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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, 

',o/ith the United States contributing U.S. S 40 million (as amended) 
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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 und e n . .:ly ~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 :he credit ror 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 and 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 
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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 suppl ied 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 Eyaluation 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 

farmers and 42 staff members and in-country training • ____ ___ 0 

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 tw-o 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. 
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~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, 

trail,ing 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 personne 'long with scopes of 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 ince9tion of the project and should include projected 

9ipeline 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 

airectors 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 E~[enghtened. Part of the 

strate9Y 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 (fi9~re 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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Projects Dates 

In Septembel 1979, under the auspices of the Foreign Assistance 

Act of 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 implementation of the project. On September 

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

technical assistance advisory group ~ith the Louis Berger Inter

national Incorporated (LEII). Signing o~ this contract initiated 

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

A. Primary Reasons 

The external evaluation of the Agricultura~ Mechanization 

Project (bMP), which was scheduled for the first quar~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 adequate to assess overall 

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

Since the report was considered inadequat~, 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 r.\akins field visitE, 

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-ecomrneAoa-ti-ons 

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

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

5. Review of the management 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 development 

(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 . Com par a t i v e a n a 1 y sis and t r end and pro g res s r ev re\; 

techniques were used based on observations,review 

of doc~ments 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 tirr,ing was unfortunate because the teaiTiIS 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 

June 4 

June 5-10 

June 11-13 

June 14 

June 15 

June 16-17 

June 18-26 

June 27 

Arrival in Egypt (Cairo) 

Erief:ng, orientation, preparation of the 

tea;:;;s workplan 

Interviews; Cairo 

Field trip to Minia Governorate 

Field trip to Qalubia and Sharkiya Governorates 

In~erviews Cairo 

Field trip to Gharbiya 'ina Beheira Governorates 

and Alexandria 

Interviews, report preparation 

Joint meeting with MOA and USAID staff to 

reviev,' findings, conclusions, and recommendations 

June 28-July 3 Incorporation of cOmments and completion 

July 4 

July 5 

July 6 

July 6-12 

July 12-14 

of report 

Delivery of first draft to USAID and MOh 

RevisioDs to rough draft 

Departure of specialists 

Report finalized for delivery to USAID and 

MOA 

Printing, binding and shipment of final 

report. 
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IV. EXTERNAL FACTORS 

A. General Regort Setting 

1. Social ecoooffiic cooaitioos 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 ~85 to 3,815 feddans. 

2. Status of national acricult~Hal mechanization 

Agricultural mechanization Eee~s to have gained 

importance since the project began. The MOA activities have 

been brought under a single director in the Agricultural Mech

anization Institute. 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 thres~er-~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 countryv,'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 on agricultural mechanization 

A nunber of other donors are carrying out related 

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

B. Validity of AS$Um2tion~ 

As explained earlier, tne implicit assumption of the 

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

(U.S. $40 P.), the pilot approach to implementation of the AllP 

is ~ore appropriate. During the follo~ing analysis, the pilot 

approach to implementation of the project is considered as an 

impliCit assumption. The validity of the PP assumptions are 

exaffiined e~d appropriate explanations given. 

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

• "GOE policies encourage agricultural production." 

Thi s a ssumption 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 cata 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 chanses 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 o-f 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 PSDAe for ~isbursement of 

funds to the private sector. On several 

other issues, attempts have been made to 

encourage involvement of the private sector 

in agricultural mechanization. 

This assu~ption is valid. 

4. At the outout and in~ut level: 

• "J..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;Jodity procurer.lent proceed 

according to iffiple~entation plan." 

As discussed earlier, the designed implementation 
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plan as it appears in the PP underestimates 

the actual time needed for procurement. 

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

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

is invalid. 

Availability of P.ID/GOL..1:eSOllrce.....re.mains..as_a\l21 id assumpt.i.on.L 
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V. INPUTS I OUTPUTS 

l-.• INPUTS 

~he total level of funcing of 40 ~illion dollars for i~ple-

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

equivalent . , 1 
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 ~illion) and 45~ o~ local currency 

(L.E. 9.643 million). 

The team was informed of a noticeable level of expenditure 

".'hich w ill 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.'tOunt. 

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

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

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

one activity to anotner. 

Table 1 briefly ?resents 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 ::::xpenditu:::-e in Comparison to 

Buc?e-:.ed Level 

r.s.s 1,000 

IteI'J Plannec. 

U.S.Dollars 

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

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

'" 'I'raining 3,023 .:J • 

4. Resea:::-ch Funds 3,005 

oJ • Special s-"'''':"'; ~c: '-' ................. _ .... 
943 -..,,., e~: c :.. ~ 2. '":. i c ~~ s c. .... _ 

6. O-:.her costs 100 

7 • Facilities 70 

8. Loan :U:"ICS 11,000 

'I ° TAL 40,000 

E>:penc.ec 
To Date 

U.S.Dclla.:::--s 

~,713 

3,379 

6~3 

208 

22 

28 

5,565 

14,609 

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 . Evaluatio~ 
. , ano spec la_ 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 cor.~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 tistory 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 end 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 cumbersome grant approval and release 

processes aoopted by universities and MOh. These requirements 

had a dampening effect on flow and approval of proposals from 
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the university comrnunity. 

The a~tention ana influence of the AH? management is needed 

to a11evi2te :~ese obstacles. 

The tech~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 cOIl:pleteci its 'T' ~ ....... team of 13 members. 

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

An immediate replacement for this position is necessary. 

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

and short courses for 12,868 farmers, tractor operators and 

staff. For 1984-65, 1660 ciemonstrations/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: ::0;" st.af: r.;ell,;)er (14n are comple:ins :':SC desreE: proc;rams 

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 requested :rom USAID; this may re~uire contin-

uation of certain project activities. 

At the present tine about 700 GOS personnel have ;)een recruited 

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

Althouqh training of these personnel is underway, the suitability 

and quality of the prosram should receive appropriate atten~ion 

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.;:)!over.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 Equipme~t Credit Fund; 

3. Service Center Credit Fund; 

4. Machine Introduction Credit Fund; 

5. Research Grants. 

These supporting activities are discussed in Chapter V 

Section A (Inputs). 

Although 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-prOJect 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 conside:ed 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 ane 5cppcrting activities 

are described in the following pages. 

1. The Machinery Manacemept Extension 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, 

maintenance and repair of e~~iprnent, water-lifting, implement 

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

evaluation." In addition, the program woulc introduce modest 

numbers of selected new equip~ent items, provide technical assistance 

and credit funds. Final!y, training programs for extension 

staff, farDEr-owners and opera:ors of equip~ent, service center 

staff and small 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 sta=ed 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 Su~-P;o~ect Q;Ganizatio~ and Innuts 

In the Incept~on Report, :he cen:ral core of the project 

~as to be :he research a~6 develc?~en:, and the mac~inery management 

extension su~-projects. In June, 1982, training ~as placed 

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

in 23 randorr,ly-selected 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-I 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 anc scattered lana holdings, hith irrigation 

anc 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 far~ing 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 and PBDhC in administration of the fund. 

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

and project memoers, oversees and facilitates the loan approval 

process from the technical stand point. 

The loan application process involves these major steps: 

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

credit. review. 

b) Preparation of a loan feasibility analysis. 

USAID has approved a ~otal of 2 ~illion dollars of credit 

funds (1,663,360 L.E.) 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 Mac tine=y Introduc t ion credit 

machin'er ies :inancec by types 

and No . o f units 

. . .. unc~ 

Type Number 

Cultivator 26 

Loader ( 

Backhoe 42 

Nower 78 

Spray unit 2 

Threshing ma chine 5 

\Hnov:ing machine 1 

Lane. lever (ci=ag scraper ) 32 

Nanure fork 1 

Ditcher 1 

Agricultural tra i:!..er 5 

Plante r 4 

Thresher 7 

Disk harrow 4 

Source: Pr oject Documents 
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Table 3 Machinery Intro~uction creeit fund 

eiS~ur5e~ent as o~ April 30, 19B' 

Location (Governora~E ) Amount 

L.E. 

Eeheira 313,789 

G h 2..::-= i ya 111 , 2 9 ~ 

QaL::::.-a 38,862 

Meniya b,35C 

Dakahelia 30,510 

'!' 0 T .t. .l.J 6 3 6 , 008 

Scurce: Project Documents 
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Water Lift;nc C:edit Fund 

Another fund designed by the PP, the Water Lifting Credit 

Fund, was designate~ fer this sub-project. The planning and 

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

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

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

be responsible for adrrinistering the credit loan funds. 

The lean application process involves 2 major steps: 

1. Credi~ review and rep~ta~ion of the applicant. 

2. Review of land ownership and or tenancy records. 

Up to April 1984, USAID has approved a total of three million 

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

A total of 1414 leans 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. 

,lI,ssi;:tance to Sri.all i:aoufactt.: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 eguipment were published. 

38 



" Ta::le .. 
Disb~rse~e~~ as c! March 31, 1954 

Loca~~on (Gover~cra~E) 

Beheira 541 606,635 

Ghartiya 386 509,846 

QaJ.ubiya 192 232,018 

Shark::ya 58 67,1i3 

Meniya 237 522,000 

TOTJ..L 

Source: Project Doc~~ents. 
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c. Project managewent has written wemoranaa 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~ple~en~s 

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

and Military Works. For example, 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 aeveloped); 25 have been ordered fro~ 

e. t/,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 ~aufacturers. 

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 u; 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 participat:on of small manufacturers. 

be duplicated ~ith other items of eguipment. 

~c carry 0 ··...... these activities, ~~ich are C~ 

Tnis process can 

such far-reaching 

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

Coor¢inatioo ~:;n otber su~-;rc~ects 

It has been me~t:oned tnat the Machinery Managecent Extension 

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

proJect. To carry this OUt, the oth~r sub-projects have coordinated 

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 absence of a coordinating mechanism at 

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

been large!y cverco~e :nrough 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 ~ithout 

sufficient equipment, transport, machinery, training, storage 

facilities, and trainee ~echa~ization 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 tiffie consuming co~rnodity procurement. process 

created a Froble~ 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. ins pressu r es ;:;etweer. r igc rous Eng 1 i sf: prof iciency 

requirements for long term participant training and the project's 

caily requirements i~peded the selection of trainees. Management 

wisely dec idee to increase the number of counterpart personnel 

to the tech~ical assistance specialists. 

The project paper assumed that Existins in-country 

facilities would ;:;e 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 criginal project design included a mechan-

ization training ce~ter, the project's notable training acco~pli-

shments would have Deen even more impressive. 

1'111£ Outputs 

, .... Organization of a functioning machinery management 

extension unit in the five Governorat.es, 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~?letion 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 on time (N.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 Deen widely accepted in ~he project areas. Better co~~on 

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

a new thresher desig~ 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 in 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. 

ImDQrtant Issues Re~ainino 

There are several important activities which the project 

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

1. Arrangements for continuation of the machinery management 

extension activities arter project completion date: 

• The iilajority of project villages have not established 
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equipment, maintenance and repair facilities. 

• Provision is being made fer the reception, asser.lbly, 

and utilization (trainins of staff and demonstration) 

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

will DE ad6e6 to the 383 ;ieces 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.'1agement, 

it has been ex?lained that the Agricultllral Hecban

ization Research Institute, as part of the Agricul

tural Research Center, would be the main implementing 

agency for solvins 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~on activities at the Gabel As?har farm because 

)f the following reasons: 

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

sewage and crainage water for crop production 

on desert land. Dntil 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. her e ii. a y ~ e a - , . . -0: con~affilna~lon Irom 

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 fie:d 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 fo~low-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 establishins a practical field extension system 

~O~ agricultural Dachinery usinS de~onstration fiel~ e~~i?~e~t 

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

: ::oject and ~tjOA staff.by .. the c.on:plet.ion...ria!:..e.~_ ... It...s wate.L~if.ting.._ 

credit func was eminently successful, has been expanded and 

is starting to produce funds for its own continuat.ion. The 

infcrffiation unit proGuced thousands of posters and pamphlets, 

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

and other mater ials. A mechartized 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 needs to be given to the establishmF.nt of village 

facilities with sufficient ~ain: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. l&.ruL!IDproyertent Sub-Proiect 

Introc1uctiQll 

Some relevant information for this sub-project has oeen 

selected froffi varicus re?orts: 

In the Project Paper, it is stateci: "Uncer the project 

a new division in the Executive ~uthority for Land Improvement 

Projects will be establisheci to provide sub-soiling, drainage 

an~ lan~ levelling services" and; 

"The shift to perennial irrigation without aciequate cirainage 

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

al k al in i ty, Stl!:>- se i 1 co:::pactio!l and hare-pan :or'riiation." hl ternati ve 

solutions to these problems also are Den~ioneci in the Project 

Paper: periociic sub-soiling, gypsum treatment, lanci-levelling, 

and various forms of drainage. The Project Paper says, ~ The 

overall responsibility for all types of land improvement in 

ESypt rests ~ith the MCA, Soil A~elioration Organization (SAO)" 

and notes, t.he SAO CO:1cucts, sub-soiL.ng, clearing of crainage 

canals and makes gypsum treatments. 

Another paragrapn from the Project Paper states: "On the 

equ~prnent front the picture is far ciiffere:1t. The SAO has only 

a f ract ion of the machine ry regu:'.red to provide adequate sub-soiling 

coverage nation~ide. For land-levelling the SAO has only a 

few scrappers not really s~i~able for the work required." 

The "proposed activity," was directed towards a coordination 

between the Agricultural Mechanization Project (AMP) and the 

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

with trained personnel and advisors, and SAO, would provide 
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its "energetic and well qualified leadersbip," technical personnel, 

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

Other co~cerns add[essed in the ProJect Paper included 

nationalizins ~a:er use and mai~tainins soil resources. 

According to the above paragraphs SAO, was well equipped to 

per for mas 0 i 1 s ~ r v e y, and to del i v e r y t. he a e ': a -.b a 5 e t 0 '~N P , 

so that the specific operations ror soil improve~ent could begin. . , 

Soils Data Base 

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 t.he planning data base. The importance of these data is 

also stresseo 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~p=overnent Director cf the LSI technical 

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

Decer..ber, 1983. 

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

Land Improvement) was integrated-into FAO-UND? 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 fren 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. (FAD-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 Dn 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 

~ain purpose of this 

Egyp&ian soils engineers and the Soils Improvement Advisor 

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

were aware of the importance 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 tOO small for a detailed 

soil ~ap. More recent aerial phctographs would be useful for 

&his project, as well as otheF 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 sale responsibility of AMP and MOA, 

which under-wrote 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 attitude 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 Fayoum, 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, ror 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 bouflcar 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. 

Methoaolooy 

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 from 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!1ufactures), 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~ipmer.~ 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/feddan. 

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

moved 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 field instruction in 

~li n i a ~ e :: e g i v en, s tar tin g 0 n t; 0 v em b e r 1 2, 1 9 8 3 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 e n 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 all the above rnentione~ equipment, 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 1'.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 producers when and 

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

services contri~uting to increasing production and farmer's 

. " lncomes. With the LL program recently initiated, data and 

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 

fo: irrigation and fa:ffiing 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?:icitly 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 ve=s~s ~ec~~ica~ parameters. 

It is considere6 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 vil.~ages. Spare parts, y,'henever possible, 

should be availajle at the Service Centers. Downtime is an 

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

:~e e~uip~ent ~:l: hel~ to lower ~he ope:ational 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!1 

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

components :or a successful mechanized agriculture. Provision 

for land i~provement research could not be found 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 fal!s into two cat.eqories: 

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

and that designed to ~nswer basic questions about the impact 

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

The Project. Paper Study Team recommended as priorities 

eleven research subjects, with freedo~ :or 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 following two reports are an example of the research 

work done by the A!':F staff, TA members and associates: 
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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 arop 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 repor':.). The operation variables cO:1sisteo 

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~ponent of the hMP should be strengthened 

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

research on soils and farm machinery testing should proceed 

all other operations. The data base obtained from research 

should be very valuable ~or 
.. ~ ".. "... , .. ~ . .;: a souno anc 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 :or furthEr expansion. 

Research on all three cOffiponents are considered the main 

pillars for a successfcl mechanized agricu:tural develo?ment. 

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

the ecclogical components, deserves to? 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:·:? shoulc tat:e the necessary steps :'n crdl:-r to r:lai:e 

use of all available testing facilities froiil tbe Sh'P.I. In adoition, 

establishing soil analysis capabil-

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

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

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

Only by the kncv;lecge of the Dara;neters 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 

Mech~nization 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 Depa:tment." 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 co~bined in a chemical labora-

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

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

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

The project paper which was prepared in 1579 presenteo 

the proJect. ;:n:.rpose as II -- 'Co p:"an support and carry out appropriate 

mechani: .. t.ion efforts-. II -When- discussin~· t:-he research-a.ne· development-

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

research anc deveio?~ent. cent.er, and capit.alizing a fund to 

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

exchange including graduate study was also proposed. The center 

was to conduct research and 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 eguip:nent l1se in Egypt _-.11 To carry 

out these activities the project paper proposed a budget of 

S 3,876,ClOO. 

T~e R&D center ~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 anc cor.duct field ana laboratory investigations 

to further agricultural ~echaniz3tion, serve as a machinery 

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

Tech~ica: advisors were t.o be provid~d 'Chroust: US~ID funds 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 1n 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 0 e d for ll. S. S t :.l ci -e n ~--- s t tiC yi n- Egypt. Pro f e s 5 0 r s -

from the USA and fro~ Egypt were to be provided travel funds 

to work wit.h their stude~ts in the host country, w~ether it 

be in Egypt or the U.S.A. 

The work plan (Inception Report) prepared by the project 

contractor and dated August, 1981 maoe some suggestions to be 

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

t.~e research was to be applied and proble~-orienteo, noted the 

results were to be ~ed to extension, and mentioned a "training 

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

S~D-FrojeCt it was recocmended one million dellars be added 

to the applie~ research ~und. In was furt~er reco~oended that 

the ccllaborative research activity should te transferred to 

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

should be used for instrumentation training. Also included 

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

activities. 

l~cco:7lt2l ishments 

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

Deetiil9 its objectives. Among thew is the refurbishing of the 

Agricultural Mechanization Institute Test Center (t~actor testing 
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station) at Alexandria, including the establish;nent of a machine 

workshop. Several tillage tests were conducted, and it was 

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

adequa~e ?ri~a:; ~illage fer three different seils in ESypt. 

?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 ",,'ith 

peanuts, cot~on, 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~mittee ~as for~ed and nu~erous proposals were considered 

for supporting research o~tside of the Instit~te. Nine grants 

have oeen made 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 4'9,000 has been co~~itted for this work. Several 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 carryins OUt research, the ~ecnnical 

assistant for the project has i\let v,'ith the R&D advisory comr..ittee. 

Five papers have been identified that resulted from the internal 

research and development, and 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-proj ect, it can be noted that: a Farm Hechanization 

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

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

The Applied Research Fune has been established with an advisory 

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

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

The E9y?tian-~me::ican Co:laborative Research has Oeen carried 

to the extent that Egyptian personnel have entered Universities 

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

study have yet to begin off-shore graduate work. 

Constraints 

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 

These proble~s delayed getting 

rraterials and equipme~t fer the 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 relat-ively short period after the equipment 

is received, the tir.:e available under the project for setting 

The distance between the Test Center at Alexandria and the project 

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

cut the project personnel have been able ~o carry out sub-project 
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objectives through radio com~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 €: f.'lorale of ~OA ;~rson~€:l. Carrying out inhouse research 

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

Sakha ""i th hea\'y clays, a:1G Beheira in cooperat.ion ..... ith a.'1 e>:tensior. 

village. The Horticultural Research station next to the test 

center is to make la.ne available. A machinery evaluation progralil, 

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. Handy's 

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

The principle beneficiaries of this sub-project have been 

the princi?le i:1vestigators and institutions receiving researcn 

grants. The results from the internal research will no doubt 

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

these ~eGe~it5 ~ill net ~e i~~e~:3te. ~he most irn?orta~~ ?roble~ 

solved from this work and which can have i~mediate benefit is 

the knowledge 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 t~ 0 • 1 3) . The finding ~hat primary tillage can be done 

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

S"ch systerr,s combir:e 

tillage, ~lar:~i~s, ~Er:ilizatior: ar:6 pes~ici6e trea~ment into 

one opera~ion. Satisfactory-prelirr,inz:.ry- ... ,'0::1< of this type- has-

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

(Sf?P). 

!nDu:!Q~t~u; CO~2arison 

The projEct paper lists inputs for the R&D sub-project 

as those from USAID and those from GOE. USAID was to provide 

t.ech:lical advisory staff, cor.:r;:ooities, research fU:1os, collaborative 

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

operat.ing funds. The technical advisors have been provided 

as noted i~ the hppen~ix F. Procedures and progress towards 

filling vacant advisory Dositior:s see~ to be well in place. 

Commodities such as vehicles, shep e~uiprne~t, prot.otypes for 

testing and some research equipment have been received. Additional 

commodities are scheduled to be received during January, 1985. 

Training has been provided, as net.ed 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 t.he ~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 inpu~s froD USAID into the R&D sub-project have flowed through 
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- , 1 c- ... _ suggested channels except for reconstruction. USAID funds 

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

ev~dence ttat a large share o! the remaining fu~ds will be spent 

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

The inputs listec 

for the GOE included e~-';:'~ 

-'''''C--r fa c i i i·t:. 0 s·- and-ope r-a t-l.-:1-g -co st. 

Sixteen professional staff and twenty support staff were listed. 

Facilities !o: tne hc::icult:..:ral !lechanization Researct Institute 

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

Conclusions and Reco~Qen6ations 

Since ~oney will most likely still be availacle in the 

::rOJECt 0:-: the . .. 
t. E : ;7.: n a :. :. 0 :-. GatE, exteliGinc: ~roject activities 

to proviGe !or research eq~ip~e~t set-up and person~el training 

may be worth considerins, 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 ccns.:.ce:ec. Extension 

of these activ!:ies woul~ al5~ allow those people in the ~Sh, 

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

degree. parties are encouraged 

training re~uests for R&D su~-?roject personnel, especially 

facility observation training involving testing facility operation. 

Such tra~ning could be of special value in the beginning of 

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

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

an~ should be continued, infor~ation giving the operating charac-

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

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

lean ap~1~c2~i~~s tor farm ~achinery. Establi~r.ing a testing 

sy:te:T·, di5se~inati~; t~e results 

i7.ckinS :e:s:.s, The resu:ts, ~~:cn are 

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

sale te the general public and filed in all university and other 

technical libraries, need ~o provide ~orr,ple~e tec~'1ical information 

a~out eaen ~achlne teSte~. The reports could sive such information 

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

~u;:'.ber, p::ysical ci:T:ensicns, y;e:"ght, :T,anufacturer's stated f~.mction, 

~raft requirements for Egyptian soils, effectiveness of operation 

(e.s. secc.i:1S :a:E, SeEG cis:.ri!:1:J:iof., Cc::.s':'E:e~c~' 0: seea t='2.a ce::1e:1:', 

fertilizer d:"stri~ution, etc.) and other characteristics that 

are dependent upon the specific machine. Example teSt procedures 

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

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

apprcve a ~ac~ine ana liKe~ise it need not disa?~rove a ~achine. 

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

the ~achinery manufact~rer at the station to assist the test 

engineers with m~chine operation an~ adJustment. Charging the 

;:tan\.:.£ac~u:.-er or ir.'.porter for r.,aking a test may be worth considering. 

further~ore, since not all of 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 SU9gested 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. ~ech~ical assis~ance for set~ins up the test equi~men~ 

and train ins ensi~eE:s a~6 technicians in the use of the equi~~ent 

and test ~=oce~~res pro~a~:y can be done ~est ~y hiring experts 

~' tes ... lng experience- 'on-a r.emporar-y---{TDY) basis. 

iO 



4. PLt!)~FiFC: !;t~p rV,:',!,Ub'I'ION SllB-PROJECT 

Th~s cOffipone~t was primarily designed to comple~ent the 

ongoing MOA stu~ies for agricultural ~echanization planning. 

Prior to ?rc~ect mc~iliza~io~ as i6entifie~ i~ the project paper, 

al~ost al: st~dies were short-term and 6esi;ne6 to address specific 

~ r 0 j e c ::. s a r != r 0 S r a", nee G S • - S Y s t e;;-, a ~ i C soc i 0 -e con 0 IT, i cst ud i e s 

and eval~ations we::e seldo~ prepared, and no steady flow of 

information was available, fo:: ongoing and past activities. 

u~it was designed to institu-

tionalize a~ effective F2a~n~ns, 

cody for national Agricultural Mechanization Programs. This 

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

by eriE: Chief 0: Pa::ty (COP). 'I'r~e s~:,-p::oject set O~t to pro\'ide: 

• Im~le~enta:ian p~~ns far the project and other ~OA 

mechanization activities. 

• Lending proced~res a~d loan criteria for the service 

center, water lifting credit fu~6s and ~achinery intro-

auction credit fu~Cs. 

• Assistance ta ESYFtian 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:· 

• ;"ssis'Ca:-:.ce:o 1:0.; ?;:~scnnel invo~\'ed 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 ccllec~ins syste~ to monitor project 

• Econo~ic an6 social analysis for the projects effect 

on agricu!~~ral Dechanization in Egypt. 

• Advise to the Undersecretary for Engineering Affairs. 

• A link bet~een agricultural mechanization projects 

and the universi~ies. 

• 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. I~ th~ ear:y stages of iDp:emen~ation 

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

systems for i~0ntification of data and information needs, and 

the ini:ia:ion of a farm rna~agernent and village survey. After 

drafting th0 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) (~overnber 61 - March 82). 
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2 • ~~ e c r. a !'"! 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 u a r y - Apr i 1 

.-. -. \ 
C :: I • 

Acc~:acy asseSSffient o~ ~he area s~rvey by participant 

observatic~ on a con~inual basis. 

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

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

funas (Ju2.y E2). 

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

& Quarterly internal evaluation :eports. 

Since 1980, tbe Sl:D-prC!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, (far:r, manasement base line, 

'~ater 2.if':l:1S cost, ... .'i)ea~ planting and rice harvesting). 

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

ncr-lic stL:d:es, social stt:oies, and specific activity 

(See A?rendix G). 

3. Training of Egyptian co~nterpa:~s pri~arily in data 

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

and three letters of understanding for disbursement 

0: loaZ"ls. 

5. (::.P. 85 

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

Although there ..... ere con:::i-derable-accoI11plisnments 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 of 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 e c t ion , an ::. 1 y s e s , and e con 0 r:1 i c stud i e s pre par e c by t~. e 5 u b-

project were deEisned ~o review and analyze =he i~?lemen=ation 

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

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

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

shift in er:1phasis has departed significantly from the sub-project 

Goals and ?urposes of the Prcject 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 ~~:a co:lection ?roS:a~s. Tile completion 

of :he ~ea~ in Dece~~e=, 1930 and 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)..· plans had been y·et developed, 

the tea~ primarily focused on preparatory work in support of 

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

managenent ~ith appropriate and timely support. 

~o overall internal evaluation to date has taken place. 

Periodic appraisal of oojectives 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 

5ub-prc]ec: should fully concentrate on studies and activities 

that are directly related to AMP. Management support with data 

needs for - . " - . ., ana r.ion.:.tOrlng or proJect l.;n;: ... e:7len-

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

as envisioned oy the inception repor: must be conducted. A 

rnanage~ent infor~ation system with a focus on monitoring of 

project i~plementation 5hou:~ be estaDlished • 
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• The feasibility study of small scale manufacturing 

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

A tho:ou~h 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 

I~fcr~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, equipme~t, and skilled mechanics, and 

inadequate spare part inventories prompted the design of the 

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

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

or a service deale: 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',; c.. sal:' c cat e ~ : 0 r ~ =.. S :J L: r s e;;- 8 n t tot :-. e p r i vat e 5 e c tor 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 Projc?ct ?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- It to Flan and implement a program to rehabilitate 

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

local repair centers". 
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CQHDITIO!JS 

The :~a~s we~e ~o be disbursed to qualified private operators 
, . 
CEYE.!.cp::-er.: se=v~ce centers a~d small workshops. 

~t ~he ~es:n~:~~, a :e~:in9 o~ L~ lSO.aCe for service centers 

and LE 30,000 for small workshops was established. 'fl.. local 

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

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

Lo~n terms, conditicns and 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 Donitorins criteria for 

• focus on establishment of a service centers and local 

workshops network. 

In setting up the dis~ur5ernent criteria for funds, these experts 

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

the planning and evalJ2: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::: EE:7iE: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 anc conditions for different groups of borrowers, 

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

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

raised frem 150,000 LE to 250,000 LE fer service centers and 

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

The lean application process i~volves feur 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. 

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

involves acquiring lane registration records and o~tainins permission 

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

transporta~ionJ and the new ~uildings authority. 

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

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 

h a v e bee nap pro '/ e c1 by the ban k (1, 0 6 ~ , 7 1 8 L E), 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~ mont~s after the completion 

c~ :he LO~s, for a tota2 o~ 12,63E LE. S~n~e Ja~~ary 1983 and 

t;; r c u S h :: a y 1 9 E, l" 2 3 1 c a::.s !-; a\' e bee:: a??:- eve dan d pro c e sse C 

by the ba:1K, \.;ith a total cor.lIT',itment of 535,089 _:.J-.-

Most of tne comFleted loans are scattered in Minia, Gharbia 

aile Sehei:-a Governorates (!'iq.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 

fer a total of 201,000 LE have been already approvec D~t await 

processins;. O~ the re:naincer, (~O)i 16 10a:15, representing a 

total of 380,000 LE are being investigated by the project. 

All lean funds for the sub-project are considered "in the 

... .. -.. .. ., 
w:~n aDCU: ~/! expeilcec, lC% under project review 

There have been 23 workshop leans 

cornp1ete6, 5 approvec ~y the bank but not processed, 40 loan 

are under bank investigation and 16 are being reviewed by the 

prcject. ~he AM? has ~et its objective o~ ~aking the loan fund 

avai12~le tc f~rther provide service and maintenance to farm 

mac~ineries and is COntlnulng to assist clien~s in ootain:ng 

loan approval fro~ ~he bank. :he service centers anc villagE 

~orkshops are 6ispersed and thus serve ffiany areas (Figure 1 

Appendix H). It has been observed that the originally estimated 
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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:~ '- - c::: ... c. ... =eer: slo~ Gut this might be expec~Ed 

when a new pro;rar.. is in:.rod~cec, Le.,_t:-:-: .s..a..fi.::la.an .. cbaracteristics 

of the fund WEre not fully un6erstood. Land registration was 

another required ite~ :aking c lens t.iDE te solve all of the 

related prcDleDs. I~i~iallYI ~here was reluc:ance to accept 

a ~rivate sector pro;ram sponsored by a government organizatioG. 

Again, as those involved found there was no catch if then to 

participatEd, the loans ~cved ah~ad. Tr.e original ir:terest 

. --:;;-,!.=·ecEc, pr~~r€ES !:.~t "~·as 

cur r e jj:' t i i:1 e / t r: e S L: b - ? r c : e c :. i s pro S r E: s 5 i n 9 s ::-: 0 0:' r.1. y an ci t!l e 

banks are processing workshop loans at a higher speed. 

The servicE CEnter sub-~roject Obligated all of thE budgeted 

lean :~!"';cs, anc has cssis:ec in the precessing cf the leans 

24 • .'orksnops. Khile t.n~ nu~ber cf serVlce CEnters is 55% of 

the goali the r;'..:liirler of workshops ,is 20~ ever. SincE this 

su::,-prcjec: 15 having rEasonable success, transferring fun~s 

froi7 other Eub-;;:rcjects ·,.;ith .:::.n '..l:lcc;:-.:-:i~tec balance ..... he:l necessary, 

may be worth consideri:lg. 

The s~b-pr~JE:c: experience6 a success~~l rE:5~lt in capturing 

the private sector's de~and for the service ce:lter/village workshop 

funds. Tne ~e~e~tu~ generated by the 2~~-~rcject activities 

shG~ld be exten~ed te etner pote~:ial nJ~ ~=c:ect areas. Results 

81 



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. 

choose and i~~le~ent Dechaniz2tion ef~or~5 :ha~ provide needed 

s e r vic e san din put S tor u r a 1 Fro d u c£.r:..s Y.'.h en an d.',.,' h e.L_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-

impler:lentec fari:": E:su,:,pi:lent p::ojects, programs anc sup?Ort services 

contrijutins co increasing production and farmer's incomes." 

"The purpose will be attained through the ini~iation of 

activities to ~ill saps in the c~rrent range of mechanization 

~r09ram5 to reach more individuals with additional information 

and services. The u~timate result will be a comprehensive program 

of planned, inter-linkec and mutually complementary parts capable 

of .. ' '- !"" e he r,eess to ?roduce 

To help 1n the discussion o~ shortfall causes in terms 

of the casual linkage between outputs and purpose or external 

factors it is well to identify the various factors influencing 

the project and their inter-relationship. 

Soit,e of the factors car; be contrcllea by the project ii,anageliler,t 

and so;;,e cannot. Other factors can De established. at the begiruling 

of the project bu~ cannot be changed easily during the project. 

The factorE were placed in \'arious groups according to their 
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influence upon the project: 

1. Controllable input 

2. Non cont!olla~le in?~t 

.., 
~ . 
4 • 

5. Manage~ent control 

6. U~aesiratle output 

i. Desired o~t?ut ana 

8. Management constraint factors 

~he relations~ip of th~s factors are ~resentea in Appendix J. 

Sc~e of the causes of short falls are described in the 

fo~lowins paragraph: 

G lob a: \';! ? i 1 Q i: 

Un~il late, the foc~s ana 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 ~nception repert and the sub-prOject work 

plans i~~:icitly ;~gge5t the ;ilot ap;roach. ·\]illages in 5 

Governorates were selected and the majority of activities were 

contained within the boundaries of the selected areas. The 

evaluation team is unaware of any docu~ents that officially 

;rovides acceptance or approval of a switch in scope of activities 

fro~ a global to a ~ilot design. 

Early estimates ~or i~plementation of agricultural mechanization 

at the n~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 

The ~lannin; and evaluation su~-projec: s~al! clarify the issue 

ob ta in neces sa ry documente t ion anc :: c rmal i z.€---ag r €€men t 5 • 

As explained earlier the implementation of A~P was a three 

step prC'cedure. 

First, five Governorates, with 41% of the cultivated land-

holdings an6 the majoriry of asricult~ral prod~ction in Egypt, 

T~e ?op~lation of TraCtO~E an~ Agricultural 

equip~e~t in ~he prcject area prior to project ~obilization 

approximat~j the average national holcings. The mechanical 

horse pCl'.e:: availa::::e for irrigation sho\o,'ed lower than average 

hclcings ',see Ta::>le 



Table 5: Population of tractors and agricultural eguipment 
per 1000 feddans of cultivated land within the project 
area (1982). 

Trac-
Cove;ace tors ?lo .... 's 

National Avg. 7.30 6.80 

Project lwg. 7.48 7.32 

Mechanical 
Power for 

Pesti- Agricul- Irri-
cide Ma- tural gat ion 
S~ravers chines Trainers H.P. 

2.40 1. 50 

2.86 1.66 

3.37 

4. 08 

163 .• 9 

122.26 

Source: Corr:!;'liec frow ;'.rao Re~)l.lblic of Sgypt, ~~inistry of Agricul
tt':o, Agricultural Nechanization Project, Egyptian 
Aaricultural 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 randomly 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 1952 

Estimatec Annual 
% Rate of changE 
curing 1978-1982 

1-; a t ional Ave r . 4.1 7.30 t 15.6 

Project 1'-.ver. 2.8 % 33.4 

Source: ER1>. 200C feasi:,ility St.L:0y, ?F.x 1 
Egy?tia~ AS:ic~lt~ra~ Mechanization Five 
Year Develc?~ent. Plan 
P . P. 5, 45. 
Project paper; Annex X Page 1. 

Ratio of 
Increase 
(Annual) 

1 

2.14 

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 cf change - .. 
c~ Governorate level sho~s 

an u?~ar~ statist.ical bias. The annual rat.e of change for tractors 

:~ t~e p:oject GCVEr~orates for t.he perio~ of 1978 to 1982 shows 

more than a two to one rat.io over the nat.ional average. (Table E.) 

_. The ?ro~ect ?aner De!in!tion 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, 

fivp years after its co~~letion, we are in a better position 

to jucgE the va:l.:.ci:y anc applicability of 

its plans of action. 

The Project Parer is an ambitious documer.t. As originally 

designee, it ide~tifies p:oble~s anc actions at a national level, 

but underestimates the level of investment resuired to carry 
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o~t all of the activicies. 

~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 aces 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, sec has ~~; e .:.. n t era c t i 0 Ii 0 f l-_~;? 'y,' i t b n01-" 

USAID and ?u5AC, are also not considered. 

3. The structure of the Frcject, as formulated in the Pro~ect 

Paper, shows research and extension being i~ple~ented concur-

rently, in overvie .... '; gi\'e:l the ir.adeguacy of rnechanization 

[esearc~ ~ata, ~~is aSSJmFtion introduces a 

tat-ion ~rcclE::-,. Ex:e~sion canno~ p[o?~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 t~E 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 rnechanlzation for :he whole country. 

These issGes render 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 

prepares a work plan to descrioe the proposed Et=ategies to 

~:complish its respo~sibilities ~~der the h~? ~his work p_an 

(inception rEport) ~a5 prepared a~~ p=eser.te~ to ~Oh by March 

1 981 • This i~plernenta~ion prcposal ~inceptio~ ~eport) dev~&tes 

from tbe ::roject Paper, it implicitly aSSUiiles that the approach 

o~ pr0jeCt i~p:ementa:ion is a pilot undertakin~ rather than 

that of a project ~ith paraiileters dlrectly addressing the issues 

on a r.ational (slobal) level. The i~plenented plan did not, 

in numero~s instances, necessarily asree with the guidelines 

in the ?roject ?aper. 

The content c~ the inception report suf~ers from a few 

ciscrepancies. 

1. The i~plicit orsanization of the i~plernentation system 

over-emphasizes docu~entation and paperwork, which in the 

opinion of the evaluation tea~, was excessive and could 

have been 6cne ~itho~t i~pcsing a drain on the technical 

assistants' efforts. 

