc'lent 0:' I·"n,do "'ill be usee 10 oetermm; ~nd ex"re~s !lit 

unliormllY of dIstribution of ~?pjic~tions, When o'·erl.?ptn~ 0' s...·a:hs 
occur. a sl::1ulattc field appilc3t1on-oi multiple adJacent s,,·~th! sh,,11 
. t usee 10 ct'mpute the coel'ilcienl 0; \·l.netion. The Slmulale:: field 
clSlnbu::on :01 e..ch s"·atr. dlst~ibll\lor. pane~n ootabc( Ir. pararrltpn 
~.: is ccmS!I'\lCleC: o~· usm£ :nc diectl"e pamln ...·Id:~: octerr.1lnco in 
;J~:ar~,pil 4.'; an: aC'ccmulaun!- ~ht sa:n:>it ·... ~lght~~! racr. col1t:~lon 

:r3~ loca:lon. Incill'ldual rcpllcalcs of Ihe s"'ath disl~bu\lon panern 
'100: ."cr_reSt shal :,e used. The melho, oi sp~eadlr £ assumeD. I.e .. 
~I::'~:' ~ .... ::ho:tc;', O~ F~nmeltr. shaH be !~?('~ed. 

':,6 The rcsul.s 0 thl! les: ma~ also be pteserllcc graf:n1:3 I~ as shO"'n 
II F:g. I 

':.6.1 Ir, plo!1lng leS! Oat3 the 'e~\lca! 3~1! shal IrHlIUle HIe ap' 
pllCi.110n ralt Iii kg pcr h. (bm per i. 're UI Ibn pt'r j.O ' I:'. e~:: 

Irlt hOlnOnt,,) axl! sh .. I represent Ihe spIcae ....·Id:r, In m I fll. 
~ .(I.~ The :CJoefiklent oi van"tion a!'ld :he sen:ng a ,,'hlcr. il was 
oelcrmlncO shal be staled in elach I!r~ph. 

4.6.3 When indicating spreadtr overlap as sho"'n in Fig. I. il is 
necessary to repon the method of !preadmg assumed. I.e .. ellher 
s"'llchback or pellmeter. anc plot the p.p'. aCl romg y. 

SECIIO • :--CALCL'L.-\T10NS :-:\D rOR~IL'LAS 

$,1 F -muhu ,-----
I "" I" - VI:5.1.1 Stznoare: OeVlatlon = - ·"\1 •• 

V .... _ ! 

.. O-:fC 

X. = the mO"'loual readlOg
 
X = mea !'I readln£ = ~ X.l/N
I' = lOla! number of re .. dtng~ 

5.1.2 Coeflicle:il o· \·ari.tion = stand;,rc' de\'latlon 1(I . J X 

SECT10:; b-METHOD OF REPORTING RES\..:Lis 
\l.1 If the test has tlecn conducted as oescribed b~' thIS Slandard, the 
lest results shall be Identified 21 follo\&'s: 

6.1.1	 Follo,,·It1F each test rcsult. place this desli;natlon:
 
(ASAE S,:lJll
 

Examplt	 Cc~.,klent of Vanation - I ~ percent at --,===-_i:g 
per l,rClare I ASAE S3~ I) 

6.1.2 A descriptive statement shall be included in the repon to ex· 
plain the coefficient of \'ination. For example: This If. percent 
"anation means that al e settin!, of 1(10 k~/ha 189lbrn/acrellhe ae· 
I~al api'lication rale should o'al)' from 8210118 kb per ha li3 10 lOS 
lbm/acrt) b5 percent of the time. 
6.1.3 The rollo" ing nOle shall be plated 0 each pAge O!'l ""hICh 
tesl results appear: "Thesf resulu ha"e been oOlameci from a tcst 
made In accordance "'lIh ;..SAE Standaro ;..SAE 53.: l." 

6.2 D~r1ptlon 01 spn::lIder. ;.. shor. descriplion olth: spr:"der sh .. l1 
precede the dlrncnsiom Ii the spre"oer can be ad,iustee: 10 delll'er, one 
Sloe at a time Ifm ne.. olanch ~nd ro... ·crops . thh sho~!~ CIt menrionec: . 
;"0Justable spreader \all .. olrs ~nC: thet: sertlnp sh .. 1: be repllned. The 
follo""in!, data shoulc be mciudeC: m Ihe descnptlon: 

Type: (Spinner. blo""er. end len bel:. etc.
 
Manuiacturer'! r.ame. mooel numbel, and year of manuiacture:
 

(Senal number if available) 
Mlntmum anc! maximum application rale~: Kg per ha !lbm/acrt! 
Minimum and muimum OUlput r"tes: kg' min (lbmt man) 
Over.. l1 lenglh: mm (In,) ( 
Over... height: ml:1 (in. 
Overall "'Idth' mm lin.) 
HeIght 01 pamcle release abnve ~T(Iund Ir·.·tl (an operwonl. mm dn.. 
Melcrin~ syslem used 
Nu mber of spinners or dell\'rry POtnU 
M~nuhcturer's recommended spread "'IOti':: m (h) 
Hopper czpaciry: m' and j;g (i~ and Ibm I 
Track ""idth (c·lo·cl: 10m lIn.) 

I'umber of "'heels 
6.3 ;..11 lesl results shall be staled as listed under paragraph 0.1 and 
include the following: 

Standard de"Iztion (for each ~ppilcarion rale 
C~nklent of \,anatlon for each applicatIon rale) 
I-1z1ena tested (analysis. buH; densl\). mOlstule conlerot l 
Forward travcl speed 
Rel.tI,·: tra\'c speed 
Effec:l\e "\d:h oi sprcao pane~ 

Iniormatlon concernln~' C~Cepll(OnS or addition' "'!llch are pcculiar 
to Ihis lest 

Cilni Sl&J1oanh: 

~..; S2Cj	 Rtar P(J\4C't T.lt·Oi: fo~ ':"rrncu tur.1 T:a\:ton, 
SA S.~j, C.?C1~' De~I~-n.1I0r fo, F;~lill" HO~?'11 .n~ C~",alMrr~ 
Ss. Z1::.1	 ~t,t'C'lflC'iti{,:U (c.r \o\~·r:·C tltt Sl~~t' io: Irf:mf p\::;:uJ,.t~ 

, 

~ 
,1
t. t 

TRA tEL:. TRAVEL 0 T-RAVEL C,
I 

40 to 0 10 20 :;0 40 
WIDTH, m (II) 

:. FIRST Pa.SS 
t	 SECOND PASS 

'iHIR p,"SS 

FIG I-GRAf'HIC-\L PP.F.SE"i'\'il()~ OF SPRE.l.D P.\T"JFR.' 
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TER-MLNOLOGY FOR COMBINES AND GRAIN HARVESTING
 

Dr".loort: b~ Iht ;..S;..E Gram Han'ulInr Commlllrt. app,o.tct b! the PO"'t, anc ~Ia hlnr~ rll""lor. 
SunCl'c Commlllt•.•co;'lr~ b~ ;"SAt; 31 Ttnull\'t SunG"C FtbrlJa" 19;1: rcrluuilrd 311~1 
Slanoud. D.ctmbtt IO~ I: rtC'tlnf,nn.d Otr.mbrr 10·' ""lltO Apnl )0 '1 

SECTJOK l-?L'R?OSE ..\~D SCOPE 

1.1 Th~ ;llJrpose of Ihi! Sl2ndard IslO cstabhsh lerminol"gy pe:'tinen: 
10 ~a:n romblnt desi;-n and performance. II is Intencied to Improve 
communIcation "mon~ engtnr-:rs and re~carchers and to pro"ide a 
oas,s lor ,'omil"ratlve hSlln~ of machine speciilcallons. 

SECTION 2-C'OMBINE COY.PONE:-·TS 

~.I Heacier' Th, portion of tne combme com;msln~ the mccha:mrm 
io: ~atherln~ Iht crop. 

•. 1.1 Gathering "'jdth: The ciistanC'e be,,·teen the center lines of 
tnt . termos: dh'icie: points; eXilresseo in meterl to the nearest 
hundreoth. Where .cijustablc dividers are used Ihe maximum anc 
mlnlrt.um dimenSIOns shal be stateo. 

2.1.2 Gralll heacier "'ldth: Tne distance bel""cen Ihe sidc shects 
of the header meas:m:d immtdi"lel~' above the fOt'\&'arc tiP! of the 
Sickle Sec:IOns: ex;:ressec II: meltrs 10 the nearest hundredth. 

2.1.3 ~bb.t n,: com hucirr" Idlh: Tne a"era~e dIStance be· 
",'cer, the center itnes oi ac)acrnt Irking U:lIl! m~I:!;>l1ee by Int 
n' mo~r of un1U. v.rhe:~ tne h~adei '':''lcth IS iui.1ustcOlt. mZ),lr:1Ur.l 

anc 17. rnrnurn distanct"~ b~T\Io'een c~rlle~ hne~ ~n4:.l1 be stAttC. tl' 
;Jrt,I~C In centimeters to tnc near~st ....·hole cenllmele~, The max· 
t;lcrr. ~:Jd mm'trnurr naoer "'Iclh~ Ihall then be ex?ressec In 

m~lerr t(, the nea~est hunoreo:i'.. and the n\:m~er of ;lltktn~ U:JI:S 
, .. II ~e SI.led . 

• , CUltlng mechlLl1lllD: Th.: cie"icc or, tne header for se,ering the 
;ll.nl italks. Ma~' incluot re~l?rc'ca!ln~. rotary. conllnuous. s:l~sor· 

jV?~ :.: ther mechanlsm~ for \t\·e:1n~. 

~.;.l Slckle:.:' cumn& r.1e:nanm:: .... Ich u~e! <. recipro:atlnb 
~cne:. 

2.2.1.J Sickle £rt.quenc~: -ne m:mber of c~'c1es ....·hic.~ 1M 

SI:~jt ma;;es in • fl'en pe:-ioc t'f lime O:le c~'c1e is the iu J 
m("cmer.t of Ihe SiCl:it in ont alreClI"ro ane il! return lC Ihe 
Sla:'tin~ ?Ollll. FrequenC'y sh.. 1 tot expressrC in he:'tz, 

2.2.1.2 Sickle uToh: -he OlSlanCe Ihat • Pain: or, Ihe SIckle 
Ira"e.s "'111', respect 10 Ihe cerolC: Itne of ;: ~uarci in one half cy. 
c1e. expressed in millimelers. 

~.3	 Pickup: A de"ree for ~athenng <. cro? from <. "'Illoro" 
: ..3.1 Plckllp 'ddlb, The ml:llmL:m cls:an:: mcludlr.g Ihe "'1011', 

of t:,e nutermos, C'on\'eYjn~ e erne:1U 'U~:l t Inc ucin~ the- ?ather of 
lia:ed sloe sheels: expresseo In mcters 10 Ihc nearest hund~edlh. 

2.~ Cuning mecbanlam hrlll:bt, Tne heIght of :he rO~'ard IIp of any 
cumr.'· 't>130e or slcl:!e leetion ab("c thc pane on "'hlch thc mAchine IS 
.:anCI'ng, :;t~lured under Ihe fo 10""lnS CO:lO lIor.s ano exprenec rn 
"::::itlrr:eu:"s . 

•. J.l The ::laXlmUm 2nc "l1lntmUrt. dlmensl Tn sr.a!! bt in Ihc 
-:I~nt~: i'lllr. .lna th~ iO'ooLtr. PClrit t~ •.. h1ch ~nt cune:-' a:- can Of 
~ .. "ec ,,: }C'....·trec .... \1 tne sl.noare :f m~chan,sm 

:.J.2 TIre and ....·nttl equlpmenl sh.. 11 be staled. artd tires shall be 
,nl1atec 10 the field operating pressures recommended b) Ihe com· 
':>ine manuiacturer. 

2.J.J The il1a:lc on ,,·hlei'. the combine II stanain~ ~nall he 
'\I stanlla I)' le'd 
:.J.~ Tnt header mst.llce .1 thc lime 0: measunn~ shal be 
'l~tcG 

~.~.5 The grain tank shall bc effecllvcl~' emp!)' in accordance "'lIh 
ASAE Slanoard ASAE S312. Capacity Deslynallonl for Combmc 
Grilln Tani. S)'slems. 

Rou.tln~ th~shin, or ~pllrallng elemenu 

2.5.1 Threshln2 c~lInder, A rotating elemcnt. "'hld: It: conJiJnr· 
lion ,,·jln • stallonar:' element adjacent I it. il fmee ptlm~rii) to 
promole threshinl! The crop being threshed is contalneo bel'Vo een 
rOlating 2nO slalion!r) elements for Ic~s than 3t'O~. 

2.5.2 Threshln!: rOlor: A rOt211ng clemen! simi ar to • Ihreshln~ 

cyltnder excepl thaI the crop I~ C'untainea for JuD' 2nc rna. pa\! 
aruund Ihc rotOt aXI~ ant I'r more tlme~ 
~.5.3 SepU1ltlns: C'~lincier 0' rtllOr, Deftne': a, 1'0 tnrelnlllg 
c~ Iinoe: or rotor exce;ll lhat tnt term! ",epantan~" ~:'ld 

"~eparaled" re;>l.ce "Ihrcshin(' and "!hresnec". 

2.S.J RoULI') ~paralUr: An aiternatl\'e lerm 10' a rOlary dC'·lce . 
Similar 10 a c~·Jinder. ""hlcn is f!llee I promole Ic;>arati"n onl~ 

:.':.5 Cylinoer or rotor th""hln, or ~p&r&lln£ olllmr~r: The 
aiameler of the cl~de gene~aled b~ the OUlermOSI pllln of lhe 2'" 

propnale rOlalin" element ..s It rotates aboul m o....·n HIS (dlmen· 
SIIJ:'l D. Fiys. 1. i. and 6): expressed m milltmclers. 

..I 

"'- LJ
/ 
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FIG. l-CYLJ~DER OR ROTOR Dlo\."\E-ER 

~.5.t. C.,lInder or rOlor Ihreshin. or ~pllnlllng Irnl1th: The lcng'lh 
of the c~'linorlcal volumc i!eneraled b)' the outermost P0lnll of Ihe 
cylinder or rOlor elemenls. as the cyltnoer or rOlor rOlates ahout lIS 
o"'n aXIs. and as appropriale to iu Ihreshing or separallng secllor. 
I dimension L. FIg ~): exprtrssed In mllhl':"lelers. 

.,·_.1
)r------=~.l.~~--==------..,
-

,~;.IF.E5"'lrJG,. 

~------- ~=-"':"":=ll=---1 
·SE.r:':;;'''I·,~ 
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FIG. 2-CYLl:"DER. ROTOR. At'D CO'CA \'E DI~1E"SIO"'S 
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::.\.!I.' Slnl1lo 01 mUlllplt ~'hncien 0: roton ml~ t-e dupo~ec 

latcalh (FI~ ;It or Inn.cnUOlnilb IFlr .:, lI'n:'tn thc rombint If 
rm:ltlpie C'~'hndcn 01 TOlCrs art u'td. the numbel shall bt statco 
• nd tht oimensions j:1\'cn It IT. FII1~. 3 and ~ 

DIRECTION OF
 
COM3INE'iR:.V:.
 >--il).... 

FIG. :--LATERA_LY·D!S?OSE:D Cn.l~DEF:~ OR ROTORS 

FIG, --LO ·G.TL'_' "~.:':'Y·DISPOSED CYLl~DERS OR 
ROTORS. \'JEWED FRO"~ REAR 

:l.t> Conca't:;'. r(ln:.\'~·'hzp~c' !t<.l1onar:- tie men' "dll,~n: \C1 • 

thrtshtnr ryllnot! 0: 1010:. fille' prlm'TI!;. \(1 pr<lm It thresfltnr 

2.b.1 ConCb.t ...·ldtT. or Itn.th. Tht DutSIC\t olmemlor. of Iht can. 
n\·c. measurec paralic 10 tht axl! 0: It! l!~(lrlateci thrcshtnr 
c.. ilnoer or to : IO::":1en,,)()t'i \1;', FJ~ 1:. exp:r~~tc 1:"1 m'lhmettr!.. 

2.(;.: Conant ut'ltn'lh: Thc .r~ I·:nfl:. dIme. 110. mrlucln;. 1M 
firs: cn~ 2.' hzn C\ !~I~ r n':i\t T~l~ ~n~H be r:'lt~S ree IT. ~ plan 
p~:-p:-n::lI: jz~ 1(\ tnt ,xu 0: It! i:$~C\:!21tC: ryl:nor o· rC'10:. ~ no 
aroune tht comou: form~: :-'" the l:'lnn sl::-:art~ 0 Iht cone.\'t bil~~ 
olmcn!IClr, _. FIr· ~I. Cone","! arc Irnflr sh.1l bt ~xF'ress~c lTi 

milhmele~s. 

F G. ~-CONCAVE ARC 

2.L.3 Conca't art': A comnlOn (2hcm'II\'el mean~ of drfl lnf ire 
lcnflr., in depres J she.1I b~ musurtC from thc oUlSide o' lht firs 
bar '" tne OUIlIO! of Int 1l:S: bil. m • p'"nc p~rp~nC:lCuI2 te. tht 
UIS 0: tilt .nOClil1(·' r:.h .~: 0: t 10 (ClmrnSI". ,. Flf. ~ . 

NO,t \\'hu LaU.r 1h ~ mtUa f drflrlnr 1 t lrr irnf1r, Of 1 It ronC"t 1: u 
tUrf 11~ that t~t' dllmtlt~ 0: t!H lUl,,"li1tC C'~hndtr or rOlOr be quOtrC .d> 
~tl p".rr'p ~ ~.~. 

::.\.6.4 Conc:._e &IU: Tht produrt of lhc conCI\'C lI'IClh (0: lenflh 
anc arc IcnFlh: exprcHed In squar~ melcr! 10 the neates hun. 
dreGth 

:.t..~ I marc lhan or,~ conc;a-r h u~fd. thl~ so.1I be s" stalrd. "nd 
toe OlmenSlons onc i/tU shall t>c g'\'e ~cplralely. 

2.7 SepIl'1ltJn~ V-lr: A permear.lr elemr!': v ''1:'~' Ir ron' .. n,.... ' 
""itt. a re)a\l\·cl~.m(!\'mf dC\'lre id.ia~n I, I: I· fllle: II pr"~ lilt 

sepnatiOT•. 

2.7.1 Conca.t ~ralr: Thil ponlon 0: lht cone~\'t arro ""n'eh H 

pcnnublc for separalion. 

2.7.2 Conc:..t rralr ulrn.lon: A permeahle clement l?prOI 
imilel~' roneentnc ",·ith thr cylinoer anc frner<. : iormmf ir 0 

lenSlon 01 the COnCi\'r contour. IS snoll'n In FIrs _ anc.• 

:.i.3 Traruhlon J:T1tlr: A permublt rlemer.: te, ;,rc'\'16~ 1:;, . 

lion from tht ronca\'!. (IT C'onCiV! rralt CXlenSlorl. 1(1 lOt ntl" 
separ.lInf Oe\·lct· 

:.i.~ ~puatln; FI'liIJo lenj:"th O~ ...'Idth: Tnr OUlSlOr Olmen\IC~ 0' 
Ih! prrmtabit arc .. mc!UOlnr hamt memller~ mt .. ~ rro ;:or.litl" 
tht al! 0' it! aHl'CI:ilrO C'y.lncie· or rOlor cx;:ressfd In mil imrle~~ 

:.-.~ ~epl.r.tln~ rralJo &l'C' Irnrlh: Tnt DUISIO, olmrnslor, 0: 1fH 

pc~mea:-It ere. trtdudlnr iTamt membcn, mezsure6 In , pl.n, 
perpendicular I!' tn! axl~ 01 I\) assoclclrC ('~ !lndrr or TOlor. e~,re l' 

ee In milllmeler~. I r,;:i.\' 'or cxprcssec if! cirrrt'e~ if Ihe Ol.mrle! C' 
Iht lS!orlatcC r-"lIT.Otr OT rOlOr IS .i~(' quolec !!oe! parapa;:h! ~ t.: 
inC: 2.c.3~ 

l.i.~ 1n.1",lIlon S'n<U lenrli:: '!'nt COnlOU: lenfl of lOt uppr: 
surj.~ ollht trannllon Fratc Inrlucm; in-me mtmhrn IOlmenslN 
E. FIr ill cxpre~see;, In milllmeicn. 

~.,. I Conca'l ty'alt ~ .. : Tnt prociuc: 01 COnCH! palt arc 
Icnrth. IdimensloT. A. Fir 0) lino roneHt ienflt 0: ""Idl~, Idlmrn. 
sIan W. Flf .• J: cxpresst'c Jr. squart meIer 11' the neareSi hun. 
creclh 

FIG. t·-CO ;C..;\,E GRATE ARC LEI' GTE 

~.i.~ Cona\t ~r.lr trlrn.lon an:a: The produCi 0: ror.ri,,·' l'rilt 
rXlrtlSIOn lenr1h Includln; frame member! ,ol:ne Slor Gr.. • 
h:1G th:- CC\nC'e\'t WJCtr, or h:nflh: tXprtHec. 1Tl ~qUir: r.ltlt'r~ 1 ~ '! 

ntarcs: hundredlTl 
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2.i.Q Tramilion I!rau Ilrea: The producl of 1~lnSl\lon grate 
lenClh (o,m~n~lon S. Fic. ;) and Ihe Irnelh or ,,'jdlh of the 
H~~':"i1ed conca,'e, expre;sed in square mete;s to Inc neare'S! hun· 
dredth. 

~.i.IO Sopal'1lllns: I1l'11u area: The product of separ.uint grate 
cn~th lor "'olh) ind ~rc leni:th. expreued in square meters 10 the 
neare\t hundredth. 

2.8	 Funhrr w:pan lion d., Icc,: 

:.8.1 51n~ ,",alkor or un" l'1I('k uu: The product of the 
Ir~I'" " ,qrt; Ic:menslOr p, Flcr .• an" band Ihr l:lside "'lOt 

. dl-;. n"r.r, 'p., ~If 0, (1 the se?~:alO sldt structure ImmeOlale ~ 
Jc.,;,:e:l: t t'.e SlrJ" ".H:er5 (IT ra~I., expressed in squ3l~ melers 10 

" r~st n 'nortotr \\'nere ",;,1 :er ex::ml m are used II: the 
lan:z:~ s~erlf,call(l:l5 (,f :h: m.. chmt. dlmrn~lOn P snail br lal.en 

1lo'1I~ tn': aC.1U!lablr ?(Ir!lOn! iuily rxtenote ana Ihls condillon shall 
Ot staled. 