In toe course of ad~iniEtering th~ plan of action, the 

team observed Excessive manage~ent reguireffients in ter~s 

of re;crt ;rEparation; this style of ~anage~en~ i~?osed 

an i~~irec~ 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 a~;roach 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~e~ 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 

ana dis~urse~e~t 0: fenCE were no: addressee. 
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VII. GOhLS 

The project is designed to contribute to twO major goals: 

: :0;7,: 

1. im~roved scil reso~rce&~ 

2. promotion and better use cf equipment; 

,. raisins of livestock productivity; 

5. i~Froved pla~ni~; a~d establishment of a more effective 

institution. 

The Project ?aper also identifies sub-goa!s such as provision 

of a~equate pC\I."er to a~::cult'Jral operc.ticns :or Er;l'~~tian :a:rrters. 

~!thou;h the proJect tas passed a time s~an of cver ~5 

months, the total time s~o~ld not be co~sidered its effective 

life. Level cf expencit~re is a go06 indicator in support of 

as 0 f !.: a y - , 
j .1. , 1 904) • During the first :~o years of project 

i~ple~enta:ion, ~ost efforts and resources were devoted to settins 

up the orc:anlza:lon for tra~:Hng the staff anu ;neliii,inary testing 

of ~achines and tec~niques; it was in 1983 that the sub-projects 

~ai!1eG ITlo:nen:urn. 

the project receives - ~ Co j. e>.:t.er:sio:--; SC:7,e selectee 

acri·v:':ies o.nd fol10 .... ·5 the co'..:rse as recor:1."i1encec ::>y the evaluatioij 

team, it would De able to further COntriDute to the goal of 

increased agricult~ral production and increase farmers' level 

of income in the proJec~ a~ea. At triis st.age, it is too early 
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to determine the socio-economic impact of the project. The 

planning and evaluation sub-project should launch an impact 

s~~dy a~ ~he project area level when the ac~ual expenditure 

level passes 3/~ of allocated funds. 

~. STATeS OF SUB-PROJECTS 

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 ::, t [ 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 
. - . ;-.' n c .;.. e ;; r :.. ~ E.~ t: : , T~e sUD-~roj~ct ~~de excellent progress 

in establi5hin~ ~~E ~ystern 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 G C ;; t: L.;". ::::;, :: e 5) \-; ere \' e ::- y :r: i 9 r. fer 5 e \' era 1 :7. a chi r. e s 

and tEchniques de~cnstra:ed. 

was not wholly carrie6 out, out this may st~ll DE jone if selecte6 

?~ojec~ activities cor.tinue by means of an extension period. 

This is true of the 22 can~~dates for aca6e~ic training to the 

~sc level, ~ho would continue working in their specialties when 

The sho~~-~er~ Techn:cal ?:airin~ (~fi-sho::-e) 

can be carried out in tne co~ins 15 ~C~t~S; ca:ef~l se:ec:icr. 

of the candidates is req~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:.;;;} 0: 636,008 have 

C 
. - . . . . 

o~Elcer:n9 ~ne ~ate sta~t of ~he :u~c :'he :>reSE:1i: 

level of cis~ursel:;Ent (over 38~) is j~c~ec c.S a ~e::er than-. 

C.verece cerfor~c.nce. 
" - The !.~!.::; sub-project ::eporteo unL:sually 

hi~h adoption retes :or the mc.c~ines cemcnstratec, in view of 

fc.ct :ilost rar::1ers only o ... m a:Jo~t onE anc a . ,-
na.Lt reoc.an, 

a~c therefore cannot ~sL:al~y finan:e tnelr purchc.se (for further 

• . . 1 • oetc..l_ see tne section unoer Outputs) 

I 1': t r (. d L: C 'i: ion c: 0 •· c .. , -- :0,000 pu~ps through water lif'i:ing 

credit rune ~ay inciirectly contricute to livestock productivity. 

Stua~es, such as Era 2000, proviae esti~ated indices on the 

leve: cf in,:rease cf :a.ilk a ric.: a s a res~l:' livestock 

,..-- ... "1- ...... --,..-, .. .. t::!"'_c __ e .. ,c .• _ 

thESe ir.cices, in ou:: view the contribution cf 

the fun~ with its excellent performance constitutes a significant 

llll~.::~ ? 1 a r.:-: :. :: Cl / ;;: fee 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. 

prov:'£io:-.5 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::ies, especially :bose for the development o~ a monitoring 

Eys:e;;-., : .... , - ;::. ~ ..... - .. , _ ....... ....; .. _, c:._ a~d i~pac: studies should 

receive high priority. 

Land !n~rove~ent Scb-P~o~ec: 

This 5ub-?roject 5:arted to ~e effective 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 arrived. Gre2ter progress 

could have :lee:-. , -
~ -

The lane levelling operation as a techni~ue has proven 

~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 sa:hered in order to 

1-. previous calculation cf ?rod~ctir~n :::osts related to specific 

:rops, seil conditions, earth volu8es to De waved, irrigation 

5c~e~ulins, ~~C. has ~o ~E ~aae in order to see i~ levelling 
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is advisable. 

The sub - soiling operations, different types of drainage , 

gypsum applications, fertilizer distribution, trace element 

balance, E\,.C. are all a function of. soi ' cha.rac :.eri stics anc 

its pedological behavior towarcs irrigation. .l:.fter the sell 

data base is known, Ehe at~ve op~ration5 can procee6 effectively. 

Research and Developnk nt Sub-?rQ~ect 

ThE R&D sub- project has goals of Makin; the Agricultural 

l·iecr.anization Research I nstitL.:te the focal point for farm equipment 

r esearch, a so~[ce of information for the evaluation of farm 

equiFiilent , ano, in cooperation ~'ith the ~j l·! E sub-project , the 

strEngthening of farm machinery manufacturing in &gypt . The 

s ub- project has carried ou:. and published the results from research 

done ~ithin the institute . Through the research grant fund, 

grants to other institutions have been made in a syscematic 

manner for agricul:~ral ~echaniz~tion rese arc h . !~ demonstration 

of ~achi n Ery deve l o?~ent involvi ng a potential ma~ufacture: 

has :,een init':'ated , using a syster.;atic c.??roach fo r development 

of mass produced farm r.;achinery. 

Service Center and WQrksho~ Develocmeot Sub-P :Q~ect 

'T' • . . ' .. 
.rllS suo - pro J Ec ... de~ignec to acaress the basic repair 

and mai~tenence needs of :. he Agricultural Mechanization ?rogra rn 

in Egypt . A loan of U.S. $5 million dollars was allocated for 

disburser.;ent to the private sector for service center and village 

h ~arget for establishment of 20 area 
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service cen~ers and 50-70 village workshops was set. 

The ser vi ce-center/village-workshop sub - project has had 

an excel len : performance in terms of market demand, investigation, 

an~ ~ un~ dis~~[Eement to the ?riv~te sector. If : he suo-project 

f01 10 .... ·5 :. he as p:escribed by the Evaluation teaffi, it • ... ill 

surpass its set goal. -(See -Chaptt!r V-Section 5). -If the ~roject 

is extendec, the following activities shoulc :eceive ?riorities . 

~:aft a new LOtI ~ith contingencies (suc~ as annual inflation 

rate, and complete transfer of responsibility for technical 

revie~ to A~I?) that would SEcure loan activities beyond the 

contractor'S termination date. To initiate cOmpetition within 

t he benkins system, involving other banks in the loan disbursement 

process shoul~ seriously be considered. 

An or~ani zati on setup for identification of ?Otential clients, 

preparation of feasibility studies and provision to assist the 

loan ?IOCeSS ~y banks should be established. 

I n coose[a~icn with ?BDAC, manuals £0: thE sub-projec: 

st~ff and their cOUntErpa!ts at - , ?~ -" r ' ,. tne .cu A ~ sno~~o be prepa:ea. 

Needed manu~ls involve ?re?~ration of loan application, tec~nical 

dat a collection and analysis, feasibility analysis, and loan 

evc.luation. These manua ls can sign ificantly enhance the loan 

process activities. 

In:.ensivE courses in the loan p!omotion p!ocess, disbursement 

ana evc.luc.tion s~hou10 also be co nsidered . 
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VI!I. 5ENE~TC!ARIES 

A. Direct Beneficiaries 

By the cOffipletio~ date this project will have reached 

ajo u ~ 25,000 farmers through the demo~scra~ ions an~ i1e16 t rsin!ng 

courses. This: is a signi£" icant. number, , ... ho .... ·i1l ~ave been ci.irectly 

t:rai ned or participated in thE fielcLc.emQ!'.s.t.rations, _ es?ecia.lJ.}~ _. ,, _____ . 

since '.:.1'2 project area covered about 24 , 000 farmers ( in total). 

!t is underEtood that the short course is only a stc.!: in training 

far mer.::, b1.:c the contact. for future transfer ot tecnnology has 

been established. The extension demon strations were supported, 

or grew out of, the other sub- projects . The machinery managecent 

extensio~ and training sub- project was the vehicle for proDot.inS 

ant ~hAnn eli ng the benefits fr om all .' _ne su b-projects to the 

far mers and their families. 

The sa me applies to t.he training function which became 

a part of the NN E sub-project . One of the cost effective aids 

to ? ~ oje ct tevelopment ~es t he t.raining of 26 key farmers by 

se n~ l~~ t~em to o th~: c0u~tries, such as t he ?hilip~ines and 

Th~11an6 , t o actually see the e~ u i; m ent an~ ccltural practices 

in act ion and to ta lk to farmers IH:e themselves , ... tho ..... ere involved. 

Khen t. he se key far me rs returne6 they had i n ~ost cases, become 

ardent supporters and promoters of the project activities. 

The ~ oci tional 31 fer me r s/l eaders ano staff memb ers to be sent 

d~ri~g th e cO ffii nq yea r ! hould provi de an addi tio nal boost to 

the project. 

The 51 mechanization specialists being trained by the project 

an d the 42 staff me mb ers who were sent on short-term technical 
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training were a l so direct Beneficiaries of ~he project . The 

mechaniza : ion specialists , in reality, have much to learn before 

they car. function as true e ""en51'On onee ; -1; o::t' 0 hw' ~. _:-' _c.:. _ ____ r but they arE 

carryi~g OUt the~r func~i ons sati~f!ctorily in ~he fie16. The~: 

r.u;!.jor cantri:Ju-:ioj .... ·ill cc::-,e " .. her; they :,eCO!i:E ca;.able of su!,€!vising 

ano training the extension agen:s ______________ _ 

The staff members who ;:>articipated in the short. - t.erm training 

also profited by seeing t~e technology in action in t.he coun tries 

visi:et. An additio~al number of st~ff members ~ill be included 

in the ne):t group, which is to be sent during 1984 - 85 . 

The water lifting equipment credit fund bas been eminently 

succesezul, assisting some 10/000 farmerE in replacing the animal-

~rawn Sakias with mctor - ~:iven pumps. The benefi~s of this 

equ ipm e ~ t are so eviden~ end necessary that the demand far exceeds 

the availabie fun d s; i~ is now a simple financins operation 

to be carried forward by the agricultural banks . 

Reci?ients of ~h€ machinery introduction creeit fund are 

ano~he: qr oup of di rect oeneiiciaries. By adopting more efficient 

mach in eries and equipment , their efficiency and level of income 

is enhanced. 

1. Service Center and Workshop 02eretors -As has been descri~ed in Chs?ter V Out?uts/ .' , .... n1s 

fu ~d addressed one of the major pro~lems in mechan!zation in 

:he rural areas. Through the credit funo, which has as a target 

aSSisting the establishment of 20 major se r vice cente r s and 

50- 70 small .... orkshops . This :let · .... ork shoulc suffice as a complement 

to existing facilities in the project areas in adcition to serving 
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as pilots, and will indirectly benefit the 24,000 farmers living 

there. 

2. Leca l ~la[jufcctL.:rers 

One nachinery ~a~~fa~ture: :s ~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~;t acceptance of them, it should prove 

'"l 
-' . UDiver=::ties 

The university comm~nity, in particular faculty 

~ernbers, are cirect beneficiaries of the project. T::rough parti-

conduct ins asric~~tura: ~achinery design and oeve~o?nent research, 

they directly interact ~:th project activities. 

~he far~ fa~ilies in rural areas, through the 

18 television pro;rarns,l more than 100,000 extension publications, 

de~on5t:a:ioD signs and other infcr~a~ion, have ~een mace 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 pumps and the machines oeing introduced 

IE-lack anc "!1~ite television sets are a'";)o:l9 the e::'ectr:'cal a?Fliances 
W~lcn ~ave acco~~lis~e~ the rural elec~rlf!ca:ion prosrarn which 
covers most cf Lhe cultiva:ed areas in Egypt. 
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has alse been 6isserninated to the rural areas. The demand for 

these rnactines and services is beginning to stimulate private 

individuals to e~ter custo~ ~e:k ane prcvi6e ~he service of 

fee 

and ~ac~~oes ~o: ditch clEa~ing. 

The final effects ef this project u?Or. the country's 

agricult~re will be perceived in fut~re years through the work 

contin~ins the majo:ity o~ the preject activitiee af~Er its 

T!1e ~~stitu:e 

t.he 

~ c: .1._ sucCEssf~l:y besinning the 

~~p:ov~~~ their :E~alr, ope:ation, ~aintenance, 

as~icult~re, contri~uting 2igni:icantly to the goals 0: increased 
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A. UD~laQoed 2ffects 

The project has e~?erienced some ~~pla~ne6 ch!nses 

wh~ch ~he evaluation ~ea~ consi6e:s importan~ eno~s~ co ment~on 

ana t hey are: 

1 . Appointment of a new dirEc~or which occurred 

:;-; F'eo:-uary 1952, iet.roduced an e'::ec:':'ve rna."1c.gemen: 

ideology and a momentum ~oward full im? l em&ncation 

o f the project.. ThlS chaese, brought in by the 

director, !.ook so me ti me before its mc~entum 

~as fel!., as is ncrmal with every chang e in admin -

ist:atioo; once the staff became adjusted to 

the change, t h e work progressed normally and 

is accelera~ing. Manage~eQt deserves th e credit '. 

for ~O~t of the recent project's accomplishments. 

2 . ThE adjus~~ents in implementation cf th& project. 

to com?&nsate fo: desisn shortfalls . PO.s desc r ibed 

in Cha?:er IV u ~ d e: "External Factors," unforeseen 

circ um stances such as the nEed to create the 

nMac h inery I ntroduction ., ' n •. tunc i;.na tne i mportation 

of co~~odities requi r ed concen trated ~anagernent 

input , The l a;:ter .. · .. as contrary to the expec'Cation 

that C02 tractors would be readily available 

t h ro ush the ?ar:icipation of the private sector. 

These adJust ments made t he management to rightfli.lly 
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o.evote part of its limited resources to accor.1ii'Lodate 

such chan<jes. 

B. Les-s"i1-~ Learned 

T~e expe:ience and knowledge gained ~hrous~ 45 mon~hs 

of !'roject implemen,tatiQ-f,.-?f.ovici.e .. u.s .... ·i-t-h -·a. gooa-uncierstanciing: 

of ~he cause and effect issues as they apply to the AMP. In 

the :ollowing, an att~mpt was made to cast ligh t on so~e design 

~atters ~hich in our Vlew we:e im!,ortant. 

1 . This pro ject should have been prepared with one 

main obje:::tive: 'ro assist the host cour.try Government 

in devisin; ways and means fo: car:~· .ng out the 

90215 stipulated in the Project ?apEr a~c sup?Orting 

them with the necessary trainin;, equipment and 

supplies financing anc facilities to carry out 

the work., The necessary basic resea:ch wo:k 

should nai,'E begun one or t\vO yea:s be:o:e impleiilen-

. . . ... atlon. No provision for purchase of parts for 

machineries was envisioned. 

2. ror effective extension work, such projects should 

be concentrated in a small area which is well 

COii"II71un icate:ti and. :e?resentative of ~bE: wain agricul-

tural situation where activities can be tested 

and the basic staff trained.. A strong extension 
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organization from the beginning to direct and 

supervise th~field staff is a basic requiremen~. 

3. Soil and water management ~hould be supported 

by an accurate and streng da ~a base for the aesign 

of ' the future farm mechanization programs. For 

this purposE, re~ote sensi~s techniques and int~r -

active computer graphics system and 2. well equipped 

. rabor2~ory recOD.."Tlenaec . 

4. The people working as a part of the project are 

best e~uipped to tell what the project has aone 

~ nd what external facters have impeded project 

progress . Secause of this, a document brief~y 

outlining these items and prepared by the project 

would make the evaluation process more effective, 

efficient and creditable . Ideally the evaluation 

:eam should have this paper and all the basic 

documents ready upon arrival. 

5. The establishment of practical trai~ing centers 

that would function in cooperation .. ..-ith agricultural 

universities would be a welcome complement to 

the development of as~icultural ~echanization 

in Egypt. 



6. Evaluation ~issions, such as this one, on large 

prOj ects req~ ire a mi~ iDum of eight weeks in 

0 r6€ y t 0 cO~Flete ~he ~:o r k and the report in ~ 

~he hCE~ country. 

7. The CO~Flica~ed precEss for screeni~s tractors 

and implements, taking into conside:ation the 

E.P. conSUm?tlOn, COSt, maintenance, availability 

use cf ~esk top computers; losically, the date 

Dust be ~pdated periodically. 
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1. 

Easic staff has been ~rainE~ a~~ 

have arr ivea or a::-e beins r:-roccssec. a·t -th-is- :,oi::::. •. 

The tech~ical assistance team is competent ana has been 

ve:y Effect~ve In ach~evin£ project geals. La::-se number of 

fiel~ ae~cns~ra~ions and short courses have been carried out 

anc. the results are equally impressive, 

with very high aacpticn rates o~ the recom~enda~ions and the 

successful introduction of various machines and techniques. 

o Several ~echnica~, econo~ic ana evaluation st~d~es have 

o 

been produced. 

P-""C _ :: !...J.~ received ever 6 ~illion dollars of funds for ~isbursement, 

ou~ of w~ich over 3.5 ~illion dollars has been approved 

by the 8ank and is oeing disbursed. 

o 'I'he land irr,provel.lent .,. .. as acnie\'ed by the laser land levelling 

techniques which recently received acceptance by the farmers. 

o Institw~ions outside of the project are receiving research 

grants and results from project rese~rch are being published. 

The specific accoD~lisnme~ts cf the individua~ research 
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projects have been described and discussed in the Chapter 

v. 

_ ... _----
!:' _ \.: ..J t:' ...... to.. fa: 

. . . 
eX::.La:.nec. Tt~s applies EEpecially 

to the fo!:o~ins activities: 

a) Those which a:e time consu~ins (e.g. off-shore academic 

b) Those prog~ams which were too extensive to accocplish 

t .. · .....:: ..... / "1 ra ... 10ns, anc ... ra1nlng 0.;. ;neCl.an1CS operators 1n a_ 

25 villages) - and; 

c) Those co~pc~e~ts w~ich are essential could net 

be acco~plisted, such as the training of research 

support staff on the use of specific testing equipment, 

in-country t:ai~ins - which must be carried out after 

the eSJi;~e~t has arrivec, a~c contin~ation of the 

off-snore acade~ic ::aln:ng. 

Since availa~le funds to cover these activities will still 

be available, the evaluation team proposes that those activities 

be extended. 

2. In the re~aining time, the project shoula focus on clarifying 

the future institutional responsibilit:es for the activities 

it has initiatea. To i~sure the continuity of those activities 
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that ca~ not be transferred to the 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 esuiprnent items scheduled 

to arrive in the next six months period. Outside support may 

be needed to assist in e~uip~ent assembly. 

4. Th~ characteristics of the soils (soil survey) provides 

important i~forrnation for technical decisions involving land 

i~prove~e~t an~ ~echanized til~a;e. Such infor~atior. is needed 

cu::rf:::t an~ future ce~onstration villa;es. 

5. The effectiveness of the three revolving funds (service 

c e n t e r v ill a ~ e 'v,' 0 d, s h 0 tJ.3, n: a chi r. e r y ::. fi t rod u c: i C:":, a :-. d ... : Co t e r 

provide ~Gr ~ontinuation c~ lean disburse~ents and to shorten 

the loan makin9 process. Credit fund disbursement involving 

asricult~ral mechanization loan approval, p:ocessin~, and ~oni:oring 

would be further im~roved by involving ether banks in the process. 

6. ':'~e .... :a:e:--}.::t :uild sho-.;.16 be re?le:".is~e6 as socn as possible. 

The success of the fL ~isburseQent is sufficient justification 

for such action. 
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7. An irr.i:leciate revie ..... of the lesal aOClli.len~S to assess comrr.issions 

and neede~ req~ireme~ts could be helpful. ~ppro?riate amendments 

S. fl..;, interrial eval.uation during :ec-€mD-er-r 19f,~ will be helph:l 

:0 assess the total project prosress an~ assist in iaentifying 

neec::1g aC:lo~ befcre prcjec: ter~inatio~ 
, 

~nc prep2!:'a:.:..on 

of the ~O?s. 

9. I~ the project activities are extended and fc~low ~he path 

t~iE ~~r?ose, ser~i:eE o~ short ter~ co~s~lta~ts 

projects· departi.len:s, divisions and personnel along ..... ith scopes 

Ef~icient 5yste~s of management 

- .... -,..:-~~ 
!:" - \.., --~ ..... - oc:iv::"ties ~e prepared. 

1 ,., _ u • A si~ple se8i-annual revie ..... of project financial ciata, 

broken 6ow~ ~y sub-project shculd oe prepared. This sho..:lc 

be carried through the li~e cf the project and would provide 

the ~a~~ge:ent with a clear p::"c:ure of act~a: flo\o,' of funds 

in relation to suo-prcJec:·s activities ana progress. The study 

can begin ..... ith the inception of the project and should include 

projected pipeline and act~al level of expencltures. 
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4 _ 

.r..PPEND!X A 

SCOPE OP WOR.i( 

.: ~ .:. icc.!.:.u.=al Hecr.a;!i zation Project (·?r05ect No--.-- -2-6.3-003 1 ) 

O;'JECTI\G 

The objective of ~his work order is to assist USAID/Cairo 

in evaluating the above project. 

S'!';'.TEM::::NT OF io,'OR:: 

The Contractor s~all be responsible. for the following: 

1. .l:.ssess the prosres5 to cate in achieving each of the 

project outp\.:.ts as e nvisionec in the project desig:1. 

Ct.,:-e. tr.ey ac\·a:1c:'ng at t.~; pace a:1ticipatec? Are the 

inputs p:-ovi6ec suf::icier.t .Cond :1ecessary to achieve 

the outputs a6.equate1y anc. in a timely fashion? Are 

each 0: the outp\.:.ts reaching their e>:?ected objectives?) 

2. J!.sse.ss "the e:':~Er.t anC! :1 ature of coor6inat.ion bet .... 1een the 

v a:::-:,ou5 p:-cje:: out;n:ts. (f.'.re they ?:::-ogressinc; at com-

patible rates? Does the ""clrk 0: one facilitate anc/er 

complement the work of the others? If not , why not?) 

Hhe:::-e a ppr o? riate I recern.,nend actions that may ::'e necessary 

"to impro ve the coerc ine. tien bet·..,een the outputs . 
• 

3 . Document the e~:tent to .... 'ni ch progress has been I'ilade in 

achiF.vi~S the ?roj ect purpOSE. (~ as the project contri-

D\:tec to improved Egyptian capabilities to plan, support 

and carry out appropriate mecha!'lizatien efforts? Are 

the agricultural mechanization needs nation-wiee being 

i6en t i~ied and addressed more ef::ecti vely, efficiently 

and comprehensi vely as a result of this project? Are 

previous gaps in the range of mechanization analysis 

and support efforts being filled? To what extent is 

progress at the purpose level attributable te output 

achievements to date?) 
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~.ppe!1c.ix B 

Status Recort on Aaricultural Mecha~~zatio~ i~ Eavct 

f""o"" _, (:. 'Y' :: 
-- ... - .... - I 

- --""-c:. c\o".. ......... __ / --.:....:.. 

Tctal S~ock and Su=~lv c: ~achinerv .... --........................................ --------.... --........ ------........ ~~ 

0: 

:7le::t.s 

inchvich.::als, 

sector. 

':_-:::;.-o....,-c:: -- .. ::-_~ •• I~ ___ -

"- - -,.. ....... - '--

. .., 
:: ''',(::: 
-1,.... ... - ~crsepower range were available 

:or every 1000 fedda~s . 
.. , ~::":' 
__ ·v_/ ~~e to~a: pcpulation 

. . -
::-.C,;.UCES ?1 -;oa - _, I.,.,.., 

I~por~s 0: ~ractors 
.:_--::;.-C:(:.,:. _.401.... __ c:. __ _ 

J...to~ t. '7 5 ~ of trac~or s are o'vmec by pr i vate 

11% ...... , .... ~. coopera,,:! \'es, and by public 

In ~~e pas~, GEe ~ec~anization efforts have includec i~ports 

of a wice variety of machines, local assemply of tractors, and 

secto~ cc~?a~ies. ~:'1e ba:-.::inS syster:-. has :acili-:a":eG t.~ 

procedures ane conc~tio~s for prcvicin; loans to far~ers for 

l-. n:.:rr~ber 0: ?t:!:lic sector co:npc:1l.es p!:"ocuce farrrl mac1:ine!,"}1 and 

tools for the domestic ~ar~et. Nasr Automotive Company (KASCO; 

in Eelwan is responsible :or tractor production. 

Co~pany in Alexandria accounts for 80i of total production 

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 committee, 

have not been addressed. 

Donor Activitv • 

A. lBRD 

Aqricultural Develooment project 

A multi-faceted project whose aim is to increase 

production in Menoufia and Sohag through: 

1) Improved extension 

2) credit; 

3) .. ooperative 

4) mechanization 

The project is importing 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.S.S 32 million and L.E ll648 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.S.$40.1 million and L.E. 11.74 million. 

8.3 



National !-~:'1a!".ization Program 

T .... e G:E has reques-ceC D. S. S 200 in I3RD fir.a."1ci!1g for t..t1e :i.rst stage 

0: a r.atim::..l aq:-iC'..:.2::ural :'!BCI-Ic..l'lizat.irn systern. Accorc.ing to t.'1e 

M:}:. t.1)e pro;ra"i\ is designee. to estab1:'sh 150 specialize::. me::ha."1izatirn 

stations to ad-'::ress the :!:"Ural lab:::lr shortage aT'lC i."1C!."ease prcx:luctiv:: 

The p:=:-ogram w'ill c2so include the est.alis.'rure."1t c: agricultural 

cooperati ve sxieties to provide loa."".S at 8% in-cerest £o:=:- f2-.""Ii1e.rs to 

:inan:::e rrechanizadoo cos-cs. 'I':"ain.inr; \o,'ill also l:e proviciec.. A.'1 

IB:!=D m:..ssion is expect.ee. i."1 E-::''''ypt j • t.'1e ne.h"t t"wo rront.r-.s ::or discussions 

0::-. t.'r)e rratter. 

B . J7."ppJ~SE 

Hice Yecr-.cu-.i..zation ?ilot Prcjec-c - Ka::r El Shei.Y_~ 

T.1E- Ja;:a."'1e5e j:I.ge.;-;cy :or L'1te...."':1ational Q:~-raticn has gra"1te:. ~r El

Shs~~~ ~)vE-~ra-ce D.S.S 5 IT~llior. to :ir~"1ce t.~e application of 

sugc.= ca."1e ?rD.-~ctior. L'1 .!>swan. The project will .intrcx:luce macilinery 

in s-:.ages th:=:-ough i-cs ·"c:.:::-ious crn;xme."1ts: soH pre:;.a!:"atioo, c.ana.l 

clea.."li.~, road ~citE.;"1a'1ce, :ielc practices, repair a"1d ~"1ten.a.'1ce 

facilities, ~ a training ce.;"1t&r". A carrnit:ment of U.5$ 13 million 

ItJaS rrade b ':;.1.'1'..12"Y 1921. 

.'A. c. S . S 5. 7 million g:::-a"1-: to cons~ct aTJd equip a mec.l).anizaticn center I 

trai. ... ing dorrrJ.tori arrl ItDrkshop. 

B.4 



Fcx:e P~c:x:iuc:.ion Increase Project 

AU. S. S 8.6 rr..illiD.'i ~ant carmi. ttee L'1 NO\!Enll:e~ 1981 for f~.iliz~, 

agric;.'ltt:1:"al rrac.'li11~""Y, a'18. eqt;.i.;:rrent to in~ease f0:::x5. pro:1uction. 

?r..ase II prO\;ides rrac.'line... ..... y for t.'1e .~icu.l::'.:raL l'-la.chine_,,:! ?.ire Service 

Station Project.. 

~~~J2ation Projects 

T:1e Japa."1ese are clisC'-lSsi..T1g the e.xte..'1Sio.'1 0: c. loan wor':..'1 U. S. $ 20 million 

fer mecr~~za~ion projects. T!-le proposal incl tries t:'1e establisbrrent 

ef a lea"':' :19 rrec:'1C'.l'1izatiCl.'. sta"Cim aI''::: cmstr..lc:.icn .of fou::- 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 !J2i.D::; c&---u.ssed '~.-:..t:. t.~ Japa.'1ese by t.i'")e HJ.;.. 

c. Cat.''1clic :<elief Se.:-v1.ces 

rea;>=-r, till~, anC com husker/sheller. Tne propose::1 Phase III 

for L~. S . £: 7. 9 mil.lio:-. · .. ;ill :=ur"C..~r develop 2...iC bt...rcduce t.~ 

Ina.:1U:actllre, anj 8.."9an::! activities i..'1 t.~ Middle East :<eglon. 

-,,,..,~. 

-~-

T.t"Je prcject is axc.u(:ti..'1g a -:.es-:.ing ari: ce..'TO:1Stratioo progTarn in 

vdth paytj.C"Lllar rE.f~e..ice to viatle m.uti-fa...'lr, use of !TBcr..:L"1erj and t.~ 

(1978-31) ~~ted to U.S.S 829,000 from w.,ID? a'1d L.E. 2,369,000 fror.. 

the mE. 

a.S 



E. n.,o 

H. 

various c()u';'1tries by !1J.?. o::ficic:.ls "'.,-' '1 i ~ 5pOr'.sore:5.. Total cost 

of the activity is U.S. $ 506,550 ::ran t.'f-)e ILD wit.'r) a G::!E contribution 

of L.E. 756,800 :or t.'r)e 1981-1984 neri0~. 

!11proved ?ar:mi.'1'i. Syste.rns i..'1 Isrr..:::.ilia c;:,ve...-norate 

agr-ieJ.J. tu.ral :ro"2::.ior" rre::!-.a:-.izatio.'1, :ertilizatio.--: a!1Q ir.dgation 

i:i t.'1e Kile 'i.'c.lley, cost 0:: U.S.$1,2fl,125. 

:: 2.-"'J're.r S I 

~;ne..'1t I L1prove h.lilc.i:;gs I a..'1d ?rCY,:i.de scholarsbips for acidi tional 

t:-air~'1g at c...:. es~i3ic~ ,:::OS:' c: U.S.S 3 million. 

Re::t2.1 Se.:-:ice Ce..-,ters 

for agricultural tractors 2-"iC :a:::1T, rr.a.C:-.i.l1e.:!:"}' v.'it:.'1in zones 

esta::lishe:i by tr-2 !-n: .. 

3.6 
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I. UNITED ST!\TES 

S!rel' Scale >:;---ricuJ. t:~al Kct.i vi ties 

T!"I.is aeti vi-:y is desic;ne:5 to rr,ake ap;>rO?riate te=.'-"l..'101ogical l'I'Odificatio."'l.5 

to existing cultural practices 2.:.':' inL'"Oduce sinple improved variations 

to on- iaxm rrethcxis in order to-assi-st-smaEt -£a..~rg. with cost- saving - --

devices that will reduce labor costs aTJ.d inprove yields. T'nis is being 

acccnplis.'r].ea thro".Jgh a series of low- oost s.ili-projects to'!-=>' li.!1g 

U.S .Sl.7 million £~ 1979 to 1984. 

ts~.ID' 5 l'-'.ajor cereals a'1c ilice Proejcts also have rne::ha.r1izatan c:::rtpO.'1e.""Its 

~~t L~volve ~lied researc~ in r.ec~.ization alternatives . 

Tnese activities ar~ a part of the project's efforts to L'1crease 

pro:1ucticr. of S?=d.:~ic crops. 

Tne private se::tor is L'1volve5. L"1 traoe 2..'10. prcCu...-tion of i:'ip!ere.'1ts. 

?=i vate se::tor oeale::.-s can i!lpo:-t. a varie'::".:- of tractor types and 

C;-..la.'1tities l.,? to a c€:;ili.'1S' set ~. t,i-e 1'-0.;:',. A.'1 atter.pt has bee., lTL3de 

to sta.'1oc-cize machi.'1e:-,l t.:'1..rough the t-O\ prOC"..!:'sre!,t c:mni.ttee which 

IT''o:.lSt. approve all rnacr.i.T1ery irrp:lrts. Tne r-O!I. is in the process of issuing 

S?ecifications aT)d st2.:."1~S £0:::- ag=iccltt.::"al ri\,;.d1inery . San:: private 

sec"'"....or fi:rms are i.t1Volved. in the asseTI.bly of i!Tpor'"...e::. e.,."')gi.''1es. Sene 

private sector £i-rms are LT)volved L"'l the assembly ,of im?Orted aT)gL"1e5. 

Tn,; Ta.'1ta H:tcr CcrrpaiY a.rri t.;"e Salla.:>l Pla.it 2-""e p!"ivately- C1f.'ne::i. 

plai:..s ?=oo.ucL~ '.Ja:':!D'.15 iXiple:!el'~'5'.lc.:'1 as c.:"isel ploughs, thresh=.rs, 

t=aile=s aie. Lrri~atio:-: ?,uripS, The Tanta J'.btor Ccr;pa.T1Y also i1ipo::---s 

u-actors o?J"lI5 p::NI""-I' tillers, All of the Salla.";1 ?la"lt I 5 work is 

acne on c::T.1tract a..--c. no stock of(finished items is ke;>t. 

Sorce I US::.ro/Catro 

S.i 



I\GRIClJLlIIRI\L ttEClIl\Nlll\T ION rHOJHT 
IIISTOHICI\I Lr\lI:L or rXI'UJlJI rllRE 

~11\ Y .~ I, I 'Jilll 
( 1000 S/I r) 

I\ppendix C 
Table 1 

_____ L_0_C_�\!:.._(~~J~\~~_f:lS~~~2:_L~_g~lvI\Lnn) _______________ _ 

l.inc Item nuc1qct ~rtlne/80 Dec/81 Dpc/B2 Dec/O) May/84 
S L[ $ LE $ I.E S LE S L[ $ LE 

----~-----------

I. Tr.ell. 1\ <;:. i 5l ,11K f! () , ',2'1 7.307 39" 7 1, "95 2 /, 3 1 ,221 353 1,330 3 ]I, 198 91 
2. (nill/llncl i lies '), I 33 I, ,000 122 UO 183 1 ,323 356 697 29 589 
3- TI-"inillf} 7,023 I ,noo 9 19() 265 153 70 
It. Resp" rei! fund 1,005 2,000 IU6 6 16 
5. Sp.!e i " I Studies/ 

EV<JIlI<Jtinn 215 72H 12 10 
6. Vehirle Oper-al inq :' 

Exrctl';l'S 100 r 28 .. 
7. FiH::ilities 70 I. 

I 

8. Credit Fund.:; 
a. SCI-vice Center/ 

Vi Ilage \.Iorkshnp 5,000 66 5,,0 860 
b. W<Jtrr 1 if l i nq 3.000 1'06 1 , I, ai, 2, 190 
c. l1i1chinc Introdtl-

t ion 2,000 - I 
d. Uncommitted 1,000 

-----_._-------_ .. -- .. _---._---------- -- . .-__ .-- .. _._-_ .. _--------- - - -- - -. '-- -... ---- . -- .----

TOTI\L IR,800 21,200 516 7 l , 575 2 1'3 1,599 2 , V, I, I ,969 3, I 52 307 3,830 
----

Source: Project f i n"n i c;) I docllments - MIP activity reports. 
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Agricultural Mechanization Projects Research Contracts 

1. hlexan~ria Univers~ty 

a. Seed bed preparation 

b. Development of Grain 

Harvesting system 

c. Gra~n crill develo?~Ent 
anc parts ~ype manufacturing 

2. ~ansoura Universitv 

~. -. 

So\lrCe 

• 

~ec~=nizctioD of cotto~ 
?rod~ction ~n the Kile Valley 

MEchaniza~~c~ of s~gar cane 

De\:oel:);:me:1": c: p:'a:::-:.ins SySt~;1 

effic~ent use sf row crop SEEeS 

DevelopmEnt of s~all suction 
cotton picking u~it 

Cotton stalk pulling mactine 

Evalua~ion of ~ec~a~ization 
handling anc loa~ing of sugar· 
cane in Egypt 

TOT.L.L 

0.1 

ReSEarc:-: 

49,779 

6,,080 

~2,768 

46,306 

85,704 

74,879 

32,195 

50,424 

35,140 

484,293 

'::,,;T\ount 
.;,cvar,ced 
.L.~. 

18,000 

18,16~ 

18,000 

25,000 

25,000 

29,97~ 

8,000 

32,640 

16,000 

181,778 

1t,O 
\ 



Appendix D 

Table 1 Agricultural Mechanization Project: 

Acaaemic Training Programs 

15 September 1985 - 15 September 1986 

r I I 
, 

1\0 ! DegreEJ Program . Training Duration Estir:-.ated 

I \ , Course Title Plan No. Cost 
I 

I I U.S • S 
: 

I 
I I i i I I i I I 

I 
FR_ GFJ:.'!·lS IN-PROGRESS 

I 1 I 
!-is ;'.cr icul t°J.ral Economics :?EH·. 1-.ug 8:;· -J a:1 85 I 0 

I I 
-

I 2 1':5 o;g=~cul tura1 Economics 3PE1B Jan 84-Aug 86 I 14600 

I .... I I ;.gr icul tural 3PE1C 86 1~800 
I 

.J 

I 
!>15 I Economics !'1ar c~-Aug I 

I 4 !>:S I .;gricultural Economics , 3!>~?,11 Jan o4-Jan 86 
I 

11100 ! 

I 
I I 

I I I 

I 
I I 

I I i I 
I i :t: ::\OG?.;.-,':S ?rtG~EC~E.D I I , 

I I I 

I I I I 
I I I I 

5 '" .!..qric:;.l ~u:-al :::cucaticn 3':'1.1 Sep": S~-Sept E 61 23600 ... ~-t"". 
I 

I 
I 

E !~S 
I Soil Science 2RD4 

I Sept !;4-Sept 86
1 

23600 i 

I 
I I 7 ~:s 
I 

!Scil Scie:1ce I 3S2.13 I Sept E4-Sept 86 I 2::600 ! I 

I I 
I I 

" ~. :..: .. po, _. i Sociology I , 
I c 2FE8 SeD': 54-;'.uc c' 23600 , .'0'-'_ Co_ 

I ..Jt I 
! -,....~.,.......'1 ....... 

. 
! c ,,-

?~O~~ a:7~ing 3P:::9 
I 

, - Ee:=,": -, . £.6 i 
..., .. , ~ -..."'\ 

i '-'- .... ~:;;:l-_e- : o"':- ....... ~q L. ~I 0 oJ,",,' 
I 

1 Ie! "e:: ; .,. .-_" CU 1 ·~":""""-l Village ~~~Rll Sept S4-;.uc 86 2360C ..... .1_ r ... ':,i_ .... _\". __ C,_ 

-~ ~ ","'1'I!\~ I !:' -'-Il"l.!.\ 0 \.:J 

" i 1I1S IAgricultural 2R!)3 Sept 84-Aug 86 23600 1. .... 
>=''''c~ n . 
I~".":" eerlng 
i ,.,.,,,r:':l·0.T 0'" v I ! .L. ~ __ .... \,..J.;....J \.:_ 

I ;"le"c.' comc.-" 
I 

, -
~~ !·12.!1"":': c c-

I 
.l.':' 3 ?J~i12 Sept 8~ -~.UC! 86 ! 23600 j- ~ __ _ .1._ .. 1... 

I !turinc 
13 !.!.S Ac;ric~l t."..:ral Hechar.i- 2EX4S.l Se?t 54-Aug 86 I 23600 I ... za,-~or: 

J..~ ~·:E :.c....-.~ _H, 1 .... ~·,...-1 !'1echani- ., '::"." 't:. 'J c:c. ..... .:. :'4-.!. .. 'C:~ Eo I 2::600 I··.---'"'-'-"'-c. ... -" .. ." -' .... .... _:' I",.. I '7-"'~C-I~C. __ .. 
I , , 

, - !.:s I.,. _~,.. .. 1 .... ,.,...-~ " . . 3 ?J\~ll Se:::"": S~-':"4'~g 
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necreel 
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"PrograTTl 
Course Title 

I J..crieultural 
I . "'. e- e h "'.., , 7 - -- l' 0 n i .. l •• ~ .. _~_a.1r,... • 

EXTEl";S I Or-: 

.!;gr i eu 2. t. ur al 
! Eng i:1ee:r inc; 

I "'''',''''p 't'- !"' •• .,. .... _\' 
I ~v.\::... .... / .. '!..-.. __ r:~~\~!'-_ 

1 
, J.c.criet.:ltt.::ral 
I .. -. , 
1':":1g l.neer l.ng 

I -,.,._--/, •• ~"-~'-~" I =- 'v ~1, ~."'\ .. '·~ ... L::..L.\ =..!'.! 
I 

I :r--r-i""u,;~"~-~ __ :'! ___ __ \.,.;,_C_ 

1-=--'c~~or:..V'':''''''c I ~"--"~~"'-"-
I 
I 
: ?o\,r::?,,/:-:..:..C:: :;:l\ERY 

II !.~.,..., ~u -; ... ·1r-l 
• ..... -::_ -.Ir.,... _ '-u .... c:. ..... 

I Erd~' in~e r ir'!c; 

?ES~ CO!':TROL 
I 

- - , ... ,,:,. ____ .... __ c. ? 1 I' ."'.~ I !,;.- 'r" ~ e" 1 ..... " r - .1.' 

I :S:1g :':-leer inS' 
I ! 

\
' : ';:locr; ;.:' ..,~-::-c:":' I' ~ - .. r.t'. \ ~ - ... 

22 I ~s iAarie~ltural 
I Engineering 

fT1 ' , 
_ra~n~ng 'Duration 
Plan No. 

2EX4S.3 Sept. 8~-Aug 86 

3PJ-HS Sept 84 -.;ug 56 

3R."1l6 Sep"t 8~-Aug b6 

Sept E.4-.;ug 86 

4ru-!l3 Sept. 64-;..ug 86 

Sept S4-;'.uc 86 

3Sll Sept 84-;..ug 86 

I T~ri~--'o-! _, ____ ~!_~-___ ~_~_a_~-__ .,_' ____________________ __ 

TOT;'.L 
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i Est.irnated 

I Cost. 
U c:: c;: I .~' . -

23600 

23600 

23600 

23600 

23600 

23600 

23600 

465S00 



Agricultural Mecha~i:atio~ ?r8ject 

Project Demonstratio~/Training Equipment 

Tvoe of Ecuioment . 

A. Ge~eral equip~ent 

B. See5 bee pr8para";.ion 

D. C°..:.ltivatior. 

~ ?e~~ilizatio~ 

r. I~sect/weed contrcl 

G. 

all uni";.s) 

TOTl>.L 

Source: J._"1P files. 
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On-Si";.e 
June 1904 

75 

77 
~? 
;)~ 

7 

1 

1 
~? 
1-

l~ 

84 

383 

Appendix D 

'Iotal Ur:i ts by 
SeDteffiber 1985 

341 

293 

185 

52 

18 

57 

160 

53 

2.63 

1322 



Appendix E 

?ubl i catioos Resultino !rop the R&D Sub- oroiect 

San'risi , .... ]l.omed E1-; Zakari·a E>l Hadcled , and Richard K. Bed:y. 
2a:rn Machinery Manufacturing: h system approach. Second 
PADI-,C r 83 rnt 11 Conference: DeDt . of ?roduction Eno . , 
Univ. of Alexanc:ia . 27 - 29 December, 1983. (English ~md 
1-.r ab i c) 

Haddad, A. A. El and S. F. Ahmed. A Semi - auto@atic Potato 
?lanter: Design and Development of a procotype. Second 
P.z:.DAC 183 lnt'l conference: Dept. of Pro6Yction Eng. Univ. of 
Alexancria . 27 - 29 Decewber, 1983. (English ar.d Arabic) 

['rouse, -Albert C. Jr . and Ahmed El Araby . A Survey of 
the Suitability of Egyptian Soils for lolechanizeci Agriculture. 
Working paper No. 13 Agricultural Mechanization Project 
USAiD Project I~o. 263 - 0031, Ministry of Agriculture, Cairo, 
Egypt, March , 1983. (English) 

Reaves , Carl !:-,,' ?roject Research Investigations: Tillage 
experiments wi~h cotton, maize and peanuts. Working pape r 
lio . l~, Agricultural J.le chanization ?roject , US;:.ID project 
No , 253-0031, Hinistry of Agriculture, Cairo, Egypt, JanuQry 
1984. (English). 

EI-Sahrigi, Ahmed, R. L. Berky and R. E. Garrett. Machinery 
Eanufacturing intr06uction to promote mechanization of 
Egyptian ~.griculture. ASp.=: Paper !-)o . 84 - 5003. American 
Socie:y of Asriculturcl Enc;ineers. St. Joseph, HI. US~ .. June, 
19a~ . 

Gaiser, David W. Jr . A Syste~5 Approach ~o Agricultural 
Mechanization Develo?me~t in Egypt. AShE Paper No. 82 - 5538, 
American Society of Agri cultural Engineers , St. Joseph , 
l·jI. USP .• June, 1982. 

Gaiser, Davici W. Jr . and Steven Shepley . Simulation Model 
for Eva 1 ua t ing Cropping Intens i ty and J.iechanizat ion Impact, 
ASi'.E. Paper No. 84 - 5001, American SOCiety of Ag r icultural 
Engineers, St . JOSEph, MI. USA June, 198~ . 
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·~PENDLX F 

LEII TEC,..,:NIC;r. T='~1 
'!·i t.les, N'a'T'eS., Fla"1.:.ieC a"1c Actual .~ivitv Dates 

T i ~lE ji\ at1es: 

1. Team leader a"1c 
Project Te:;hnical Dir. 

Dr. Davie. io,l. Gaiser 

2. ?lanI~Ljg a"1c ?L~cial 
.~dvisor 

~1:'. Steve."1 C. She?ley 

3. Rese.a..."'C~ ~.Cmi.'1 .. Tee!1 
Director 

Dr.Carl F •. Reaves 

OngoL,q research field) 
su!-v~' on 3 ~~eshers ) 

(Ca=l .'t:... . ~a·.Jes (TDY) 

4 . Ey; 1 tE-:io."1 1'.6 .... iso:-

Dr. ?e-:er Reiss 

(~-T:/n~' ca"1~date 

?:-o~sed) 

5. .;g!"ic. E>:te.lSlo., 
Tecr.nical Director 

!·lr. Ect .... a=d CO!'!.5tein 
M::. ?o:::er Engstrom 

6. ?C-."1ii !>E.!1agerrent .;dvisor 

~tr.Gordc' StrL"1ger 
!.:x RO?er En;strcm 

7. I'-"gc.i'l ine!"j Deve1o;:o~ [e.'t 

.'t:...CVlsO:-

!'!r. ?..ayrro:1c 3e=...b= 
!'-= .. !....lliso:-: Ela,s~L'1E 

St2-rt:Fla~,eQ/Actual 

Cctobe~ 4, 1980 

S€!'terrber 15, 19B:! 

Se;>te.iber 1980 

Nove."ii::>e:- 3, 1900 

1'.;>:-i1 28, 1984 

January 15, 1981 

Fe!:>!.-...e!"Y 2,1981 
Ja"1uary 1, 1983 

April 15, 19B1 

.t:.pril 15, 19B 1 
Nove .. i:>;r 1,1963 

!'IlE!.)' 1,1981 

.~.?ri l 15, 1921 
o=:.cbe:- l Sc,198 3 

F.1 

• 

~d:?la~,ed/Actual 

Seoterber 1985 

(current) 

No~r 1, 1984 

lCu.. .. rent ) 

Septe!TOer 1985 

JU."1E 6, 1984 

August 1,1983 

July 1,1962 
A'.lg'...!St l,1983 (E).te.'1ded) 

!-'~y 15,63- :.t=.y 15,1984 

Nove:'£'.::e r 1, 19 S 3 
Cur:-e."1t ( Ju~y 1984 ) 

Septe.~:- 1 ,1984 

D2Ce."i'ber 31,1962 
(Curre:1t ) 



S. Small t-'.a..'1U:actu::er 
.!civisor, 

Februa..· .. y 3,1982 

9. Agricul-=..u=al Enc:. Education .;ugust 1,1981 
S~cicJ.is:. and Coordinator 

.& ~ ' ' rr ' , 0 ..... >.."'t.e.'1S10:"l, ... rammg 

M:", F'rec-ic.\.;. Scr.5...,tz 
I'tr. ~e:- E:n.s;trom 

September 9,1981 
July 1, 1984 

10 ServicE Center Develop!Tent May 1,1981 
A:5.visor 

i1 

12 

1 ' -" 

Eq..l~::rre.;.t ?e;>e,i= 

!'-~.Ro~ S:lyder 

Soil. L,?!OVL:r-;e ... !"!.t 

!>tr. E!.!oll Coles 
t-tr . ?re.:5. Hodgson 

AcT,riscr 

DiIec:.or ' 

(5 1i'C e:~:t.e.."'l.d:ci 1 yr . 
':.. 'tis : ,;.11) 

Mr ... Ja'T'eS ?-b:1ung 

\';cn:er LEt. D:ter's~o:"! 

S;e:ialist 

A?ri! 9,1981 

JI.~y 1,198l 

l''ey 7 , 1981 

Ju...e 1,1981 

July 13,1981 
Hay 10,1984 

Jt=le 1,19B1 

April 1,1982 

July 1,198l 

(CU:-re.,t) 
=:.,...I-,,,,e.\')Oe:5. 

cctober 1963-
Septe:rber 1984 

Se?tember 9,1983 
Se~~~r 1,1965 

June 1,1985 

(CUrre."t (19 April 
1985) 

JU!le 1,1985 

Se~emOe~ 1,1985 

Decenber 31,1983 
Cu..rrent/lO =.84 

Sep~~r 1,1985 

Current (April 1,85 

Sep:.erro!:>er 1985 

(Positicn scratched. and added. to soi! in';!::-overrent director/No 12) 

... :'-2'.? .. E:lgst.l."'OiTJ .,.:ill co:1tir!!;e his duties as the coordinator of ex""....ension 
trai."i..'1g with SaTe res?=,:l.Sib~1~t.ies Ui'lder No.5 (1: the e. .... tensicn is 
a??!,ovee.. ) 

Sm:rce: Dr. Davie. Ga~se= I C~ie: 0: ?arty -;'}1? 
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P-.PPENDIX C. 

AGRICULTUR.l:.L ~1ECH.1..NI Z;'.TION REPORTS 

I . ':'SCSN! CJ:.L R3PORTS 
• 

1. Harking paper No . 1 " .~gricl.:1tural cooperative 
tractor cost survey in Behera and Gharbia Governorates 
(April 1982). 

2. Economic use optimization of tractor power in selected 
land imp r ovement ope:::-atio:1s. (Apr il 1982). 

3. The state of Agricultural J'o1echanization in Egypt 
results or a survey (June 1982) . 

4. Wroking paper No. 2 ".ZI.nalysi5 of comparative water 
lifting cost in lowe:::- Egypt (July 1982) . 

5. h10rking paper No. 3 tlComparative societal and on 
farm cost 0: irrigation water lifting in p •• P . . E. 
(Septem.be = 1982). 

6 . Horking ?a?er No . .; basin survey Hinia Governorate
results of the ?reliminary survey (October 1982). 

i. ,,'orking paper No. 5 a methodolo;'Y for evaluation 
econohlic anc :i~ancial costs of tractor operations 
in .:' .. R.E . (DeceJ!lber 1982) . 

, .. 

9. 

. :..gric'..:.l~ural !I!echa;-.ization project vaillages pro:i1e 
(December 1982). 

"Agricultural l>iechanization cost model" 
(February 1983) . 

10 . Horking :;;>apsr No. i lIZ{ecuctio!1 J'o1aize loss t h rougr. 
optimizing ~he date c: planting simulation model 
and economic analysis" (~.pri1 1983). 

11. \\lcrking pa?er No . & Nechs.nization extension in 
Eqy? -= in ..... qricu1~ure (,!.?ril 19133). 

12 . Agricul ~ura1 ~jechanization and labor .. a look at 
~he demand and supply sides (April 1983). 

13. "O?portunity cos~ in .~_'l"JilTic.l labor in Egyptin 
Ir:ris=.t.ion J..qricul -:'1.:.:rE; " ( JunE: 198~ ) . 

G.1 



14. Farm management s~udy methodology - "crop 
enterprise buage~ anc mechanization impact on 
lont; be.r - seen production (.b.ugust 1963 ) . 

lb. 

~jechanizatio .. s.x-:e.ns io:1 p::-oqr2.Tr. fer prcje.ct 
villages ( IS-52 - 53 ) (August lY83). 

Agricultur al mechanization 
:or prototype ?roc.uction" 

i:1sti tute "."b" plan 
(.:;ugust 1983). 

1 i . "Partial economic analysis for mechanized 
wheat production in selectee project villages tl 

(Sep:.ember 1983). 

16 . Egyptian agricultural mechanization ::1ve years 
development plan 1982/1983 1956/198i (October 1983). 

19. Agricultu=al mechanization "Computer data 
acquisition syste.rns" (November 1983). 

20 . "Improving =ice grain yields anc income through 
cropping ca1anc.ar optimization and mechanized 
harvestir:g methoc.s simulation mocel and economic 
ES"yptian condi~ions. 

21. Ag=icul :.ura1' ~Cl-Chirl,.er.y manageme:1t sui ta!:lle for 
Egyptiar. conc.itioi"ls (February 1984). 

22. Sgyptian 
=E:sponse 
anc. meat 

cotton ?roc.uctio:'1 econOii'.iC;:!o and farmer 
to Governo=~rnent 
import policies 

price in~ervention 
(.:"?::-il 1964). 

23. ?e::-s?ectives on .l"S'ricultur~l :nechaniza~ior. 

in Egypt (!'~ay 1984) . 

II. .z..CTIVITY REPORTS 

Eleven (11) quarterly actitivitv re?orts covering the 
period: 15 September 1980 31 December 1983 . 

1. Working pa?er~ la:1c im?ro .... ement demo:1stra:.io:1 
basin construction program (June 1962). 

2. Economic of cutting stalks \o,'ith silages 
mO\o,'ers ( Dece!'a!Jer 9 1 1992 ) . 

3 . h1o::-ki:1g ?c.?er ~asin sur· ... ·eys: 1'-li:1ia 
Governorate (December 1982 ) . 

G.2 
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4 . The reactions of fa::mers to a small Italian 
wheat harvester (~1arch 1983) . 

5. Farmers' ?erce?tio~s 0: cban~i:1~ ag:-icult.ural 
conditions and -:he role. e: e.:.:~;;.sio;-. i:; !·:.:'..n!. a 
Governo!'ate (?·la:-c!1 1~S3 ) . 

6. Tests of p!'imary and seconca!'y ~!.lage tes't. 
procec.ures (June 1983 ). 

7. ~~ evaluat i on of the water li:t lean fund 
(June 1963). 

S . l-~achine.ry ciemonstration E\-'aluation series 
No.1: silage mO'wers (June 1983) . 

9. Machine:-y oem~nstration evaluation series 
No.2: wheat cultivation : ~rain drills, 
mower - bi:;oers, and combines. 

11) . Egy?t. ian ::.easearcn ano Deve lopmen t Needs, 

Se?:.em!Je:-, 19S3 - Decemoe:.-, 1~S2. (De c . 19b3 ) 

11. Com?';: -:,;r / Da ~a .!..cqulsit.ion Sys:.em :or 'the 

r.t;ricult.ural !·~echa;l::' za':.ior: ::'ese:arcn Ins -

t.itute. (December 1~S3J 
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Appendix H 
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Servi ce Center 

\,; "age Work 5 hop 

1 li'h. (2 ) Number of 
workshops 
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l. 

2. 

..J • 

of test 

Rol-over prctect~ve s~ructure (ROPS) 
~or W~eele~ ~=~~cul~~ral Tractors 

,. Brake test procedures and brake 
perfor~ance cri~eria :or agricultural 
e~t:.ipme:lt. 

5. ~est ~roce~~re :cr cetermining the 
loa~ carry ab~l!ty 0: farm wagon 

6. 

sprayers 

~eas~r~:lg ~eposi~s 

:rc~ groun~ swsth 

7. Test procedure for dry fertilizer 
spreaders 

s. 

Cl 
~ . 

10. 

:. _<t-~- -~r"' c:..J_ grain 

Ccx'ine c2:.pac:' t~~ test ?=ocedure 

Terminology and definitions for 
agricultural che~ical applications 

1.1 

p_ppendix I 

-~ .., c::. ... \o.-

1-1 

1-2 

1-3 

1-4 

I-5 

1-6 

1-7 

1-8 

I-9 

1-10 

",~\ 
\. 



:or each ~achine testec. Because of t~e variability of 

far~ rnac~inery anc its functio~, it may be necessary to 

s'.:.pp1 eme::1 t the list: \d th IT,acr.ine-spec i: ic info:::ma tion. 

1. Ma::1ufact~res name anc address 

2. I;:~!-lc:r:.ers name a:1c address (if c:?~ropriate) 

3. Ger"eral description of machine: 

~ .., . 

a) Mach~ne model No. 

b) !'lar,u:::;tctures statec size anc rating 

d. ?hys~=a: cirne::1sio::1s of machine 

e. Machine operating weight (full, emp~y) 

Descr~o.?tic::1 of 
t:-!e tes-:(s:i 

re:Jairs 

5. Date(s) cf ~es~ 

6. C,.. 
a) Temperature ra::1ge 

test c.at.es 

b) Relati·.,'e h,,:.rnidity range 

c) Barome::.ric p-resst:re 

, . 
Qur~ng 

d) Genera 1 ConcE tio:1s (sunny I cloudy I rain I etc.) 

I. Test. site 2.ocation (s) 

8. ReIiiarks (coIiu'Tlen::.s by tests perso:1nel \-,'hich rr,ay help 
exp:ai~ tes::. results cr li~l~atio::1s) 

o 
-' . Name of people responsible for making the test 

1.2 
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J<SAE Stand.Td: ASAE S209.5 (SAE )708 JUN8e) J;ppend±x I 

AGRlCULIl'URAL TRACTOR '!lEST CODE 

on...::.n~ Atrlt'"'rJn.l ~'hco: '· T)'i>' Tn.t'lOI T~r. Co.;!, ~rol"C"'~~ I:; 1~;! i.i" I'I' • .u.r; I:; l'"'-! . IS'~ I~S ·. 
~':"Inc" e.c .1)0;".' LI Arn:u!r\lr. ! T"('II""its: C~t i:> J9~~ : IT'\ueC l<':'~ . "'~bE·~A:;: h.:w~ 
m;<>:lribil::- tr ... bll1h~~b"l l~r SA!: ........ 'o~r &<i<>;>\...e ~"'M:r IW:-l toe<-:ml>:l l"'!l: , 
I>tnmhr: l jn: r=n.T.lt<! Om",;"" 1 ~ ~:. ~A.E ~'UlO!U .C t'?"~ "'hHt.IG~ h 

Pu::?O" rl'l~ .,u~ (If lhu Sunciuc ill~ defllu leJ: conolnoili. 
r i .. t I des:Topoor. o~ u.t 'esu 10 be mad~, lpecify diU 10 be obuinct. 
InC!" fOrT:lulu ant c&lNll::,col . drnne I:nm. LlIci csubHs~ • un:fo:r.l 
::Ie:ha-.: c-I M:?Qr-"lf: 10 !hI: lK:io:rn.n~ diU 'J':II'LDt~ or. \'.:10U, 

::IOl:C! a:l~ ::'100111 If. :nC"lon Itn:d in '~Td.:)(:'t .. it.'l thil Sun:l.:c. 
.. -il l DC ror:-:?Ia':lic n:F,;c.len o! ",'hcre thl tel: 11 1:acit . II is ohio~l . 

DtCaUlt o! ... '1\ r:lLIl~ ;In:~~,: c!l)" =-1(",0: mt.och " ,.il .ble It. , numbc: 
or ~~I "~:.r. DI:::1cro\llIlC~S 0:' speril.l 0: o;l:'Ionl.l cCj:l i?ment. U'II: t.:'l: 
ICO?,:, o! thi..< 5U.bOUC: m~s: be lir..hee! 10 obu.i.obr .te ~por:iDr oc)~ 
the mOl: SIr::L'"lca:::1 o! ""lctly l.lIee perlo:" .... lI':': cu.l. . 

OI:ltl.i.lM of Cock 

5eroo: 1- j er. COIlJ!!:iODS 

5~c:io: 2-~tCJec! r>er::i?tio: o! Tes:. ~dll~ 
2.1 ?r.?l.u:lec e! t:'.~or fo~ pc:iOIT."lI.ll':': N~ 
2.~ Mechl.::ica.! pcr--':: ol):ie: perio:-::un.:.: 
2.2.1 Mu:i::lIl~ ?O'"'·er.fue) co:;su::-.~:lo: 
2.:.2 VI.r:lR.:l' pcr--'ef'!u~; eo:HU:T,?no:: 
: .2.:' ro""r: c: s-.cJ:u~ pCl"'"'e: u.lCt·e~ speet\- (Thls !"lit is m.t\~ o:lly 
... 'he:. !.h. er. rint s~~ c: SAE u:e AShE s:&:soce ptr""'e: 'AK~'O~ 
IPO:-=:~ t\1;>!:1 DO; eo~lp.:Inc! :0 t.he e::pn. I~~ I.: ~t ::1u!::sur.. ?o .. ·c: 
:-J:l ! pl.:c~I.?~. i.2.1 j.) 
2.::' Drls/ou pc:io:"ml.n!;·;' 
2.3 .1 MUI:num Ii: .... ·b.; po ..... : 
2.~.2 VI.::,·mr ctl,,·b.r iX',,·c:· fue) eonIU::l i)\io: .. indudinr 10uDd It .... 1 
at 0r-rllo: 1· .... :10::: 
2.::.:; Dra"'~L:: pull Wt:"ll.a ~.\'e1I?C'Cc! 

::.:U :.r:e!"\o: StlUtlC kwc! 

See;:o:: :;-::Iila.lln5;>cC110r. 

5.~Hm ~-C,kJ)lIio:::1 I nd 1"o:m1l11l 

5c(";lo:: !--Drl"loitioo (.'( Te:ml 

5e("tlon ~U:ifo:T.". "let.i~ of !"ublishir., Ruulu 

SEcnOK I-TEST CONDITIOSS 

1.1 The C".C10: leue shLlI ~?ruen l I. p:-odUC"tlOO modtl Ir, .11 
~sp-:C"'.1 Th: :::I.(~O: ml.nll;~rnI~: sh.ll sl!ppl~· the C"1C"l0: " .. !'i e:: t c-:-r· 
line' trs: rc?~:--. h del lre~ . Th. manllfl(";u:-e: shul suppl~' I lis: o! 
technl~a l SpcC1rlrllionl :If the tnC1Or's eons:ruc;ion I{ili.Df d~u\1e~ in· 
fOmlll ior, t-:-~Irc!:nr the J!O ... ·erpltn:. C"lnsmissioo. fina} driwe. 
r:l11C"elllnt"Olllspc:ll.l lne "pl :ontl cC!1l1pmclH. ("C.nlc: 0:' r.lli~· of =IC· 
\0' ~11~ o;:", rl.lo: mlchm. clClnn~ cftdn . .. n~ tl.Imins uc!ii "~ !h 
Ine "'::h~~l b:k"'e~ . The r.".ll\cf.e"n:rcr shl. lI 11so supp)!' pr:r.lee info:· 
mllIC:. c"(>'!!1r.~ all o~:lnn~ In~ sel"'icin, in rn-uC"l loM r,C("c'UI~ fOI 
I!H u:l~iIC"lO:: 0r-a:lof: of :h: -::1(";0:. All speciflcllionl shl.!I be IU"r-· 
Jce; 1(. '·C~flcl:Jo r •. 

1.1.1 The C"1C"l0: mlouhcrurer shill Ippoin! In ofill:ii.l t-:-pl""l"len· 
unve 1(.' be ?~Ienl dunni' cenlfl~atior. :-uns. It shall be the dUly of 
the mlncfarnlre: ' s reprnenulivt \0 m.kc all deciSions ,,·hert per· 
r:l inible choi("C.s 0: eomp.ny po!iC") Irt eon.:.::-ne~ . He Ihdl 1.\50 
p:'"ti\lrt :!"ie :ru,o: fo: tH!. op-:nle il durio; lir.;'oe:·u;; . mike In~ 
.c!j Ull :n~::\S :tC!·Jlrtt. . • nt. I: condusior. e! :::~ tes: . ?rt?H1: t':lt10: 
fe: ~illl l ln5~~ rt':: In, fUlltm'o lr .n:t i:: :~C:lo r .. 
1. 1.1 Tn~ l::"1C101 sf, t ll b~ cqul?jY.e .. ~tl-. the mOl: ir:~ut::u! IT.· 

n.11ee her:l~ of opnolll) cC!ulpmenl : htl,,·e\ er . L".e mind,C"tl.lte: 
should ucert. in !.he optional eq:.: rpmenl teql.:tremenll o( lhe 
spe:ific lesl IUlion • • ·hen tt SLI Ire to bc mlde for C"ert ifl tztior . 
PO>' c: eolllUl:1ln, .ettsso:in sha ll tit dlsronl>~C"lcd onlr if;t h prac· 
Ikll for the opo:rllor 10 do 10 U I norml) {In:uns prl!;'". lcc. An} 
cqul?mell l on tht tTlno! shill be C'Ompl~l( and operlble. The 
equl?mrnl shi ll be such lhl: It doc~ no: 10lcrlcre .. ith !.he tooduC"l 
of th: ler .. 

I.3 
110 

1.1.1 TM Inno: shl.l l bt operlllec! U ~m:n~o:i:~ by the 
mlnllbrn.IrO:: Tucks 0: ,,:he::! &II' tin eqlli?mcll\. I djustmcou . 
~1"',:tlli cpcnno:l!. IOC !.ClCC"tlOIl cf. fur ! L'ld type-I of lub:iclDU 
shl.ll t'O!l!orr.. 10 U'lst:"JC"tlOIli pnnled \I: the published ir.:O~inot 
dc1i ... e~' .it.~. tht :::.no: . 
I.}.' COr.\me:-eilll~ U-IULblt fuel sha.!) 'N use~ ?to.iabr it :n!"l:li 

thl rnc:lI:fH'Nr:: 's Spt·cU"lunonl . 
1.1.5 Commefcl .II~· Inih.'ole h.: b:'lcl.n~ shaJl be Illite! prtwje.:..'1~ 

ther me'l:l tht r.und.C"":UM:: ·s s~dfic.tionl . 

1.1.6 .... ncn: choi("C.s e! IcljllHT:le::lU 0: opoea':'nr eonditiofn l!'"e 
mlDe b~' lhe mlla:fleru~:. the ruldl iT. m.); ;n, Jilt:: choieTl 
shOll)' be the su iubilr~· fo~ ,e!leal opcatlol:. 
l.1.1 UnJeu o~r,",,"isc spec'.flce. eon:rob th , : ltt Cl.s ily 
~ •• =i?IlI Lte~ tram :::.~t': !.Cal r:ll;<,bt \l SC:! \0 I~rt Dj)ti."'tIum ~r· 
fo:m.n.:.: curins rt! lll , 

1.1.11 Tht rnuimu~ Ii: ... ·bl.: hheh.pob: hdt:h: shl.ll be 
en&bliJhe~ ir: '=rl~LD':': .. i:.h pcnr.l?h C; u defUle:! Il:lc!e: Set· 
ti~;: ~ . 

1.1.9 Dm'c "'h tc l 0: C".~ie 11:?p.,t Iha.!! ~ ~~1l1Ilr~ u sh;!""':"! 
Ilnoe: 5e~oT. (. I.DC. shi ll nOI ucoeee IS per~:: for :::.~o:-:; e c::.:i~~ 

p:c .. ,:.h ptltl.:mlllt n~1 CI , pUt'tIl! fo: trLI;'IO:-S CQ\ll;:tpe' "it!'. 
slul lup or triCKS. 

1.2 AU me&lll~me:lU sh.JI be o'ouinec ... it!'. i.DStrllme:Hs '0' tn: 
equipma:; Nivi."\i u. a.tI:"Il.n-.:' r':f'tc:Se"lltJtil'f e!(pt"IOClll.bon1O:)· Prl..-tiCt 
P01ll-r.r It t.;"e mceh'llie~ ?O"" cr outlelsh.J1 be I:l'uu~' l'~' melnl o~ l 

dyn!.momete:. Th~ ), bCrllC::>' fIlel1t.lpp!~· l shlil be L:Tln,u! S(" t."'I: tl-.e 
futl prtmm I: the el~'ou~to: co: :in hiel :aorl"er P~:::i' il t~!: ;"ll ~:: ! 

Ie t.ill " 'hici: emil "'ht: the C"~C"l0: hiel u.r,): b hllf ful! . lnt equip. 
men: Ihoule tot I.:-Tl.nf:ee 10 &01: tht ft.l~! t:mpcrl!'.l~ is eo:n?a:a't:Jt :eo 
t."' I: "'hl~h UIIU in r.co:-:-;;1.1 C?CTuio:: o! tile :::1(";0: ,,·her. fue! iJ u ie r:; 
fter:: l.;"t t:" .. l;'Iol~ !utl tani. . 

1.2.1 uDur.tory II: t:r.;~:ulm shLlI De 2J =;- C Poi = 1: 1" 1 
cr:-' bulb. Inc ~.dinrs Ih.1i be tahD III liu~ki e n: cilun~ fro::: 
the 1T'~OI 10 reeon! Ict\lll ambieDt temper.run:. TOt \.CJI '~L 
sh.U bc .... ell ventil"e' . Eo~ne elh.uSI ,as shill be diseha.r,ed 
from t.;"t tts: Itl;4. If L' IU1Uilr)" llborllc::" eXh!U Sl lUCie h ulee. 
it .hll! be e!sueh d:sir: &o~: i: doci tlet ehln,c tht en~ne pen'oml 
an("C. . Laborllo::, 'lmOS?~.erit y~SlUn:: shl.lI nOl be lUI thin %.b 
kP. (2~.6 b. Ha). 
1.2.2 The tesl trlC101 shll! be Lquippo:d "il.~ C"lck or tire In~ 
"'ht'tl e:;lll?me::: :-::;U1t:l~' lup?lire 10 the C"lce . Adc!i:lonli mUI 
ml~' be Idded I.l blllll! if the mln~fl.:·lu:C: refll1& TI~ sU?phesl: for 
I-I.lt . Whe:: hquld b. lI u: is ule' in U~~. Ih. !:lIhue:: p",ssure shll! 
be det,:-:r.L'le~ II the um: heirh: u the ... lwc " '!I ll the \"lIve io Ih: 
lowes: POS IIIO: . lodil,r:1l1.1 nr: I ~.fl lt ior. p~Uutel Shl ll br i: H ' 

eordcn~ '';l.'": the mlnUhC11J~r'l IIlfl:'lJnicnl. 10~ II lhnt 
pressures, the tire 101r: inc)udlnr !.ht mu! of I 7~ kF (]b~ Ib) 
opera lor or.!.hc :::1C10: !.C" ~ha.ll 001 CJt't"Cr: the limiu:ion of ASAE 
Sundud A5AE S29~. Arrieulruul Tuno: Tite Loldiop . Torque 
F,no:-s 10' Innl\1or. Prenures . Becausc Ihe It.don C"OC""ff"IClenl of 
I lit! chl.nFtl "i~. ""el.:. :he ttud bit hclrht o! l.'tr I:,: li:e ;onc: It' 
:..'t: s~~ o! r..:r. : .2 .; 1::1.11 ~ no: Ius than 6~ ~ : :"'!n ! t'! :)':1: o! I 

n:" :In . Tt' es ..... 'ohs~ trC-l~ be; hdrht. ihe :ir-t"hl :: '01 t:lo~nt'~ 

lO~ brilltc! ufo: the :-":l"lI cole:te it. ?ar'r:I;' ~ 2.:;.1. Thf hurn! 
of the tire D'U, bin sh.1I be meuu~e b~' un if.. :'·POl.'l1 ,afe . 
The 'lpC shall be pllced utride of the ITCld b,: 10c! perpcndleull! 
to the direction of !.hc tlu-d bl! u clOK to Ihe tire ("C.n!u lint Ll 

possibk T .. ·o Icrl o! I.~e gl,t Ihl.ll be po!Iiticnee II tho but 01 !.he 
1TC1e! bit (It !.he poin: o! un,enC")' Dt:rwtcn thr tin C-IrCISI Ill' tht 
ndiul joining !.ht oud bit 10 the carcuI). The thud poinl cf. lhe 
'I~e shl.!l be In tht t'tnler of lhe trea~ bu. Tnf nu~ bl: htirhl 
~hl ll bo: tht dii'l"e~ncr Ir, elcvl tiO:"! btru.c-:n UU ",'0 ouulde IIp of 



Ihe Fag: '1'10 Ihe :cnle: ?Oint. The tru~ ':I1r heighl r:I:UUlt~ in 
,hi) manner ~ha!' bt Il lIen for a rrunimur:l of four eG~l ll~ ~PH~::! 
IO';IlIonJO u ounl: li'lf ped?hery o( lh~ 11r:. The rflul:! of lhe\e 
me.iUur:mmut hlll be l"cralec! and (ompHed lCO l im:IH c!,n on I 

ne" Wt of :he "me mi~c . me. an::! 1)'pc . 

1.3 Tne ::n'" ~" lIq C ~U :H Ihll! be a har::! JOcrhce t' ~l hlch (1111 can 
, : u! lh ~r rt"'I~ c<:e::! 1: Ih. lI be rons:rurlr' ac:or ~ I:1 ~ II) mC>C!::n 
:: l F n "':I~ ~C:lllr lCll o~ liano:r:!1 I!';d of IUmC; r~ 1 ~:::'{r\r"l(, ... · lI h lll~' 
ih: hu,:el: '71Mor Th~ Ila .. ba: lnl 1\::""'1.' or :-In'-HI sr.a!! ;or 
~l :l l rh :. le. e[ In~ ~O l l tll I::':~ 01 ~ m {~OO /11 iO"lf "'fl!: I:I'! 1tJ;lII)Hh 
0: I1.Id. lcr. !;i:. I':-. i : I pe: ~ ::.~ ?:.: II :ar. :,C I:,:il:~tc. be/cfr rn::r:n~ :;., : 
:\In ·'' t~ Fe: ::a:lnl eC;~lppd "' lIh :ut-P:: mn, 11'It :::I) I':II:'I:I.Ot:: 
lu:"fIC: ::1 ~I '1'1.lo 11 of Ih r Olalo'bl: leI I (ouue H:. ir. Ihc olce: oi 
;:r.le:~~c, l 

1.3.1 Cg"c",~. The :'UlIIIo'ay or 1"'Jn"' ly~ of the ola"'ou lUI 
t"tiU:U IF . .loll r.a'e a mil'l1r:'1um I)f U'i'1::1l01:..p<::.n. The ~~~e shall 
ha v! I ~nlform ~ntt:'· Intl:r: "'lIh I corrugated a;:?tlun~e. This 
::"t of (I~i s~ II allo I:no"'n U I "belle!!" r'nls~ .. 
1.3. ~ BINmlnou, . ThcH mll.:-.• b He gcntrall~ irno"-r. II Ilr· 
llH l:'ln n: I sr:hal l'l~ ecn~~ete . 

1..).3 E;&.r.h . ,tS ~ COlla .. l nl"'r.~ e:r. );clI lur:"lCtI 1~1 11 b~ ... tl1· 
?lC~t' an~ lubstl r.: II Il ~· ~rN of lOCI' m:lc:'1.lo1. Thll r:qUllu I lOl l 
lila! .. ·tl! .u!hrn lor.e:::.: ,,· ~ tr. ?l l'l p:d~ ?!~pllre. Inc r:'Ia\1lu lnec . 
Suitable mllnlen~~ce eQ.ulpmcnt s~ .• 11 be ;I!o,·iaec. fa: ;:rld ! n~ . IF' 
pl~ln~ "·ilf: . • nd plcHn~ bOlh Ihe subU:-;He anc the IU~·IC~ . The 
u}t -:If it'lli ~. ?C or wr:are 11 cilcoJrlFr~ for lenin, :uclon 'GUI? 
?Cd "'\lh j:lnci.lmattc Ilrtl. For luttors nH'inj: sl~ 1 Icp N frlcla. 
Inr ICS: cO:':rle shoul~ :'t earth .4I de~e::be' in pa:apl?h 1.~ . 3 . 

I. J AI! ll1fo r.:111'10r. p:.: bl l1l'1.' in li'lf ICS t :e?OrI Ih.11 It?lnc1l1 Iht 
po:M n:::'llllCC or ~ eOIll? lele I:' I CIOI . ?o ..... : meUUltrntnu \n .. 11 be la'o:.n 
n d. I;'·e:ca t~ the leSt ta;ll lpmen: frolT'. a mec~. al'l1:a l .~o"'·t: ol.:l let . If 
a'l ll lblel Ine. r:or:". Int e l: ... ·::..:. 

I,J.l The lU: repor! shi ll 'Ct\HJle l~ .:k:-!:1! : I'I ~ ::1. \0" ~'? e lni! 
li ~: 111 ner.-:I of lptc! ~ l 0: 0 p,l il)l'Ii l ~~ \"Ij1m~'1 Ult e. ,j U : ll'I ~ the :I.:n, 

l.~ Fo! o:'!k:al ce:-; if,clnor, . :nt Tell Slal:on Iha ll pl o, !de !aclhml 
~ n' pe:lonnel \0 t or.dUc: tht pe:-:'or!::lllt~ 1'\l1l1. record J II Ilaa . 
ilre;:lr~ , C:r.l~" Inc ?utlish Ihe :~:Kln . 

1.6 Until i.lolLSfaCIOf) CQrrtet10n r~~mll!~1 IU oe"elopec fot .. ilIac· 
10:1 o~ Jy Obl!l"\·ee. d.!I "" \1) tit ?ut- li sh!:! . HOllo·e'·ct . Iht nree!!JJ; " tt· 
I:::: e.r-·,"u!l: it: 1!r:;p!atU::1 l llC bl!01":'l!!f!~ ;;:nl::n 1:1 : e~:df~ 

~nc il\l"Hsh~c II) ::Ut ' C::eC:IOr, fll :::'lu lB ":l~ I'e J?ph~c . 

SEC710 ." 2-DET.:.!!..ED OESnl ?T !O'" OF 
EST ?!WCEDt:RE 

:.1 PreplJ1ldar. gl tnelU, for potrlormlJl~ Nru 
~.1.1 Th. ;mrpcSt af Ihel! pre;:,:il0ry rUn! II 10 IIlbill:: the 
t :~c\Of pe:-;o:mlne: io: :!a \Iler runl b~' opeUI1~f the lUcIa! IU 
1'1:mO"e 5liffnen . check lU condltior .• '1'111 make permlssibl( ali· 
jlmmenu 10 aJiUlf nor:nll openlion. 

~OTE : Thll pI>'Ot! c~n bf mu,~"e Ihl'<:l~~k '. bell ?YII'~.I""''' 11\,·0/1 
Ir.ah, or ~n~ glne, mr<~~nIU . l'O"el OYl lel oep'nd'n~ upon h""'~IIO~' 
of lUI 'G~'pm.nt . 

l.l.l. ~ Durin! the prepl,ulion (or Ihll run. Ihe If.,nu(letur.: 
\hall establish fuel sCILingl .nd iflli:l:!n 0: in.l el·l ion limIng . 
· .. ·hkh shall rem,ir. unchant:t!! :hroUEh.lul Ih . 1'11. T~< ~o.er · 

nor ane thc pOl ilion of tjhe 1\\'1'1::111., 0Ft:llrC go'~:r."1 :MtTOl 
l:'I aU oe lOJu urd:e pIO" '~ t Ihe ~'! Er'ldl~ cnr!n<:>r ?colo ~ r o~: fe: 

~ p~ec Ipr~ l flee. t.~ In t rr:anu[aca:n: rOI m~ .\ :mum .. n"~1 f' Ft~l' 
IlMo . 1 
1 . ~ .1.·~ Dati Irtnrde~ ~} l llTel":)ls C: ne mon ::':;].1; 10 mlr. 
1:'1. 11 :r.dud. CI1~mt ":JlI~,~ . h :('0Iu:10111 pc, ::'Ilr.~Tc. 

aynl::10mtLeT :e, olu l: ~1I1 per minute. me:ll2nic. 1 .,o .. t: O\ll re: 
Ihai: :e" olul ionl per mltlult . ~no!:nl TempeUlurc. "·e: · ~nj 
dry·bul: ~i: lemilelllUrtl. fut l consumee. 11'1' a~'nlmomeTe: 

Torque. SpeeOI of en!: tnt. mecnln, cli .,O"'U oUlle\, ~n' 

Ii~r.amom.te: sh"n DC liken Il ml.: ltancollsl~ . Tnt coolant 
lempeawr: Ihll l be LlH~ in the n~illol lOp tln~. The 
barome!nt j1reHUl'e 1!'I"n be Te~raCC 1\ Ihr b(~lI'InInS of die 
:t:r. ~ne a: I r. lnler-·all :nuu he: . ,he aurlLlon oflne run Ih,,11 
be :. mlnlmur:. oi 1 II conlT:luo::1 OpeTJIlOn 

~Oi~ In ~'ae ' I" Cr"'t~"M ~. I : \h r.~ ' ft. ""'UII~",nUI :fl ~'mln'lIonl 
"1 lhe I"o,~,.on' nt ~D' r. gfl" I'~ CII'rr. Wlic)'1 ,nan b. ,:i. .n JI nV' 
I~, C 11 '1 • '''In,mu''' ,OJ tt(XI !(' nl ul,Or.. Y! 1M dl''' ' P~!I'I ~'I~ In. ~.u 
It~"ur. V\f~ 10' 11Il' 'un. 1;,11 .h?~I" 'na il b, .. k"lil~C" ,h(n.t unge: 
S.",,,n '; , S.l tlfnll"~ 'h. II ~. ' ~~I\ r~ I~' "pn",,)fr. ,,,"., .no " ."'''" 
"M .~.n~l~ :nro~!·lI.l'J1 .un. U,u'l'~ "~""'~,,. f'O"<1 \1 "\'.",n,, .,\1\ ~p
~Io"".,.,.l! t ~crc<nl \h~p. " 

:.~.~ \'a.,ln£ pg"cl_focl conJllmpllon 
:.~.:.I The .,~r?ose o~ thll n:n is 10 delermlne fuel ~nSump" 
Hen anI! lptec .. 'hen po"-e: 11 '·lrled. 
~.!.l.~ All il!fcltmc:1U shall be Ihe lime u in .,uafraph 
; .~.U. 

;.~ , i..l Oall f eto:dt~ Ina l! be Ihe \ilme II 'In pll~g:,.,h 

2.2.1.3 The c.Ul l llon or Ihe rur. In~ 11 be jor ~ ~. of con\'l"uo~s 
operal ion. 
!.:.i..~ Th~ 1'\ln 1~11l conSIIl ef III pO ... ·c: \entn!'l . eaeh If;' b~ 
rUr. fOI 1 pe:io~ of 20 r:".ln In Ih~ follo"'lnS orae:. 

(al S!- perctnt of dyr:.momele: :n:que OOUln~c II ma .• · 
imum po"·c: . run 2.2 .1. 

\b l Zero iI~·n lmornel.f torque . 
I: ) QlIr' ll llf co;·:, ~ ?~:c~ nl or d~::lmome:t~ t":qU( t'b:lI~ ec: 

ll1'1".J\·lm\l::-. po .. t: n:~ 2.:.! 
l e. I 0"n ' 1"'10mtlt: 10:cue I I r:'. ~\lr.'lUr:". ;."".: 
H) O~e.cuafl.: Ct :.:' .,er(cnl 01' 1i~· n'''''i:I::1t1c : TCl'~u" ~ t'. 

!lInt!! a: ~,:~ tmum ?CO"'t:. :ur. ~ . 2 .1. 

(!j TfiTte .~ ua:'l c ti oi ~ ?c:e:~l d e~·r..monltlt: lor:.u. 0:'· 
ainec .lol r:".ax imum po"u. run 2.2.]. 

;.IOTE: Th.u pflc<nlurl 1';:I'OI<n: I~"r ane. <gnllnug~1 ~UI pnwor 
.n~ .... "'",lillY 19 m.ii1ll1n cg/lt!nuuy in proeeOY,e ane m,,"'n~ gflhr 