-CI 
"1.'_' .;".> ... ~ I -:: -_ • f ... :.0 

_;.t1 .. :. '1' •• 1(" •• :l.I£ 

FIG !'-COI,~Blt'E SIDE \'IEw 

f--=--=-==;;;::.... ' -==-.==...:.....-,r-----------..
~ J L J1 

,~===========J UUU
~l	 IF
j========'=1 

~,l!.~ 5tTll" ra.ddlo &rU: The product of the racdle lenrth 
ICI:;rn 1(\ C. FIl ~ inc tht t.~posed ",Ctn of :or raddle I (jamen· 

C'r R F"1~ ., ~x;:!,:s~tC In H.uar~ met~r 0 'I t nt~rt'st hun· 
I~O n 

2.8.3 S~p ..ral:n~ drum: .; rotatlr,g p~:mrat-Ie C:1lI:1. "'lIh liS all~ 

Jp~lr'l"malel~ norllontal. on '" Ich \eparall n IS promoled hy the 
:~moii:'l~ ol .. :I( ,.,~ tht c:-o- matrnai c filalneC ~Ilnln 

=.5.~ 5tpar,Lln~ drum ar... , T:lt proouc: (,' he en!," anc inSide 
P~:""j~flet i; t pe:-mt"itblt .1r~2.. t'\? t\M~C \1 art rH~\r:-!t I! t' 

't'&::r\: h,rlcreo:n "UII ln510r J:2n~ler. eX;H~~ eC IP 
:7 :d"Tlt:te:-i sn\)uiO i:h t s ::.tec.. 

:.b.: AUIllillr:' ~plU1llint Ot,I""" ',~.n~ ,eplatin~::t;. 

:llor" lD tn,' ~aln ~e:J .. r2IHJn mrcnanlsm~. anc other thin tho~t oj 

al~!=Taph : • ana :i~ ~ubpara!;raphs ~.S I. : ~ ~. ane : 11.3 
:.9 Sh..~: 'T he ost'll al1n~ structure soo"'n In F'~l, '1 one b ""hlco lUr· 
;lOll!. tht clc:..,n:n~ lIe'e 0(sle'e5 o,"d "'hlco ma~ ~lso suppor~ tile chaf. 
le: Ilc'e ~nc cn~ff : llelt extension, 

~.J(I CI~llr.• n~ artlU 

•. 10.1 Sle'e rlu..llin~ areu of tta !hr..: The ch.ffe: sle"e. In· 
lrrmeOI ..l1e SI:"e, roeantn" sle'e. anti extensIOns' :0 them. The are. 
01 eacr shall be calcula;ec uSing Ihe outSide dimensions of Ihe 
;>ermnble sunan IncludtnF frame members, and shall be ex pres I' 

cd tn ,~uare meIer' to the nearesl nunoredlh 

2.10,2 Pntumallr clunins: artlU: Where chaff is rem',"eo b' 
atrC'dynamlc meanl .. lone. These areas shall bc c~lculated JI Ihr 
produ" of Ihe wldln and d~PI, ot the ail ,Iream allht ;>(JInl 01 ('un· 
t;,ct of the JII "ith Iht ero;> malellal. T~e deplo shall be mea,ull·d 
;>erpendicular 10 th,' :lIlt'CIIOn of Ihe aor 110'" Tht area shall he c\ 
preHed In squart· mt,,:n 10 Ihc nrare~; hllndrecth, 

:.IO.~ Olher ricInine "T1'IU: Dm \creens. recleaners. and n her 
a ~ihal\ ;leanll1c de ,,'cs Th·,' e areal ,hall hr 10,·.··l'ltl1 
Per ~ t:£b t 'UI:1 ~~c ;1na ;--Tlrumat,C clt:i",n~ .~Ht:i) 'r,;: I b:­
(",;, t:ulatto Jnc l'\~r~',\'c J o:,fln~'c In p:H~~r2;! \ .. 1 1 anc 
_, I .•. 

2.11 5~.,'!1"p'fOntnl • • . 
c-. :-e~~ dt IntO 'r ?3 J ~ :.: r }.. ..: : .. : .. ~. :. - ~ )C' :. ~ " 
•.e.•. ~.S~ .•. :0 I.: I .:. Jlle :.1(1,:" sn .. 1i he ISlrd indl\lo:J:JI;~ anc 
S:'ln Ie 1'01 be u,ec \Ill~ ~ II I ('omOInJllfl ~ a meal a' III maentnr 
pe:iorman~t 01 cap_c :y. 

2. n En~ine pH"'or: The \'orrt~ltO !lro, raleC. br ••:r pO""el In ar· 
coraance "lth So:,rl~ 01 ';ulom me ::npnetll S:anll~r:: SAt: J~lh. 

Enpne Te~1 Cod.· - SPH~ l;:n'tlClli .. ne [l,rst. a Inc~' 'tlntc rn!'tne 
Rl":>'\ ,,·hler. slIa!: ht :aleC. Where ?J I',U a: m~rl.~l~ It· :re :Ilt U>r 
01 :a different lest ':OOt 1 " Cltl:"::THnln~ en~lnt' po~rr. :nr t:~~lnt' !:'~l 

c(,dt snail be ,:alrc 

2.13 En~ine di\pl.c~mcnl: Enrlne dlsp'ilcement s"all bt e.\pre\'rc 
In liter to the nearrs: hundreoth .. 

2.1~ Tumln~ radlul: The olStance from lne IUrntn~ eenler 10 Ihe 
cenler 01 :llt cont"c; of thr "'Oet dtscrib,n2 Ihe lerces corcle" hlle Ihr 
"ehlde II c\tcutin~ It< sholles: lurn "'linout tu:nl~: br;'''t5 tn opel.' 
lion The ""hee! base anc FUldr "'ntel trrad ",·ietr. shal bt Stilec Turn· 
inr radIUS sh~l! be expressed I meters III the neareSI hunareoln .. 

:.15 CluMln~ radius: Tht Clstance !rom :hr turnln~ crntcr to Inc 
.:>UlrrmOSI po nl 01 the comolllr eleCUllni' Il! so lIe~t tur "'lIrll)U: 
hra~e! I opelatlor:. If tquipmr~,1 p IOns or ~I\ach rnls ailcc Ih.!I 

C1T:"1~nSI ~. ~u:'~J cquljJ:11cnt ~: ~i' be ~p!"c:rt~r. Tnt" .. net. b;-!~t J:10 

~ lOt "'hrrl tread "odth shall br Int ~~-n: ~s:n a Jr"a • 1~ 

C tara ncr l;,dlUS ~h;dl be e.\;lres .:r. Ir. m:ten Ie tne n~"ts: hu cred h 

~.l() Combin~ ",~l£hl: The "c:r~.; , ': : com Itle m;,c' lOr rs' I;>;>ed 
;(11 ~'1I'Ie ;JrlJ Ion Tht '" rlF 1 ,~•• I be t1el:rrTllnd unae Inr . nOI' 
uon~ . peeu·lee IrI t'ara~:Gph~ • ~.: : ~.~ : e: .:. Jnc • .: ~ Jnc ~nr 

Iud tanla ,ha be rm?II' l~ OInel eq i1pm:n: OptIOns ur auacnments 
Jtl~(,1 the "'el~hl such equ pmen: ~h.1 hr Iptrll'oed (omh,nr "'C1~ht 

~hJ I bt' ~'l;;;H:.-~!.eo trl kllC't~T:im! t In~ ... e:.!r~Si 10 

•. 1- Combine I~n£lh: The O\tr • .1 e.M,· SIO lrom :he ic emOI! Ot'tn: 
I the r~Grm 51 ;t0lnl ..:" I t C r:l~' I r: :;'lP:o C" fitlc "pera'lon 
mrHurec p3:. lei 10 tnr iOnpll:c: .1 ,'C',lr: i . ~ Of thr : :r.t-lne ihr 
ne30tr ln~tZ:ij,t'C: \r.&:. , b,: \;&1::0'. :l lG 1· Ii t'* t.J l:)m:-rll opuon' or at· 
ter 1i.1~n:~ a: erl tnt' Io:n :n. ~Ir~ t'~ ";':""t';I: ). a:! :'It' ~pr::ljt:'C ("m· 
hnt len¥tn s .. ; bt r.~pr:ssrc I, me e:s {; Int ncaresl nunclcdlh. 

:.I~ Combine h.i~htl Tht 'el11col d:sl;,nCt Ill'Tn IIlC pane cr "'. It 

Ihr combine I! 51an:!,". to Ihe hi!!n:!t point on the combine. Thc 
htl~hl shall be measured undel the conditions ~peclflCd In para.~raphs 

• ~ .1. : ~.'. 2 ~ 4. and •. 4.~. The hClchl "'ul'. all ro:r.oonenls ar. 11fl~I' 

110 i r Iransp(l:1 ane lhe ritlrn: "'I:n .11 ..amp menl; In pOSIIIO, I r 
lic;:; C?el~11 , ~nall e-e soeclflec. C ~'lnt hel~ht S .i Clr npts\tC I 

m~trl! \(\ the /Ie~rest hundreoln. 

~.19 Di~('hllr£e hei£ill of unload~r: The "enlcal dislance lrorl'. Ihe 
plant· on ""nlcr. nt ro, b'll~ I ,llndlll~ to tht I "e'. pl',nl 11 t, t 
jl~crl~H~t' O· ~nln~ \, ltn ::it un (l~d~: 1:-, oper2t\~~· pt '-ilion a~ s ... r. :n 
!=l! 10. The el~ I !!. I hc mt.lurre uno:r c nCII 0 ! Ipe; 'lcC :10 
:--arar:::pni ~ ~ :. _ ';.:.: .;.: :! c: .: ~ Dlfu:harg: t.frJt ~:"jc'l ~t' e . 
pre~~eo I~t r:1t e:' t'" trll' nt'Jrt"~: nutIOr~Ctr, 

:.1(1 CltttrtlnC"t' htiCnl o· unhH,oer: Thr \e~I',j 0 sun,,!' : r~ In: 
;l an. or. "'h,, tht cr m::-Int " ~t.neln~ It•• P0lnl on Inc unoer\ICt III 
nt unloader locat~d al 3 hC'1I7ontal \JISlance of on: mele'I:.: III Irom 

the o(''''esl ;J0lnl o· toe QlsC'/laq;e openln!, as Iho" n In rl~ 1 TOls 
htl~ol shall oe measured under lht :onCI!lons s?tClfoec In pa:a!,rap 
1.1 0 . and tX,resstc In melt:! 10 Inc nt~rest hu nO eCt:: 

:.21 R~ath of unloulrr: Tht ~,orilonla. OI;IJnre me3~uree ~tr?rn· 

dlCU 3: Ie· tnt OnplllOI .;,! ce:,lel iI. e 0\ tnt cO~:-Ine. il "' ht 10" e~; 

pI" 10 C'f lhr un)C\i,oer dac:iargt o?r:\In~, t e out~:m"\t p 'tnt of :nt 
header on the unloaee! Side a\ SOO"'I\ In Fa:, 10. The reach snail tle 
measure:: undel ron d,llon .peC1flto In pala~rJph :i.l Cl. and c~preHec 
In mclen to tht neatesl huneleCll'.. 
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~\ .....	 .:.~ SC'l'ftnin~: Thr 1'(11alln~ "f dt'''ed .er'J h~ • l':l\' r.r.::I:t,; :\r.-:; .. .. ' )...( ,	 "hert' Itl( oe\lrrG ~eed 1> C'~rntd over th! orl'\rt .. ne lhe undl·"·'·~ 
f ." \ , 

\.. '.' \	 maleTl ..1 penclnle~ Ine drl'ict ..
--" ,	 4.fl ChlLfflnl:: Pncumalle c1eaninl1, 
. j,.:) 

r ., •.•... 
1 -\ . 

I 

L-. 

FIG H'-GRA]" l'I'\ O,/..DER S?EC'!F'lC;..TIO ~S 

SEC'TIOl\ :--C'ROP T=R~'J"OLOGY 

3.1 rCl: :h~ i':'~Cl~e! of lhl~ $:oncarc. In. lrrm "r:om" ~n;ll re 
I,,~cn a~ Int genn. Irr~. 0: rdcrenrt .or the ,,'hoie r.nge of paJn~. 

~eed~. legume, lno frult~ "hId', are cap.ble of bein~ reeo\'crcc from 
C' op~ b. ;, combine Iian'ener. 

3.: Grain (i.m ..~e: Fo: Int ilu=?o~t~ 0 Tnl! Slandorc. P;'lT> d.mar' 
re er!t. (\n1.\ 1<. ,hH an7'1:"J \Cihi!' 1 ~hf meschlnr. h ~hcll ~t txprt'!-\~C C:~ 

t to r~rtt'ri~ac! ~~ \:.t'IP .:. tv :nf nei!rt"~ ont·\en:'h, of oisinc!'tCt t..rinel 
:r. hr ~,m h. 

~.:.l \'i~lblt ~r .. in eMma!!I': ,,,'rne; ci.m"Fe \Iohrrt' 1. t stee CO.1 
ilpf'\,..j:r!- ~T(i,.j~·T 1 Ihl Tl4:'t.t·C (',H 

3.:.: In'i~lblt, pain ri ..mh~'f: I.t"n! a"m"!'T" hie' rr. IT~ I . 
!-HUmt', l~tl'~ (I' !-='~~l~i t f 't'!"curn (1 Otlr:-r!".~r.~lIn~ 

3.:- lmlhn-~hrc heae~: AT'. he.e pne, cnr' '" ?"r, of ~.m! fTClrr 
".. hleli .. II 01 par' OJ tnc scce h".' nCol 1>rer, Mlarhcd 

~ ..: Rf'lUrn~: Tor rrlaH'j1i;~ horr tnt ~r,nr :lri!nJnp m~rh"nlsrr, \l'hlc 
t recHruiil1f'C io: rtf'H1r~~SJ 1-= 

:' ..l, MBU'T1B .olher·lhan'l.'rl\ln I" ~rain Mllill: ;'1. 101. -'~I~h 0 
rr.;l1e."i·01k .:hH'·r~tr; d ,ciec h~ Int lOla, "'el~" . Cl\ r.'r. I • ~mpl~ 

:'.1' ~oiSlUrt, ronlent: "lolr-turt rOrol(r, ~ I , cror ~ ,,,Ii ht, eXilrel;' 
tC or, :nt' \I.'t': h4:S1~ -,a' ;'l:-r"e:i~?f.1 mQ1r-.:un· CO~H."n Of r:-21T. and :ht 
""It'IS\urt C' nter. o' rr,~lt:-l~j,o hfr"10c "r:ri:ln "nidI Ol d~l~:-:Tf1ne\: 

:rom ~ampIC! l~;:cn ir rr IT" dllchU~t 0' tilt rO:T."lnt" dunnf th! IC~' 

prTlod • 

3.7 Planl Icn~lh: Tht Ienrth Clf lhe plant from itl hal•• t ground le\'c 
Ie' \1' :Ift ... nl"r Iht· ?l~n' 1 ~tr21J:,httne'c e>"pTtHtC 1Tl Crnt1rn~1en 

:'.!' $Iuhblr Irnl:lh. Tht· icrlfl' o! Int p,or.1 ~l<;n, 2:: .. :hee lC1 Tnt 
J:rnunn ImrrH'Cl~lt"; aflt"· tlcn~\ 1n~ C).p:-~~~t'v 1n ml i1melrn 1 the 
nearrS III 

~E(,TIO' ~-rO'·IBI"-;' P::RFOR~1'; 'CE 

~.1 Thrr;hlnf: In! MIHh .1' o! ~n:; f ClI:' thf nt, tClb or poe 

~.~ Stpar.,in;:-: Jr.!' l'hiZ1in~ oJ drii!rnrO !\t't'C Sr.1c I orh:-t~_ ~nc ur,. 

1 r~\hrc m~lr:lai rom: t' hi., 

':.:- Clean n~. T t llf. ,II '.' : OelllfC ;tl'e fro::", eh.f:. sm,,1i derm 
.. nd un:hrt~hec maleTl.i 

4.4 Sir'lnl:: Thc !lol.lInt o· tI~mcG ~ee': ro., • meeh2nlcal de\'lC't 
"hrre :hl' or~1 ed ~etd penetralcI lht de\'lce and lhc undrmcd m;'lena 
I~ c .. rlled o"er lroe del'iC'!' 

4.7	 Feoed nl.e~ 

Cr.) GTIlln l~ci nit': The ,,·tl~hl of /ie.ir. includlnf pTl'reHIT1, 
losl. p"Hinl; lhrou;:' Ihe m.rhlnl' PC'I unl1 of lIme e\'plt~ eC' II
 

mctrl, tom PCI haUl.
 

':.7.2 M.ltri~l,olhel.lh.n.p.. ln Ired ralt: Th! .. rl;r. ,.'
 
m.len. <11' n·lh"n·pr~l. p~ 11111: Ihr(lu~t. I • rr.ilC' In! pel n' C" 

Ilmt nprel\ee Ir metTIC 1 ! per hour 

.:.;.:. Talal lH:c rllU': Tnr sur. 0' rr.m frt.:; r.lf ~nc T:'.~ltm 

nlllt'·ln.n·r:;, ~ Iree rill(. nrrt~scC If. mr:nr Ion, p~r houl Tn, 
metcrl.l.nllll'I·lr.ar"I'~.lr.HI r~.lr, r.ll(' sh.lI hr sprC'lfleci 

~.~ Gralr. "'nel ~na!l Oe C'i"~~lf'rc; .. ~rorctnf' wlhcl: lourn anc '1•.1, 
mrluct .. ! fIe e It'Hr cllrihuahlf 1(1 Int m;,:nlnt . 

.:.~. J Prlll't'Hinl' Ion ralt': Tne \Iocl!,h: pro unh of time (l' OCl .. rn, 
t't. j:iC! i anc f:-i.1~ trOTT, unthrt'!.hrc h::;.o!- rt'mai:"l1n~ Ir. ,'u bul~ 

C!no r~.G: ~ tt'· C"O:T.""ltlI0:" of ~h! :hre',nlnr ~t:p3r211nr inc cic;.nlf" 

pret("("H': Prrlr!"~'l ~ \o~"t'~ \h~ , f't Cl:rrt'l\~tC (:~ t: prrC't'nl~~': n' 
the pair, Irr- ral! 

':.1\.' C;B1nrrin~ 11111 raU': Tht ,,'clrh 0 pait per un) 0: lImt 
\10 hlch n., hl,tT. ml!'~c 0: CIO;,\ptC jw Ihe he .. orr u: plrkup G2tne" 
Inf lo~,'cl Ih~11 h~ npre~~ee il' • p!'rerntarr pf lilt ~u~, n, In" p~lr 

feee r,nt ane lnt l!alhe~lnr lo~! rail. 

':.f..~ Le.\; ..~t I05S: An.' HWO un12r:. lQS~ 0: rr.lT' from Iht C'or;, 
hlnc olhcr Than Ihe~r 6e~C'rineci ahM~. I: ~h.l\ ht c"P ~"cci 2 " 
perernlilr' of Ihe rr/.b feee t.lt 

':.9 C.. p~cil." Tnt mc;,surr of lnt ar.i1n:. (>j" eo:':'1' int If' pel'Hlt", II' 
i UOCllO of hiln'C$lInr ern;, 

~.9.1 Combinl ctp~rll~: Trl! r:-•• X1T;1urr, Sl.:lt.lnrc 1 I. tece r.lf 
2' \lo hH" ltJt" i'fnre~'mr iop- It" t· . \l,"lltl tnt :i.:rchin,· lfl flt·Io (1 t'Ti" 

11M or It'c' fTn:Jnn I' a' SI.Ie:. IT T~' It I bdo... II Ih~lI 1-, e· 
~ ~\'t·c : " ft-" 101 ~ r~:: (JC' 1 fSH for orlc:ml ln~ (":in.. rl \ 

sr.al! t,t' cr,n orll'o Ir .n·wc.nrc ,,'ur. ,;SAE Standarc S·''1t. ell. 
hln~ ('2pocn. iell foru:ee rf 

~.9,' Gndn OUIPUI c..pacit~': Tne maximum SUSI~lneo r~lr ,,' 
rt~l OI,:n<.1/;t': from I r rornhlnc', clcanln~ 2ppora1u, IIr: 
C'·UCIn~. II 10C' arc fillce. iludl~ . c1ccnlrll' dC"lee, a~ o!'flnee II 

,.~ilpapr :. HI.:) .r "'OI:r. ln~ roC'~sslnr IOH Ic\'el. "nt. In, 
r.1H Int Ir, -Ieic Oprrcllo ~,. le"c' flO ne. I~ 2~ SlalCO I. To~" I 
heh,", I ~n~' bt· C>;;lTC~'CC m m~tT1, ICln! pn hr,uI. 

k.anc' o! ""'OUlU" 
C.onl"nl HI )',"'n1 

Atrtpubh h.", .. ('I: 
M. 'f' n.I.(JI hf I"Th.n"",. aIr, M.ll!;nal (Hhfl 

C'Of\ 1(.1 GUltI R.ht. Grun Th&Jt C.Ultl PUf'rnt 

~"hr.t c, { - ~.~ l!.. ~t 

b#'I.' ! / - :.: ~ C"'( 6·~: 

ki'· l.U - :' : ~ .. ?, ZO·fol 
~"rhUI'T (I" - 0 I' 1 (0-) ~ ~.'(I 

MI.:J" U,' - 1 I' .10"~ J("." 
ICal rum) 

) (1_ :\ ('1K.rl"'''.~ 
~ .. c•• n· () ~ - ~ ~ 

ell' (UOhl. 'Lit'lc:,aOf'l1 0 nc. I" ''',11 1"'- CIt. 1', t,· .... t.tiol1'!· l. I.' r­
Ih. I •• ,.r, un·, h:,clI "i.tll.: It... rllf,,,rnU''''''''lmloL!tO· '·I"')fI·e..l1tH. 
U'i\h. IIr",r.', ,·truo.: 

Chrd ~lJond.rch! 

oI.~AE .s. I: (.,.in: Dr\lrnl ,on. fn' ("ml"nr G,. n l.ni ~."Irm. 

s... <' J'I! F.nrtnr ~ r~ (on\ - . pu. l~nl1,or, .nc [".-.1 
~SA£ 5 ,"''''! , (nr. \.1f){ [tpr.rl'\ inl P'li rdur, 

-". 
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ASAE Standard: ASAE 5396 

COMBI1'\E CAPACITY TEST PROCEDlJRE 

Dr~r1optd h~' :rlt AS,.;E Griim ~:itT\nllrjr Comt=1ittet. ~ppfcwed h: tnt P(1~:: :Inc ~iiltl'lU,e:: 01\' \lOr. 
$:;nct.f:J ' (ornmltlr,t il:op1tc:n AS~E ~ii:cr 19" ftt'cmilrmtc for (\fa 'tiT u~t":mt't: i~' 
rte' J~ 1fltC ~!o & ful 5u.ncard tt"Dn:1r:. I'JR..	 . 