I'nulu. 

i..i..l Po"u al llandord po .... ~t·off JPftw IThil run is maoe 
onl~ "' h e ~ the en~ ! ne I.,ted II mUlmuf:'i PO"CI doe~ 1'101 cor.:npond 
:0 tn . tn~fn e s?Cec at S .... ::: In' AS.:.::: i:~nduc! powel u~, e·o:! 

spect:l~. II Iptt:fIC~ III ASAE StlT'ldarc! S20J. Retr PC/IO·tr Take·Off 
rOT AFricullual T(JClors.1 

2.:!.l.1 The ;:u:?Ole cof thiS run illo Cete:mlr.~ rO""e: al In: 
\ :l~el: rl ?o" el la~ e· ,, :r SPtC~ or Ipcel!l. Inc ID recn~.:l :he tor· 
::lp. : n~l~f luel t onsu .... ?:ton , 

:!.2.j.~ l" l! ldjullmtna Ina l! be Inc lime II 11'1 F'''~tl?h 

:,:.1.: 
:.i. . .i.) Dall lecor(lcc .hl li b: Int limc 11 In ?uapaph 
!.~ . I . .i. The cu:allon 01 eadi run Ihill bc I mir.l mum or 1 h of 
eor.IIl'lUOUS operilion. 

~.l.: Thr I:~::O: ~hl!! be limb::e::! u;:: In .ccol'~ a net "'n'" Ihe 
::-.,nl.::H:'.ne: ·s rec':)r:.::1t:'lcllion!. L ! ::1 btl·~? s::11l he .~.orn?:uh. 
e ~ '~'lIh i?P!o'Ir:.'le l~ the Sim. mill :1 "'ill bt Ult' IN :he mil· 
Imum dr~" bar pO"tr runs. :-Olinor IdJuSlmcnu lIe ?CTmlsllbie CUI' 
In. Inc al Ihe cn~ c,f :hil lun. Acfumt'ler.tI Ihall be limitec 10 Ihcle 
... nich 'l;'IIio= 10 the .,~bltlhed t :':lt:"Uc:lonlsu?phe~ ""l1n Ihe taco 
to: The ::cort i ~~ 'If :I\l:lU of o;Jt :l\'o~ fel Ihe ~:'I: :: : Itst 1~.l n 

:' ~!'I :; · Ith 111: '" 1'1 of 11'1 11 rur. ;:>:1('1110 It. . ~ll :-. of !~.1 1 11.::: . :he 
enWlt ~ :~n~:lIe H,a l1 'C ':r.lolnu! llle. :etil1 rc ... ·I :~ ne" ml of the 
r:.~t I r, :! '1IeO\H~ nco::,.::; e:'l:::~ br :I:t m~ ~. :l !i ::l.:r:: u \t .. lec Jr. 
lilt ?ub li lh: ' ::'Iio:-r.,ollor. odj.-nee "'u n Ih. IIHIO: The all Ulec: o 
1tlllhe can\o:cue. any oil ~ood CI "' ltl'lcn"·r. t!lmr.~ :he leh. In!! 
lhe 011 a ramet (rom Ihe :ran\o:ust ~I the roncll.:sion c( I~e Itll Shi ll 
bt ... · ~ IShe' anc lpec:fk rra"ty II>;en . m Oldtl Inlt lht loul 'olume 
0: all Uste durtn[ the rnme Itlt Cill be deler; :un tc!. S;ne:ti: ill'-II,!' 
ollll~e 10 be o~tamec ~I 01 eor.v t1'1cd 10 I: I~ C (1;>(111)(1 Fl. ?:"IOI 
10 I.,e Ilart of Ihil r~ lI. 1 ~. ' :ul'Ismlu for. ~nC: other 011 :ele;-"~ Irs on 
tht I~H:tI: 1',1 11 be fille: "'nh lI.!bdcatm of Ii: . ::'7: HI ' " II:t' I!~ 

·t:or:.mencell b~' Iht ::'I~nUh~IUre: . 

1.3 Ol"l",bu potrfonn.n~ 

l.: ."~b.o.n..Io:a1 po .. cr olldel pcrform~~ 
~.2.1 .\1 .... lmum power_flItl ~rvamptloo 

~.~.1.1 The purp<nc of this run IS 10 Otlemune Ihe murmum 
?o"'er II deliytre' t~H('Ufh a r.lech~n ic 'l PO"-tf outlet 10 I 
cyn.momeler al Ihe m,nufaclure:'1 Ipeclfled engine or 
mechanIcal po ... ·eT outlet Ipeed: lnd 10 record tl'le ~rTtsponC!inll 
fuel ~nIUm?Llon , 

1.4 

2.3.1 :-.I .... lmum ol"lwbu po .. tr 
: .3.1.1 The ?~:pOlt~! IF. I11'tlr, '1110 determine tnt m; \ Ir:.UI:: 
;:O'~H :r. r.Ol m~ rc I."~ i2 :o;"o'l d i ~~a 0: 1~ IlaH l lpce':I:1 
I cJ t ~:e~:'~ t~.c ::-.l !';t:: .. C:Uler Tht mlu r:.u m ::a,elsret~ snai l 
no: c.teeee. Ihe Idel')' liml:ationl af lu : k 01 lUI equipmenl. 
:.3.1.l All cn~lne ,cjuSlmrnu s~.all be Iht umt U In 
par~~n?h 2.2.!.J unleUlhe manuf.clUrtllpeClfiel a dIfferent 
en t:f:le revolutlonl per mill~le for drl .... bll upeullon Illan for 
m~~hanlca l po"cr ou:le: operillon . run : .: . I, In Inll :He. Ihe 
posinon of tile .manually open led govemor Cllnlrol lhall ,b. Id· 
JUlled 10 pro'lde Ih. ml.lTr.'I:.:m h:,h Idle engme 01 p~"u nUllel 

.. , 



ff' ,.·u"nn) Pf: i'~U nUI. IPt' r l('tC ~, !nf I':'; ~nu!~roll~ ~ ' fell 
on " l'>11 npn.lltor. Til t Iratior IIrt anc "p t tl vr lad. U:;UI):" 
m~nl !I' •• 1l eor.rcr l':' It> Ih! mln llunure"~ ItCOl':';rntnCauorll 
S,Uas: ~clci te: .h.lI rr.tt l ff ou:rt mt nll s~ r,fltc! IIndt: 
pl:~sapt: }.~. ~ of Se~llull;. Thr" :JC'1Gr siu\l I'c .. 'tirht ~ " 'lIt 
C'):'Cal o~ 'ne: b,UuI (if baUasl II ~m.:! ) aflt: :uc:o: hal ~CtT 
OTO;,t: \: HI"'~:" fud n.n;' , ne ,:.c:"o: 1'r:(t' UIC: 1\1 IU: 
cC; 'Jlp::1tn: Ir. t<llct . : Ci; ... ·ht t : :YlJ'< tl": :C':I. Int 10111" CIF!'l: of 
l!'lt : rano: :tI : .. d rhl or. Ir.: {nn: ,,·h. dl. H.e: Iht "tlr;, t O~ 
Int lUI''' :1t t !l ShiIJ "to~ rt :r:dt:: iTl ::i rt po:m:. ""11'. an: "" "houl,l 
haUu: , bllt md ud l:'l r I 1t ... . (\;: Ib) 0r>: :il:1: In Ihr mlHt lt' 
(" Ut t :"::'! [ t or.lIO. InQ 10 ob:.!:'1 mort 1l ~lf(\:m rUllla . :nt 1':".1 ' 

11"':IlI':'. :;a· ... bI1 r.lI :h ro:r.t h c:~h : s!:;.Il :l<" elabhlht~ I:. lo~tO· C: · 
. nel ",tt, ~.;ar:'pi', l. .: 1\ oCjl nc:; une: : ~er: 'o :. ~ 

Prchr.ur.l:; oa"'bl : run~ 1\ mUI!?Il lT'. ca"b, : 1'-~l l ll'li. l b. 
I':';'O¢ If u::!Jl' lh m&~lm'.llT. hllth Doir.: helfh: Th: h ~ ll· h: ~\ 

relalfC 10 In. !floCIN sr.l ll re :r.lolr, Ilnd; in,r ~ lino~fll)ll: all 
CI~'" bl: lelll in! d i re;I •• cI1Clfmft renct ofih. C:n •• "',Me!! 0: 
Ira ~ ( 1 s~.a 1" !'It ot lt ~;::ln e ' t>} ,h"ln; 11'0 . lra rl(,: {we: In: 
ca .. :>,. Iell r:n"'l~ 11: r~ n""'I ',l Inc coun:ll1; :1'0. rt . d ullo:ll 0' 
un c:!:I>! .. nr: (01 HloC~ . lht ta~lo: s1'o .. I: (0: c:y.cr. 1\ 1(>0 
If'!'eC . "'I:nO::: cra~' oa : 1'-1,1 :1. inc ""1\h Jll tlollu: 111 plan II f 
tJ .. 1!el: \I UI" " Pn.-r ,,·h. e) cr t; .. d , ~h??)F ' \I : , lclll il t C: II 
Iho"': Ilnou ~tr1l 0n ~ I. 0:1 '" merr.h. : sh?par: II u rnl" '( , 
thr c r, ,, ;lir jlul \h,n br rr Olle. ' ur.l i\ sh .. ;;a~ e Ilkl no: tHee' 
1:- ?tICt:l: for 'rlClors r .juippccl"' ,lh pnt Umitll.1lres. n' ~ ptr. 
t'Cf.1 It': :rlnT.a eOI:li' r t cl"'I:h Sltd 11,1 $'1 0: :r ~:I:s Wht/( :htf t 
ar r 1'1(0 ft: m ~rt ';~ 't spu dl In "'hi r h mi UmlllT. po .. ·t : shaH h. 
IIml1.' t:~ ,:i .. mt mhc: s li ~pa$'t . O:lJ~ one t:I,·t I IPfCC: shaH b. 
ente"t'. 
~.;'.J.3 0 '11 reC'\l rd~:: sh. 11 m:llldt . ~" tflo~r ':r."·:'.: pul! 
Inc tn,.n. canl.l!!a': rt' (O!:.: lIcnl p=: r. tlllHe maonalfld ('It: 

lell :1l '1"' I~ e: :'\)n"H'1 C: I\". ::1trr.:'c: rr" 01 1l110i'll I~ Ir.·tnt 
Ih, I ~·, : :1.In"',· ~t tu :'!", ' \ I:mt IC :r~.tar me lr l: ::.: n"" ~ or 
n)n.~ '·, cn"nc ((Ill!;n: :f::'l~:.\1.:r: "'t l' a~:: a,.. ,bu!r I :: 
It::' jY.:,::.: rt ' If.; :'uo'n : :~'~ .. rtll~~t i n· IU:;III rtt'O:'H' 
lon r~ =-o ::t:":"tn:..:; 1(0 Ot . :: " C !~rr!Jl flOC 0: l:'Io:r 1:':1\' ;111 rill'll 
O't' tnt cra~ :>\: IUt ~r."~ ' 0: rU~"·"rl i ... o Illltl~lt r'Jlll 
"' oulC: bt Iho>c Ir. .. <hl~h lUI condll lOn! .r ~ l t1bllu rC: . an' cur· 
In~ "h,u. Ih~ a'e:ar~ In'tl lr>t :~ for Ihe flo(O rUnl!! .. nhl:,! 1 
Pt:C e ~.1 o~ u:t. ellnr : 

~.3. ' \ ' r.r;t ln r dl'l " b. r pI' '' . !. fut l cOl\Jurnpl lor. . &lui ,ollne! It.t l 
~ 1 opr nr. lor IIMlor. 

:.~.~ . 1 Tr. : ?:':~Ol: II ::I:er :oi:: , FI:I: . \('1 :itle:::11nt fil i i ron· 
wr~?:'o~ . .. , : 11 :il( ra:l0: opta :lr.r H mUI::'IIHll IHl1l~ lt 

1",lIn a:'~ jlt:nr.: C': Ih t C. : l'" bl : pull ob:lm~d 1\ mllll~Il ::'l 

,O"C: I~ ru~. ~.:l . 1. .n~ I: SCI pertt n: of In: d:J",·b.: r>cll (l~. 

;lolnt~ 1\ r..l~\mllm r o,,·t t 1:,\ run ~ .3.l . Stcon' . 100clt :rn,": 
Ih. lo~ n e: It,·t } II Int operllo: '1 n~ : , on ll:1de: Ihe.: ltol e: eond\· 
1I0nl. Thlld. 10 ortermlne "'hr the: lh: IUCI Or ,,·ill mal nt. in I 
pr r ~ : l e CltC dlu 'bar ?ft .... ·t l (01l:PIlI fOlIO h InC 10 mU llln futl 
co:,!I\!I:\c~ C:c t"li'li Iht lur. 
: .3. ~ .1 Eat:p' 10: Int :UI. IpcdlltC Ilnon pll .. rraj:lh 
: .. : ': , ~ d . all : nF':'It aCJultmcnll 1:'1': o:htr l1 cm~ Ihl ll bt Ihl 
lI::'1f" HI ,ur, ~ :a ph 2.J.I.2. The pe.: 0: IU" t l ljlteC Ih.lI hr 
\t ltnd. h. 1:11 r.. ~nll fHIUrtl ... ·::hm the I~~ e~ : .. '1;1 lI~Tm~ l1: 

Il le! It If:1ruhll:lo 1 0""'11(01'11 ':' 1; n:n! 11'11 1: t>t of I llfil ; l~n' 

o:::allor. I ~ 1t11l'1 H;ura~~ 0' c .. a 
: .3.~.3 Q.a ~ r to:(!c:! Ii: li l~ b. Inl 11::1: ~I (l:):llnr: ", 
PI:"I· l i'~ ~; L:: " r\t: 1" 11 nee:l:I !!"' ~ ! I(,'jtool 

i . Tht C:J~ bl: ;:~ l1 ln~1! b~ Ih. ~'~ l i'l Ot lt !l':';me: f·o l':'; 
or~l , chu ul: t n ft.·t: In. COmi'l ~ l t CI!c:.:n OI IM c!r,,,·r.I: lel\ 
fourn . 
Ib} SO'~ne: IC' rl mellu,emUllIl1 Ihc topt ralo:"1 nUbn au 
looe'. 

Tnt loun~ It,d m~uurt:-.tn lS II Ir. : oj'lr:'a .. · ·IIIUlor I~, l! ~t 

Cl'nclIJcld Hra' CI"lr tt> lto r I nl: -:I':';: ".: ~ II(Or ,nt :l · { .. : ~::n 

I "'tt:r, ~~ If ~ [I;W' r' ... :.:11'1"'":'\(,1 1'" Eq'l~ tr:\ Stan::.:; It!; 
O;>tU lr ' So~nG Lt. t ~l r ~l ~ r r::'ltm P:Nlo::a {c· Pt>"ta: 
~\ ab ,l t ComHYrl1011 MHhlnt ~- 5In~ulll Trpt Ttl l. T il t 10u~ 
tond,l1oi'll Iu: IntH mtl llll e m t ~n ",ll be IlIosI oes: llbrC: II. 
,,,,,graph 2.01.2 .' of Ihll COO t InSl eac! of tile load eondll ior.1 
oelwht C ,n 5AE 5n ncllt ~ J9ICj. Opc rllo: Soune: Le.tl 
Mr~lunmtnl Prt.~dur r lor Po",·t:t~ Mo~i1 r ( oml I'UC1\or. 
M.clllnu~ - Sinll y l lI Type TeU, p,uBraph J.3, 

t3.1.' Fur l ronlu ::,pllon runl and mtlSll l~mt n l of IQun~ 

lr' rl I I Ihr Opo:tIlO:' , IlaliM 11\ , 11 br m.dt " ';,h Ih! 11."(01 

1. 5 

oper'"n~ II fol1o",·\. 
' I ) AI rr. u lrnurr. "'ail lhir PC>"t:. "'h,eh 1\ Inr rn .. ,::'Iu" 
IIlSlIln t C ro"' t! Ih t trlcle: II c apl~l: o! Cld ... t rTr.~ I ' 11'1. 
cra "'bar 101 I prtor lermfn: , ltnpt. ;;tf 1111'11 

("to ) A' i~ peleenl of III! or . ... ·!:>a: j:lu ll "buw:c It lur 
~ .~. l , 

le.) A: St' pf rccllt c' In: tli"'·h l y,:lll ll.ob:ltnt~ III n): : ~.; 

t C A : :rd~r: (O Illi ::1. I ~e.;: , ... ·Mr: ~O:;'l t (."nt l ll; ::.1\ 
1r>C:~ r.ut tIe l 1: .:lIll t::' \t> ?oo .. ~C"t :h t 1l. V l:l';: ; .~" )~:: t 

r : :o!~hd IlI'lClr l : .;.. : . ~. 

"'C"7:: FM !"t!~:'> ' :; ~I:>:"': ~,,~ I ' .",', "'~'I:;'l.! •• 0·" " .. ",I e; I~, 
In: ' MIN ,,,, I I .. ".>C' ,. ,..,." lO'"u,· ", ... II:,.I ,. ( : 11" ••• ~ . ,;.- I'. ,.~ 
Q.u, ,",ClIO : ".· 11 1""'.1>. 1· 

: .:;.~ D .... b. r pll 11 't l'"lU ' rnr. .. l , f'H'd 
~ .3.3.1 Tnc p~:j'lO!. : 0: 1!1I~ r.:r. I ~ II, Ot lt ·mm. Ih. CU"'ill; 
p:..:1l" t'nI 5DnG :n'lir\ ~ :tI11: . 0) "11IJ:'~I:lr' , ':iillT:- . (Of Ihr I:at 
10! It Ihl f ~" 0: la:'llm!UIClr ~t~,,~ I r i~ elt~ It. n.: r. :.~ . :: 

:.:;.3. : ;.. Il '0)uu r:: t ~: ~ 'r.c otne' II r mll::ai1 0: Ihe U:":'· Ji ll> 
?H~Fap~. ~.;1.1. ~ (I I "'1'11,11, rr r.nl : .. ~ I: II r:: ~ ~1 :nn :U:. I::'I· 
r:'1tCllll :h lilt , }fa I:1al l':'.llr:: Cfl\\ 'i'a ' 1"<\" " :::r. nl' ~r : r. 

r..~or 111 tllr ~.~ . ; In In, ~~J: {. ; .: Il:t t:a' el l~:c SdUI, f. fo ! 
rur. :.~.~ / Dw . m~r::o:: Ih p;1a ~ . \h ~ 1l i'l nl t ~rt tC I~ prr~ r n ( 

fo: t: i<.lon t QUIPpf C" Itn I1n ~ c:":".'· lf 1If ~> 0,0 ptrCr nllC"II:i{ ' 
10rl equlPl1rC: "' j", Il ft l lu~1 C': I : ~ ci-:l 

~ .3.l.~ Dan te rotdtc Illlll !l t :r>: nml 21 ;urafTlpr. ~ .~ . I.J . 

1 .:;. 3 . ~ A st:lel 01 !Ui'l ~ shall i>r l':'; ' Ot )1~t"Ilnr .: r::UI::'IU IT. 
p(O ~ r: In t id. lua.,·Ctnf rur., :l"It neet uar;. C",,':'lal pll ll shl! ' 
bt loppht c 10 Ine I:lrlO: It> rdyer thl Crr .t m: mil: : sflee , I:. tn' 
camenll ol ,;;,p·o~ ' r:'1 .. , ei~ It pcreen:. UI1n~ cr, .. , me r:'lb~o 

I~rc 11 mnlr:-.~r:-. ;m ... ·tr n 100 p~: ce n : .. l::fi,Clt nl :.:;m~f: 

o! IV:'!I I h~lt :.: t'!'.~C:t Ie utabiosh lpetC t : "h ! :~. m~ \ I ::1 \1 :;' 

C: .... ·!Jlor jull II o:'\lll'l:~ c: Ipt·" , : ",·:Oar:'. r..1I ' 1:I1I::'I c : ~,,~ ,: 

p"Ji: II hr;l1ltC 1'1.' C-'''I mc::t":lt: J hr>?~f'r t: eooh l\~ ap.r,, ~ 0' 
leIC'J~ rn"JI:,,,hr : ":.U' IIUlft: " cql.1:~?<"~ " 't~ 10:Cllr 
rn~U1?h~: 

... on s 
" i'C'" "at",,:,> to" ;;'r>tr o,t •. ,;,;u. mula~; ." . ~: ··,,,,, , ·,,,, r· ",n. 

\1,,11 o. ml c. II Nlr), le'Qw, muh'~ I .. r <1:1" .~ ~ ~ ,, ~ I"'''' U~ mill"""'" 
;1' " l«. g~ !· 

E FC" ::HIC'I" '; ~:i':If: ~ n t ., 1 ~, e"..111,\ i""" • . .,. ... :ln r.1 ("H IU' 
" ' r, ." .. '~r .. 1M .~ .,: ~""",~ •. " I ~ . l' b, feltl"o. : to ... : 1 ,1"111 1~' ,." 
'np ~. 1I:::'.!''II .. t U 'r.' ("': . ~ I1r. .• ": .1::il 

'" r OO 111:"':. ': l '~i"r ~ ,,: ",.",.". "II~' "" .,or I ~r, ,,, ,: .. , Q""r lo 
ur' n. ·",il~ .l ,}f'" " ".:-. ~~t. •• I", :~:"o· c' Ih,<,:o" . , :· nr "'~r • • ' . 
rfCU ln~ ~::~ .l ~l hl>l l l:J I!. e' .... ~I: r-.:. 1nt Ij'fr: nil!": ,. :.' 
~ . :' I .", . j ~, ,,~~ll\ ~.: 

~.3. ~ !. uerlll r Ulu lld I • • t l. , ht e, ' c:.o: 10lmC it "f ! mtJ ' 1l1" 
IjIenll ""il i !It rOi'lcuru : ~ reClTc!:n r Ie> I!I. iMll'U::1r n:allon .I. r.· pll ' 
et dllr t l I pe eir. ~ clln ~;.. ! J loo!:. E~ler lor SOllnt Lt,.1 Mtllllr r men! 
Proct du rr for Sclf· P1or>rHt ' Aflleuhllul rldC: :.qulpmr nl . 

S:'CTJOS 3-FIS AL I~SPECTI01> 

3.\ Tn: r>'il' j:l OIt 0: Ihr flna l l :: lpf~ll(On 1\ Ito t hH~ 10::1: n' 1M mUll 
lI~i'I,r.e.nl Il t ml of Ih. man:J:HIllr t : I tn:lo: I~H ::k'"'m , ira,"S: 
Int trJ elo' Ifl leC:. and 10 Inlflec: l il t cnndllion ·o; ' ome 01 the mnll 
ClIII:. l 1TlCIOI p.I'H . It 1I IIIH: \l rC 11'111 the ~htd of );>t rirlnllon, ,r· 
dud~ ~ft:e I:'IC S !! ft"' ~ ,·.h-t lif:. ".1"1 ~ t 1tt . rom?:rll ,or r~:ln *i'I : eu · 
bUrrlOr ' lIe 

SECT 10" ' - C ..... LCLtlATIO-.;~ ... t'D ~OR~~ l'L~ ~ 

~ .I Dm: "heel 0: uael. Ih j:lpa ~. 

Perrenl li! ;> =- 100 ( ~r) 
R =- t (Ou l C: :B ! " "tt. r~.(l l ~ :I(l ~ co:.:r.! I( : · ;" r·lt Illl CI ... ~~. 

tun"J ~ IlnC)t l l" ~e 
=- 101~ 1 ~~ I ' r .. htt ~ re '·ol~"o~ eo~r. t to la ' Ir" :h, cr_· ~ c'= 

lUI Tun"," )' under nt~load 

4,2 Belt Sllppa8r 

" 



R 
j)zi,' ~ pul1~y revolu tions ",·ilh n~lold 

,. '" crive pullc)' 17m ... ·ilh 10ld 
r. ;: dn'.n pulky : .. m .. -hI: 10ld 

~.) SI.abIUI)' F~t.clr 

S:a:lil::,)' he:e: t;. = 

'''' =- 1t00ti~ , fflm\ ~r.~ ..... ·tTEht 
w~ '" '" nr-: ;:';uc 
? := mH\ ::l~;:'. ~a" bu pull p~:alltl to pound 
h :: :l~:th: c~ 1!J.t!C Hnt of ?ul! ?C'l7cndkular 10 iTDund 
K '" l.l!- (minimum)-mir be mD~ 

SECTIOr.- 5-DEflJ'ilTlON OF TERMS 

s.\ AtMC1Ih\l~ tn.::lor II ' venid! dnigned lnd Ilh"c:1 iscc! to pull. 
Pl'O?e!. Ini! lu~pl ) ;hI"'.: 10 opcate mlchin~!')' uled In lirlculll!rl l 
opcrlllvnl. 
S., Sa..!lul 11 1 1'1'- lubu~ n~ :ha! II idcec 10 0: rrmoved from tht Iflr· 
10: f(1 : tht ?U:rol~ oi dan~ln; !rlcrion or lu.biliry. It rnl)' bc icard oJ 
tC:l'H;w.d it t . .''I! ""I ll () f:nr Opt: il0T. inc IU "rner.co.: II nOlal"'.YI tuen-
1111 for opcu:ior. of the compitll trHID:. MauMee tl;!uipmcllI may be 
.. nt:! u balll.11. 

5.3 Span Iroltlon .nrlnc II an internal «Imbul:ion e~~ne io " 'hieh 
the Ipl uo::l of :hc llf· fuel mi.J:tc:e ii Icr:>mjllilhed by I spuk inside 
Iht ("o:':"1busllon thz:':"1oer but ~.ncnted from I source ouuldc the com· 
:1I:l\Ion chio:':"1bc: The mbin~ of Ihc fuel and air in een~cnrlonlJ spuk 
Itnilion en~ln.1 (>C'~I!:1 !lefon eor..prcnl on . the fud mctt!'1ns 'odnF Ie· 
:omp!fsllec l>!' ~ el:ll l!rCfO: or l imil a: dcYit': . The tOnffO: or. tnt 
amount o! alr·lud rr.\~IUlC l:!mtneC 10 :hc fy !ln~en ilcs~an ! ICCC:ct 
b!' me.ns oi I tnro:tle '·lh. :r. If:OT:anCt " 'nn po ... : ~C;I!I:e1":lenls. 

3.l.1 Compl'Tu lnll l~oItluo clli!llI r II Ul mien-,ll (;'Orr.oust io!, 
enp~! In .. 'l'uc!'l Ih! irr:1:VH'1 of-:hc I lf·fue l miltuH i s a:C"Omplh lw! 
b! tnt hu: M ro::lpr:IIIOI: . The i nl~ia l muin~ of the iud lnd l i : in 
Inc :on"c:monal C"OmpfCsdon ir:litlon cn~IM O<:e'Jn nur the e:ld of 
Inc eom?~lI i or. make. the fuel belns melered inlo Ihe combuHion 
chlmbu by mcala of a sunabl: iutl mClenn~ medlanhm. "'iUi :n e 
qU1nll1'!' "a:ied in IcrordanCl' ""th po .... er rtqdrcmcnu. 

S.l.: Ru..c Iptcd flf lb •• ni!lo. II :h ~ tPtt~ ir. le"oll:tioIlS pel' 
::",: ~Cl e I?ce\n~d b~' I:,t l~lC:O: :TlAr,chC1ur:r for «,:.li rtUO~1 O?e!'I' 
no:'! ~ I ::U.\l:l'l\:rn ?O"o" er fo: l par:lcu)ar 0:X:1:;on. Tr. ~ :t :T.I~ be 
(l :';e 0: !:';ore speee! SFedie~ . Fo: u~r.:?le , th ~ :: rr.'y be ~ \ :l~ren: 

:lIe:! spo:cdt for cpe:z:ton 11 t.ie mtclunlcl l po"'c: ~c\le: . I: t..'l~ 

~(I"e: u):c·of," !;uf!. znc ~: tilt ~rl,,·blr. 

S.l.3 Blih Idlc CliP!!' 01 po ... r 001l.1 1P'""CI i~ the l': i ~~ i~le 5?ffd 
'1\ n~OIUl lo:'l 1 pe: r.:1~C::. somel!mei ClUed mu:mum no- lolC 
spee!!. neccU11"f 10 pro,ide Ihe feq'ulred fullioid spo:c~. somcnmtl 
cilled Tiled sreed. fOl muimum po .... er 11 Ihe mechanIcal jXl"'cr 
outlel. po ... :: luc·oR'lh.ft. or du,,·bl: . 

S.J ~1K"lhl 1t.U fure rallo 1""lUlIlb.loD is I tUMmlll ior. cf sud: 
d e ll ~n t.'ll: lht IIUO 0: C::! i ~ t I?:t~ 1(> f: nl i c:,h-c i':':tmber spete! a:. be 
ehar,rec! '0111 " 'iln Inltml~:lon 0: pO"o"c: 10 Ihe linil drne memoea. 

SA,I Torqor lIlu,hJplIet II I mechlnilm Clp.bie of lu tomallcally 
mdllpJ!'\ni ::-'c en£ lne lor<;:ue. fn this =~ue. Inc Inc:tlscd torque 
?lotlce: 1 I eor.=I?On~ l n~ me:elle ::'1 dr ... ·ba: pull 

~OT:: . T.~I IOf~.\I' <~~":H: !o ll , ,r.IO In,. clullf::1II0r. 

S.J.l Torou. lIluh1pUtt lockout ,~ I mu:u ':)~' "'ruch In: lorc,:tl! 
1":Iu l: l" h,: ~' :'I tlf :!'.JOt )noj:lcal"t , 
3.4.3 .l.ol.OlIlllit po .. or . bUtln, nnci rado tnJUmluloD II of such 
I OUI~ l fi lt II aUlomal1tany s:tl fu ilor:\ ont fl.\cd 11110 10 .nother. 

5A.~ Oprral.Or cootl"Olied po"U .bUtlo, fbed ratio a'Ul.OlIllu loD 

5.':.~,1 FDU I"I.II~ . Tnit 1'!"J>C of tnnsmiu ion is ()f such d.l irn 
:hat tnt O~ral(): :ar. dnnje from any ru:!! rati(' 10 (ny other 
(lJ:~ :1110 " '\l!'lI IH 1:. CIO: cace: po .... e:. 

S . ':.~.l PLr'\la.I ""::2t. Thh r:"J>C of Irans:muioT. II :~ sue!'. I 
:iUIr:: ::.al U'le OFell l(): Cln c!'l1n j C from ~:"fI ! n iuee! unCI. \~ 
>llnel fi Hd IIUOI " 'uh Ole tractor unde: poooo·er . 

5,~.S lDlhu~l, Illlbblt !:rlL4l1Il!uIDI>. This I)"J>C of C'llIsmluion 
is of luch ceslgn Ihat the optTilor cn infinilely V1\')' the ruio be'. 
rwec~ cnpne l;ld fInal drin mCl':lben throuihout par. 01 In of the 
lpeed nnFe of Ihe tractor. Thil !)'pc of frllllmlllion indudcl elec. 
tricu. hydlusl.IIlc, fricllon. and 1n,. oOler dey1I;'C:I. 

'r9E~- '; C;lIcu Jt\.o{ ~ 1 :; l'Iolnee rs Vearooo,,", 01 STAND .. RDS 

5.5 !'o1t'C'!u.nJca.I po"U CloLlt! i.J 1n,. outlet throujh .... I)len the ITlC1Dr 
engill: po"'ef nn ':)e deUyer:c 10 I dyn1mometer, such '-II bdl pullt;' , 
po..,e: IIke,oS' shaft, 0: Iny oOler shaft or oulld, 

5 • .5.1 !\iulmcm powtt I I the 1Ilt'C'Uu.lt::1LI powu oCUorI 11 L'lt 
Iyenge muimu::'1 u\I!linec po ... tr tile frlC101 deli"e:'! 10 I 
drrllmomeler l.'l:ous,h 1 mec!l1:liul ?O .... e: outle: .. ·ith ldjusjr:tcntl 
U 'pecirled 'or Ih: m.ndamJrcr. 

5.5.2 PO'O'CI U 01.I.z,,1 ... -d P9"rr l.U;t<all Ipcoc<U is the ?O"'e: I~< 

\faCIOI d e li~eM 10 I oyna:-::omet~: tlirou£h .I :nechalli::.a l ?"",er 
oUl lttl1 SA!;; an::! ASAE Ita neue j:lo .... :: ale·a!'! ,,,ect or Ip~d!. 

5.6 :>Iu]malll d.n; .. ba.: powu ' :r- :hc mn::-::::m j:lowe: 1h: tlll.'lcr i:. 
capable 0; et li~e!'1n~ u tnc da,,·b.r on the lell T\l11"'~ or Nn ... ~·I . 

5,1 !l1ul:Dalll ua.llabl~ dra .. b.., pow.r Js t.'IC lveu~e ~UlmU!:lS;':I' 
u indl PO"o"'tr the r:'le:o: dtiiVCM " tnc (!r.l.·bl! dur:nS ~~(rll tom· 
pltte circuiu of the au"'!nl lell COI!:IC Po"'e: shall 'or delen:tbtd 
from :he l.vtl"igc.du .. : J: pull Obt1ine~ oyer 1"\10'0 or mOrt tomplel: cir· 
cuits of ~!'tr dfl"'bar leSl toune Ind the I"crare tn'el speed ccncul' 
I't:nll~' oblained OD t ~I' lest run"' I~' 0: run"·IYS. 

5.! Sp.dIle furl a.:.oll:llptloo h Ihc fa tic berweer, the mill of Fuel 
CQn!umcc per un ll of :,mc Inc Ute co:-:tspone:n~ :neuure( ?Owe: . 
Dis fi ndon I:,oulll be m.de beN-'een specifIC fud consl:m?tiun bued 
on the ?o"e: obll incc III mechanic. l j:lo"'cr o~:Jc\ Inc tha: bue~ or. 
til. powcr ob",ncc I I the aUW:'II . 

S.!' Sp.cl!le 'Ollollllcoic C'Oa.l1mpdllD is ~"'e nrlo be''''ecn Ihe 
mClsur=c j)OWcr an!! :he co"es?on;:\n~ ~olum. of fuel consumed lpc: 
unit of time. Dilii!'lrnon Ihould be mkce bnwo:cn I?ccitic volur:let..,t 
ronlumptlon bued on the ilOwe: obt. tned II mechlnic11 power outlet 
Ind Ihll :'11ed on I:-'e po .... er oblained II the dCIIO·b.r. 

S. ID Ora_bill paJI '.nUI 1n .. 1 .poe-d iJ som:rilllCs refe=d 10 LI the 
"lun'ln,:" Ibi1i~' o! the tr'~IO: . This Iho"'1 tilc .bUlty of Ole traC10r \a 
proC~r't l:tc:cued da"'bl: pull .. ,th the eo!'rl:spoodi n~ reduc:io:: b 
:ruel sileed.. 

SECiIOl' 6-Ul'!FOR.\~ ~!ETHOD or 
PUBUSH!I'G RESUliS 

All fr,for.:t1tion 5h1l1 be published. in tUhe: Ihe Sl t: niu lS.'·Sler:l! Intel' 
nlli onaic, 50:0 ':'SAE Stindl:d EP2~. Usc of 51 (MtI:lc) Llniu ! IIld 
U.S , customl~ I!nits, 0: 51 unlu only. The follo"'in!, Iho .... 1 till: Info:· 
muion 5hall be publishec; in :he ~"ifled repo:-:. ho,," It is oDuloed. 
'n~ ~o,,· it shi ll be publtl:te':: . 
/),1 ;"1K"b...,UeaJ po .. er Ogtl ~1 poerlOnIllUIC'e 

1.6 

6.1.1 !\{wl:)om po_u·ttu l COII&ot:lptlap II tho _b...,UaJ rower 
outlet. ?(Ner. ~:\r,n~ and / o: ?C"'.: o~Lltt \'1:v01UIIOI\I pc: :;:1::Ule. 
w oi;:'I: le:::p::ar.:\'1:. "'CI' ':'I~ d!;·byl":: Ii: :er.:pcr.:u:eL &~!! 

oa:ornetnc ~r:uure s::aJ! :,e Inc '1ta~t :0: Ihc run . Tht :.:e a: 
fce l :tlnsum?:1on shill be re?C:-:c~ ie u h (,"Uh). Spc:1ilt fuel 
cO:'lsu:::pnon Ihlll b! QetelmU1ed 00. the buis of IVer"e ;>o .... e: 
de~c1opcd ':'Id fu el consumed dunll~ the TUI1, In':: shall be' rCj:IOr.ed 
II kr/ kW,h IIb/ hp·hj. Spedk ~olumetric ronSllmpoOD IhLiI be' 
reponed Il kW ,h/L (hp,h/g11). 
'JoJ.~ ... . J)'lq powrr·luel C'<1lUlUDptlOD a! the lD ... b.o.DlO1l pow,r 
ootlet. Po .. er . engl:IC .inc/ or ?o .... e: oulle: :-c.olutlon, pc: r:-.lnUle. 
tOOll:'1! lempe:aNr: , Inc "'CI' lnd df)· ·b~lb II! Icmj:lcnf1J~s sh.LiI 

be '~~:'jed for ucl: I\1n. The rite of fuel eonsumpnoo ,han bt 
:~?oned In l l h (rJ'l7h) for each 1\110. Specific fuel COI1lUmj:lnoo 
s~,~ iJ :,e :!rl::ml:'lcd en t.'le buis of t.'te "'CliFt ?O""cr d:"rioped 
l~.O f:.le l cor.lumc!! ~\::-:n~ ClCI: ru::, and l(u.!1 be :c~rtc~ II 

i:S , i;\\' , h II ':) hr·h). Sj:lt.clfic \·()lcr.1e:nc consum?:;on 1~I Ji be 
:epor~' 15 kW ,1: L i hr'!'II ~all The 111:. 01 :.e ,·tntr.. h:l l In :ht 
t. bul.i::or, Ihl ll be , snmrr,1f)' cf t.'l e III :vnl dele:mlnec LI (011 0\0'\ : 
po,,·e:. ~ n&ine HIGj Of meehlnIU.; power outle1 re<()ll!r.olll ?tr 
mlntllc . coolant lempcl1lUre ..... ct· lod c1"f·bulb lempc:aI'~;'1:I . lnd 
barometnc pnnul': shill be ihc .~ta,e of Ihe IU: ruta. The r.te of 
fuei :onwmplron shall be ~poncd in Ll h (,Li/hl for Lite I\1D. 
SPO:CI!'t: fuel consumption shill be determined oe the blSll of the 
llera!,e po"'er dneiopcd lnd fue l ronsumed durin, the I"\J::. lod 
Itt,li be :t?O:1td u i:g / kW .l': (l b/ hp.h) . ~pc-cUk .()!u:-:: ct..,c l"On' 
lum.,!lo:'. s!',t !1 be :t?o:'u!! '-I kW .!,\;i_ (hp.h ' !1!). 

6,1.3 PO'Wtr 11 Il.LDt1a.tod P'O"" L&b-ofl .pcoc<U. P""'tr :nrinc 
1nd/ of po"'ef ouLiet r. \.olutionl per mlnuu, ()OOlanl tcmrtTltul'e. 
Wtl' Ind dry· bulb air lempentun:s. IDd blrometric prellure 1. .... 11 
be tht nerage for the 1\10. Tht rale of fuel consumprion Ih l ll be 
reper.t!! in Llh CFall ~l. SpecifiC fuel ronsumprion Ih111 be deter· 
mlnccl 0:'1 the bUll of IYeurc powtr de"el oped and fuel conlumd 
dunnll the Nn, and Ihlll be ~pontd ILl :q ~kW l h Ilb · hp,h). 



!lr"' ~ir:, "olu;.lem: ~n\umjl"('n Ih l !! hr Itpl'lnrc U • w .1l 1. b.:.' :11'::10: ~('Iun{! Ir "el ~hln br I~jlnne: II: d3IA I I' ~ r".:' . ~ 
,hp' /", ' , . " Ir. 'sA::' JI(ln . E~ l rr,o: !' .. ~n:! l,'d Mh~u:tmr l11 ?:'..-re in- " 

un .. b. : ~rlorm.nt"< .s. II.Prcprn.c Apltl;latal rlele =C::l1;m:r.: 
Cl.~. l M .... I'l".utt. ar . .. b.t p<>"" , Fro: CHn !o-w i.:t , t l: 0: ::1' : ; L.S Fu~ 1 

(,. : 

sr ..... : luae ?" ... c· = :I" ":'~: puH ::'-H: I?tee . • :'I~:lt rt' ol~ : lola Tsp: Gulf • . 
~>e: mllatlt . PO-1C'::: : ;!:-:.e ::'I.mr..: 1lI??~F: . tOo';I"\ ItmptfllCn , Spt::i" G:I"I1~ I:. to: Cen'en., 10. I: ' I:' C 1t>:J otlF ' 
,",. 1· I nc c~.ndt I I' :.m?~: t :\ln: ~ . l :l~ OUO;";1C::1: ?~U::lt 'I'l l< Ottlnl ~c "'010: 
be !rponte u ~r, ;'C: ir. !tllm ""·c Of more sUllabl, rl:r.s II Celand';o., . Ruurch 

d,:~e:ib.t ii, plar:J.pr. l. ~.J.j . I , . ~ EnFln.oll 

tl .l.~ Va,rylni' dn ... ·b .... powu·luel con."ItIlJlCIrtI. ~e;. ~nr.:;:---"5-JI.= ""~r:;:r!iCl .· . . ... ... API SU-"iCT C!.usirlellton 

' f .... 

pull . Trl>~ l s?",': . rnrml rr' Cllunonl per minuu . pt'rcc nT dM' ~ 1 rll:smtUICln Inc! Fln.1 On"r Lubl"\u~: : SAE ,," co 
mtm:>t: 11t,,?I,t. ~Nla~i le:n?ca Turl. "'el· ' :'Id c:::- ·bu l~ II: l~'pt Ollloenpne ..... . . ~ aHL' Oiliror/',EnJ:!nr 
Itmpt'UIt: rt l . _n:: batT"me:nc pauutf s!l,,11 b~ rcpvncd II H. . ~ 'Hl 

'~tn.rr !rur.- cia Clrlltne,: c ',:nn. carr. rllr. Tnt rllt or h.t' CCIP b.: 101.1.1 hnu n or optn tJac . . . . . . . . 

wm:-: tOn. lr., 1. ", r: :)o:1~; IT. :' r. \ ~L l ~. I. ~?ttlftC !1.Ic! el·nl~r::,.. b.t> AM n~:11 r9lue~ c: TrpillU ::1::1:" In, en:1Tt If.1! Ill : !' Or lIor In. l: I" oel;rr,nll t _ or Int al, 11 (I l :'I f i'rar' pro," ,: I . 
111eC Ir. Int pubilHlec! l~pOr: Ot~"jop"c .nc !ur, ~O:l\ll:n.( cU'lnj' Ut~, roTl , I nd Ih~ t1 hI 

rCNlntC u 1. 1. . ~ WI:'I rl:' .'h?fq. Sl>rc:n( 'O!umrl:l to eOnlUm?UOn 
Ir:,,11 hr rc,"",,'It~ u I. W. r. !. ; ',",h pi} So~nd ICHI II Ihe 
tope- raiN 1 stlllor, sr.,1! ~r :epT"r,r~ Ir. dSIA ' U Ipt:mr~ II, SAE 
!l1 . n':,,::: .1~1~ (.o?er"IO' Soun:: :..r,'el t-'tlSln~r,ler:: Pt"'tct:rr tr: 
P(h.crr: t-I (I:oilr COnl: ru~:IO~ ).:J~hinf l) - Sll'IFt:b.: j~'P: iu: 
6.2,3 Dno .. bv pull ' (nUI 1 ..... 1 ' pM'::. Ini(':-m,t,or. p~bh5he~ 
~hlll:-. C:I'-Cl" pl:l:. cr~"'bf: ?O"c: , la.d spete . eOFIn •• e. olu. 
UClnl pel :':1lnUIt , tnC: ;>trc.::n: cnvr member sh?PIFt 

J"~J,,E S ~ ~~ "'rn:yl:~'l l "HI<.'· ij"lN~lnfl io:~y, fori "'" arc Ir.r .• "", 
f'rn~~, •• 

A~:,r EP~!.! t" .. o! SII ~j""r) Un." 
S .... E 1'1'. O;'t,"c' !i:>uM l..I , t l ~IU'U'. "'.~ \ P!UC"Cu" fl'>' ~, ....... : M~h ... 

Cn'l1\:vn,nr ":. r~.'n'1" - 5,r.ru"· T)"rt . 01: 
5 .... E J lbJ! :",,:'1'" ~""n~ L..t •• I."\nw"'''''~1 f .. """y" fe: ~clf'''''':>c l", 

"' f":" ,,~hu'l l F~ I ' E/lu lt''''u, ' 
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!"S.~E Standard : AS . .1;E S.1R:l (SAE 111(14) 
Appendix I 

ROLL.O VER PROTECTIVE STRUCTURES (ROPS) FOR ~'HEElJED 
AGRICULTURAl. II'RA.C'FORS 

S\l~n .... ~~ \ ~3~; " i'~~"~' P:ell.mor. ,''' W" .. I ~ " N A;""l:~ l:~ ': ' ~ "" f'} 'Q n r. '<~ "' '''F-'I ' !' :' . 
s;; r.. ""'lHI'" h an, ~II' 'rr;cll h ~tll TtH'm,- i .1' I'.,.ace·'., .n: P.::. o:r.,."~' ;;':~l .. ",.n:1 
'~ ": I re A~~'Jll I'~ ' . lno: S j .\~ f'rm""" :r>:,OI.:r., k' A,:-::d:Il :11 j ... lcn-';.I\ p,.1><'.e~ r •• 
an: r. ;i~:r..~~.' n'~\1"."'<',:, .a,'ro •• e FHr-~I~ l~~c h~iX"'c~! 1M ~r. r'n •• "r.F " "hr!· Cur;, . 
",n,,., u! "--. inC l~ey"n" [C",?t:lr:\1 101ll''''t, ",0''''.: ~ \ In, fo~.: .n: MH~lnr,... D".\\o,. 
~,"oca ,c) l ~m",m .. ujn: ; .~ b,' A~:'E 1>\".:. lC" •• ",:,f,rt:l.t D ••• m~t: !9tl 

1.1 'nr rlll:of' \\ 0: :h'l !lane.:e 1I1r. ~I: ahh\ t, lilt In: ~11~ lle ' fI1:ro, 
lTl r. It.:l1.mr;:er. , ~ Of ~ mll 'f"t: olm.~"" \H~~:\:H FlOPS ) ee ~IF!e: 
)01 " l'1 ~~ !. I~· :X .rrt:1I1a::i l ::Orlon I ~ rnl:l.r:.!H thr :r< CI.: ::1~~ ~:l: 
H,r:Ol' o! ('pe:a1l1! 1:111.0::' r:I II!: ln r 1I, 'r.'. ~re\1itl11i1 1 I.!:")\tl~ Ali ~cl f· 

p:"pdiec :mokm.n:1 ~It ..,.:ludtt , 

SEC'TIO!' ~- SCO?E 

:.1 Ful:1llmel1\ o! :ht ::1:cn:ifc p'~r?o lt TI:ClI1~rel Itl:l:"1~ tl folll''' '\ : 
:!.l.) A 1300:alor;> U~: . und:: I:OH:1bie JI1~ :on:r"lIeo ioading. 
lC' perr:, l1 anl l ~·1\! ,,' I h ~ ROPS for eomj:lh~ l\et "·lIr, l':1t perform· 
.. nee t~OUlle::l(:1n o! l!m ~ :lnouC Ellner :nt Slam Ie" ~I de· 
1t:'lbd i r, paraph (, I 0: :11. 0Y I1 ~ m !: :t~1 ~I aele:\~(d m .. 3:.· 
flap:-, t, . ~ IniH "1 con:u:t ,·: . 

: . ].::! ;.. c:~~1" leSI I" ,·crl l' 110: el1 . IU\ ,nrI1 c: tnt odo:me: 
RO?S In s!:PP" !"":lOf : lle . :"elr.: I:. an upse; ;lt11lU Cr 

::!.J.SA ite1c uplel Irs; 1.1110:: T. io;O::tt:' i, :(l~:r o1! rc r Ol1d:llonl . 
too:n ,0," •• e~: anc Iide. II 'enC,' :ht elle:, ,'cnn, O!'M j:llr.lr ~:!'t 
1)'lIe:,:" III1CI:: ira :il d.,·:um't conel:a'"l . ( ~"' Pi rlF3?l', b .!. l te: 
leCluircmel1H iO! l!1r OmlHlnl1 01 ,hiS IU:. ) 

~.].~ !t. id~i!1Cm 1 ~ Ihr lahel~10:;' tnd 
4 I1 lrelllt1l1 •. :ht:: il l 

;.la.p~j:l~' ", L~. J 

r!t l ~ l ()~ r:lnf te· 
~t::!I.:Heme::: ( St. 

Th~ Itl l p:oteccrn :nc. ~:iorr.UMt rr =.\ll.tmrnll " ... :hotC 1~, 

,hll $lIn:~:t ~rr hu:~ or. e :it:r:: ll ~ ii, .. i\ a'olt t :1 ~\ ne : r1n~ C:i:~ 

SECiJO!o: ~-DE;:!SITlOl ; '!' 

3.1 A: 'jr1~l.11111rl l ::.::o~ . lo: ;:1I:pO '~1 0:;;'11 Sum:uC. 11 o~ftn~' 
I),," 0: ~· .. nr( j dtl"t IYi'r maenll1t o! roNt Iraill: kW (20 hp i net 
el1~ l l1t pfI.'er u derm~d b: SOrl!iY o! "'l.1ior.,o:i\'! E.lllo'll'lrCrl SUndiHC 
J5 10. E.11f1l'1r Tt ll (od! - Spu;.. 1;::1110:. ill! Dl.~t1. de1'~l1ed pm:1l1i. 
1.' Ifl PIt'!" loe ::'lr ::1rl \\'t p".·cr' tI ?l/H. pus:" car:~ , propel. In:r o: pro· 
\1~ . pO"rl II' :m;:ltm::,:1 otll"ne' pr:::a: ll., lor 1rrICl.1hl1:a! IlU~t 
3.~ Tnt HHIO: mUI II cefinec II ,he ml~l:nl.1r.: ,:ro)) m.chme mau 
Oeltl:nlnell by III: m.nl1i~c111:t! 0: , m:nlfr.Ur., ra"" e! mill It' mu· 
1mll:1'. i'0.e: a~!· (l if pO~t : i l :lit!: er.p ll t l?rr~ of ,,' ~i " ,W (11(\ 
It: hpl . .. h,tht ,·t : ,\ pu tt: Tht mi\1 11,:1:':0: : 1111 ROPS. ill fueh . 
'nt olh:: rnm?Cllrnu 1t~:.:::eC for no:m~ l lllt ! \~' h:r; po .. :r u .... , ·::fr 
?!'~t: 11 r.o: J'·, iiahie Ult 1~ pe.ter.:~ ; lie: eflpn: fI~ .... h!el ;to"'e: . ) 

.',.' A 10U. o,·r : ;:(\\t~H' r I::u.:~r: IF.OP.!; ! 11 i :J:: e: fa::l. ItI: tht 
'~ :>Itmcn of e~:lIO:l o! ,,"t~lt~ lIF'tt; ' ::':~l l \:;,::1C'~~ ,t' t:'m:'mllt Iht 
pou ibih" of Itl'OUI opera,or ;I1JUr"/ 'CIUJ;il1t hom Jtcidenul UpHU . 
Tilt prolenl\t mur'Ule h ch&Tae'cmc~ b~ plo,· idl n~ SPJCC fe: Iht 

FIG . I-TRACTO;; WITH TYPIC,;L ~ POST ROPS 

dearanct ~Ol\t illlUlt Iht eo, elope of !he saUClUfe or "'l\hln 1 !p~n 
bOl.1nor~ ll~ • lene! c f nalfh l 11M! lio::l Ihe Oll Ie: e(l~c of thr mu,· 
,ute IfI an) par: o! :ht tr ~ C l 0: Iha l rr,irhl rolt.e in e:)I1;a:: "'I:~. :''01 : 
VIQunC ;;r.c 1\ a~.!I 1! fir ~lIppOr: lfl~ lht 1:.rl0: II: Ihll: pC'! il1o~ if , ht 
::.:IN f\,r: ll1 rl1l (Se. Flp . j :t :'11~ :' IC!~ 'yplcal cOl1ftEUnllefll I 
~ . ' Sell !fi~:rl1e~ pOl::: (sr;:? In "Fl~ I . ~ , ~ ~n~ b) h 11111 pOI::: ... herr & 

'e:lI::. i lint ll:.~em It' lilt ml'l: ft'-~ ~~': pOl::: II Ih. !onFHul!ll1al 'fl' 
rel1 \crlmc 01 1M I~J l -::' i r~ Jnc ;, l:omNlIl l line 1:'l1ffn: ,to til. hIF"hn: 
PUII1! of Ih. ~el l t U!:,IOr. !11,erlfe: 11. Iht 10l1p1Udinili 5UI cemtrlin. 
!.won. Tht SRP II dtlermlncc "nM ,ht ~eill.1l1luaclf~ Ino idJul1e~ '" 
Ihe hlfMel: ar.t mOl: ~ear-~ l rl! pC'l1\lor, prO"ie!c~ fo: lelllec "'peril"':: r' 
l!1t 'oHIO: . 

s::nlot-l .!-GE"·E}.,;!. REOUI REl>lE~n 

~.l Eal1!:1tl. fll t! liln;: l. oil :e l"!;"\·.:Il:~. ane CNlII::i s~·l\tml ~~. ~\I hI 
Cr:l\lrutle' I nC 10:~lcG 0: snieC:: 10 r:C Uet :ht ponibih:.,· 0: 1;o1111r' 
: r .. 1: 1m;:,,: be i:l)l.1:10IlS lC tllc "pCri IO' I •• lhe t'·cr.: of 11;)I~l . 

~.~ ,; 1l 1h~ : ? r:;tl tn~ rO~:lr:l al lh: 0.,t:110:·IIII:1011 shali l'>r '.0 ' 
?:oF,uri~ \lHlee 10 t:llnlmllt opr:"o~ 1I1jll~ 111 ,he Hcnl o! uilltL 
4,3 Gla:ill{ IhaU tonform \0 SAE J6'~. SafCI)' Glaz ll1f t>b,eri,\i
MOlor \' ehklci. 

(.4 T .. ·o t:~ m~n o;ealo: e¥itl Ila ll br ?ro"I~tC ."~ pOII:l0fle~ :t> 
:ttll.1~( thr pouiblll1~ 0: 11i nitl bti nf bll>ci;e~ tI~ til! Um! awoer. : 
4.~ Rca: Input CI1Clg~ tc~U (s:,"c. tlyn.mlc. 0: fldd ~pletll1ttd nOl 
be performed on ROF'S ~p1ied 10 IUClorl hl'·!r.F four t!:·h'cr. ~' hech 

~r:d "'hr:e :M: 11l1ic \(r: l(1\ (o::e rumor, I.: :hr Iter,l .. ·heel! il pelle: 
l"i':ar. ,ht Ui:tt \tr:l~l ! fo:ct .e:.rtlo:, al ::,e lUI .. ·htdl liner ,h:1 1~·Pt 
o! :rHler " no: j:l:enr :0 ,n:"," :C: I.!;:IC: . 
4. 6 T!1r :rle:o: ::III! lI!e l lh1 11 b. :~.u o~ :ht nea,·iell trat,o: medd 
0:, .. · 1I 1C~ lh! RQP~ 1) 1(1 br \,!Iec 

4." J\e~ RQF'S Inc mOl.1I1, il1, eOl11ltCUOnl oll:,e IImt dtllFl'I 1~.1I be 
UI!~ for roneur: inf Ihe lelll u dClcribcd in ,lie st.Hr (pa: . b.lI. ,ht 
eYl1tml. tplt. 0,21. 0: Ih! fide! upl rl protrdUTtl \plr . 11 .~ ) . 

r W .......-, 
L'=h1 n 1 / \TL 

• 
FIG 2- TR."CTOR W!TH TYPICAL .; POST ROPS FIG . )-TR~CTOR WITH TYPIC AL ROPS ENCLmLIRES 

140 .t.~!lCU I 'UI;' 1 :nQ IMel~. Ye"lcoo~. O! S7AtW.t.ADS-19:'~ 
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~~..L../ c-L T rc1T 
.;-TY?lC;.L R!;AR LOAD .;.PP!...ICH10r-' FIG 

! .~ In C;l~t of an ofh~: ~nL ttlt ROPS loadin. shal! be on Lhc SlIlt 
" '1:1'1 HIt 1u.1l spare oct"'·Ct:'! !!! ' c(nLerliM of the SUI 11Ie! the ptOlemvc 
IIrllctcrc . 

- 0 ' " 

o..r'~Cll 0n . 01 rnc )urun 

i':~C\or m'l.u 
fott~ 1;>;> Ii"I I (' Ir&m~ 

rllrne'UI<.tN 01 ~n:lc:.llon . 

ACCURACY 
: !to; 0: O.~'C1'on rnu ... .., .... 

!I .... (II mau m . ;osu,.~ 

!> .... 01 lo rcr rnu.su •• ~ 
12.~ mm (D. !>,,., .) 

~ .ID Where mll<'ibl. or normail} rcmtw,blc portIOn! of Inc ROPS 
ad~ (0 uructura i m cni th. Ih . ~· shall b. piatte in conr'iura:;ons ,hal 
~~':'I:~ihclC !cUt !O tht slN :tur,1 SI~l'Irt!: elunng Ihc I~SI 

J .lI If JIl t'.erhcaC: .. n:her Ii': id::! is 1".lbblt as an Dillion.ll u,ch. 
:I'Ie:1: !O 1M ;:-.rolcc:i.'e !true:ur • . it may be In place i!1::II'IS ItSil , provHj· 
~, II (HId net to:'lltlt-Vlt to tht menrtn of Ihe prOletll"f Il:-..lC:VTr . 
! .I~ If HI ",erhue; !l n tn~ of).i tc i prOle,th'r co,~r : i ~'ll!~ )lt 11 ~n 
" P' ,1r.al alud",me:'lt Ie lhc ?rOltell~t W~Cl\llt. i: ml~ b~ \r. ?IJa a~r· 
:-;~ Ina ;:ru"I"~C 11 dt'tl no: cO~MiDUlt 10 :he mt~.~-.r, 01 l!'It pOIH· 

ll't ,:~ut:un . 
~.IJ ... C' re;>l lr! 0: l:ljllltr.,e::a shall be ::-,ICe d:'::Ir:~ Iht tell!. 

!. J ~ Tht ;:rOlcCH't i:rlJe:Ult sn:.11 meel Ihe pc:iorr.:anc: rr· 
,;ultemer.n uub1iihe~ in Section 7, 

Si:CTIOI' ':-S E..:.1 ":'1'0 5E..:.l EElT REQLlIRE.\lE.STS 

'.1 $lO?S ::; 'J1t';,e' laCtOrl shlU:'t :m~ :! "· I:~. lea: btl: a~Hr..':Iht\ 
,7,;:e I ,0:\iOI::l:::;: 10 SAE j~:. :'~010: \'ehi:1t St ~ : Ed: .:.uu::::Eei. 
net?: 11 :'I~I:: r.e: t l:lt: . 
S.~ Whtre. stH?t ner6 IU; a Ill:: , lhr IU: '::tl: shall ~r :IUt:'ltd 10 
:he 1:'It' .... :'Il r pO:":I"n 0: l:'It Ita: III ::nlm::l(lCatt :ht nce ::10:10:'1 of :he 
Opt: .. :o:. 
5.3 Tnt lea: :"el: a:'leho:a~ : Itllil bt tlpl;,l~ of "~:hl : andinr 1 Haue 
:e:'lsile fo:ee of ~~~~ S (tOO Ib!) a: ~ ~ Oe~rccs to the hO~lO:'lII ! eI:!Iu.!i!· 
dh'ice!! be:-o.·et:'l tht I:lenora!:ts. Th: IU: mour.Ii:'l!; Ihall bt capable of 
"·i :.h stiT'~!:'IS :hil farn ph':l 1 for~e e::;lll! 10 fo~r :lI:~C I lhc lorn of 
~rl'i::' e:'l lht ::'.11l 0:' all 1;:;: lfu:'lf Ifll cC::l?onc:-;:1 '~?hrc ~.: 

::.eF~~1 to th t nor::or,:al i~ <I fol""uc .I:'1C ,:p"'IrC :.ira::or .. I:: lC!dt· 
!lOr.. :il t SUI mOl.irlltllE IlnH be Cljnblc of ... ·; ::'Ilar.Cm!; ~~~4 :-> \500 

11;:f) br1: force plul 1"10 times Iht iorct cf rra"~' on In t man of.1I II)' 

"lta:'le Inl Ct;lrT.?Oller,:l bo:~. a;::;: he!! II~: eerret llO :h! h0:1l0llal tr. 
.:0 ~?"'I::: I::~ rur-o'aro ~!:tenoll . : 100: ,nd stl! .:I efo:::-.ll\On II IC' 

~9:I': ! e ;:ro\1ot~ :ntlc li:'lO 1::".::ll.irl1 !lllua 0: releale of:nc Ifll ,d, 
,' llIt e: mr::'II:'Il1::', c: Ollie: \0 : ~:1l, ~t"I:e The ,ut ,cjune: to: loe..::n; 
:eH~t ~r ~: nOI 'toe o)ert':l lt dIe: .,,;:o11ctllo:'l oi Int tel: 101' 

_"' ,,..._n-. 
(" n'''''' 1-, - -

~IC ~- NP1CAL REAR LOAD APPLICATION 

~
~--." 

---' 
-,\,\ // 

~" " , , 
-- '- -

""It ".'''<>0 ' • ., •• ,., 
F!G :> - TYPICA!.. S]DE LO":'D APPLICA no;.: 

SECTION o- TESI PROCEDURES 

6. 1 Su. lk 1 .... 1 (opuonlllO paraFnpn 6.2) 

6.1.1 Tell condldons 

6.1.1.1 Thc ROP~ moun!i:'l\, but shall ':I: Ihe t:anor th~H'1 
0: Iht equ'li lcnl lor '~' hkh :ror ROPS II dUI!:'Ift 10 JUllre :ile 
Inle~TI1~ of th t C:'ItIrt \ylltrr" 
6.1.J.~ The ROPS ih.!! bt InmUmCnlCC ,,·i lh Ih t n~rtl~ar
C~\llpmr nl 10 obtain the Il'quitct loae; denecI;"n cau ~I Ih~ 
loeanon l:'Id direellon l?ceuicC: In FiJ:I. 4. ! and 6. Thr muw:, 
i n~ d e"I~1 Ihll1 bc loealtc! tt' recorc the fo:ce Ind detltCllor, ~I 
1M PQim of Int Ilon~ the hne of loadlns. Loal! Jne! del1ect icon 
?'!Inll shall be ploned in IncremtntS If. deflectioll no ~rul: r 

than l.) mrn 10.5 in.1. The ratc of 'Pillic~ l1on of oellre:lon (loal!) 
~~~ 11 ':It luch Ii'll! it ear. br ttlnlldered Sl.llie. 