SECTION !-PlJRPOSE ASD SCOPE 

1.1 ThIS Stancaro IS intended to prOVide Ihe baSIC requirements for 2. 

uniforrr: procedure for I'lltasuring ane reporting combine capad!)·. as 
delined II' AS.;!: Standard S':;~.1. Termino,og)' for Combines and Grair. 
:;af\e,l:nc BeC'3U!e neD concltlOns are >'anable anc unconlrolla:'le. 
the pro..~oure pro\'loe~' onl:. for Ihe compara:lve leSlln~ of one 
tr"lcCr.l0:,. 0: one macnlnt ccri!lgur~t1on. reJrHI\I~ to .nother Jr.• pa:. 
:lCU aT COT0t' COndltl0r. 

SECTION 2- TERMINOLOGY 

l.l Tell mli.Chlne: The subJcct combine or combme conflFuraUorl. 
~.2 CompuhoD mlLchine: Tht olher combine or conn~ur:.tlor .. 
~.J Teal run: Tne events necess.!)· 10 record • Single se: of 
mtaSUremenlS. 

~.4 T"ll: All the e>'enl~ and dat<. cOr:1pnsing several tesl rum. 

•.5 Ca\.Ch: Any maten,,1 collected during .. leSl run. 

SECTIO . :'-E_ECTJOS OF CROP 

3.1 Capactl)' teSl. shou:: preferably be ronductec in crops anc condl' 
lions Istee m A5.~E SI":10,rO S;;~3. ,e:mln Itln' ior Comolnes ane: 
Grain Saf'\'em:1e Whcre test dalc indica Ie t!'1;; sucr. reQuirement! 
ha>'e n t been l>d-her:e to. the rea~om ior oepaMUre! ~h.1I b'c Slated in 
tnt leSI repon. 

,).~ Crops used for lests ~hc.1 be rec<:"lahh' unliorm. tret 01 Clseisse. 
"eees isnd ot;,er ero::,. n,,:,, ;""::ic In ~enera! be standin~ ""ell Iflocal 
:.lmatIC :onciriom or 10c.. l·p=ac:lce~ It;c :0 different con;lll ns 1\' lea! 
Oi th~ 1"(2h~' (ie: in~.a;]c!· ~'jdes;)Tt"C lc'opn£ O~ the ~'Incr .. ;nf: 
c:,op!. .. ~nt C1TCUmstan",:~ ~.,ouic be s:4t:d In the les~ repu~ 

SECTJO~ ~-M.-'lC~1."E:S 

':.1 The les: m4cnlrJe ~h,: be- icii:.' loe::t1f'lt"c ,s to mai\:. ::1oCJe~. ~·ti.r 
,nc other pertinent miQrt:13tton. Tht le::m:lOior:' ane methods 0: 
t:1easurement oeflned b' ;'.5,.;E 5lanoare: SJ~:;. Terminology for Com. 
DInes ana Gr"ln Harve~tlllr;. ~h .. 1. be used "'here rtle'·ant. 
4.2 The corr.parison maC'hlne shall be similarly identified. funclional. 
I~ soul1d and one "'hich has tteer. antiahl: on Ihe 0ilen markel for a 
connnu( us pc:'!oa of at leas: one ~'ear ;:rior to Ihe dale o· the I:~t. 

J.3 At the ume of test. COI:-, te!.: ~:'lC c(lmpa:"uo:. mac:unt"! ~hal! b~ In 

~ood order. ane the VoIorKln;: ;u:iaces \~,all hHe been adequalcl~ run. 
\n. 

~.J immedialely p:lOr 10 tes::n~. hOI:J ItSI ar.:: comparhon mischlnes 
shOUld be .d.11Jste~ for oj:'umcm PC:"':O:-:;-,2rJl': 1:'j t~t 5o'i.1t ?Iccr 01' ::O? 
l:.al ...·tll bt used for tht leSIS. PrtleS! aaJullmcntl should aIm lor op. 
t:i.HJT:'"1 Pr':,";o::na:1:-t wtt:. hlT"\'t~nnf con::itlon~ ;:,-~It'al of nor:7la! pTaC­
lIt: If> the relevant lOealll'l (;or: snoule b: I:' 'e~, 10 ensur~ l:'al lilt 
.;o,k:',:t t"\'C 1:1 :n:- CI:~r. LT,:.Ir. \Cfi.1D t" tht test f"i•• C:Hnt 1\ Slml ~r to 

:hat 01' Inc C':Jl'llp~nsun m'-~:lIne ?:~sllm re~ponslo e ior ao)usllng lhr 
ma~htnes shall t,e ~1I'en .ciequal~ tlmc and l)ppOMunll)' 10 do so. "'1In 
rtara 10 tht time eOUtremenll at' Seclion tl for conduct at' tnt l~st 

?r~per. The) shisll al~~ bl~ responSible for deciding ,,'hen Ihe op:lmum 
a0.luSlmenll h3ve oecn anamee. I 

~.S "0 Ad/uslment of Ihe threshi:1i:. ~eparan:1g. or c1eamng 
I:'I.enanlsml In~1 be permmed dU~lng the test. 

SECT/O!' :'-COLLECT101'O OF SAMPLES 

5.1	 :'ppararus for catching Cft)P matenA! discharged from rhe com. 
Ine 11;.,1 be oUllI lnG ope.rateCl so Ihat 

5.1.l The "'hol~ of th~ e!'!iuent from th~ ma::lln~ is cau~ht dunnb 
Ih~ catch penod. 

S.1.::! The rram calCr. ma~ be delayee: aiter IOllIallor, of male:'!al· 
other·than·p~in (mo!:/ ClItCr. to compensiste for rhe ume the gram 
~pend~ in the :00\ eYDr. Thl~ c:rcumSI:lnCe musl be repone:!. 
:'.1.3 C'lche~ ar~ ~l<.rted anc stopped "'Ilnout mle:-:-upung com· 
:,:n~ mechantsrnl or iON'are :rJvel. 

S.l.~ Tnt appisralU~ doe~ nOI ~I~ni:lc.ntl~ Intenere "'nr, the cum· 
bine's normal opera lion: for Instance. ""m, the :'10'" oi air from the 
cieanmf; mechani~m. 

5.!.5 Catchel are tal:~n from the poinu of norm..l discharge irom 
the comblnc's ~epar.llng ane: prtmar; clean In!' mcchanlsm~ al the 
norma rate at' cl~char~e Conveyor·rype apparall:s for impruvlng 
Ihe acC'rsslbilitv ot thc catch ;lOInU IS oermmeC:. but must be such 
as to cause n~ C'han~c in Ihe cono::;on of Ihe nop matenal as 
dl~chargee from the ~ombme. 

5.1.6 Samples of grain for analysl! C:ln DC tal-en by passm~ a coro· 
:ainer Ihroueh the stream or rr"tr. al the cat:hine =,oint dUrlne or 
ir.imed:atel~ -after tcy.ln~ ~he ;',zlr, cetch. Sto:-a~; ~~ntalnet! shaH 
be .omplelel~ lilleo. anc air· urn:. 

SECTJO!'\ 6-TEST PROCEDL RE 

0.1 Pnor to each enlcr. ptnoe lne comillne snail operalt lor ~uch 

olst,Wet il~ the leSI SUOcl'l'I~ r m". oeem neC'es~a:'.... :0 er,sure lhat can· 
0:11am ha>'e become siablhzeo th~oughoul the rele'·.nl mechanisms. 
6.~ Durln~ this period an:: durinF Ihe catehtn~ periods. :;,e full 
ea:hc:'tn£ "'Ielh of the ne~d:r sn:.11 be ulili~cd f tnt eroo IS ,,·indr,,"· 
;c. the ~:-lnc!'(\'o1'f ~ shnu d o:-tltr~ply be s~'mmc:~lca) 2nd ~hc~ nt' ;'1:":­
ed U? 'til-noB:. oSnc smoothl~ ~,. ensure :iov. ... 1 ero: ac:oss SUbS:3:it1t:ljl~ 

:hc l:.t . ""ICln 01 the thresher. 

6.3 Fide. ~p~d ane compensato::,' hcader .cJus:ment! 5n,,1 oe rr.ao: 
onl~' toet"'·e.:n leSt rum. 

6.01 Field speeds for tesl runs should be selectee to sian bela" the 
spece: used during Ihe pre·les: adjustment ileno:i and ~hould be carncd 
hi!;h enough to perceplibl~' indicatt Ihat maximum feasible iced rate 
ha~ been reached. The Iimitin~ factor on feed rale such as en~inc 

overload. feeding dlfftcull)·. etc.. shoule be nOleo and recorded in Ihe 
lest report. 

6.5 1 he lime of C.v seltt'lee: for Ihe lest shisH be ...·he:1 cro~ condltiom 
zre mllsl s:abie. usu~lIy the se>'eral nours aner noon. Comp'arali"e leslS 
shall be conducled as closely as ponibie to Ihe same time and locauon 
ir. the fIe c. Di:'ferinr mcumSlc.nces shoule be repomd. 
6.6 Thc eatcn ;>erlOc shaul:: ilfeferabl~ De at eaSl ~ seconds. 
t.. i .-'1 test sr.. conSlSI oi a' least:' t:St runs and pre:erahi~' nUl leH 
t ..an 

b.S Tnt le~t ~uoe~··lSOi rna\ dl~~crd ATH'mot~d ~est ~n~ dl ht ::~: f 
le~l Il' r, h!~ luo.:menl Inert'il OO>'IOUI re.ls~n to Go ~u t I: . unC':lon., 
f.tiiurt. del~me-ntal forely" obJecls entenng madll1'c. ~venill\r.g 011 

spillaFt trom .:atch receptacle. etc. Othef'\4'l~e the re~ults 01 all lest runs 
made ~nall be entered on the tesl repor.. and .:ommenls shall bt IncluG· 
cd on an~ unusual circumstance. 
b.9 Samples ior l!r"in analysh shall be.l leasllhree In numl1er.:a;'en 
throu~hout Ihe les: penoo. ane of not less Ihan lOx) em' (be In.') 
Yoiume. 

b.10 Sin'" ~amples lor mOisture lestln~ shall be at leasl three In 

number and taken throuFhoul Ihe leSl period. The" should be taken 
from Ihe Slra ...· discharged Iml'lledlalel)' aner Ihe end of lhe calch penod 
and slored in completely·fillee. atr·tlgnt C'onlatners until analyltd Re· 
qUlremenl! are ~,rrillar "'111'. regare to ~:ra" mOISIUrt mea~urementl 

maoe b~ ponable meIer 
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!'i:Cl 10" -_PI<OCES~I~u OF (ATCHE~ 

-.1 !-t:,.:lallnf .. :le cie.mnt ShUlllC be I.S (ull~ mechBm:cc 1<) prar·
 
:, n"[llt 1< emurt C"onSISlenc:-. F~ciml of nop should ~Im lor n:iall.cl~
 
"'" feee raIC). 10 relam Elleasl ~ ~rC":n of tht fr~ p-ain conu.incd Ir.
 
'nt Silmpl:~ bdoft prOC't:!SinF Manu .. ) sonin!, of c1taned Frain should
 

ht m:nlr.lIzed.
 