6.1.~ Ocflnllion of t.rmu 

" = 

-- = 

~- = 

, = 

0 = 

:·0 = 
E. = 

Irac:o: mali as defined In "Jn~Uphl J.~ Jn~ ~ . b 

L' :'l1tl: M 1:'1 O:i 
M' in Ib 

ene:n iT,?ut 10 rot a~IOIt-(C du:i:'li Side IDa~llI~ 

E:~ = OSO - 1.2 :;! umu ' J and ,,~ 

E. = ~076 - ~ .~ ~!' UII IIS. tn .• lb; u:d Ib 
energy Input 10 be J~sorbtC during rnr 100)011'11 
E .. = I .J ~1 unm: J and ~B 
E., = :.t'~ M ' unllS : Ir".lb! ':'I~ Ib 
m de lo~d 
U:'IIU! r In :-.; 

f ' lr: I ~f 

.::IeI1(::\(ln u:'Ider : 
U:'IIli . 0 \:'; rr.m 

D' iT, inchel 
I:IIIC force ci eflect ion ell:'V: 
st rain tne:gy ablorbec! by the I1rJt:urc 
E. = arca under F·D CU l""t 
U:'Iiu: E. in J 

E.: in in..!'b 
c.1.3 S~tk UII pr~ltn. 

6.1.3.] Appl~ the rur 10aC: peer fiss . .: or Sine recore! f a:'ld 
D IlI:'lUlll:'1COuslr. RUr 1016 apphntion shU be IInlfor.nly 
~iI ::lblll ee 110~.S I ;l :O)ectet dime::I;!!:'! no ~rtlle: :~, 1r, 66(0 ::lm 
\ ~i in. J Ind II'i aru no ;:rClle: thl:'l 0.IOJ2 m' II ~ IT" ' I norm I I 
:~ :Ile dirt:1Io!: oi loa: lj:'plle.:ion. Tht 10lC shall be l?llllee I" 
:,'c I:~t'e~ ulrem1;:. o! : h~ RaPS 1\ tnt POInI "'hleh 11 mld"'a! 
!lt f\l.tt:l ::'It ce::ltr c:f the ROPS l:'Ie Ihe \:'Ilice ,! :he ROPS 
~~:1t:'!: . !f:lo 1t:"':~:~' ~J ! :~:OfS:: :'Iber el lSts I : :Ile ~tH 0:' Ih t 
RaPS. l IIl::mru:e ItS: beam "'hlen does nOlacie ilftnr:n 10 Inc 
RaPS ml~' be ulllized to complele Il':il lesl p:ontil.ile. \SC1: 
;!lrlsnpl': o . ~.LI If fl e l~ U?le: II omir.u l. ) Stop Int Irs: ... ncn 
\ 1 ) lnt IIrlin e:'lergy Ibiorbed b~' the s:l".IC!lIre 1\ el! uaj 10 or 
i:tlltr II':Jn Ihr :cqulred Inpul c~tr~' E,. t parlrupl': tl.I.2): or 
(t! cenec:lor. of :hc s::vc:u rt cHcet:!~ th t allc"ulc e! crlet"llon 
\ ;:H~~ : lpt. " . ].J). 

b.1.l,l Ul1:'1~ Catl obalned in i'lrlr:lph 6. 1.3 .1. ton!lrlJt'! 
tht F·O curve IS Iho"'n 1)'PlcaHy (n Fi • . ~ an' calcullte f., . 