:." I:, IT't c.'en ,i,., t,;SD,; Face 1'0 :: pam or s~d s:inc:larcl Ht
 
n : me: ';l1e' SoGr:l? t ~tloul~ ~ !'....cJu~\~ by L'SDh S'UlflCArC. le:h:l1ql.:~. 

SEC"TJO', !--TEST REPORTI 'G 

b.l Tht t~\·. :lIt" ~h 'Co :rl( ~J6t' C I onr1;l:t. d~H ,1 C mCc!lc:t':T!:onh 
rt ~l':-oec to: 0 :r tt~' ,nc C'cl~p~n!.or rna;, HltL 1 fJt'\t CcH~ sh,)' H'· 

:Iuo! the' fol,C''''ll'll' 

~.. 1.1 Ll'" I T of Int Sll! 

f>.1.: D,l:" Cinc. Ttn1t' of ~t,:-.:nr anc ~ o?pln; \~SB 

~,.1.:' COTn:Jlm zno he .. oe: Hk:H11Ir.1I0r I 

~.1.: (I r' \·"rier:.. cro:· cononl"n, am. t reas:mable csum.1t 0: 

;. ,'r: G."t ~'lric'
 

E-..l.:" (cmr\!n~ !.enln~" lone he .:s~mtr: pd:-l1:ui2:"1'. t!IOS.t felt·
 
\'o~ \ \('1 lht' crop,ncodh:1J mrC"l1C'rll~t7'1!.
 

B.1.t, De"il! irOn" In! \e~i ru reeelod, a~ fc.ito>' ~
 

!'.1.6.1 DUr~!10h In serono~ In nt~rtSI 0.: r;econC: 

b.l.t..: F,cic sp~~6 I i.ilorr,elc:! per hour I lht neues .1
 
I:ml (.j moho
 

ti.1.t.. :' Gri.lr. ca ch in l:il(Jp.n:1 I nearrS\ 0.:: kf ( .~ 10).
 

~,l.L.~ St !j~·C·: me::.zn!\ioi c:a~c in .:~ CI~i:m! H,' nec:res:
 
O.O~ I:r IC.1 n-)
 
~.1.t;.~ Ciezo1. f :11e::'inlS r ti.td lP "ljOj:'r:;:n~ 1 ne~:-c~:
 

(0.0:-' i. (,. Ie
 
~,1.6,tl F;t'~ J:7''-U iT ~ ~~' ... c:Gil· If. i,b ~iGm~ 1( :H;~Tt~'
 

0,(\): I.; re. : l. u;:-tr: I:; I: ill ~Il i(· nnrt!.' (J C: ;;~ () . Ii­


th:-ft'aftt:
 
~.l.b.- Fret pi:T. "::~r,: !roi: l' el n\ r mtrhc nlS:'T Ii.
 

\,j 0F.Tm II' ne~re~' .0": ,.!" ,0; 101 ur .•,~ t: i.rJc' H
 

lnt r,eue~1 (j.0: l.r (0.1 10 Inerrahcr 

b.l.b.~ Gram "'elFn, lrorr. relhrcshed mor ("Ilchc! If 

kiloFram~ 10 nearesl 0.{I~5 kr ( .ell 1:-' up 10 • I.r (~ 1":>1 ino ". 
tht ncues! 0.0':- i.r (0.1 IbJ tnercafw 

fl.l. i MOisture conlen; of p-ain ant! s::z" sLmpicl cxpresscc or, 
the "'C: basi! 10 tht ntaren "'ho;t pcrC":nta~e. anc mClho: of 
mcasur:ment. 

E..I.!l Sar:1pit C'"onS~l1uent! if requnec. r~ pl:.ri.~zp~) ~.~, 

L.: Th~ tt'~or, ~hc. j In:rUOt ~eC1lC'n~, lr. ~ hlC: tnt' leSt $COfT"'iso· ~~iG} 

rCCOTC dcta(~ so::clflrc. a:tC':\I~ 1(lt:tt:~11::: \l·~t:j no,~) 0: L.!nU~U"1 C'hln('e~ 1T 

\ltE.th~r 0: o:h~:- C'onc:\1Cn~ ct.:~;Jr ~nt \=s~:., cnc ~enCri:: c mme.~t: 0: 
tnt p~ri rmanct of Int mH:'mtl hnc Ihe concur-. c:' Iht lesu 

SECllO'-" -CA:" - ..:" -; O~,'; 

~.j C~i:!Jl,:lOn! fa: t~cr' \~S~ :-u~ t4:.C:; m~:hl:lt" \hal lnduoe tnt)! 

il~:'!H t .. drflneG 1r. ,.;S,:,.:' S~i:n(j2.Tc. £~~~, "';r:ir:11ntJlog\ 101 Comhlnt~ 

hnc (,r,,:r. naT'l'cmnr 

9.1.1 Tne 10:.1 f!."te r.lt mttr f!."ec ralt and roam ieee r.. lt I 
memc 10m per hoc: (l . :mr./ 

9.1.. The prOC":llm~ bHt! rceoroee \c.lnt nC2res O. j per~r.:. 

9,1.: Th: mo~ 'f:-in: n::t1Ci f : th en:;: cnG. tht' m~arl \\.11Jt' iTOr: 
Co)' ~ura, for tiler :nGC'i,ln~ 

~.1.: Tht me .. mom~re ("Or;\erlll (If Ihe rr'JrJ zne mor s.rr.ple, 

r;.~ Tne rnuhmp c.. lculallon~ 10;,11 be' ,.buliole:! In Ihe lell repor, 

10.1 Gr ..phl "'iti': hnc"l sc. e, i:Te prdcrrc~ ior prelena:lon of pH'
 
C':~s;nr It's! rcs:J!tl. "'it 1O:i:l ieee. ral!.". mat iced rilC 01 rohlll feee ri.1e
 
sptClflet a~ tnt n0T110:ia: C'c~.)rcln"t zn':' pr:rC':r.to!-: ios~ £~ tnt' "ct,
 
Ilr~l ("0( romi:lt The c;;,. P0ln:~ f,,: e,,:;-; ICS~ ru sr••1 bc ?lo~e" or
 

Iht r:'",nI
 
j(I.~ 7ne t'2?Ac1!\ ,,: t~C'," mil.::'l:1~ s~,,' ~t tilt feee t'tsH it'\e' c·
 

\l tl1: tnt' los~ CUT"\'t l:ltent::';! l j~ st'~C'1fleC It\'::' o~ lo\~ Is! neflnt'': ,~
 

.':"~AE Sl~noale s:<~; ICTr:1lnO or.: ie: COr:1PJnCl .IlC G:.H
 
i-i&:~\~St1 .~ 

...
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TERMINOLOGY AND DEFINITIONS FOR AGRICULTURAL CHE~nCAL 

A.PPLICATION 

r.~':Inp<; b. t.~: .... s"''£ "'r.iC~ItU~l! Chemi;tl "-I'pl,:.:.o Comm,"~ ,prro,'cr: fo~ tho P",,'c~ Inc 
"\lChlller:" Dhil;or, SI.nClrc!l Commlnee, aoop!ec b~ "SA E DcecmhC! 1'-:1" ~rorJlnnc::: DcC'Cmhcr 
19;<; rel'1,':c Mlr-:h 191'0, 

SECTlOl\ I-PURPOSr: ASD SCOPE 

1.1 The purpo~: of tnl! StAnoArc tl \(l cm,bli~r. unlformir,\ in lerm~ 

u~ci In th: r.d:: 0: li~cUltUn.j chemICa: .ppll:a!lor. 1e=. arc 
lloopteO jrorn rellile:: flelc~ ",'here 2ppiac..ble, 
l.~ The term~ .re tppropri.. ,e to iny hfrirultul ..1 chemical appiic.. , 
tion. Unm In parenthese~ fo!lo""in~ t cicflnltion are melinl as ~,?icaJ 

anc .. re no: exhaust;"e of iii unin 2"ailable for tne term. 

SECTJO . 2-GEt\ERAL CHEMICAL TERMS AKD
 
Cn;.R:.CTERISTJC MEASllREMEKTS
 

::. J Air Do\o ral.C: The no" nit of clr ir, •.ie:. cxprcnee in "oiume 
per rein-anI unit (iI' 'mln, m' I, m'nr:tl 

Applicauon raLL: Th: ar.1OUnl of .n~ m;;ted.. ) appliec per unit 
1rt;.t~d. 

~.~.l Acth'(" chernieJJ Mite: Tht ,moun: of Cac~i\'(' inJ:'Te01er,: a?, 
plied pc: llnh ITt"lee. exprCBt·C In ICrm! 0 mi:S~ l'e~ reie\'~n: ~nl1 

tre~leCl (For are. IrCi.tmcm. 1;; h. b .rre. or OI'J(}\(' i: 0: ro,,': 
for ~PilCt' .ppll(,~\10". m; ~ . or 01 J(I:(' f:'. for InCI"loua unit~ 

1:; plan or animal 
~.2.2 Fonnulatinn nl~: The amounl 01 chemical formulation xp· 
PlltC per um: Ire.lec. npre~:.eo i:l Icrm~ of r:1as~ or \'ol::me ~: 
rdC";;ll! udl tre .. leC, {Fo~ are. ITealr.1Cn:. r.~ 'h.. , io Hre. or 
o:'lC;~: hoi ro"": for space ai1pi,c.tlon. m/='m'. or oz ')(KKlf", for 
indl'·lou,. UlllU. \;1' '1' an: o~ snim.ll 
::.::.3 SPl1<J ral.C: The .mount 0: spr;,~' ltquic ;;ppliee IC • unll 
recei\'i:l~ tre;itmen'" cX;Jrt:!l~~Q:r \'oiU:TJt per unit nt~tec, (~O! crte 

trealmer.\. Lin.. 0: p.ll"rre: fo~ space tre,tmcn\. mL·m'. or 
0211 OC(l r.': fo: indil·.::u .. l unm, L/plan:. mL' amm..!. 0: l:~'trt'ei 

2.3 c.....mer: A ta~. hquic, O~ saUd u~ed to propel or transpan 1 

chemical. 
::.~ Con~nt."f.lion: Amounl 0: the aCII\'e inpedlem contained in the 
rhemirlll formulotlOn expreHec i! , percenl (\l maB per reln'an nil 
b2Si~. 

~.5 D.,. MeJlJ', droplel dlamel.Cr: D•. II repre~ented by: 

~D;"
i5 tP-<l) = __I 

==D~ 
I 

\t'h:re 
D.	 = the olameler o! the !" POllICk, :: D: I! the lOll,) number of 

drop~ in lhe s.. mpk. 
Thus: 

Oil = arithmelic mear. dlamelCI 
OJ! = ~urfaC'e mean dlametcr 
Du = "oJume mear. diame1er 
[ill = S~~ter mean diameler 
0" = mea cIa meter over volume 

~.b D.!. Me-dian druplet dllUTlel.Cr: For cumula:I"e distributiolll. D, .. 
"here 1 h \ . A. L. or 1'. are dlamClen such thaI the IraclIon If, of Ih! 
lO1a1 of volume. SUrlllct arc~. length of diameter. or number of drop~ 

rTsptrli,'ely, I~ ir. dropl of smaller diamClel. Thus: 
D•. J = "olume median diameter
 
D•.• = area median d,.meler
 
D,.J = lenflh media n dia meier
 
D•. 1 = number mediar. diameler
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.. 
Ahc. D,. , ane D•.• :: Climeter of oro;:, sueh tn .. l 10 perC'enl ane 9(/ 
percent rTsi1tctll'ei), of tnt' liquid ..olum! is in dropl of smaHet 
o:.mClc:. 
•• 1 Depo511 ral.C, Tht amour.: 01 a ~ r:;;;tena cepomee per um 
are. 