6.1.3.3 Apply Ihe lide 10ld IS ~ho""T1 in Fig. 6 Ind record f 
Ind 0 Jlmuhlncous!y. Static Ilde load application ,hall br 
uni(orml~ diltribuled a lon~ I projeclcc dimension no ",reater 
Ihan 056 mm C2i in.) ano n, aiel no grealer :h.n \1 , 103: m' 
(JbO in.'1 norm.J to .the din:C'l ion or 10.16 Ipplicatlor" Side 1000a 
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FIG ~-TY?JCAl METHOD OF LOAD APPL1CATIO'" FUR 
CRLISH TES! 

apph.mlln sha ll ~~ at ~ q.o dt~tt .i.n,t'l~ It' tht o:c:ltcrhnt of tnt 
,-:nl:!c. Tnr O:C:lle: o! si::.e !oa~ .?phr~lior, shall 'or loc~le~ be· 
""ten I. CI5l.:lre 0]( ;;'1m u~ If, I fO:-'l"arc: , ; n ~ • 6manr: 30: 
mit'. 0; It .. 1 IUl'\o'ar6 c~ Inc ~ta: refertnt:': pom!!!;' '01 : : IIliHH 
tht strut'u:nl men;:h {Se-t Fi, . 0) . Ii In: ROf'S Ii • one Of ''''( . 

pOSI acslp _ lnt mil loa~ Shill be 2pphr Ci i;. hnc "'itl". Iht UP?:: 
cIon rnem':le: . The. ill5t lou! sian ::.: 2p?he~ ICI the 
IO:ll'1tuc::l11 sick 11:1llest from lht ?oim o! rut 10. ' ap?hca
llcon . (Se! pHlftlj)h b.~.I.J if fide. Ilpset is ominec. ). SlOp th: 
les: "'h :~, II ) tn! m ain ~n~r~' I~lorb~~ b~'lh t structurt is cl;!ll.i. l 
It'" 0: frutc- t:'a r. tht teql:lfC~ input tn~r~ E. (plr~pl;::,r, 

t . l.~ J : 0: ('t- ) deiltdon of thc srructu rt uceech the .l1o ... ·ablc 
ci~rl ~ ctlon (p,aj:aph : .1. ) l. 
6,i.3. ~ 1..: m: .. d! \l eblkH"le~ III PI:l":lp l", t- . ~.~.] ro:m:uc! 
1:11 :: · D =~:">: !! Iho" 'n !~"?Inn~ :r. r ir ~ 1.:1~ n i:ubt~ ~ 

t, : O.O":II<1:1lr !t" . \ 1 0 rmm~ I ! 0 pla";l;::,!l 0.11 

• 

b,:. 1 "in l condl:loru 
(.0, : .1.1 Tnt :raelO: shl l\ ht bllium~ It> .~:1Ie>"C Ih t m~~I.lI 
Si'ee\ti t l! in P':IF~pr.l.11 (! :hll Int Itatlr "e:-tln ! iotce rn:· 
1I0ll .: th~ ftonl "'hfe ll shlt.l1oe It Icut jl pctCl:nl of Ihe sa Ii: 
"r:-tlal iot:-; ruetlor .• : the tel r ,,·hrc ll . Tht " 'hecl :ru~ Ict· 
!I n ~ ,, :~,:t IOll:sabie. s~,l ll bt.l thc pOi\:i~:, nelres: 1(' n .. lf· 
""Ii ' hrl"':r ;, t1"11 mil"l1:":".l:m In~ mUlr.wm se:-: illf\ o~a :nfo l t 

0: ' Ihe :at"":o: . Whe:e 0~. 1~ ro.·o semnp u e obabl ble. 11:. 
ml :, :r;-;~m se:: inf shi ll t-t I:lte ple,~oee :nt ::::1 eo :"1:1: Ir. · 
1: :-:::: ""~ I~, \tfu..-:u:t oelte::lor .. Tht Il :e s 1~~n ha"e 11 0 hC;l:l: 
o l llu: tni! shl !1 bt i ~.rll:t ci Ie tht mnl:Tal:":". o;tctk:l r:r pru~u r: 
recor;-;:r.t:"ld:c by :he m. nulactuTe:. 
6.:.1." Tht dYl",lrn;e 101:lnj: ~h. 1l b: p:o:!u rte b.' UI: 0: ~ 

21»:. ~~ 1~1(llb} mass a~l m~ U L penduium . Tht II":",pa:l !;c-e 
of tht min ,hall be boo;:; 2!0 1 bill: ;:; 25 rnr:"l 12i ;:; I ~ :n ;:; I 
in. ) In~ I!"U JI b r con~: r~tled 10 tha! 1\1 re:l1e: o! r:l"hyil " 'hhin 
1: mr.. (I Ir. I o~ 111 reornem: nme:. Th: mIn shill b t 
~ult': nciec fro:!, ~ PI"O! pOlr.t :' .: IC tI. · rr, ( If !CI1~ III Iho"r Int 
pn:r:1 Ofll!"".iuel o~. thr ROPS anC Ihl li be ,onlCnltnl l~ ~n~ uft· 
ly adJumble 10: hdj:hl. (5~ Fi,. 9), 

tI(' ~ IC1..:w. . .. · h.' 

FIG. &- !'"OFtCE OEFLECTIOI' IF·O) CURVE 

1. 10 

, ~ ... ~ .. o..:t----"" 

< ... , ,:: 
trw' 

.. ..... ,., . ..,~ -.. 
FIG (._PE]'\O UL'JM 

t.. :2.1.~ Fo: urh ?h~H o! ltllll:, . Ih~ laW:'! shall 'or n ' 
Slame!! ftorr. mO" inr .. ht ~. tnt o~T1.m;c tOle 11 l??1i tC . T h. 
resttl illinr mem~ell Ihlll han Ilrt nr.t. no lel\ uliI.r. anC 
ciu:id~' ne rrcllcr tllin thlt of i J~. i mm (v.50 ;r.. ) dll.mtle: 
Sled cable . Poinll o~ In.chinr ren: i in!n. memben Ihl li bt 
IOC:lIrC It: l ;t;noprillt dl~llnce behln, th. rei: ult Ind ir, 
fro:,: o! t!"!e I:onl ule 10 p rclI;dr !~ 10 JO der:t"t" in~le bero.·ee n i 
frJ:rlir.mr cable linG Ihe honlo::a1. 1'0: Iht impl ~ from Ihe 
rea: . Ihe TeHaini:lf elble~ sh,1l be loclled 1!llhr pllnc ill"'!"!;:!! 
Ihe etr,ler c: rrl";~' of the pel"lc! ul l:m .. i ll S"':nr 0: . • lit:~,l: i' ·~ , 

I~ . \ ... " ~(a 0: lyr;-;m : I;IClll~ l"eatrc ~t'o l el mi.' b r I.ISe:: a; ("0 :; ' 

"elllt::llll tr~i lon:lonl or. :),: trB:lO~ . rCl: the i:::Pl ;: fr om :h! 
l icit . TeslUrllill, cable) sh.1I be usee III Ih(\"'n Ir. r Ip. !t, .n~ 
11. 

6.2, \,4 Tne r~$ :ra lr.lnr tt.blr-Hl ~h.ll be 1I~!tlen cc! 10 ~:0"10f 
llIe oC!"leclion of b 1(\ t, per~nt o~ nomtr.a! IIrt StctlOr. " '1 2th 
Aller Ihe tractor is properly ttstrainee!. I bum no sma.llet Ihan 
1501150 rr, r,. (t> x b i r. .) III C: OII seetior, jhl!! be c!:il"tn lirh:h' 
kra1r.1! the l pp:Op:1Ut ... heels ln~ cbmpt'. ro: Iht IClI ICI the 
m:e . u , .. :!ditil;1!l'! hear.. 0: s~m:ICni s::e~r.:, Ie p:~\"t~1 ml". 
t l li'h c ~ r."I~r.: ~hl li be ~ 1 1C ~ :: ii ! , p : o~ ii~ i nl: th: "h::1 n r.. 
n e :r~I! Ihe orealo;'s ~!a Ii:m or. :!"! t IIOt oppOlHr the pC !l du ! ~tr. 

I:::pae: Ind Ill. \] be St : Uft~ ICI the bas: so :: II ht le: 11;:,1;" 
';k ,ns: Ihe " 'htd :1:":"0 OI: :l nf i rrtpH :' Tn: ler.r th ellhl! :-:0 :":" 

sht l1 br e!tose~ Ie lr.l: 1\ Illl Ii~, .t;ll ~it of ~ 10 ~ Ct ciqnel :o tht 
ho rilor.la i " 'hell II 11 pesi:lonec! '~llnSllhr "'hed mr, . (rip, II! 
Inc! II I. 
6.2.1.5 Munl ,h,li be provided for ;ndi:llinr Iht muunum 
inStanlaneous deOecllor. rd lli,': 10 Ih: SRP Inc plla1ld 10 the 
" fllt,l pla:1e of Ih t pendulum S"'m~ A IIr;-;ple !:iellor. ee,',et II 
i!lu i\raltd In Fif . 1~ . 

FIG. IO-n'P1CAL REAR IMPACT ~PPLICATI OI' 
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b.~. \.(1 U ~n~ ~~:',n ? r op~. Of bloe~ \nt SIlUl Of bft~;' a\Jnn~ 

In. ,~S\. tnt IfSt '11.11 /)1' ttl'f~ltC::. 

(I,~.i Oel'inhlllll ot .rrrn . 
\\ ~ H~~II,II mUI H adIne' In ?J 1 J~a?hl j.~ .nO ~ , b 

L nlU, :-1 Ir. ~r 

M Ir.lb 
Ii :: '1'r: 1 :~ h~lfh: of the ~fno~l~m mUI 

Llnm H III ml:", 
Ii In u',chn 

n,. :>((,:;u1l.:::1 m;SI l:'Ial' :It ~OO, O;f , ':J !C' Ib l. 
T~. :'f I'lQu lu :",. ~.~u I:':~ U :>1' ?I. ilrc :rH o, \0 til l: ::,~ hel~r.I 01 m 

:<nl!: [11 !i:l' U ~ .:0 .. ...-1' 1::1' ?Olfl: 0: I ~?;;:: Ii~. :oa" .. ~ 
H = : ~ : - {) lO' :.: U:n:s: ::1::0. :n:: 1:, 
H = ~ c~ - Q,f-:tl' :-'1 L·ml~ . IIle:' : 1 ln~ I~ 

11.:.3 O.'".ml~ 1.1.., p .UCtOU", 
0.!.3.1 Th, ROPS lh.dl be f\'~lull cO b!' Im~lnE o!"nlmle 
l(1al!m~ from l!'It rei: . (oHo .. 'cc by I leal! \olhf SlOt on Iht ~1:!If 
:;:O?~ ,he ;nnC1.1Um '\o lr.pn~ from !:'It nt'S:!';: Ctlt ~ ::1InC C ::' 
: . :~ \·:~"n t. 1 . ~ I m;oO~(1 1M e~r,lm l c 10it . 7~ . ;oOSlt IC:, c: ;ht 
:.<.,c'J,J!'Tl \lu l: h I: , .~tt~ \ 0 th;t It . 1~,lIll l .,(\!i'I: (It' 1m?::: ,,~ 
tr, t RO?S Ir,~\ ~I tr. hr.~ ~ I:~ l:'I t ~ 1 ; "r tUHI "f lh. ~tlll ~: 0: 

r:I"1!~ 0: tht p : :'I:!: I~m . ;. t;\! I:\. :c!~~le m:c:"ll1IS::: I:'IOu1,":It 
late: t1t.:1 Ir.l 1l :'1 0: l ~,(H,lCr.:t Ih. ~a1tt.:c . e: Int p""nc l!l!.:!:',. 

6. :, 3,; Imp.!:I.1 rut . TM taClO: Irlall bt ;::rop.: l!, It' 
11 : II:'l.~ ?c: ~1:~~:It'M ~ , 2,1.: ill~ o,2 . 1 , ~ , The taelOr IhlH 
bt pOlltloned 10 lh~1 tht wppO:"l lng th311l1 of Iht ?n(llllum IU 
II In a n~lf of 20 ocgtrel 1011'1 ••• n1ca ; .. 'hen unklng Ihe UTile· 

\~ It u IhO ~'n In fl~, 10, If tnt In!,k of Ih. eab 01 tum. 
mem'ot: II In. ? 'l ln l of c,lnl~C: II ~r •• I.: I ~in :0 C t~:ttl 101' 

... :e 01 Ih t 'rr.I:'}, I:lt ~n~lt N :ht lace IIf the ?t ne!:;'.!:;'! I:'IJil 
~< amhef ler!.: l le': :Or ~n~ ,·on_.nltllt melnl ~o t1'lll ::'If I::'\': tn ~ 

ace til tl'll penC:ulur:1 ~l'Id Inc nb 01 rr~m< member 31t " a:l llt l. 
The Imp.:l \~"h be 3prhrellCl tnc u?ptr .'Ht::'lt:'· oi :ht RO PS 
It Int "Ol r,t ~rll~:' II 1:'.11:: '. 11' rer,o.:tll the c: ntt: t:nc ,It t :'l ( 

r-'--
' Y" 

,, \ ... , 

/-~ 
... i ',C.O.C .. C.: .. c..C •• c.,,:.:. :.: .. c..-

7 
- 9· .. · ·' · ,-
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FIG , I.i - TYP1'(-AL METHOD OF ME. .Sli iH:oG DEFLECT IO;-: 

ROPS lnc: the insidt of the ROPS !:prit':::. lint! 'i1ru(luul (WI! 

membrr nun 11 tht rca: Qt the ROPS, 1 II:OIIIIUI. Ie)! be3 m 
.. nler. Q{~I roOt ~cfc: 10 tht .lfen~:lll,ll tne \!rUCIu rt m1~ be II\! ' 

Itl t C to eOr:lplett the IU: proccol.;:. . 
~ .: . 3.J Imp.el II .Lcit , The I;arto: In, 1I Of tllope: l~ rt · 
Itrltnel! 31 ?er P~:l~fI?hl O.~,!.J OIno 0. 1 1. ~ The tractot 
\I\all bt ?o\lllOlltd 10 that thc lupporttnj! ~ha i nl 01 tht pen· 
duillm IIc '-ertinl .. htn Il!1ktn!' th t ItfUctufe Illho .. n In F l ~ , 
11. If Ih( m U(IU rl l membe: 11 the 1'011'11 01 im?;, CI II not \Cr · 
tlu!. th •. : n~lt of ttle fac . of Ihe ?enuuium shall be JdJu~t t O by 
ln~ (on~cnl:nt mUM 10 thallhe It:l;"tn~ fiet Ill' Ih t ?fn~u l !:r.', 

ln~ lilt (i~ Of rut;,. memtlrr l rt pa:,Il';. Tht pOlnl a: Im?'CI 
Inall be .: :he II?P" u:rtm!::- 0: tl'lc ROPS:: I 9() deFt. ~ngle 
Ie lnt et ::lerHnt of trlelO: ~nc: localec De('\o C't rt 2 ::'~tane~ bIG 
mm (2: in.l fo:-.o u~. I nc. ii Ct\\ln :e JC~ mr.'. O ~ In. re~ :-.o·lId 

of tM \u.t Id~ltnn ?omt If' :-eJt u:lh:e l:tt 1:!1:t::.::al l t:elli'ti: 
(Stc 'flP , b ir,:: III Ir 'lie ROPS IS a one f': fV. 1;I ?l!1: G~~ : ~n . ::'. 
lill. Im.,ac! 1:'1111 bt 3 ??I;t~ 11', hf'l c ' .. 1:,' lilt Up?c: ncum.:n .. t: 
The II;). Ir.'<?'.t lUI! ':I t l.?hte 10 Int l1' np:u.:!:r, ~ I I:ot ::nl'ln; 
frf'1:'. Ine pOlnl oJ! lUI Imp.:: 

b • .i Cnun \en prlK'Tdun 
b.).1 Atler Ihe RO PS lin bten lubjcCI CC: 10 clther \1 :II1C " I 

dynlmlc loadl. Ihe lime ROPS '11111 b: ~uh.l rCltC: 10 a Ilatic ~'Tu\h 
le!1. 

o.3.~ Th. tt l: If'ac Ih~ 11 to. t ,: Ilmt' ::'1: F 3"II" lorn 01 :~ . 1::(· 
Ie: ::';1\1 :1 et:k.u~ ~nd ntll ~l!\~~ 111 rOl : lgll\l~ J. : T!'1t :oar-ncr 1'! 
dll::li:u:l n ~ Inilloall on H'IC ROI'S ~nl l! o. Iud~ 10 e ell \'::Ih~e tTl('l)t 

1I'\'::::':'al memhcliln t!':e 10rt ! nel ~11 pl=nt "::I::'I ... m IU:li'0r: Int 
t:HtOI IT, an ~"Itl ;;OOIII\On, Tnt l!whlnt of ::Ot h1l11l ! e :\': I~tn! 

(orcc t'l lo~e! Iha ll ' t In Iht " erm~ 1 dlre~!en ln~ li'ull 'f in I "ef' 
mal pbne Pli linr :i'lrou~r. lht SRP ln~ ?a:allt! 10 th t 10 n~llud l nal 

UII 0: lilt Ir:~I O I ( I~e f! ~ , i) , The lU CID: tiulli~ \ h~1I be IIr i C: l~ 

supponeel elurin~ Ihis leu. 
6, ~ FI~ ld IIpW.t Itll 

o.~ , I Tut cDndltlonl 

1.11 

tI,4,1,1 Tht fie ld U;l lfl Itll mJ~ lit ClmHlec If l a bo:lICl~' tt l I 
(Staue or Clrllam!c} ItllIlI~ InOl~~lt I'omphance 3t In cnrr~ ~ 'P' 
phc1tion of II:' pelcenl or mort .'1 Ihe :eqlliremtnu oJdlned In 
?lfJ!'raphl n . l. ~ Ilf ~, : .~ J~I! :!'t. Ror~ mrc!s l:'~ Itmpt:Jluft· 
",lltlil l :c~Ulltm.MI I ICt ila:J\'.IPr. -. : ,11 
II, ~ .L. ~ The tncIOI l!'taU f't CJ !! ~\lCIl 10 J::lIt'C :I\~ mill I I 

specific' In ;:arl~apn J . ~ 10 Ir,a: Inc ,Ilue , cr: l:ll Inlet ItH' 
tll,f, l: tnf flcr.1 . h t'l'l \ sr.a ll ~r il Tt ~ s: ).~ ;K:an: 'I ; :'Ie 11: 11 : 
'tr.lClI toret luetlnn 11 ll'l( le3! "netll Tht .. nee; II f a!,! lC! , 

l i ,,~, • .tlfIC )C:JuII~bl t . snail br )1 thr P'O'\II0r. litHe" 10 
hlll".) b~;-..e!II :tt :Tllnlm~m ,n~ ;'!',a .l:m1.lfn le:U~~1 ,'1 the 
Ihonul u lt\ eOlalr, )blf Oil Ih. ltHlor. Whc:t \)nl~ ~ uninp 
Jtc ooalr.able , Ihe mInimum \tlltn~ 111.11 oe Ult~ pre"l\lcC: Ihe 
ti ltS ':D no: 'nlt:"ielf " '1::'1 \1:U"1.Ilt Ot:'ic~:IO r. . j".,c :lr.1 mi~ 
hl .. lu;uic: oallul JIIC: 'IIa!! ;If Ir,ljJlfC 10 :ht :llnlmllll'l 
vP<:Utni ?; .u~le : :~llmme nC::O ~~ I::: r.'I.nt.:(' :t ~!e l 

~,J,LJ The ttstl ,n1ll bt ~on el ll cteC 011 a tkm loi l ban),: a\ 

Iho .. n In Figl, 1 ~ anellS , The loil in Ih. Impacl i:t1\hall h..-e 
an aveTa~e eont Inou in the 0 10 152 mm (0 10 0 in.l llyrr nOl 
lell than I~. (Cone Inelu 11 eltllncd In ASAE Standare! ASAE 
SJ1J, SCI;I Cone PenttrOmelel, 0: SAE r 100. Sill; T~'pe ana 
SlIenlth Clan innllon,) The palh ollla~IOI 1r "tllhali br I ~ : 

• .! ~ 
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\ l 

l 
"'t lGo!': 

r;Q(HU 

T"~" 
.... CUIUSC 

: C~rrr!, If'!:m lOt> t6~ : Clf :1'1: n2l'1~ ;.. ~~ ~ :':1:'1". (If> in ,1 hwh 
~i~"~ ' dtl r~m~c ~n' IO:~lt~ in Fir I:' sh~1I CIt llitO 1~ ill;l: 
In ~;"tfll:1r I n, 1 : ~~1(1: 10 III UOt 

b. ,:.1.~ A mear.1 si'ol;i l f>r prol)lIr~ {O~ I ndl~~linF l h~' mH
ImUlTI IIl\linlantOlli :i,f,rCllon (lIthe IlrU:IIHt curm~ Up~t: . ;.. 

w:lpit srkllU:1 Ot'll ! II Hl uStralec If. Fir. jj. 

e. . ~.~ Flrle up~1 loUl p.\IC?au"" 
t1.~. : .1 RUI Up~l, R!:I upset Shill be indueed ~y cllpint 
jXI"'rr ""I:r. th: lr~elOr oper~\b; in a r e2: 10 o':!aH'l " .F 10 E. .C' 
Iom/ h(:, I O~ :::;11'1);'1 mUlmur;. Fe' l rntO t :l t in! :pr:", prdc:at>l: 
"to~ :: :'l'"1:'1~ iO~'I1~ dllu: t~ uj! a r.'Ilnimum slCpt o~ tt.' = : 
OtP~1 ~! ~ hCl":r. if. Flf . I ~ . The t:1ti rlt t lllieh m~y 'Or I:lt e \0 
21C 1:'1 ltloucmr Int Upiet 

t,. ~.2.: Slot upw:, S'c: lip.:: sh~ !I hI Il1CU~t ~ ~~ crwln~ I h ~ 

t ~ ~:J(.': \In=~: n~ o ~'n ru'-c ' k! cm; Int l:lcei:'lt': patn a' I:;;,tl ' I 
i l'1'I inl"',~ r:" S~.: G cl It> br. ' r.lI{l ::,.pr.l 0: a: :r.:l ll'1'1\!m I:i:la' 
~n .d ,! un:::w Jt> ;;m ' h 11 0 miln l in~ 01'., 1M am;; H Ot· 
~~:I:I .: m ?~ :~Fiph tI ~ . L.\ 15.t r i): . I :: I 

SECT 10K ; - P!ORFORMA .... 'CE. REOUIHcMEI'n 

7.1 G.n . ... l rT quittmeni.\ 

i.l.l Tht ROi'S. nl~:he~c' " r~ lM: Ihi.I~. olt:h~ac ptOI~:llon. 

fence:l . n ~ I ;' t~ t 1'1'1.131. 0: r e! ~lt :: ROPS para , O~IS'C : oL b~: 
rl:i: Int <'1': :'10: ~: : ~ m~ ~ 0< otf(O:t:l .~ I:, Ie!:! H c:s:: ibed ::'1 

;:~:aFa i'M to.l ~ . : . (0 • .) c: t> ~ bU I sr.all nN i.a ... $i'll: ;, ed~n .,. 
11°\:: 1(0 In~ f'lp.:aIN 0: ,nt:I.ICt on lh. d~~:~nn :(,0. eeS::'Ot:: b~' 

Ult clme:lI:om HII'''·,. I;'; r tp ~ . ~ an~ b as IOnCl ~ I. 
e :0 ;.( ' m:r. (: I' .. ) Inside of I:iml I.Iprt~nl 1(0 , 'nllt .. ' 

~r.I::hn. 0; sea l 

r 
h 

c 

:0 it.{1 mm p(l II:. ) al Ih. 10nrl1udmii eenle:hne 
'" 0\, ~ r e ~l . r Ihu, 100 mm I ~ in. ) 10 lUI e o~: (' I CTOU':!i l 

= 
= 
= 

= 

mCH\::t~ fo,,",a:.:I o! Ih: SRf' 
... Ie. 1'1'1::", (2~ IT,. I 1"1::: ( ~n F'f . 0) 
~! ~ mm (! ~ .~ In.) min (S~r fl~' ,:' :;.0: Of : pell ROP~.) 

S{' mm 12.0 i, .. ) mt~iureQ fram "uler Jl~ ri p h:r~' "I ~Itel· 
m~ "ned ISn FI~ . :.) 
no' pnlr: Iha~ jO~ mm n: 10 I "'~lIl.1r:~ fro:r. SRP 1(, 

fItN3T(' r Cf. 01 rrr'lIbJI ( ~~ : PI; 4 . 1 or ~ ?USI ROP5 
O ~ )~ I 

f ir ): 11 : p' : lOml f:p :nrnlaIlOr of th: d:H,n('( l Otlt 

, .r .• Tnl l~m;'! :"IUrt ::Oil:erl~ l rrtluh r r:l! :,I! .. in In me: Il lhr 
){OP~ pu\n t ither oflhr cyna mlC lem (pU;' j:upni 0.2 0: o.: };': ~ 
m~\' ) l.mptfuul. of · Ib ·C (0 oF) 01 belCl~·. The le:r.?e:21~!t· 

mal eria] rr q~lr emen'i " 'H) ab o be mel if ttoe ROP~ P,Ult! eitne: In: 
OlnHtllt les! tpa~a£raph l t>.2 c: b_ ~ ) . or fil e 11Iolle IC II ( pari~aph 

t-) I I am:'i:ru I:mperalure ?rol·ld.~ IIIl.1cluu l :tlember, a:: IroiT. 
r:lil e;1d ":;1:~ n h :l:: C:'IIrp~ V ·n~ld, :t:':pH: I;:,:;;:hl a: . ~(I "e 
, ·20 ' r ' I r,(O~ t. I', Ta ~ ll; ~?:ml1. tll Uf If' rt " jonplcoliU !" ~n~ 

la" , n f:ot:' fli: Ilor •. lut>~bl ,cel ion: , 0: mum: :al ,e: u('::s toti('t: 
f('r:::m~ 01 .. elclI'Ir fe: UH II. Ihc ROPS . S?: :lm: nl fror:: lubub: 0: 
unmural lecl iol'll a rt 10 bt II"en flom Iht mlOOlt 01 Ihe Sid. of 
flt lleSl ~lmen~!Ol'l . nOI 10 indl.ldt .. 'tld l , There is no Charp.' Te· 
Dl.l llemer.: for sled2 .o mm (0.10 in .) 0: leu in lhk kneu and a mH' 
Im l.l ::" t H'oon conunt or o.n' percer.: 

i.1.3 Fi~lcner~ u\elllo Ill i th th , ROPS 101h. IUClor fume Inc 
HI connet! mU:lUlal p~nl cf the ROi'S ~ hlll b~ SAE ~ndt S 
InrDU r t, ~ DI eqllhalcr.t . IRef. SAt: l~ 2 (;. Medlll.kl i ane !-hltnll 

1.12 

TAlll .. t I - MISIM1JM CHARPY V.NOTCH IMI' ... CT STktSGTH i~ 

Sr~dm.n Su." trnpou St .. n~U> 

mm , h·llo 

I (0 I' ". I ). (1 ~ .. ( , 

l (0 ~ , lO,O . . .. .. 
" , , f..to ~ . l' ", , , . !.~ ~.{' 

Jr. " ~.(l (,.~ 

l ( •• 6 ~ f .. !O ,., 
H " , !: . (l to 
I U ~' 

,. ~ .~ !> , ~ 

" , ~ .(I ~,(. 

", 3.Z '.0 .., 
", , ' .0 ~ .!. 

", :U' !. .~ 
, , 

' lnc,e 'lfs ;>r"I""~~ <I: • • '!';> "Clm~n $Ih ll! •• H tlf n t, In, 1/. lF. ~I" 

h.rtf U .. ",j .~~rc 11:< ~" k ~ \/Ir m.~.n'" .. -ill l'c=n 
"' R.r~ r ~nr l ... ~T.~: A ~i('o. ~ ",. '!'\ i.tleu~ ~\,,~"'oc, LIl~ Ot:lr.lI lon, 

to, !> 1 " Cl:l r.:t~ lel~lnl 0: $;I't i h(lol.ll' l: 

R~qulTtm~:'I\\ 10: ElIcrr,lo l1., Tnfcadd raS1cn~n . ane SAt: .' ,to:. 
Me:II .. nla! ~nd M!ilerl~ ; F.cqclIemenl! ftl: 51tt l ,"1.111). 

i.~ SUllt lei ' ~riorm .. "C't" '~qulttm~nu . Tnc ml.lrh.:r~ l fr' 

OU ll em~n ll ~' i1l tit me: If Iht IC OUIT Ce rca: ~n c: SIC' encr~ InpU' It 'e ll 
~Tt re~thtll CI : oetub:: . in~ tn~ c:men~IDn! 01 tilt : onl of e1CJr2 nC"l' If, 

tlHlI;aph i.LI art i~nrlce \0 In nat anc ~Id( 10aC tll; _ 

' .. ' D.'n.mk Ltll po:rionnanl"l rtq::j,."men~ . Tnt l:r~~n: t~ 1 ' t· 

q1: i remt~l ~ " 'ill be mt: if :h: dtmeMini'l! 0: :1'1 , t on. of e lur~net In 
tla~~~~Jph i.Ll ate ac;,crd \(III: bo:i", rtal 3nc! I IOt lOil~i:lr 

7 . ~ CnJlh 1.P1I I":iorm llnl"l' rtql.l i tt m~nu, Th! slrv~tu:~ l re
q~'lIemn\l " m b~ me: il th. dlmt l1$'o::! of t1'lt zon. of dt~ tanct Ir, 
p~r2ra?~ i. l I Ire .. dne:c~ 10, 

;.~ Fifl e! I.Iplof! pcrionnlnC"l' "' qui ""m~"u. Tn! s\rue:uu ! It · 

q1:lIem. nl! " 'ill 01 mt: !f the dl mens,onl or Ihe zone of cluranet !r. 

p~:a!!:lph : _1.) art 2d1'ler:c IC' In 00111 I( a~ an~ sld ~ U?lell 

eh"" S,.o.nd.,.,,, 
AS,. :: 531:' . So;>" C~~t f't~Wl'lmm, 

....n ~: "."""t. SlIMI!: t-I<I ~c.e, .:1': r;'cfl."lI<1"t 11'1' .~I(:~.""al 'jtllln~ l'I' 
~I .. l 1" o,:!u : H 

S<I.;:: J: : \1 010" • • ~,rl. Su ' 5t l: "' ''1:1:-11" 
SA; )U", ~ o" ; 1/'1' .~c !olUn.: ~ Cllll tr, r, :,('r 
~ ..... !: J '; ~ ; ·.l<, ~ : ~,a l . ne ~:"(I"" "': ~Ir:rJ . n!11"· E,t.m~ I,~ Thft.Qo: 

r . ll t "'" • 
.!t ;.. ; J:-:' , S,C<I.' GI."n, !>l'l<ml l- !ol n'~' Vtnkte, 
S<I.!: J:l~ Er.)· ,,,, inl Co.:.-~ ;>'r~ ! r nl"c~ , roC 0" .. 1 
SA: J"": M<tn:.n,.at inc ~:~1t"' t i\ ' qu"tm."" 10' Slul l" ull 

FIG . I!>-SI DE O\IERTURN SAI'l!: At'D R.\Mf' 
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Appendix I 
ASAE Tema!i\'c Standzrd: ASAE SJ6S, lT t-SAE 11 04 1) 

BRAKE TEST PROCEDURES AND BR..!..KE PERFORJv!ANCE CRlTERIA 
FOR AGRICULTURAL EQUIPMEj\T 

~ r~i'~"~~' :M ::~i'''''~~; C::':",m\l1. ! <!' I~,' h'''' ;~~ l~:~U"' 1 ~~': ' ~~f~ ll ' Hn~" ;;"" .,'e , . :" ..... ~"r 10_" ~~~ ,~:.<n'~ .~ 0"" ... " $an::,:, C,,~r:;>1I" ~~"~ .. ~ tor ... $ .... r: D«,,,,~,! ';' ) 
rtrrri'trI"'( ro, on. ~U, 0 ••• ::.,,<: t~; .; i:n«;'l:o.: !~'! [)"'I:'I~r ! I ;'t D .. r t\~., I t·· 
Ora ... !;>., ! :;~ , o.: ' I:'I~' 'c''', D.:«,.,b., IIl!,O , o. .. ",rrt I~~I Dr.r "', ~r ' lei: /'r" ": "'''''' 
19 '-.'. 

5ECT10l" 1 -?U~?05E 

1; 1 ih. Di.I'''''sr 0: rn. ;tr::a'l>' SII,,;)ar~ II It' .s: a:'lll~ In; p.o· 
trt:':It!I CI , mC~WH~':'i: o! br~~, 'rsl t:':", l'C':":O:"mHI" ~r,c : t' e !:~~l lIr 

mlr,mw::-, ?er:(I.:nll'lt' :mt:1l :(1 ' ; t':-.:u I1I,;: .. : n:;II:?mt n: t qll:,,?<,~ 

.. :1:, "r~ ' .• 1 

SECT101" J-SCOPE 

: ,\ in. I.SI p' l'I:eduln lr.C i't~or ':lIr"rr e , ,, . ,\~ u. Cllttle': It'll" 
:,,. .r1, ;14",II'I~ , '1'It' !r""'lni' 01 ';:lcu1:lIul 'C;llliHn~nl Ih~1 ml~ :I , 
eVC'il ,' or. a t,,!,n .. '~ 

~,: Arr':uJn.ln.) ..q\lJpmrnl: ':"):: l: \: J::.:ai :U:IO:\ , ~~":U !:Il :l ! )df, 
;,rc!"~ :o ~: 'nil~: l l ; :"::I?I)~~'! ~, I f P:flilcll t C I:::ple:,.;ena. ~nc : ,,~. 
~ lni:lt':'l! of ::~::e r: 0: H!f' ;:::I?~llt~ ::::;,l~~tr.a " '1 :1'; ::Ij l ~ ~ c:::t.: :,.. 
":ln ,' :;W~M' i'''I'I'.I:: I: fr: t.:lf ::'l ~;:".t.:I:Il ' ;;' : op,ra::ons. 

3. : "~:'Itllhll~ ~1I·propc [j . d rn .l.t ri~ 1n.."I' ?Or'~" b m,~ I , 11m:. 
1 " ' l :ll.t~'1I 1 If l/' ?:C'I,,: Ut ~ .e.,.~lt oe~i~l'It~ 10 1'; :1\.:1 l;::ltlll:t.::i1 
1'I',1 1t:U I, ~Il: ":'11::') ::a~ :;;110 b: Illt::O ;r~S:'l 0: 10"'· 1. !~euh :.:r~ j <::: III? ' 

~.3 "~rieullonJ 1"",101: A I' 0, ~ .... h~1 e".'. I~'p< H!'I\d~ of mort 
:.".In ~ O (lIl' l'l. hoa,ptI"" , : dtl lrnt d It' (Ilr:'lish Ih! ;>0"".: 10 ?Illi . :~r.;. , 

;111 ,... .': C,l' t In;I<:":1::la :::1: In del.)::'ltC for 1!'.:Clll:lllt. ,:..i . I_ I1. 
: : ' ~. :I '; :mpltm:r.a ill :Hlll::ec. 
1. ~ S .. :.. ,." IU:: Ir;pul fort"': 7h, ' 1l:':"1 of d ! fOl re! ~??J l e:: b~ : 1'11 
~r:i :" : IC'I It" o,~~. 1~ .l I r:: .. '" ,,",_~II,l't~ al :h: nO:::-.i l pOl::: (II IN: 

,?? J: :~: lor, I:') ~ h r,: :: CI :':" ::11 pOIi'l: "f iil?Hn::c:': :h: t'I,l.t tr.: 
".I~ "' " 'I' " )(11:'1: IN Ito::' p~c." i ro:.H !.II~ 01 :.~IOl: r n :h. O?I':~:: 

:1::1' IO' I1''IC, ~ lce : .1:t1~.1 fo , ;;~:'1c·ei'~": ' ~ :OI:IICI" 
'-.! Combla.llo!! " blcl l l ;.. ~ d('il,(J?: lI e ~ I'chld, 'OIlP;((; 10 : lll teC 
:'1I1Ii'menl .. helt II tUI: Me UI'III IS r 'llllp p:~ ... ·Itr. b~il:e1 , 

3.6 Em. ry. ac;- b .. kl ' .''''I'm: A br~~t ,~'sltm u'cC '(11 SIO?pinr .I 

\:~I rl : I~, 1M t~cnl 0:' 1 :nllful'lclIOT, In In, o?c:alion ina connol o! Ih, 
l:l"I',re ~;~ .~t '~·llt::-. 

2, ' ~I.!J"' . " I TI'I: <:: \1 ,. ... ·,e,jl ~.Nec:: Itl . bt'll~cl.::· h:'1c\ c: cl e::' 
"a~ pUDhC!~ mlln:arn,,11 "'I.tn a:'1~ il'!"I :nt:to:' II oper. 10 ... .,. u,: 0; Ih! 
pu!-he ;0: purpole! of "r h,cula , HI I r l. Cljmfc.1T.I " chide COOl' publbh, 
t~::~ "lltor.a l Co:r.""'In'~ or. l'IU:C:::- T'.If:k l.l ... ·s J n~ Olc lr. incc~ ,: 

3.~ .'lull:1um .enld . ... . ltbl : T.~: ~< l rh::oJ l!'Ie It " .-e:.clt cC'r.{o:-:n· 
lrIl ~ :: ~ 1M ,,",".ll in:1.II : ' " re~t'r.:m::,;~a:tN: ' . .. he., I: h [\:11 .' lioe." 
, :ttl'; n 1\ !u ll!' h~ lIu(,::. .'1 " Mr, t: n <i:! IlI ' peC .. I:n tll:'1 . ' ? t ,::-.il'le:::, 
n ~1\)llrltC le::" · p~m:a:'1:MI~ mOIl:llt:! , or :;11 1:)(1: c:a::'1.1ol, 11:" 
Ih Jl"I t ,,\':p~ e :'11 

3.9 P~\;la £ brU:t 1~It.,m : "m.II'IS (or :uullln!, I ' t lilcle eonll:lI,lOIlI' 
. ::'1 • paIK. ::' j)O,mon. 

j.IO S. lI' ,lfopcUt o;! A4'"cuIUll'oJ Im pl. mt'" ' ;, 'em:l: dUIFntt' 10 
;tc:'lt'.::. ln .If!'1cuilural c.pcrlliC'· 01:1IOUI Ih: 111< of.l l: p" .. tC :;I:op"l1· 
Inc '~:;I :1 e 

:;.\1 S.,. I" o,.. \:r '~ . ~a:. 1 The ;,..:r.;l:: 1~lltm :.:~r;:: 10: 1.::': l r.~ 

Inc 11 !.I :oplnr a ',mtft 
3. 1: 51nll, UII H •• blde: A IC lf. ;nopdlu! ven.cl. no: mupleo 10 :rIll· 
II: t:;u'pm,n l. 

J.13 Stopplol dl.oL.&n~ 1 Tile dllunC't lIa,dtd h.N'«n the POll'll al 
··n,~r. Ih t bnh cO:'1l rol h Hlulled, 1 1'Ic! th~ poinl ~l ,,·nirt-. tht yt hlel . 
:" mtl I!.I , 1I 0 ~ 

j. l ~ Stoppln¥ lime! Th, time dlp~~d bf ..... ttn the inllan! at .. hich 
:hr bfl~ f cnnHnl II arlu&1rd . no Ihe inluTa .II ... h,er, th . ~rhid e 

''lIn I~ , Il fl f) 

j.B ' ro l 'l'h1cI., ill: In::. U~tC IT :nll Sar.CIIC fo: Ifr' t:l I:Il:l ! 
. ql,ll?:n, nl on .. h.tt. ':! ' UI ~.r.o~::-,an~. Irm in concl,lc,,:: 

3.16 l .. lI.cI tqu lpmrnl : SI:'1Fl, C'I' m:.: IUi' lt 'm.l! ,..,~-:a 01 e.\1l,l lr· 
menl IUlhl'lr 0, ,tml' ::-;Ollmc, cr. l ."n"ollrr.r \.:11~" 

SECTIOI'> ~- Cl,;5SIF1C ATIO .... ·S 

': . 1 FOI Ihe p~ rpo~t uf :r.\1' Slln~ ,uC: "P'cultu, J I .qul;,mr~1 II 
c] ,ul,fi:C: II folt" ... , II 

ClAS5 .lo -AF.r~ I :~:,, 1 ::Jon: lnr l~'I,ul!\lTJ \ '.H·'~roi'dlrc 
maln •• 1 l!anspOI"l.r 

E" I:'I:I'II 
~ " !1[~ hll ! ~ 1 :rUl~: 

~. tl· r,o:>r,." n •• , '.r"·. 
hll. PI(lr. l",~ .I'r>,., kot;r, 

CLASS 5- Srlf'i'To"dlt C ~c:':l?mrn: e, :o:n:o:r.~:I"I'I! 0: !Iitlte 
t ~ u:;::,,",e:'C: : Oll,,".: :t i C.~II .:.,. ,.:':1,,, p::m;r .l~ II'.': 
Ie: (,.1, " 0: ... 

E"'IOn ... 
~"",·r:-. l!I~ rtI"'I'n. , 
Sr'!' rrOi"'l •• ~ \."n.1l 
~. !f·r'II?t,I': '~'I " ' .O" 
~. ':· r.o:><n.e D.,," 
). tl · ~rD ... lIH "'''tt ~ ." ."." 
1 IUII'f1 roup'" ID "".lIfd rOll l;l",rnl 

(L;,SS C' -C'O::-;!:lr.~\1t'" (I; :a ilt: ~r !'1 :~ I ::':: iI re~ : e::-. e::: ~oue lt ' 

1(1 .I C:~\I A 'fi'l l: ,l ,,:1::101 ' 11 ' UI. ' 10: :' .I ~ l ~!'t 

t, •. ",~ I ,: 

1 rUlo" • ,t r, 
i.'r 'H~~ I 

"1': 11 ';'" : 111' : Jll'" 'II,..., l> ~ . ' i,~' ~' 

~ Ii Mn .. 1l"'I, I, .., ' tul )n~ : omhn.II.-.r., et !i"r~ III1 ': 

(q~ I ~· ... r~' 

SECTlOr.' S- FACllITIES ASD INSTRUMEt'T A TIO,.. 

3.\ Th. folltl"'lnS f.dlititl Ind Ins:Nm'f;:llIOf. I :: I, :;drr~ : 

5.1.1 At:lbl. cl ~mPf,,!n.H~ ,.;"_ meanl to Il'tUliJl • .Imbler,: 
le::-:?tlilll!C ",·. :hln = : t 1= : \" 1. 
5.1.~ 5raklDE J" u..m Input Corn.. An Insl rumen: to melillf. the 
apphtC: (orc. 10 tne ':If~"~ tor.IrO], ".·t:nlr, an l.ee-~fa ('~· of = ) pil" 
~.r:t 

3.1.3 5toppln, dl.UJ!('t:, :. mt~ 'tI to' r:' .... ll,ln:: ~ th : 11 t' ;';'I::~ 

ellll:'1 ~ ' ~ unl~ ~~. H:\JI~:' o. = I PCIC'lIl . 
!.1. ~ TUI courw , 1M In: counl \:,;& n :o. I:'i lfn : . n' ~t'l'lill: 1:1 
l CI. :~ , \0 '::. ft., ':::'1 eMlca l: (I , OIM: ~r",elil t~ 111:-:. " c' .e, 
!iIlU. Irt.p r. 10 [onel,l:: tn. Ie': Th. ap~roi'h I::~ I !" 01 ,I,l,fl:lr r.: 
It:'lfl!'l Im(lo)litn:lI , .nc IIn.rl',ml~ oi r.ao. 10 , UUf. IIHllhue 
:n'dlp",' <-llht ' fr.,r l. TlH o"~ l nf w r:lel s!'l.l! no: ~i'f mo •• 
Ih .. t. 1 ;>'I',:lnl tlOpl It, I!'I , c lrtrn::r. ::t :".rI.ne nC'l mOft :1':ar . .; 
i' c:c, nl l lo". " n~nl H;~ ltl 10 It,. ClrtCllon or 1f" ,t L 

~ ,1. ~ Tnll!'f!l'd. A ,.,r'~1 ~~ m::,,,::::! :n ~ It!: 'P~:c "' :::",. lor. 

>(,:::Il.~ c· -= : i'trrer. l cf .::i.U 1:O: ~ : 

5.1 .11 1 .. 1 ... IEbl. ;. mU:,\1 (0 , ~ t I P'I:'1' .. n~d ic,.cl " 1\ t.1:'1 ll. 
aceu:a,~ of -= 1.S j)'I'r~I'I: . 

3.J.' TIm. to 1l0p. ;.. mul'I' of mUlUI"l:'1! ttl . IIC'1;:p ln ~ lim, 
"'·l1h ... I n ,c,""racy of = I peTcen:. 

S,I.6 T(~ p~""ul"l . "means of mCi~U":'1r III , mlilllC'ln prruu rt 
""limn in "e1.i flc~ 01 = ~ ptlant . 
3.1.9 To ... ln ~ lorn.. An Inllrumrnt It' muwlt 1()"'ln~ (oln II"" 
.l ion .nel cl)mprtillonl ~ nhln an > rcur~~ C! :: ,I perren: . .l nd ~ lln 

~ 10 .. ,nr for~ r InelnHH '\l lbl. 10 1M Iflt I ( :'11d. " "faIt" 

1.13 



-
~.J.10 lo .. 1D.t .cbit .. "IfW.'lnr ~ e h lrir ""IIr. SU!'ilrlcnl pn"'C1 .nd 
"'t1rh; It) pUl! the leU nnlcle Tnt dt'i~ rorme~flnf \ht ,n""inr 
"thkl: \" Ih~ 1.11 "c:llek IluU h: subulr.l1.n~ ho:uonu1. 
~. \ .1 j WID:: 'fjl>cI~ . A mnns (l~ mtUI::1nr ",:1, .e1~ly ... ·lIhm 
tn ~:eur~l';' 01 :: J rr.iin p:t hou~ (: .. 2 k"m / h! J 

!.; TIl ~ foil""'::r i.dl ltlc! U IO in~tnlme:n.l.!ion ~rt t',, : il;\ll~! : 

~. ~ .l S.....JI . UI:I~n:tV"" . A \(m~rln:tt mCiSll:"ln,: ~"I~~ ,h.n 
i'll"! :: ~ p:r:-:-r,: f',l l1 sail l ~C\n;{~ .. 

.s.:. : Dtetlerulor.. At. lnl:rvmcn: 10 :ntUlltt mUlm::rr, 
Ot~lHI1l0:'l ,,·un:r. 2r ... CNa:;. 0: :: :, ?tr t'C ~t. 

S.:" EnJ,;. \.r., ",por~ J., :-:-jll; ~! ba h IUt rc por: r"rr,-. Ii ,h(lll'r, ir. 
Fl(: 1 

S~C'710J" t>-TEST ?RCICE:DUR.E FOR ;..GHICULTLIRA!. 
EQUI?M E!'iT CLASSI FJC;..TlO~~ A, E A!'D ( 

to.; Gen .... ! 

C..l.l E. Hm:m Int 1:ll .... l':IClt w~~u: a :cmpi1;nN "·l;)". :~r In: 

,d.,el! :':".I:J~:t~HH: I· ! St't~!rln:10:'l! o~. bai.'t lrSltm ~om?Olltr:l~ . 

lu :-. n:~ : :~r, ry'?t . Ttltl'\'('!r It ,th. ~Il{ m t ~ , ~c: ~ n me tlTt Ullfti 1( , 

In~ ... ulm~m (I: :tl: "thl:1t mln:.d.~Ull(:'1 5pt:1fl:JIIO:J1 ftl : 
",·t lfti: l (; b~ IUlce Cond~c:,,1i lUll "'lIn :nl ha\.r ~"JI ~ ~ f:llh 
"?~:l.ltO:Ui : ;>e: mar,::~~:;u:("~ ~?~ e:il=~tlD r,1 k:ld I:lr:~WDn~ Se\ 
,,1\ pO"" e: .sm; ul)cs:mtnll (pTtUU/( , fie ) I ~ r:nmmur:-, of 
1T, i::l ::ioCIUTt:' \ spt:ifle_lIor, all!'c . 

6.1.1 5uI'nish 0: "b:u\. :n" Inn:\: "chlcir bl'a '~tl u 5?e:ii,c~ to) 
m~n1.l:H·aJre: 0: 1.\ rcq1.lirt c 10 n:.i, li~~, ctlrH:5\ ~:1I b: io);:q r- :''io: ' 
m" nC"! 
t..l.~ F.e,tI:: ItS: "dm:i! ",·elfh:. :!lcwd!:.1 " 'n!'!! io ~:: cu~b\J' 

:101'" l:H~ 'rr:la 10"~:Je 1=>. :: \"I':fr ipt';,:~blt 

t .l ,: Rrt~:" Lm:'lt:ll 1 ~ :n?r:~lI:!t . ""11":: .d('{:ry H'~ "" ::l~ t!:TC( ' 
11:1 : , "'1:1' I'tlpr:: I ~:nr Irl: c('>o.:a~ , Th~ Irs \ l~a lJ 110; !'1! cO:uiUClrt 
.. h ~ n Ih~ " ':nt .tI(':I~ tl~:C. 2{1 milc\ ?:: hO:J: ( ~: . : i;r., r:: ) c; 
" 'h ~r, l:Jt .::::m:ll I~mr!~illlr( II r.dCl" .. (1 F i~ C, or Jr." •• fi r, F (3: 
(Zj unicu I: car. bt ~ 1\CI"' n thll lht IC~I rcsula .dn no: bt !1;r'I!lc'nl ' 
I~ I:,;rnj~ ~~' 

1.0 ].: Tnt, 1::'1', "eo! ~ " brl;: ~ ! )h~ 11 m~ar, ttl ~ : 1:"\ \ ~m"t:Et:lf: 

Otoe l nn: C.ll":.: : 1: f [Joe C Ii: th. : ~t! I.i. \ r:-,I ::r(l:r,\ o~ th: o?c:, 
:~;:~ D! til::, 't riO.( ::::".:~ o· . : ::1!' p::lj:lnt~. D:' tlt :O c-r,i;e ~h: 

! ' rt" \ou : 10 u:~ !lOr' rr, . ::';\1;.:~ c ru ~ u: til: lt~,f'(:"lIJ: : of : j::
() ((\ C , ~; ,tU , 

t,J.~.) If In: c:o.:r.< 0: : Ilt CI~~ 1:r.,pr:~ IU : ' ;il1:I(>: \-1 (Dn. 
" !er,: l~ ::mll::.:'::. tht '·ch,d. !:ltnuf.r:~re: ~no ul ~ 5p ~ : I:~ .. :. 
.ihC : r.il. p:l:!l1 0:' :r1t"surc:nC:ll llld Iyc:i!: • : 0::'(::10:, i"rlo: 
lor Ih. : paml. 

6.1.S,~ Whtlt I: i. Ir:'Ij:luetinlw measure Ih t lemptalCtr of 
in: ba>..el . : n~~ car, tot C"Olllid t red "r(\I," t>r. i:tl ,,·ht :l Ih t) 
r."·' I'l(\' b~tT sub!.cl c ~ 10 st.cr: 1:: ... 1:.;: Itl: . ~u:"1n! In! 
pI:nc ! n~ no::: . ~ :l~ iii Ins: ~ n: jllUl t l r:,UI\ ell< pl: bc :\. ~e ~ 

tI~h IIOj:l 

(',\.b ':'::xihl~ 1~1,:de~. ,'a!lir.bl~ ali t' dn~t, co; o\h~r ao.:1iliar:' 
ba~mr CI'''lr<! 1 ~~l1l1nl tot u~~t! II, Ihe i> : ~l: . ~~J ; ! u:liel! the~ ar r 
s l m\l I: H'~(.~IJ~ 1o~uill ~ 6 0) Ihl br"':! conuol. O~ li nin! 1\J~ h Ie:,:, 
~ lo. HOt II ~ o.: Ic)::>i ll : " '1::, nc~~,a i bal. ill. i't('.'T~ ll lt , D~~:npllor, 

~ n; \,1H of )~: h o~ncel Ih. 11 til n ~I : ::- II'. Ihe 1:1' I~? r. :; 

6,1: I\\- ~(\ft l Onf~I?:tc r, (li ~ n.' t:no.:lu~· c' r::w( t>aq- p::iOI' 
m~nCL , nOllt :r.a:;oclcnu]c , 0; pna !iilult nb.::"et cu rmr Ihe 
le s ! ~ 

to ,J.~ ;. 11 les: SIO? con~u:te~ meSI 'toe ucomph~h: :: under C"On· 
no! ,,·!thou; p~il 0: J""er,r " 'h,th 'I>'Du lC uke Iht It II "ttil:!r out 01 l 
IU: bnr': f: 0 .2 m) " 'ide: :bu, ' h: maimllr:l "'IOln of Ih t In1 ,·th" ,I, 

to.' Erlftll' ~nc .. UII pn,",o l.!i"t 

", 

(,.~.] The 1:1: >:ch!:ie br;.',r l iha l! hI ":ol~' ;,rlo: I( t.~r Sl tl;:' 

(1.2.2 T .. co cHe:"!;"cntll lelll 11'1 ;. 11 bt eurieo ou: (1 ) .. 'h!-. Ihc Iti: 
>,chlcle n;.1!ulrd !(o Iht mUlmum >' chide " 'drtil h Ipteif,rd II. 
pu~rr~?h j.~, ,"t! (2) " 'lIti Ih. test ~r hit1 e unblllaslc~ , 

(a,: . ~ E!irC"l1 'tnell tem Ihall br ron~uCle :: or, Ihc Ipedfled tell 
COu:)( iro!:1 an mi\lll lell "chide "do:lry of 1~ milt. pcr hO::1 p~.) 
1o:m,'hl l 0: muim~'m leSI "chk1c lJ"I:ecl rcrommen(k~ I:>~ Ih. 
mar.u(a:lu:. l. ""hlclt~"e~ it l~u . 10 cJcuJy orrlllt mini mll l:', SlOp' 
"b;: CllrtneT 2:l~ b~ll' l l:lj:lo.:: force The !Ml rO~lr" ! il':;"1011 '(\:~ 

sbl! n(lt nc-:ec 2C(J Ii> ( ~Ii'C' t' l Tht han~ ~orMol1~~ m,,~ \ forrt 
Ih~ ll M I nm~ 6~ lb (391 s:L 
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(I.:.A !llop?,nr CISlall(\!', u sprclfltc I:l i"~:_",'pr. ),],} ,'nC: 
mnlm~ r:, dcrtl . T.;IO:, Tilr-OpIIOl':. I, shil l) t>t rnc'lI:re~ I!(\m 1 
Slltol i:c~ 1!I"c11!l:te "'1\~, ttie .Ilpn: n(\: C(\l':l:"1ttlllbr \(\ :"1 'n!i~ 
inr e!lo!"" CH'!?: II IlrM~ 1:1 "a :lrr. ;:>r. 6.1.0, 

6.~ F~t 10.1:10: r.oco'~r:' ~.' pmc..OW't 

6.::'.1 !I:r~I~; f:c~ I- "c:,16' N'n::!UHlr. "::'; Iht \f~' '"11'11:1: 
h~UISIC: I t In! mar!;',:: ::: ,': !'l,:i: "~IF:: Iltt ~rro·IN b:Htl S ~, 

bl h:tlcc r'rt(l"~ ~,r I: l I;>:'C iI' C: ¥. ~ I:li,~ ! j":1 hOlll i2{. /( IT. r.r l 0 
.; M, ptT:"t:'l \ (\! m1Xi::'lo.:~ "cn,:it ,?e.:: ... ·!l,:he' e: u Iu s ,,'\I t, 
rnpnt c1ulch cl~.nr~re' or r:&l'\~mlU\on ::; nc:::a! lnd "11" mpu: 
Ie, lit. l.er>'CI bt~;;t ~)'l1em scffl:lcr,1 10 m.lIllilfl • rC:lIan: 
da .. ·O,: pull c'i::~ l l(o H' p:r~r.! IT.UI:nl.l r:-, ,'~111(1c ICII " 'clfht ('I'el 
l d15:.n!'t ('! {I.~:: mil!- 11 ir.:n l. Recore I<oo.:lrt ~ h r~ l:r t tl:ltTt'1 {a: rc 
m?~'11 .: tti! t< : pnr:mr Ir,c . 116 c ~ :nn he.lm.' C:';:It 

0':.2 Immdlilci~ ::11:C1':I'.: : ri'lt 1('1" ':n. ' I );,e,r ~n~ repel : Inl 
di.C'll\'t nt~1 lUI i. : :ht m1l1:':',::m "e;'la. ~ tift,: USlnf tn . 'nrht 1: ,' 

ry: (o:r. h :':',I\1 sped,:: If, ;:~:~r:~pr. (. : ,:; 1(, c:;nrns:al! lh. 
mlr.:m::~, {or,noi,.:: s:o;:~l\l'r C:'\~ Tl~ Thn I~S\ .h,l; O~ r(\l:",?!t \r:' 
" 'II;:n; mlnlllCI 0; th t rompleam. 0: Iht nUItt.r C)'cI" S~~lj1CG I:, 
PHt;ll?h b.:: . J 

b,j.~ ,,:1 .. : (Nllmj: Int b:i .,t ! tn c " t(\ l ~ " con~u l o r .. lep~ i1 lnt ei 
k~l".tMI! I .. n ~l tnt mHlt:l ::~ , ci'.lelt " 'tlrh: 1('> or lc: r.::r,f 
Itc~I'er:' rhl:~:1m1U:) 

f.,,: WCfLl' ~ brut tfiK I1. tn~! .."g rK1'l'u~ !.ell P">Ct'dW't 

fI, :, } PC:"1'~r:,:" ·.hl cfitr: I''fn ~u It l: ~ ! :nt !:lllllll,Y:n ,'.h,:!! 
... ·tl;h l i :1r: r'OOGm~ tn t '''51 vfl'uci(s bl.~tl "'1;, "' ~Ie~ feo: l 
m:nl!:lu:n o~ : r.lHl~I.' Tnl! Int 'I no: l;: ;:;hClblt 10 iu1l,' Init:' 
b rih 1~'Il: m l 

('.' .: I\~ .. r:' UI\ 

(, . ' .~,J "fit: :iC/C'dir'f :ht b:H: t fUI:!;: f(\: ~ r:, in!::lI: :n Co~ : 

::::nUlt! . ct'ncuo IhI rer~'t~ : . $\ b~ \('''' ': :l~ th t .-elll:'! I : ~( 

p~:.t :ll 0: mUlmt:l:'. "e ~, ':" Ipud 0: ! : , ~ r:.iln iI ~: h~::; (2( 
~!:" ' :0; ; ':l':II:h ~ ' e : 11 Ir H a:lC ""r:n Iht cn!: lnt no: ~O:l: rlb UIlr: f 1('0 
Inr b:ikl: .• tdo:"', 5:.>..e a;l ?lIc~:lonl I: '·r,.inu\! Inlr:-\l ;' 
sh ill! b. Tur .. me,ullnllf Iht Ir,po.:: <,t ,il l forct 1"'llhm hmn, 
sredflr~ If, t'Hlf",r. t , :.~ , :t"::ll~C \ (\ p:odun ;, d: ... :w 
f:l1ce or 2:. ? f retll: o~ r:-,HI::\e m b t liUld " '.'fnt of \~Il ,,:-O:e., 
t..',!.~ ,;!te; o~'m~ Iht 'n:. t n . conouc: tht r Ht.II'rne.~ IW 

II ::,t mU::::\UIT, "e!'n:11 ""C 1r!": 1(1 ~ e\nm::le 't-r~"{ rr:alt r;' 
~:",.ar' ::lItln 

t.~ Emtl7Ule,' bro. lI. ' .,"!.e ll\. It II p"~au..rt . US! :~t tfl::IIH~." 

Itll. : Ih! mJ\\m~ ~. ()" l1 u:.c; ':'i'o\('it ""el i l'r: 101':1<1S::1: perio:~,H· :t 

(.': cme:Fcnr: 1::.>"lr,; lyJlem1 

(I.b p .. ri;ln~ bro."! 1~. lt'm It'll ptoccou.n 

(1.11.1 ParHII' buh holdHlF lelll sh.1i br eOlldYMe c! or, .. 1,.c: 
1:1\ ~ol:r ~ e .. i ll'; lht Innl :'l1\uion of Int mUlml.!l!l h~ J] u1tC: lU I 
"etll tie I;, ncUI:a l. Pulllht IU: "chlcle from lUI unl ll ~ 1('~' ln ~ fOl te 
eq!;.l 1(1 I I leu: 20 re:CCr, l (\1' les: "chld! mu:mum ""tlr:'! I) 
oe"riopcc . If pa;bnr brah Inpo.:t fOlct II I.pphe6 ""II~' hlne :nn· 
lrol. r.l, nmY!:', input Ihlll bt h mitcd Ir 120 lb ( 5J~ Nt If (001 eon· 
tr(\lI t~ . the !:',u:mum in?uI lor~ .. Ih l1l be limned IC 2N\ It- t~9{' :'; 1 

G.L,:; Rej:lckl pHIr.;12?h o.b.1 In rr'·f :U d,f tCllO: .. 

(1,6.: FU~lIli ':Inl.! Itll! m'~ h: (\rn(\ r.I 1J~ t (\neU 'lt:: or, , ~{' 

p ~ :tcr, : . 10pt 

L,(", ~ If III : "dad! I! equlpp:" \. :If, Ir. ? N': I>: I:tMmlll'(\~ l(\r , 
Illf d ... lrt (?Hi r 0101\10n! r;.th.: Ir..:: • ;lilt.mt !l:~~! l ?;'!) I 
c.'I:, ~'b,~ pull (~ ua ! It' l l len: 20 pnrcn! of Iht le)1 ,'chIch IT.I' 
imum ""dfhl I:, CHt, ClrCWOIl l esl mJ~ he ('plionlr.lI,' c(\ncur lt~ 
Of) i let perC'llnl sJo pii . 

SECTIO~ ',- T::H PROCEDl\i\E FOt; TF..'- Jl E:t 
",G RICl'l Tl' R.:,l EOL'l (\~·:E""7 WJTE ~;> ~t..:::~ 

<.J G.Ilr ... 1 
i.l.J Conr, ~ Cllnt Irl: n hlti t tC' Ir. I(\~mr " e:'I~!! m i !:'"r.nt: 
I< prelenur.& norr:-,11 o.:)~P In:: man::IHluler's Ttror.,mtll~l"nf, 

10: lht ' UI I'chicl,. Tht ICit " t hICk b r ~h ae\Ualln; IYllem mll11 h: 
Hparalr Iror:. Ihc lO"'Inf ' r h,eit brtr.l.r HIlllllnr ~."1ItIT .. unlelllh! 
1tJ\ \C hldt 111C be ltr.nt cC: hI Iln nll[. C\u : r:' \ larl:'.m t nC Ir. I ,(.' r · l~ I 
Ipt tlf,c,:l 1C'~'1nF "chldt c: ', elu aunr S~· IIer. •. " 1O"'I Il; {M:. 1~" 
clc'Ior sn.1I D. Inl!":~ btl"Ter. Ih! IC U "thtei. anc Ir"ln~ "ct,ltlt 
in I ~tt, .. 1T.l:, n~: Ihll or,l~ 10·~ 'lr.; (IIIrr l at l ind'ruc ~ loll: no '. / ' 
IK. l "cl; h\ r:~lllfCltflrt \I Ih,1""r, 

i.l. ~ Palor~, l ll llrpl In ... ar:l~~' 0 ,1 



i.2 EU"':II'~nt .... \.tll pl'OCtdUn: 
i.~.1 Tne lUI "ch:de br~k.ei Ihlll be " eole:" prior 10 cae!! Sltp. 

i.:.~ The Cffc:":IHlleu IcJllhali be camed 0111 " 'uh Ihc ICIt "chl' 
ci~ t-&lIuuC: \CI th: r:lUlmU:T1 "ehid~ "d~h: lJXeirlCG b~' Ihe 
~1r\l.lilrtll :t: . 

r • • • : E: iHII" cnelllem lihl ll bc eClncuelc~ fro::: ar. l11b:1 "=Ioen~' 

I): I~ I":' '' ~I p: : :"IO~: (" .1 ;:1":". !":r. 1.': I: .. :;llri:-:-.:: m :r~dini :?-c: 
r:;"(':::mrnOtti bl til! ::,.anllfH\llr: :. " 'h,:he" e: is ICII . 

7.:.: Th: Int .ebei: ~ait t :::p::1 !I.'r:t ~t1I !! h Op::lIt' at 
I::tt::';( m:rcl$tll f ineremcr.:1 Ir. im:wicnl IHa ullal l::t 

ml::;1\"". I: I":'.. eo:molirC: I~iilc' ~:hklt 110~Plr.~ oilliner (let 
?IfIFJ;:~. :I . 10M U or\tr::lln:, In plfapl?~. i.~.!- has bern 
atnl:-r(!. or unlll rr.u imllm lUI vth lck ':In;:r (onlrol fortt Ii 

rnehtt~ . The ~Ull:"lllm f[l(l\ to:mol inpl:l forer shill nOI eleeed 
~O:, 1':1 ( ~9Ct :-'·i. Tht r.:ulml:m hlno·eo~lTeoncc inpLlI fortt Ir.11I n01 
nred ~S It. (JH !'O). The 10"';n, "ehid t b.-Ik.el shill be t;:pliet 
"'llh lllm"cn: (cree It' CIUlit :ht w"'lni folte II.' be H COI;51~n: anti 
Ji n:a: l:r~ U pCluibl t lIen$!On 0: =or::prt1ilDn/. br:---rn: ItU '·th i. 
d! .nC: l!)'Olnt ' · rhlci~ . 

SO'E. i~~ !~r lor~ . .. ,II Do I Pl"'I1V' <1Itnr""'" ID,e: !o' D'·'t:"U •. I)';>' 

~"'" 
; .:.~ SIClP"U'l f d ! illn~. U Ipwr,ed in parlfr3ph 3. \.3 . sha!! be 
r::ellut.C rrom ~ I: )beilbrd "!hielt ~Pt"fC "' itn tht to"'lnl; .. eh!~lt 
t nFIn~ c i)tnflfce from the cirwt :ni::. 

7.3 F.1i. ILnO I"?n) ' ct; le . : pl'OCtdan. F.ot anel r~eo,·c~· It lIS Ih lll 
to~ (ondYeltc. .u ipecifled in pa.rliaF~. Ed 
•. J W.tlt--C braJ.:. cfif'ethu ..... I.IId n:coury \ef,: p1""l">C:Hi1lr1:l. Wtrtce 
O:i.h dft=IlHntU ane ~eo~cJ; ttS:l s:-;all bt ,o~.C:uc:c' II spc:cir,C,!:1; 
?In;ri?h o. ~ 

;.~ Eme1"f.ne~ CII("oUpu.a~ brUt ac:ru .. dBn le l l procoe-dun:. CB:"lC::C! 
6 : mUlm:.::r. :;a Ulne~ ::Itc:I'entU Itl: "I::: [:"Ie trallt," ItS: ,·t~. ':l ~ 

ba"f! H:lnr::anaU) acl\:u e ~.':I: ':Ittom:n; :.:n=o~",I!C: iror."! tn: to"·,r.r 
,th,d. :r, 1 :-:-.l::~:: :ej:lfn: nt:nr :.:r.:r.lc:;:Hw,1 01 IC:10enll; llnCOl:p!' 
I n~~: ::le teo"';ni .. ehid: c",,·b,: . 

i.6 hrl.:!nt brLh teol proc.dun.. Pa:lan£ brl"t lesu shiH be :on· 
ClyC\etllol Ipedft!C I.:t p.ulj:Tlph b,b. 

· .... · .. " ... ·0 

, .... "~'" 
Co .... , ,,,' , ...... , 
I'r" ' " '' .. .. . 
1 . ......... , •• ~ •• • , ...... ~. ~ ... , .. " ... , .... .. .. ' .. .. . ....... . , .. ".,,~ .... ,_ ..... 
~ .. " . , ..... , . . ....... , ••• 1 .. ", 
.......... , ........ ••••• I ~ •.. , 
. ... . _. • ... .... r ••• ,. 

' .. , .-.. .. , .. ~..... .. , ...... .... " " -. ..... , .... _ .. ' .. " ., ... 

,~ .... " .. , .•.•.. " .. '.- _"~ . ...... ..... ~, ' ·M." ... " ..... ' ... " · ..... -... .... ".- ....... " 
• t ............. ~ . ... .. 

'., · .,,""'" 
• h ... , ',,,, . . . . .. , ... .. , 'r ..•. t . .. .. 
1"",,~, ..... . · , ..... "" ......... . · ",.-.- .............. . " \.,,-- "'-' .. .. ·n . .. , .......... " 

.. ~ ... 

SECT10l' S-MINIM UM PERFORMA!'OCE CR!TERIJ. 

&.1 St-nl~ b .. kc IIDppln£ dl.llall .... 
&.1.1 Minimum W· .. ·ICt brlke ilOppb£ di"llanetl Ht Iho",·r. in 
T,~lr I. Sloppin~ dil:wt'tllhaU be m.uunC from at. ; 1li:illl~' 

o~ I~ milu ?~I hOllr (2 ~ . 1 I.:I":'.Ih: ) 0: b;'m the ::;Ulmlll":'. sr-~ 
TetOml:"lCnOtC :.~. Iht r::':::.:!lclurc:. "'hkhcv:r il I.u 

£0:" ':"1"" ." : 
Clio • ..\> 

A 
'S 
'C 

r.:ltet".nrJ,J l:,':; "'.c. 
n K ("'t~ T .~~ j U\ 

r.t! lol t ltn F r~ 1 !.\tltn 

:1.~ ~.6 Jl 9 .• 
>0 l~.~ 6;) I~.~ 

" ! :'.:1. 63 l!o.~ 

·Tt,. "'~'Ch\ 01 In. u .o..!l rc 'C,I1:om.n: "~lho"l brlk" .ho"l~ not 
un .. ~ III ... ·.IUlI oj th •• tll.~ I\1.lI~ rC"':l'mrr.1 Ui'~~' tn~ 
10"'", '·onlc!. 

~.l.~ lcl: \'chitlCl " ·lIf. j:I:""Im~~ IreeC rttarOIIiOr. SXllt1"l"l1 o:htr 
I~,'r, con'·. nllon,1 \.,...·,(C br~hl ih41! metl tnt lame slopplnr 
dlltlncr IpeciftcalloM i"ll"tn ,n panfr~p~. b.I. I . 

!.l P&1"'ln~ '~I~m ~qulrTm. nl.l 

~.:.l Tht parl.:tn£ Iymtn Ih' ll holD Iht Itl! ,·.nklt Ila:lonaJ;'\n 
bot!; fo,....·uc Inc rne:1C cil:HriOr. or. iI 20 percen; Ilope Of 
cqllh'alen: loaclin; . yncic: all cOl1Chionl. II? 10 Inc manllfatlure:"1 
m~l:mUIl\ ,er".!:)c "'fiSh: rll ini . 
b.:.: Thr pl:1.:In£ I)·\lt:-:-.. " 'hen lpp1ie:!. S:-.i!l rerr.ll:: ir. In: Ip' 
?ht:i pOIIllO:: Ir. comphan:. ,,'1\1"; parlir:ap;-. E.2.1 dtlpllt 2n~' con· 
:ri~:lcr. o! Ihe :.rake PI:-..! . uh~umor. o! Ill : IOt,::C: oi c n.:~ . or 
lUl.iI!,1 0:' I:"I~ kine:. 
&.~ ~a>tTi.n~ brUdn£ , ~ . u-tp ~t::.lrTlDtnu. Tri iTcc c:jui;menl 
hf.I.Cl lj!pllcC: Co! ,::,~t::\;. ! or unlnltr.tfor,lo! t,:ncOLl?hlli fie. 
ya: .. ;"p!'. ~.!- j. Ih~ 1I b. i ndtpt~oenl of l..'It lo .. ,nr "eh,de Ind 
eapabl~ or hohiln. Iht ttst ::li l~~ ' ·cnlcle . ... ·cl~hICc: Itl Il\an:.:fa~· 

:u~e~ ', mUtml:m vehicle ""d£n: :I:in~. or. Ot 1!:ltni: the equll'II~:1t 

pllll (If 520 pt"tcenlilopt (fo:""'u(\ O~ rtl"trH I for a r~:iod of IIleul 
1!- m;;lUl t \ a:ler cr::erit:lcJ HIUI :lon. Ttiilf~ t<;~lpmer.: 0111::1 
s::1 l1:-Ot releuee or. )y be) i Iptel(\C a~:IOTl of:he OP!:'IO:. 

._,,', 

, .. " ...... '" .. 
',. .. ..... 

J 
d 
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,L.SAE Standud : ASAE 5360 
]:.1,oenaix I 

TEST PROCEDURE FOR DETERMD\IKG TEI LOAD CAR.RYL~G ABILITY 
OF FARrll ,'i'AGO!' RUNl\i NG GEAR 

r .. , ·t ]er<~ ~~ Ill, .... S .... i F ~ .. , "" ' rOI. SI.'\'I~e"'1':'.'''" .~:,rr .. c t. I-r.." In: \\I:~.I'''' :l l""~' 
~ '" ~o .. c. ('11"',::1':>", • ~C't'I' G ... ~ ; .nl l l'~t ~,.,,~.,t f . tn. .. r- I {.:; ... t'('r,!~"r.I.e r",...."'~ .. !:-;: ",,, .. ,,r,,, ... . ~:.n~I:C . r..:.mi><. IF' nrcrr.!"'.",e Pt:. rd .. , ,pr., 

SEC"7IQ:-': 1-?Uf'?OS!: ;.)o;D S('O?! 

1.1 Tht !luncH' pr(>\1Qu ~ lIr.ilc;:,:,. ::'I!lh"~ ;0: d rl t~m!:'iln, e.pi~" 

~ '111:1£' c{ lim "'~fo~ n:n:'l1:'l1 fU: Tn~ Sllllc.l.r~ ?T('\'U!c~ 

mlrul'f,U:';, ~e::'l'jI:Lb'r »t:io:-:n~:.1'T r:11trll 

I.: Tn. !>\~ndl:~ Ttl" t l Ie hm. .... ro: :::;,\~,1 !'1 ~ rei: hl11nj : 0: 
mC'n Hie, Sl r::-:nr m.ln~ ~h~E t-I ~IIH"'\rr: (II f:f':" "'httl ~i't· 

SEC71W- ~-G::~·Ei\.l..i.. DESCI\ I!'TlOI' Of TEn 

~.l A "'fon l"',mnlnr rt., illo_dre 11m}; lll1~t .. 'hl : n h llOpU~M 
of In: lo)~ tHin. It" til lUI.' u o~:hnt~ Ir. S t ~!1or, :;. . II \I thcn nrr. 
('veIl Ilnrlt tam; l."Olu:nlt·l t ; U oOlthr.rd Ir. St tUor. t. in I; rnannt l 
d~~::i;' ~ ~ it. St:'\lcn to I'; • I r m?!,:II~rt no: )""'c: :hll: 3:' der F 10 dtf 
C I. Tnt .. ·tror. r.:r.n1n[ rtl: r I) C'onl fd trt~ 10 ?'U :ht lei: {or Ihc rlllnE 
iMlItllrC i' :: rmt~ th~ C~ltr" defme':: ir. Ste:lo:: ~ . 

S::C'iIO~ .;-r...GI"G~ J..:\'D !...OADl:-'·G METHODS 

:'.1 TM rl'; lr:p 11 :-1 ('O:,;imTlrc t>~ lt~:I:lE Iht1. 't>~ O t l~::;'lln~! ?:"Ie' 
1(1 Itmnl I :: cs:l:>br Ih t Itl\ IG"':: ?~;'l1 lht: f~lInp Ir.,U bl 1(' In. 
nttrn! )(\"'~ I:> 0: ,!,.{o;: . ... ~ 

~ . • Tht rlll:lr 10 t-t r('r.fl:'TI1t~ b~ It lllni It •• l: mduet Ih. " drr;: 0: 

Iht " 'lFor, :-.I:1nlnJ .l'C,,:. lirn . InC ... ·h .. ; thf.' ~~~ ro: cumpl~ . ~ 

.... ~rOf. ru:1~.:11 1 rCl r flltC ID: JO.()oXl lb ( ~ !:!(' ;"f ) .. ·m " 'clff, JO .{)o:'o~ 10 
1 ~ ':"~1 ;"F ' o: :h, flC~n~ .... he:: lOllard . 
;> .. ' \\ tr.C'1 :vnnl:1! ~ea: II ' 'til ItSlt::' Ihl!' 'r-. t~L:I .. ;n! ,d:: . • 
;amr,-,.:i io: ntt): :n! ::11 l(\lIC It' h! a?;ht' .n~ ~n ll !! hl-(onr::U:lt': 

:'.:'.1 Tc ;'~I::IO;. :h: ~m:: 0: FI'l'~ ;:! Iht '?;oJ .. : J~io!! l 
:'l'I1r.:rt.:.!:':. (I! 'I I:. (oj( :':'::T. J a:O('.., In! 10;0 0:· :h! b~hlt: . (5n r:; 
11 , 
;>.~. . To n(\: rtir.iore.: Ih: Tc~eh ?ole Inc IC'{olia" "' ~fCtl'l rllr.:unr 
I!u: marlci~e:~~: :s' Itl."Or:l:'l'lcrl::uionl fo: securement \(' IrD:l: an: 
rUT Doll le rl . n, t fam e"'ori: mar be nu ibi t cnourl', 10 su;' or. Int 
bolilel th T ou ~ houl tht ten . 

~. ( Tht Ij'lj'lhr!: l".d ,h .. \1 brinf lh t .. d~h: upon tht rro~nc lip It· 

1)(1 ?=1tu\1 01 tho ruc~ lo~c bcmr IU ltC 

l.~ Lo.~ tinnoullor. Ihan ::l t tq~.U.'· cli:r.bul e ~· or . • l1 \lrel = ~ pc: . 
e.::nt. 
,).6 En" 0' Iht re.d .. IOt·it. ~ nt umber o! i ll ",·h t"C l! ""hrr, loadtcl &s 
:r. ?Lllrrl?~. ~ ~ s!'l l l: !'II :nU.SI:rrc al.r.: recordr ': . 