2.i.1 At1h't t'hemicaJ cieposll ral.C: Tn! I:mOUnl of actl\'t inpt· 
olent ceromed per unil arc•. 
2. i.2 Formulauon cUpo511 rsl.C: The 2mounl of formulztior 
cieposited per unn are.,
 
2.-.;' Sp",~ ciepoill ral.C: The amount of spra~ liquid deposned
 
per unit are.. ,
 
::. i.~ Mu.n cie~1l Bl.C: The a"cra;e amounl of ceposit O,'tT tht 
enUrt siJTay ~with,
 

~. i.5 EfiKthe 'P"'J cieposll T1Ll.C: The mean oeposit from C'er1lcr
 
tt ~nte~ 01 xC.lOinin! s"'il:h~.
 

2./1 Dliuenll A fal. hquid. or ~o1l6 u~ed to rTouce Ihe cClnC'enllatit. 
of actl\'e In~redlent in • iormul;;tlon or tel recuC'e the cont'entritlon o~ ; 
formul'lIor, for applicilllOn. 
2.9 Drift: The mo"em'en: 0: chtmical! o~\l.Sicie the Intcndee tarret b~ 

air mass transpon or diffusion. 
::.9.1 hrtlde drill de;>05lu: Tnt Ot'rosilior, of chemic.l pan Ide! 
oUHlCie the interlded tarret 
2.9.~ Alrhome driil: The ~I!l'emor, of chemic~ par-idel 1Cr th. 
a::nosphere outsidt the lntenoed tarre:
 
2.9.;' \ .por drill: Tne clH,:rslO o~ ,'aponteo chemic.llf·the .;.
 
mospilcre ano UC2! surrounclnf tnt IH;e: arc. cunnF .ne 10 1(1'"
 
inr apphcallon,
 

::.11'	 Droplel Jilt chancl.Criullon: Classification of sprayl 
2.1(j.J AuDtoOI" DlSlribution of droplcts ""jth D,.f <; ~(I I'm. 

2.10.2 M\iu: Distribution of droplets ",'ith 50 11m < D•.• .; 
J(~' I'm. 

2.10.3 Flnc 'pra.." Disttibullon of olopkl! ,,·itt. ]0:, llTr < D•.• <: 
4(;(1 I'm. 

2.10.4 COILI"W .pray.: Distribution of droplets with D•. , > 
400 I'm, 

:U 1 Formulation: Tnt form in ....h,ch «chemlc.111 offered for ~h\e It 

tn~ U~el, ano Incluoe! bott the actil'e ano men inpe:i1ena 
~.I2 SpTl<.,rG ,,'Idlh per noule: Tht eflectl,'e "'Iolh spr","eo h' • 
sintl~ nouk. Fo broaciti!Sl spr;;y:r f ill~ thr no:7,1~ spacinl: Fur c.. r.e 
spra~'lnt h h the bane \/0'1:::1., Fo~ r ; rr. ~pn~,n! ill! lht nlJmlm 0: 
noules per rOIl dil'ided to:. Ihe rOIl ....idth. 
2.13 5"·ath. tffecthr "'Idth: The renler to ernlel dlsta!lt't hel"eer. 
cwcriapplnf bro.Ocall applic.r.tionl. 

5ECTIO/\ 3-n'?ES OF APPLICA TJO~ 

3.i BUld .ppllc.atlonl Distribution of 2 chernlc.l in puallel .nOl 
lea I'inr the .. rr~ beN eer, band! free of chemicah. 
3.2 Baul .ppllt'lltlon: Application of I chemical 10 the bHe of to trrt 
in a cirde around tht trun;;. or b)' injecticl/1 InlD slashel or nm 
3.3 B~board application: Application 10 l buildinf or, Iht, lo"er 
ponlon of the inlide ",'alls. 
3.4 BruadC&.lI application: Appllca\lon of a chem,,:al o,er Iht er,tlrc 
are. 10 br trealec. 
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3.S CrIIC'\.; tlnd crtviC't' appllcallon: Appllcalion in a buildin2 hI' a 
mta:lS "'hid' pro.iecll the materi ..1 into crack! and crC'I'I'el "'hich 'are 
lnacceHlole 10 the norm.. 1 inhabiunu of the building. 

>.6 Dip appllc~llnn: Application ~~. direcl Immersion. 

DlrK~G Appllculon: ..~pplic"lIon of ~ chemIca te." Ipeciflc are .. 
sucr. ~\ .. rOI-. bec. or at Ihe base of pia u. 
3.b toll., applicAtion: Appiicallon oj c che::Hc311O the Hems. frull. 
e"t·s needles. or b adel of. ill"nt. 

3. e Pour on applkalion: :'P? i"llor, h~ pounnr ~ chem...10 10lhe 
terror:. 
3.10 Sal\lMlllon appllcallon: Appiocallon oj • C:le~lc .. 1 ""111'. • sunl' 
c:ent volume of solullon Ih"l II begins 10 tio" from Ihe pl:lnl 01 anim .. l. 

3.11 Spa::t application: DisperSion of hqtlla Of d~' partlclel i:l an air 
Ipace '" such a manner Ihal tUFet pest! are expo~ec 10 Ihe chemic.. l. 

3.12 Spot treatment: Applicallon of a chemical t(\ a sm.. 11 reStrlC1eC 
ale•. usu.lI~ 10 conlro Ihe spread of a pest.
 

~.13 5011 Injecllon: Mech'!Il1c,,1 placement oj .. rpemical benealh Ihe
 
\011 \I.H1CiC't ,.,:h a rrilnl:TlUm of m1XJng or Stl:Tin& ofth~ soi. as ~'i;h ar!
 
Ir"eCllnn hlade or knife.
 

SECTIOS 4-APPLlCATIOr-' A?P ..;R.:..TL·S 

4.1 Air cllJ'T'itr s~Jltm: ;.. Ipr.. )'e: "pparalul :omistlnr o· < pressure 
\ource anc cOntrOil for Ine spra~' ii<;t:ld ano a blollo'er ...·ith sultao e 
Ou;t~ H1 produce .. r. all jet m ...·hlcn !proy n:lale! tr: locateo. Air from 
tnt b 0" er carrlel Ihe s?ra~ fcn " olsance jor oepomion on Ihe larFet 
be: .~ trtatew. 

.:.~ Boom ,?,..~~r: A. spr2~t':_ 2.;Jf:la:-G~ut CO:iS1UHl~ of a ;>rt~!Ioure 

~Ol!rc: ,:1e C'O:HTO: • ,no !?~clIlc,,!l~ ~m;:f .n. r ~r, over·Hlc·erO? lor 
\'ertlcz,l O~ tre~ anc vine~: ?~I hOOT:i ..... ::1 it: :':112en (hyCTiiUI1C. rOt2~•. 
tl· Ot ~:J a~3n~~c to ?!'o\'tCtt Cr.l.O:":':1 C(\\(,~3rt' of 1~~ ~=-eat:c. ~~ri4C'es. 

~.3 Bucket pump tprv~f'r: A sprayer App,iia:u~ consa:lnF 0 3 
rr.a:lu ..lI: ope:<ted ?ump ""nlch rr.;;~ c-e held or rtlot:nt:c Ir. a b:.:cI.et 
eontain:n~ the spra:' solullon. The pUr:lp IS connectec 10 z:; atoml:ing 
de"ice ...·hi:h forms ane dis:ribules Ihe spray. 

.:.: Cole u!'o.ol: Any ae\'lCe .....hicn prOC1Jce~ i. 1iqlJic c:i:spersion by 
~tt'::H.nl:al mec:ns r.a\·l:-l~ Co \'olL:mt =iii.1et~: ie\~ thcr. Sol "':71. 

~.5 COr:lprtH~d rJr Ipr>l~rr: ;.. Ipr.~·e: .. ;:par':'J! Iha· u~e! .Ir t 
j::"esSUr11t t~t h~ul(~ 0: te sl?hon h~ulc fj m tnt C'ontalne: anc 2:"1 

LlO:n :'3'10:. Of'\'l;e ~. ich fo~~ zne. cls::\bul~r the ~?:il~·. 

~.(- Granulu applicator. Ar. a??ar .. t~~ ~or:m:I~,~ of • hopper. • 
metenr.£ del'lcc anc .. dCVlce for sprcaolrlf or placIng the fran'Jles in 
tn~ tc.jre~ arcf.. 

~. 7 HIRh c1euan~ tpra.>er: An apparatul consisllnF of Ihe com· 
ponents of a boom spr~)'er mounted on a self.propeiled I'ehicle "'hose 
frar:le il conslruct~C 10 permit tht vehide 10 pall o'er plana ....1111 

minim.! dam.~e. 

4.!> !io~ cnd Ipr>l~erl Ar, apparalu~ dellrn~a to o~ .!'lached to 
~tandard garden hose. consislinF of a hand· held cClntaintr fen spr~y 

mi~lUrc "'ith an integral meterins heac I r UFr. \10 r.lch "'alcr from Ihe 
~arder, holt f:Cl"·'. The melermf hcad ~tjH:es ...·alrr prelsure. IIi on 
~~:ct. 0t ~ m~ other "".iter ?o.... ("r~o mt~n!t I\' m!ttT ~ It' ~i':"~ nu),turt 
Into :he \Ioaler stream ...·hlcn II tnerl aIOr:lI1CC 

~.9 I\nap...c~ IpMl~er:'; s~r2ye: ~:JP31;i1'J1 :arrlec 11 In: 

J?e:~tu s bitC'.:, .: n I~ l:i~ (.1" a SP:'2\ \« ... :1 r u.r.).. crt~sur~ ~OUiC'!, 

Jnc .. 1\ alomll:n~ del'lce "·nlct". forms anc Ollirtbult! t e lpra~ Spra~ 

:,reHure IS Iuppiled b~ le"e: oper.teo r:lanual or engine po"erec 
pumpl or a .omprelSee air lan~ Some f.n .. :O\dC,. lpra'erl na"e 31r C.I· 
"e: olC'-ers ICJ dIStribute rhc spra~ 

J.I(I Slide pump Ipnr~tr: :., s;Jra~tr r"nSlltlr.~ m a ldelcopmr pUr:lp 
pnarte. by bOI~. nzncl. On I~r llullc c~,C 'I ne? . il II mClunleC a 

_pr.' no:: e Or. Ine In,el 0: thc pum? II .n.cnec;; Ine leH. nf c .. 
rOnlamer cQntamm~ Ihe lpra) IClIUllon 

J.II Sp",~ altJlCbmcnl: An ap;'laratul conllllm~ of the Indll'ldual 
compont.nlS of a lprayer (lank. prellure ~ouree. prellure control~. 

sp~a~' liquid lines. pressure r.ozz)el. CIC.) in an arran!!emenl to permll 
ils mountin~ on anolhe: implemenl to pl:rmll applicalion of \pn) at 
the same lime another iield opera lion is performed. 

4.12 Therm~ .... rowi: ..~ ny de"ice usin~ Ihermal energ~' "'hi:h pro­
dut'e! .. liquid dispermlro "'hICh h2! a "olumt median dlameler les~ 

thar, ;'0 t;r:"l. 

~·.l: Thtrmkl \'eponlt-r: An ~FPtr~tlH C'('Inst~~in~ of i C'(\ntc.iner for 
chtr:li~,.1 ~n~ :: heale: IC' m3 I'll air. the \'esse! al " lempe~2lua suffl' 
cientl~ h ~r. 10 "ceder"le e"2por2110n or IU lir:linalior, of the pcstlcide. 
ihc a?pal2tu~ m2~ cont:m. c bio"'er l(\ disperlc tr,e pesllcloe "2pO: in· 
10 .. trc3ted 3re;,. or r:la~ rel~ upCln r,atural :urbulent dlffUllOr. for 
disperSion. 

4.1~ ~ h..dbarrow· lpr>l~rr: A spra~'er con5lSlin~ of a spray solution 
container mounled on • frame ""ith ". eeloarro"'-Iypl: handles and onc 
or two ",·heds. and a prc1sure SClurce co"neeled 10 hyor.ulic nozzles 
"'hich form! and distributel Ihe spra~. 

SECTJOt\ 5-':'TOMIZE;;:~. 

5.1 BILH alumlttr: De Icel that usc kinetic ener~ ot ;: ~:lleous 

Slream for spra~' atomizallon A jel of comprenec £iU or .It impln£es 
on a stream of spray l:quld. or Ihe liqUid 1\ asplr~lea Into an air stream 
trI such • "'a~ al 1(\ cause it to diltnteFralc Inl spray droplels. 

5.~ E1K'tros:'lic atomlzrr: DC"lcc\ thaI Impart an electrical cnarge 
w a spr3~- lIc;uid ior enhancemenl 0: zlomizalion ana· or depOSltICln. 

5.3 Preuure alomlzrn: Del'icel Ihal use flol' energ: for spr.)· 
21orr.IZ.. llon LiqUId rna: be ::;;l'llIOrr:leC tnlO .iell. fan. conical. or 
olhel pa!terns. 

5.3.1 OriOc:c atomizer: A preHu,e atomIze: h"\'InF .. ::I:cular
 
orlllc·:. or conver!=lI't£ tio" noale :ttal ;:,roOucts , Ilrnpie IIqulCi leI
 
Ih .. t breai:s up at lome ols:1inCe fror:: Ihc no::le.
 

5.~.~ Fa.n Ipra~ atom:ler: A ?ressure inoml2e~ ha\'ln~ .n Orifice
 
(o:mtc 0\ the lnt~:t'e:nH..m of ~ Li(\O\·t "'uh L cone sn2Ot:c chamber
 
...·hlc~. pr~cueel ~ fa.' shapeo ilquld sheet Ihal d!Sm'le~ralel mlO
 
Ipr2~ croplelS al some ois:ance from Ihe no:zle.
 
5.3.3 DtOtclOr Alomlzer: A ?reSIUre .. IOrMIZCr discharsin~ a jel
 
...·hich im;>ans and sprcads on a detie~tor plate. After lea\'inF Ihe
 
edf: of Ihe plate 11 forml;; fan'lha?ec IIqUl': Inee: "'nlen break~ In·
 
10 I, rz)' croplell.
 
:'.3.J SW'lrl Jpnr:' AlOmlzH: A ?reSIUrt "tomlzer ~.3'·mf .. cireu ar
 
orifice. o:,e:'UTlC from ~ ::t,i.r.1bt~ ..'n: t~ir.~~:lcl lnit:~. 0 110ntC
 
GI$:l' u: ;, \'Z:i;L conts \1r cltntr Ot\'\Ct"! ;:,o<;tlonec \Olr.':?;'~ i. s~l:i
 
to t; t hq\Jl0 The spra~l u refctJ!.e.o Ir, Anc,'\a~ or \olld conic:! pdt·
 
tern.
 

5.~ Rot.Ar:' Alomlzen: De"lcel Innl ule rOlallona i:inellC enerb~ for
 
spra~' aloml;ation.
 

5.4.1 RotJIr:' di~ alomltrr! DCI'ices thaI Ule roullinna.! kinetic
 
ener~' of a disc 10 produce nuld lhear and scrface tensIon forc:cs
 
11'121 .CJUSI Ihe f:uic sheet :hicknesl lea"lnf lhe disc for subsequenl
 
atomlz;;tion. The diSC ma), be f1al or sauce: shapee. ~1ulliple dllCI
 
m"l' be used.
 
5.4.~ RotJIr:' wheel atomizer: A rOla~' atomizet consisling of a
 
rOla:m& ci:cula: "'heel conllrucled ,,·lth I'anes. bushinp a:ld per·
 
jor:!!e:: or poroul (\penlM~l. The liqUId il ied to Ihe inSide of Ihe
 
'" het;. mo\'el Ihrou~h lhe conllrUClec open:ns! ana 1\ bro~en mlO
 
C:OpICII.
 

~.. 5 \'Ioralln~ alomizen: ['e"lcel th~l use \:inelic ~ner~' of i
 
Ilbrall:l~ mer:lber for SPI3~' alomlZ3110n.
 

5.5.1 Acousllc atomizer: A "Ibralinl: atOmIzer thai uses
 
plelCoelecm •. ma~nelollncll'·e. other deemea!. (lI fZl on"en
 
de";ces at 0-20 ~Hz to romrol Ihe alClmlZatlor, of let Slreaf':''11
 

5.5.~ ullnuonic alomlzerl A \'it:~linr .Iomlze: lhal uses clec·
 
trIcall~ or"'en deneel zt ~~·I(}X .Hz I ',onlro' the 2101':'1:Zillon of
 
Jet slreams.
 
5.5.3 \ lbralo,:, alomll.er: A ,;brallng itOmller Ihal Ules vic-rallng
 
~I ..des. feeds. or rods to delach dropl from liqUid fetdin!! through
 
ltallona~' capllla~' lubel.
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List of Indiv~duals Interviewed 

D::.	 Hohamed J!..bbas 
Dnde::secretary for the ~inisterls office, MO~ 

Dr.	 Bahgat M. Abdel Maksoud 
Member of the Planning & Eva:i.uat":"on Committee 
Faculty of Agriculture 

Eng. A~al H. _~del Meguid 
Manage:: of International Loans, PSDAC 

~tr.	 Hassan F~del Razek 
Extension Coordinator of Minia Governorates 

Dr.	 Eng. A.M. Abou-Sabe 
Chairman 0: the ~anag~ns Boarc, International Cente:: 
:or R~::al ue~e~opment 

Eng. Mor~~ed Sabry Aiifi 
SFecia:ist, Tankh District 

Mr.	 ~~del Sattar Ali Ali FLmed 
Workshop Owner Minia 

Eng. I~rahim hlavi 
Eng":"neer for Service Centers and Workshops 

Mr.	 ?aul Armstrong 
Gabal Asfa:: Far.m Advisor, k~ 

Eng. Mohamed ~~del Aziz 
Field Coordinator :cr Beheira andGarbiya 

Eng. Ahmed A. Bahgat 
Asricultural Mechanization Consultant, 
Catholic Relie: Servies 

Dr.	 Ahmec Marndouh 

Governorates 

!-1achinery Hanagement and Information specialists, AHP 
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En~. ~~~ed El-Behery

?ielc. E::-:tension Officer, P.MP
 

l".r . 

Ens. t·~i:iic.l L_-Casnia
 
Agricu_tural Mechanization Specialist
 

Ene. Hohamec Ka,i1e_ ::::l-Gamal 

l"u.	 Roger Engstrom

Agricu_tural Extension Technical ~dvisor, A~~
 

Eng. SanIty Faid 

.E:ig.	 Mo~rac. ?awzy 
irector Service Cer.ter S~b-Projec~, ~J;~ 

..'"
Ens. ~~i1ed ~~-?ayoumi
 

Planni:iS C.n~ Topographic Survey En~ineer
 

~~.	 Ab~el A. :iekha 

Eng. .Zl.hmed Fouad
 
Extension Engineer
 

Eng. Ahmed Gaad
 
Director 0: l:>:tens ion for !'~inia Governorate
 

!·I.	 David Gaiser 
. ea.,. Leacer I Pre j ect r:"e.c:-J.r.ical Director I J..!\? 

Ens. Ibrahim Ghattas
 
~rainins O:ficia_, pJ~?
 

Mr.	 Ronnie G. Gollehon
 
Team Leader, Small Farmer Production Project
 

Dr.	 Zakar~a EI-Haddad
 
Deputy Director/Project Coordinator, P_MP
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Eng. Mousta=a Said Hashem 

Hr.	 Free Hodgson 
Lane I;r;:ro\1e:-,ent Equipment Specialist, ]l.!.!p 

Dr.	 Eng. A.M. EI-EJssary 
Undersecretary for Engineering Affairs, 
Min~stry cf Agriculture 

~tr.	 Mohamed Hassan Ibrahim 
Senior Accounting Advisor, p~!p 

Eng. Maher Iskandar 
Manager Ga~a1 hs=ar Farm, 
Head of Sub-?ro:iect, ~~ 

Eng. k1y ~astaat Is~ai1 

Secretary General, AgriCUlture Research Center 

Eng. Aly El Aziz Shatta E1 Said Kassem 
Exte~sion Specialist 

2ng. l·.bdel Rao'..',f ~johamed Khalifa 
Service Ce~ter Operations Director 

Prof. Dr. A.Y. Korayarn 
C~airman ~sricultural Engineering Department 
Faculty o~ Agriculture, University of Alexa~dria 

Hr.	 Essa Labib 
Cooperative O=ficer 

Mr.	 Jeffry R. Lee 
Project Officer, USAID 

Eng. Moh2.!T'lee E1-Sayed Haj ak 
Specialist, Beltan Distrit 

Dr.	 P~in M. Mashali 
Director of ~esearch, SAO-FAO Project 

, ~. 

l1r.	 James !'lcClung 
Irrigation Engineering Advisor, P.1'1.? 
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Dr.	 ¥a~uoud Mesbah 
Member Planning Evaluation Committee 
Associate Professor Agricultural Economics, 
Kafr El-Sbeikh 

Eng. _aha Younes Moustafa 

Eng. Aly Ibra~iro Mohamed Moussa 
Agricultural Engineer 

Eng. Kama Nabih 
General Manager for International Loans, PSDAC 

Eng. Moh~ueQ E:-Naggar 
Director Research and Development Sub-?=oject, ?~~ 

Ens. }la~uOLlQ Pour 
Direc~or S~all Farmer Proc~ction Project 

~~.	 Arnold J. Raai 
Aqric~lture Develo?ment Officer, USAID 

Dr.	 Carl Reeves 
:qeseach '::.d.:-ir.istration .ZI.6visor, .LJ·1P 

Dr.	 Peter ?-eiss 
Evaluation Acv~sor, ?~~ 

Dr.	 A~~ec F. E_-Sahrigi 
Proj ect Director, 1-'j\1? 

Eng. Moha~ec M. El-Salhy 
Director Voric Bank Asriculture Development Project 
Sonas, }' inou: ia 

Mr. Frederick Schantz 
Training and Extension Coordinator, ~~~ 

Ms. ~earnat Sha:ik 
Evaluation O:ficer, USAID 

Eng . .L~ed El-Sharaky 
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~tr.	 Steven Shepley 
.~ssista:-:t Tea.:"n Leader/Planning and ?inancial Acv':'sor, lU·1P 

!,~.	 Robert Sn\·de.r­
ReD?:'r ana A?intenance Advisor, .tJ'lP 

Eng. Soiden 
Coordinator, Sharkeya 

JIlr.	 G::- 2. •• c.m S]?c.ro'v,' 
Service Cent.er Development Aavisor, .ZI.MP 
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