SECTIO'~ ~- """AGOI' Rll:\'f\ !)'iG G~.AR I,SD EOl'I?MEt>:T 

( . 1 WlrD: ~'r.n::'1i reL: H.l; b. fqU: j'lj'C'': ~! h I! Il:l c :.Or::'I O hI 101: 
O .. ,.or.~ ; :,<'.II?mt r.: :nL\ Lfirm !ht io); Cl~'nf i:- ihl~ 0: Ih: "'~f o: 

rJr.nmr re. : snlll 01 InrluOrt If lhl " .. ;l:lro I~rlnlnr rt~: 111C 0: :lIce 
"o1Ih Ihl1 O?1I0n,! CQlllpmer.1. 

'" 1. 16 

t ,: \I 'hee l bUof 

'.~.l RZlln~: ;~.()Y.ll:' (~:: ... ~ .l rlC L:nCt~ Ih,)i he run.: rot '; 
~ It. ( ~~;;~ = ~l mrnl 

':. : .1 F.Lunp r,c' : : .0)' !! (~;: ':r H •• I: to! :~:. 11 10: = ~ II. 
c : ;~: = ~ ! rnr:'./ 

, .~ WI'II", I InIcl ~'I dlb. Tt.: muimul!t It ;'\"lI'l r reeommtndt~ t>y tJu 
"·i.po:: lunr.lnj, ~Ut Il".Hlu!HI~ rr· sh t U ':I, U~ t ' . 

~ . ' Tlfti &tid III'T PI'T,",u ,,-. T lrt! sh. lI bl It ;f t"l t :::: it. acro:eln:'!: "~l l'l 

1"' IOc(\:nmrnOt::: )o .u~ hr:l1U Inc 1l" •• u.lr.'I~m mn' : lo~ jlrCUUlfl 

?ub!lIh e ~ b.' li'ol TIt! an~ RIll'. AUO;lOuon fa: 1 muimum spetO c! ~ 
mp:. fcr 1:Tl?lt :Tl ~ n: lIrel Inc io" IH :IOr. helf l'11 Ir.lplcm cn: UTel UIC' In 
fide Itl'\·'t't Tl rel I~.alt 1>: innl1ec 10 I ral~ mrllllOr. pn llurr .01' 
qU11! 10: Ci~'r.f Ihe IO_~1 O!lermmt:\ m plaplp~ j.: . 

SEC710~ ~_ TQW1:-:C: \'EHICLE 

~,l Tilt lo -~nr "(hH:i! ~'r.l!l bt np':';r 0' ?u1hnr Int blri.lI:r Int 
IOl(l tC :~rm "'ror. ~::r :nr (La: o" r; Un lei: U.:::, U otnhn. C: ir. St:· 
:~t . 

S. : D:l"'bll heir::: sra l! t>1 !: " j: Irl . US; It' ~3~ Il".m / abco'l II" 
rrounc. 

SECTIOI' !-- S?EED 

b.l Tti~ .. tr"r :"~nranr rUt ,noOlle bt puii r : i nc bHi.t': 0 ... · : !It 
lt~ : ami a: I 11C'_ 1" :: '''lp,,:ol::nalrl~ (l. ~ ::;j'l~, 1(1. ~ kr. pt: r. : . 11 
t:c.un fnr ef)c;O: c! I ::'."~ :; . FZIle: '?ttOI rni~ bl \Ht~ bUI ImpOlt 
hl;h 101C: !lpO:l In: "·*;O:l .,,\::l:::nr FU: . 

SECT10:' ' - RAMP A .... D Sl)RROll!'lD!SG APRO;': 

;.1 A l in.l'lt r.m .. 01 du ri.blt ITonc:"ll l Shl]) bl C'Cn i:rurltC 0: 
Tdlwel.' lenl Fo~nc 10 Iht dlmeni ionllno"'n in Fl( . 2. 
i.: dimrnllonl of Ih! tlmp rt llli-'r 10 l hr t utToundinf . pran shi ll bl 
ml1nlllnC ~ , 

SECTIQS b- TEST PROCEDURE 

6 .1 Th. Iov.inl'" ¥fhieJ r shall pull.ncl bici.lhr 1010t C . ·llIon runnin r 
fur <" C: Ult I,m. ir. Ih! 10\lo,,·ln( n quf nC'C as shov.·n ir. Fir . 3. 

It. J.1 PIIII entia "·'for, :'1.:nn ll'lr fell Iljt ~~ dc~: Ilu t>: In~ OD" r 
) {. dCfrtc Ilope I: If: = ;! d tp~ approul': Inrll 

1:" . ... .....•. ,. -~ -,--
!. II', d,"·,' 

I , ) / 
I " '1-1 --(I " . . fI~· ··· 

) \ .. '. , ,. I 

ne.. ;-TEST RAMr 



!.J.1 Ble;' en me "" BOfl Nnnins: gear up 30 deglee Ilope and 
00"11 ~~ derrec liopt 'I 9\l = 1: deglet apilro.ell.nglt. 

f..l.S P-JlI tnure .... agon r.mning rur up':S Ot~tt Ilope anc! d('l"'n 
3e, CtF:1 slope It ~~ = IS degree lPi'rou~1I .nrle .. ·itll ri~1I1 front 
,. h ~e l con(~~.in~ rur.? fl:~: , 

~,J.~ El :" enlia "";~o:. rur.r.lr.~ rea: up 30 oer.rte II"pe lOC 
: t" · n ~S eerIe. Iln?t :: 4: = 1!- derte: 'p?rOH~. ~nf l t " 'jill It:! 
l:~: . 1It. ! t onu.:li::r ta:7li' :::~L 

~. i .! !'l.:U :nmt "'~;t' n r~r.n in;.felr up 4.!- (jt~ ~et Ilopt Inc down 
J ~ {!fpc: 1 1 ~?t ~:~.: = 1: cepee l??'OlC!; .nrft ... ·hh k!: ::cnl 
"'hld rtI:-a~n:n~ r ~ :7l; !inl. 
~ •. !'b E~:1. tflmt " .;01. Nnnl:'lF re~: u," j(l depte Il3pe and 
C fl ~ r. ~~ dept. slC1?e I: ~!- = 1!- dep.: 'pproHh anrlt ... ·ith Mlihl 
::~: '-1'11':'1 cOfl:ile:1n~ r.m? :"1:1:. 
".1.; l'"J ll !1ri':: "'he::b I:p enc o! ump. go ful! lenl;lh anc do,.'n 
0:1'l::- en: . 
t.!.~ P~1I1d\ "'h""h I:p ent of 11m): . Ft' luI! I:nph ane d(W.·n 
Olne: tM .. 

, 
~.: Tht t:l: It~utl'n ou:hnd 111 pilar:-Z?!-. ~ Ih.ll be fe?Cl1eC :.; 
I1m~ ~ ro: I lc: t l ~r ~~ pkue~ , 

SECT101' 'I-CRITERI,:. FOr: ACCEPT..:.!"CE 

9.1 A fann ""for: rullni:l~ [ear il ronsl0clcC acccjuable for rh.load 
tuing bd:'lS \eucc if it fC::Iain) o?trilionil undtr Ih. rtl: load. Th. 
rol1o"';nl> limits lr.lU flor bc u~t.dtd the: Ih. ItSl i~ com?1:ltc. All 
i':'Ituuamtr.lI 1!';1 1l bt ::I~dt "·:'Iil. It,t " 'arOn ru:lnin~ t"ea: \I l: iU .~:, 
~in~ ::'Ie In: loac 

I"~ I 

\1,1,1 a",- o:' I:le res~~, I~.;:. !l b. :ht c:i;i:lt: 'no" = I.D 1:'1 1= !S 
mm l. 

9,1.~ To,. ':!'l s;-'III no! eh::;~t mt'l:r :t:~::.1 Ot~::tl irer.'l t':-irir.i! 
ICor'I::. 

9.1.3 CII::r.e: sh:.!i !'lor cr.~:ISt mrlt :hzr. J de!:e~s 110m 0:lrm1! 
ca::lbt:. 

"'~ " ; . :~ 

, ', : 

" ~""!I '.':: " I.' :.,; .~ 

" •.• .; , _, • . ., ,I.'.:'. ': 

-' 

"// //1 ', 

FIG .• \-TEST PROCn ) RE SEQL'Et-'CE M,D DIRECTIOt-iS 
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TEST PROCEDURE FOR l\fEASURJN6 DEPOSITS Al'\ D 
. .!.IRBOR!'i"E SPRAY FROM GRO UND SWA'PH SP,RAYERS, 

rxvelc:>cC t-~ 1M ,l,S,I,i: A;.icullV" ) ChOm.c. 1 ,r.?; ioc .\lC~ CfI"'r:-.ll1« 1;-.rtoo .( r~ \l •• t> ..... t l ~; 
"h~r.ln~-' DU'lIut. Slan'a . r~1 Cflm:T.m .. , ocOP.ttl:: r ) h~l,r h:n, l~ · · . .. :er.fl:'TII'C Ifl1 flnt rut 
D."""..n.t !C;L D.~!:Ito.l I~'~ O.",rr.~1 IQN. O .... rni-: r lQ!! TI"'Uo<'~ In; ,.... l . n if,, : .: • lu ll 
~\lno .. t Ja nu , ry 19~ . 

SEC"TlQ!-i 1- PURPOSE At\D SCOPE 

1.1 Tlth 5:;.n:::Ir, c l;.~h~h~,. Itl l p tON:c:,,,t 1(1: ~H IT: meuu:inj: 
I n:; rt;:-o:-::n~ II"I~~::, in:: oo::·of,~"'~:r. Cietll'1111 anl'. ll ~bonor li'lrl' 
frtt::1Ij\:n!~ 

1.: Tnll !-unc.u:: ~:-, ... ;mll II , ::1"'·III~ . ffOUlld S;:"'i~·ca .j\;:l.,;nr 
I f:1CU J; Ur/. 1 ~html~ .. h I: l I,,·,:r. It r:lCI!:, no; pt:"uir. 10 or..!·lI ld h.n~ 
j:~ n. l h C~r.lC : ,.'·SICIIII. fI>H.r~ . 0: "tltr: ~p~'yHl ,,·h.:. Ih. S?:',' 11 
TW ml t nCtC \C' b: c.eilt:'m:.:. ill I S"'/i:h or. lite land lU:1~N or CIO; 
Clncp~ . II r:l u. , no: pc:":il n 11' H:1l1 IPilli=1I0a. 

SECTJOl' i- E.SSE!"TIAL ELEMEr" TS OF A TEST 

".j A 5un:ii~l rdttenN l"~'~ ap.,h",:ior.. i' o~~e:it-d In 
p.tral='l:l~. : .1.,. Ih. !: be mdur:lt:: ,,·h lt nch \lSl. hel;~l:n n il nt'; 
O~! : :i.blc II;' ~r=i:~ i n c!t\~ ih 0: :ltll l"Ii.~~r lell pr~d'Hr i"rcnt l~ . 

:to: tnr.:j\; ~ . \\ 11 nrl; otl ia blt 1(1 ll:::i: . 11 ",~e:1 a! Ihl! prco("tOCft It' 
(101 s::: Ce::'1p~II :I:lr .. lllC pj ;,r-e ~tr. : 0 : coHttloa, TtH ,\,n."il::::' 
rtle::nn i jlpl le:ll tl:, P:"";orl ~ ouinl 01 CO:ni'i:I~"n hr:'lO·rn. Bn.' Nt 
S,:l .' Ir'a 

~.)'1 51.O. nliU"li l"t!u~nN ' pplh:a lh. r, I(or p 'ound ' p"'.' en . Elf~1l 
0'1/1:, ne: :!tl n lr~ 11 {I ~b L ' mIn to.: pr.:1 'I 1': ~P. ( .. (I pI;) 
1=i.;1 ?Iruurt "·I:~. II, f;(I ocr sP".' ~nBlr Ii-,in br Ult6 Tho nO::ln 
.hiU M pClll.ll6 , t:"l inU, o"\\'n"'lrl "'It. Ihf !~nllr.l plznr f~ ocr 
It' Ihc d1r~r\!N' 0: In'til'' pre,·r r.1 ::1\un~ Ir. lhe n'r l j ~; 'eflor .. 
Tr., nO: : ' , 1?'~l::F ,n~ 1: bl !o~ :::1 !20 11"; .) . Tnt n(>::I, (ir: P:CUl'l! 
Ii'.l ll tor :if'; I.r. { ",: .~ Pli.. Th: no::1t 1,:ifICt- ,hioil !II 
l;:rtOl l r.:~ l d~ :'(1 :r. (JC' 1:1 ) 1.:. .... 11 11'11 !Iont. n: C":"0f' lu;fl("\ , Tht 
sre.' of :l'~>"t· , Ihi ll ht: .: ::-. r. (; . 1 miit / h!. Th~ '~mt I?li ~ hqdt 
~il:.H ~'t u~~t It t nl' l;anonc rrf~l~nC'! l;:;rllu : t:m I! ",'11 uleCl ill 

l:r,~ I?ay~r 1 !~1 eH'1:ili "'h~~, St~iii~ cI:-; ir:1 r.rc hem, cor..plnt , Thl 
c.~t: fOI llH lall:~T~ rrirren=t I PilltUIIO:l shall be WII.:. 

~. I .: Tnrol1~h Ule of 1 dUl l spl'loyc ~ (colllis :in~ 0: 1\\'(1 
ind.,.enO ~ nl 'P I ~~' CU Ci:Ti t ~ or. Ihe u rn t chlnj~l. tnt $llnd.,d 
:tfcrenC't l"phcl:IO~. rn~~ bl mlde sil:\l.!lunroull,' .. ·ith Iht Icn 
rtllll- ~: j:lo:!tC It' 11I11Jrt e'1l:ih l.' 0: ::1eleOlt'I,,~ic' l C'Ondll'''m. If 
lne ~:tnc.i-;.(. rcfc:tn:-t ~i'?hcl:;on 11 no: I':l~d f i!mcllin e01J11~ "'j :h 
Ihe Itl: b e i n~ Tcponce: . n i n. U !I. mao! ,,·lter. ~ he Hul 
meltOlolorltal ronOIt1C1~~ lit dmilll 10 tho~c txll1i::( I llhe time of 
lltt lel l btlnf Itjl:n cd Slit CO:l~luonl inrludr IItOIc oeuribed ir, 
P~I"FiPr. 3. ; . Melto:ol:i,c .. i condmen! du~i nr Ihr s:lnd~,G 

tdettnC'!- lilpHUIIClt. 1~.j !1 n(\1 e: ifTc' Iloll". ;hon r~lI1 i nr eutbf Ih. 
It l\ rrlnf npN1d r.~ mClI\ : ~.Ho 11'1 : ~ m01Jnll f"'!t, ilt Tahir I 

Hon,c~u l •. , .. , Iprof 
D~ ~U:I' IrI:'.I"'"IU" 
fl . I".\< h~"', '~ ,1'\ 

::. 10<;, 0' t-.... .. 'n~ ' P"" 
::: J · ("( ::. ~4·F J 

::: ~<;, 1'! pu. " III ;' : hum'~h~ 
::: ~t .... I"t-n. I,,~i":) Ill ll' 

'b.", •• f! ... I ~ "'111~,~.\· •• ti ' Cll"e,\ ,~~ , " "W.! " I~" 11f;\' ~·· Ih. ,,, : 1:>1: 11, ; 

";><''''' 

SECTIOl" :.- TEST SITE AND 
METEOROLOGICAL CONDITIONS 

1.1 TIl! Irll ~n( t, ~ e F I~. 1) ,h.1i mtiuDI l umjllt hn! illonf "·hlc~. 

"IUrCIOn Ih. 11 br pb~o 10 umpl. tpra) c!,polh~ .• n~ ) ' pr.~ lint 
I!onr "'hich Iht ~nlcf1in l erf Iht Sp,,~·tf II opellltd . The SImple line 
, h) i1 t>1 I pplo llma\r l ~ rl:a lle1I(o Iht " 'Inll e lr enl~r, \ .. ilhi ~. =: ~rl OC(}, 
I n' Ihl 'i'a~ It lll ~t' l l1 hI rerp~nGlClll~~ 10 the umplt hnt A II rlrh 
I nd l Otlnlptio'. 0: lit I Inl In. ,hall hi mcluoc\l ... Itt, Ihl 1(II Iti'n:": 

'" 1. 1 8 

uu~ lil : ,;;cI~h Ih('o,I\1I m,IUOt nu~r .. : batTic:! It .f. road~ . ~I r IC f 

Th. d~srl"1'lil>lI J1"; l 11 ir.cluol lnl \;m~ Inc hCI;h~ of cror 1:( .... 1 or. iO, 
L~I: Il: ii~~ l}l! ~In:'tlon 0: eroj 10"'\ . If IT.: relZ:l\"f 10 Iht ur.:plo 
hot Ih! i ;:"To~lm'" dCfTt't of )ao: 'lop: DOlh iliTllle1 1\. an' 
P'=",:nc'ru!~ : w 1M ur.. pl ~ lim . ~ n : In: Sln rnll lu::llo:> 0: a:\\' "'!:l: 
ohlr\l(1lo:,:~ .. :H'II, {I ~ \;m ({I .~ \"1'. 11 up"'mc (If Ihl It 11 uc~ Th. sp:'" 
!tnf ,r.ali hI ;; Ins: (.1.1" ILm ~ 1 al lonr u Iht umrlc hnt Thl 
dt,\C:ltl:IClr. ,,' Ihl Itl: lilt ,hlli .. bl' IndUOt Ih' lOCiIlOr.. ,elaw', 1(1 In, 
sil" ~ "n~ 11m;,!! Ittlt ). of Int " ~ i'he: sauor: and . if uHd. a I"" r: iu' 
umi"l:n~ ~lrrCrTll 'Fl.'. 
3.1 AlltH; ('One "tuhe: stilltl!, Inl l! ~t tlTlInOed 10: meuu.emcn: 0: 
mr lto:olorl:J1 ('Onclllo'l! and for OCL H mtnlllr nlt>i!i:~ IIl1l>. u 

o~H"r.e~ I:, ?~~aF~j1b 3.:'. Th! rllllO"'mf ::1Uro:CIIO~lu l ClInCU I(\:!! 
1~.~1: t>: ::1cnu::l and l ime " 'taree 1m Inl du r.lOon 0: . H !". I?~l~ 
plU c: : ::::nUIlI. "ltichtHI a flr.!t! 1.11 .l:,'~ Il('lil a", n:I.,,, t 1(' Ihl 
r:O:HI ~ 

:' .~ . 1 Thl Ir mptall:H Cmel~lI:-t hef\l·t~ r. ~ . !- m !~.2 h i inc HI m 
! ;: . ~ i1) cic,·wor. . ::1~lI~rt ~ "'I/H r. 0.1 '(' W.\!· 'Ft (When 
Irm l'!:~II: ~1 11 r:C~IC: ~; t.! ITo lnu. Ii: l ('l rr .. thll cllieren~ II 
n fe::.' \(, 11 ~ le rnperl1ule i.i'~:' Inci ~na!l hr tep .... :"Iu! i! ~ 

nep,!I"C '1uanm; •. ) 
3 . ~.Z The liT) bulr iI' lemperilU ' t I: :.~ n, (E.~ h i elcnllot, 
m!HUfd ,,·ilhlt. (t . l · ~ (' ro.l" ~ F' J . 

:;. : .~ Eilltu Ihe ,,'Cl bll!'=' lempc:i.!I:TC me,l;$l,Ited ,,·i,hm 0.: :[ 
r (. ~ t· 'f l O: Iltc po:':n::<t , cllll"r l',uml:ln~ m.u\!lTd "'1\~II" ''',1: 
l. ~ r:'> i : '" il ) t ie"lll:!:l . )~ tht "el ;".\)Ito I r mpc;at~1t 11 me :,wa~ . 

::'1 ItSUll1 ~ lti1. ht ("t'n,'r:!e .:. 1(' rei': I,·t h~r.. 'd\r;. in6 Ihl ilr:rer, i 
l ;la:I' " hu:mcn' , hi ll !Ie rri'ol"ld 

.. 1"t1 

I 
OJ ~ t~'IO~ 

::. ~O· 

• 

E""L'! ' ol~I&~:n-

u . ... r; .) ...... l 
t· • ..., r. I>I ....... , 
~.e .... ,u .. , ... , 

'H~(l D:S,. ~ ~t DU.' ~ :· ' 

~" ~"H . t ,c t c,to l 
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3.2.4 HllriJolllal ""lnd \p~~d al 5 m 116.4 fl) elc"at lon, mtuured 
.. ·ithl n O.~ mr l to. ~5 mile / hI. 

3.2.5 The vc~iea l lurbulcllct i nt tll~i T\', defined II lhe nandud 
de"ialion of the ~enit. l ab 'ii>C'ed di .. i dc~ by Ihe nnage hori10nt.1 
,,·ind lpeed "'i,h bOlh Ip-tcdl 10 be mClJurcd 11 2.5 m (8.2 h ) 
dC\"~uon . The nanout! dC"iaIiOIl of llic nrt lcll,ir spc-ccl , 0 •. may 
be nlculilcd from Iht (oIlCl""ini equ.tion : 

, 1 ,-
-' T 

""here 
T = I"U'rini lime u described in paUIiTaph 3.2 
W, '"' Irm.lluneOUI " Iun of yen ita I l ir spte!!. meuured 

"""hin 0.1 m/ IIO.:n mil t / h) 
w = timc.,vcuped ,",Iue of W, 

3.2.6 The mcan ~en iel l nCl'" W shall be reponed u a posnivc 
quanu~ I! Ihc me.n no,,' ii dneCted dO"'n"'ard and as I ne~uh'e 

ouanll!",' i( the mun flo .. a dlreele~ up"ud. If the quanlh) c. Ii 

tompul u! ulln~ numer.ca l i nle~ra\ loll . Ihc lime in" ement i 
Del""ce n ordinatu sh.1l nOI exceed 0.5 s. 

j.J The slablliTY r'l io shall be ealculaled from Ihe follo"'in i cqualllln 
l:"Id slu ll be rcponec aJ an indlCllllln uf atmospheric lubibly: 

" 
... herc 

" 

10IT, . -1, ., ) 

l ' ,; 

= sllblhty nllo I~C' I ' !m ' ) 

. . • .•.• ••. . [I) 

T,. - T, • = lemptniure difference beIWttn Hi m anI! ~ . 5 m 
cie"uion ( ~C J 

u, '" hon:onlll "'inl! Ipt""CC differentt beIWt:C:I ~ m 
eln ' lIon (m i ll 

SEC"TIOI" 4-SPRA r DEPOSITS 

J.I C Clll ~~to ~ 1 Ihl ll t.>e pro,i .:led for lImphnli the 'lu2n:l:: of IprJ~ 
:mlerl ~ j de?olmn~ II '·lnoullo.;:al ionl l lonF thc umplt line Tilt lilt. 

I/ape . ~rl en !1ti or .. 'nC mller,, ! of Ihe ~Olltelori . and the ir we:":lc.1 
e1tWlllon ,dl u,'c \0 Ihe h,ne IUrilN III no? tanop~' shill bt Ir?onr~ . 

If Ib: r"Ur CIM\ are IIlec. Ilt.e n?olei:! II1!ii<;e HIl l! be Ic' ·r i. 5plCin~ of 
:h ~ ~o!leclcfl don~ lhe umplt Ime Ih .. 11 be In ltCorc!:lln "'I~. 

?Hll'ra phl ~ . 1.1 Ind 4.1.2 . 

J. 1.1 WithIn :he inl:noec! 1"'llh arel . IdentlC.I collecton Ihlll be 
cCluall~ Ipaced along Ihe l:;mplt line bc§inn:nf .llh. \lp"lnd d~e 
of Ihe inlendrc I,,·ath and cOII:mll ln£ 10 the do,,·n""nd eOge IIf Ille 
Inlr ndeO s"'lh. The imendcC: 1"'lIh ... ·id th and the diuancr flllm 
Ihe ipra~ line 10 Ihe dO"'n"'lnd cdge of the IfItendee! s"'uh shall be 
reponed. The thtOrellClI 11'?lic'lion shall be cl lculaled as Ihe 
C;\lIr,I I~ of Ipn~ pcr unit Irta i:: :he l ... ·alh i( "lor Ihe sprlY has 
ti epC'slt ed un i rllrml~ U'T(\U Ih. in tended s,,"h .. ·jetl": . The amou nl 
depOllt e ~ or, clch coUertor In Inc '''''u n ,ha ll bc re poned II I 
i>C'lccnlagc of Ihe theoHIICll appllution and ma~ .hll be n:poncd 
in qu:nmy o( spr.y per unit area. The IheoallCal Ipplication shill 
:'e leponeel . 

~.I.~ In :hr aru d(\\l.·n"·lr,d Irom Ihe In":"Idce I\IoU I". . 10;:a:""\lhmlc 
Ip .. ~ :n~ of Ihe CoUccllln l ion!; Inc um"le IInr II le rommem:!t(: . Tht 
:lymt-c; of colft~lol"l .n<: Ihe l; telPCClIIt (!!II:ncel from Int '?;I ~ 

Hilt Ii:MI1 b! :ep-oMed /"1"11 C;UJ:llli") II' Sp~t~ ~t?OSl1c:: 1Ir. ~Hh 

~oll eno: \ha ll be repor1t~ 1\ a pcrt""!nlare oi Iht InforW(11 
l pplle3t,on and ml~ also lie !cponee i:t qu~nntr IIf spn~ pe: unn 
HH 

4.1.3 w~en Inc anile beIWcen Iht mean "'llId direction Ind tht 
u mple I , ' ~ Is n Ol lt~ o . dcpoll lllh.1I be cOl1'celed 10 Iccounl for Iht 
l'TUle: QIIi.na th t I;:n! doud mUll Iflve] in re.ch,n!; Ihe ulrjp lt 
hnt . The ie ll f\"' ln~ pro.:dure Ihould be \l le~ ~Ieh p.n f!)r 
':O l1'etll nr ... ·,nd oeo·II \1l1 r,. lilini Ihe muhO<! of cUI ~quucs. tht 
follo .. ,ng (quillon l"null:1 bt nued 10 Ihe dall: 

· ntl t 
o 

.... [~I 

'"' oeposll II Ih! kth COlieel(\! do .. ·n ... ·inc:i of In! Ipn) 
lrnc. U ptU1cd I I a p~ralll "r :he theorelICal 
Ipplltilfoll 

u •• oc(co:') ·· · . , . ....... . . ... [31 

x 

• 
b .. 

';/ dllllnce rrom Ihe spray [jlle to the klh collector, 
measured alllnE the umple line 

= mu n anli1t IIr dC"lllien bt""'cen Ihc umpl! line alld 
Ihe "'in ~ dircedon 'ilurins Iht lell ; the dcy;ation 
\nllulC: nClI uttec! 30 dc~ 

= cClefilC;cnu uled 10 obllin the bell rll olbtl,..ttn Ihe 
e qU~ lIon ~nil tlie measure Ciii: 

Mitt Ihe equll ion 101 101i D, II cillblhhet!. U h rep' llced b~' X !lid 
Ihr cqull ion "'hh X \I uled 10 uieulale ,..ind·torreeled depoliu 
.Ionr Ihc ump1c line. 

4.1 .4 There lIe l evera l tracers Inc musu:ins devil."C) Ihll can be 
uled to measure Ihe depolll on Ihe eolleelor). Telll shlluld In run to 
determine Ihe blckround leocl of Inc lrlcer;n Ihe lei l lre.:" ... ell 
u the dCFUdillOIl file . if an". an~ reCII,·tr>· Irom the colleclor III 
Iht lrater !:ttinr uicd . Tell resu hllhall be cORecled 10 Ihe bam 01 
lero back,round . zero derudillon and 100':". tra«r rrco>·cr:- . 

4.2 ,\1u luremenl or droplel mes il opHena l. H dTOpitllllCI arc to b. 
meUllred. cOlieCIO!) IUlliole for mCl\UTlnr Ihe drllplet SLle spcc\T\lm 
lhill be prO\'ided II ... ,.iolll locl1ionl . Ions Ihe IImple li lle Tht lell 
rcpon Ihall include ~ descripllon of the melhOC;: UI-Ci! for obllininlt Ihe 
droplel silt). Iht !lxl lionl of the colleclors. ano the (ollo"'inJ lIua fur 
eHh tolleetor. 

.t.::. 1 T he 101al number IIi droplm IK J .. hich dcposfl Oil tht 
coll~clor dUlln{ Int lpra~' run 

4.::.1 The pereenl of r-; . Ihal fall \Io'l1hin nell of a ranlc of droplel 
SI ZC claue~ . 

J.::.l For nch cl~n. Ihe m~ clal) limits upTellcd " droplel 
diamelers in micromclers, 

SECTIOr-; !o-AIRBORNE SPRAY 

S.I i>onlons of Ih~ spray ml~' foUo" a IT'Jet"\or:-' Ihal precluoel 
depolll ion "'lIhi n Ihe lUI I fCl . Therctore . at InSI line "cnICll linc of 
~1 .,iTil e~ ail ur..., lea Ihllul~ be ?ro"ldctl 10 dfle.cI QUlnl1l1e\ o( 
l r~borne spra)·. The llf samp l c~1 shllulc be isll~ i nelic for arrunle 
mt~SUremen l of 1?:o1 Y t oncenlauon In tn t aIr. If nor,·iloir.bel" 
umplCII arc ulee . lhc I I: "elod~ :!"IIou~!: the umplc! Inle: shaH be 
le?OMee . II "'ell II Ih ~ h llri~?nu l ,,' inC specl! . 1 each s~mple: 

clenllor, Tht Ver:le1o] line of l f~ um?icu Inoule bt nUl Ihe umple 
hne. and ma~ be COincide::! " '11;' thr .. ·tllher lIatlOn dtsCTi't>e~ in 
ptfirraph 3,2. Tht llpprrmMI lIT lampfe: Ihou ll! be aoove the 10;: 
ed~ e of Ihe spray douc. Slmp;cfJ; t-!Nee:1 Iht uppcrmos: um., lu anI! 
Ihe ground Ihould be c'lu.lly tpactll . The tesl procedure should 
inclulle the capture and repont nE of Ihe amounl o( iirbome lpray 
rc.ching tlch sampler durin, Ihe pinier of the en tire IPUY eloud. 
The number Ind I;.-pc of lir nmplcll usee!. Ind their rupeclioe hei,hu 
above the fTound. Ihould also be n:poned. 
S.:: Mellurcmen1 of .irbome dropie l lilci II optiona l. If drllplel sinl 
o1tc 10 be menure~ , lloki:telie I rtH .mplen lunable for mcuurinli the 
droplcI SilC diltribulion in Ihe Ipr'r shin be inlcrlptlled wilh u,e , ir 
Ilmplers described in p'fI~uph 5.1. The lest repon sh.11 include a 
d:~cnpl ion "r IMe melhO<!I \lICe! for "hll l :tm~ Ihe drllplcllins and dlta 
for each SImpler . II indIcated in paaguphl ~ . : . I IhlOUrh 4.2 ,';' , 

SEC"TIOI' ~-REPORTI;"C OF RESL:LH 

t.1 ;, complctt Iel l rrpor. snl !1 ,neluoe tnt fC'lIo"':I~ ' 

D,l. 1 Tht model. lIlt . num:">er . IpHm~ an~ oncnllllon III Ihe 
alomi1Cn used; the combIned Inl! lndi.-i~ual nC',. rale IIf 111 
alomizers. mcullnd "'lInin I':". : . 11 Olhe! rel,,'J:11 atomizer 
'·ar"llb lu . ~uch as prruurc II Ihe noule. Ip lnnlll ~ cilt Ipttd .nd 
dl:mel~r . f It. : Ille ntT~~1 or Iht atllmllCi"1 aoo.·~ :hc land (It crop 
IUr.ICC : ~nd the S?t'tt: of lhe sptl~·e: . 

6.1.~ Tyt't ane rrCl t'or:lor. t>~ o'olume of Iht tlnt tr medium , tht 
pel:icidt T)"j1C .ne tonct n::I:ior. of acm:'t il"1~:e~ ifnt and an~' 

.ddit,ve! conlilned tn Ihe Ipray hquic . For noll.liqufd pcst iddt) IIr 
Iddith·u . Iht man Ihlll be f lO en per unit _oll1me of c,mcr 
medium , 

b.I,3 Tell sidt and meteorolorin l eonoil ionl as deserit-eel It. 
Section J- Tesl She .nd M eI CO r~ l(lpca ! (ondmo:tl 

6.1.~ Spra~' deposill . II descr Ibed in Sewon ~-Spr l y Deposits 
b.I.5 :"'tDorne spa • . ~I ,Jrlc,; h~~ III ~ewon ~ - "' llo"mr Sill . ' 

1.19 
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ppen x 

TEST PROCEDURE FOR DRY FERTILIZER SPREADERS 

~",lOI"'C 1'1,' f . nihn, "'1'~h:;'110~ SU"tclr:'ln:mn 0' ,4S,o.E """lruhur~\ CII.:."ell "~~helllon (_. 
rn illn ' 'rr1tl',d ~, F ... ~'., I~C Mar~I~.'" PI' "I'" ~nna .. ~, Cammmn ' .drplr' II T.nllll ... ~lIn. 
e,,: Dtt,,.,o<, l~' l ",: lilll(,.t Ij lul. 111", .. e [Hlr1r ... " \c·~ . rn".t !'-\ .. , I. I'~I ftIOr.rllr:"fo:' 
LI'N'", ... r ,q',: 

1.1 Tnt PUrouH 0' Inl' ~I .. n(;il r. \1 IV ~sl:lbh, r . • Ilnllo:lT, melha.:! co: 
cel.:ml!)ln~ Inc rtrnnlnf prriof:':'iancr oali or. 'pr r aoers d,,'lrn:c U · 

.1:lpl, c:; Ir:-:ill1f: (It I ~;' 0' 1M ~·roIHIC lem p,:for:T'l ~e Hf(,Il! ln f '" 
Inl , ~\UII:lrc m) .... 11 1'0<"01. In prechr: f,.1e p.:frlrl:'llnt'f anC 10 fOIT" 
n,H. :T'Ilehln •• 
1,~ Tr:" !\anCltt p.r.illn. I I ' r.nlrlfllj:~ j "r:::u:: .,.,c olh:; IyPt' to! 
hlll;.o~'<1 I,,:.,oea o'~I,n.d 1(', cr:. ;t:":lhltl '"pIICallt'n "hil. 
oprrallnv 0: It.,. 1,.,;1 wr:lrf f'omnnl of Ih . IU: prO('tourri oUllln." 
herrll) .1. ~u'n'rol . 10: Otlelm,nlnj: Ih. ij.h.·t !'\ rile o! ~n "IY 0: Otlli' 
sprudf's, "n,,·t •• : . add1l!lInl l l'lh "O! CO"tltl! III thll SlInd~r~ lit 

n.corc 10 C'O::'Ipl ~ !c1.' ,"11ullr Ih~ perir,:r.IT1C't of rU'11~ sprclota 

S;:CTlO" :-TEST CO:-'DITIO!<.' S 

: . 1 Tnt f' :"llhl~: Ir ru;k II l"ot It,, ~ e ~n~ 1I I' r 11. r Ol'd 1T\.:nua n l 
ro~~I:lor inc ~r.~ I · (Ie il l" j>I" ll~ 1od jll .,,,1! 
~.~ Tnll ::'I~' l'~ r(lndu" l e ~ nr. 10 Ic:-: !1I:f1 I?fc.dc" 1 .. . ,.. IUllt , n r" 
r:n::'l~r:~ I ! :r'1 ~1r . H' ;;\lal:" ~ M" :,~nOIl~I't'n mlrOc! or In '~ :-\f~ In~ 
Pfrio;::-. ~n=< nf ~n C l l lml~ prl'!:l Il W!'I' n (lMl 
: .: irH :n:r.\lb: lu re: !)' i 1It~ i'r" Cllel!(In mNlc! t' : • I"mh::: 
s" ltuk: .~. a H h.! ::m~. !llft':IT.~H"r. =n'fl ln~ .. 1, o ;>:a: :r. ~ and ~ e "' lf!llr 
InllIUClIOn' nt:tSI2-:. fN U:\\fHI (I~ 01': :101101: Tnlll;:frrml\len I h~ l1 
I,,:luOI 1~ ,la' '?::~C I ::~ : a! ~1 If, I.r ' r .• Il 'o:n 10;:: 0: 1:1::'1 10:;:' {I ' l ln: 
, \IUII :1'::=1 CI\'ISlonl or. lht : 31. jC1:1t ,n::lpltlt l?td fltaIIOr"o: r r! ~ 
cl uc' n~nl! 10: Ihr :n~lena I IHtC In c!etcrrr.lll1 r.j: then ales, ar.C ~ :,,: (" 
I I" ~no" n rrO(;llcl! 1(1' .. hl:n 1M mlocrll n: II \:n\1I1U'oII . 
~ . ~ Tnt fu' mc::I ~ 1.:lfrlf1 cllIl'Inl Iha ll t-f chtc"ed "·ilt. th. r,".arn:"'I· 
1 \~ ne1n~ ~n i n ' r::P1' ntH.~l • . !"i n:1 '):1111 sl,::ian Ir. roc,:::-.l l 01'f :Um~ 

1'1'\l1lnr. Dtmf M,on! fli Irnflh ~"jj "'1011". ~h1o ll bf mcUu.d ~ Io :l~ 
hmm ,,,: . l hne ~ ~n~ dlmrnl 'NI ~ r : htlj:h: ~ IO r.E •• nla; hnc\ 
~.~ TM m.nU/Ulun: Ih'lI bt ntll if,(c "'-r Uln Id,'.nn 01 a ,,~ 1£11 III 
"'hlth hn curnlll p,oc!urllot. mNlr! .. m or tomprrec "'1I~, IhOlt of 
('I he: :n~nl,:url~r ~'\ Tt.t ln~ n rJ(atlUlr l s:al1 "t (Tllillrc Ifl halt hll 
rr;'lIe~rIlUIl't p.(,~:.1 Cllrlnr Ihe It\ \ 
: .1, Tf" m,..,n,lI . Thl ItS' m~ ' [.1 ~flTlclle l rc: "'II !"i I Sllmlalcutt. 
rr.ll.l1a l lurn ~I ufIll ... m lIte Iph,"~~ 1 pnli •. 0: I fcrlilber plflOUtl 
ma~ h ulrt I" t ilhel ea,c r dt'Cllpl1f1 n o! Ih. 1T.~\rrilllnelllc j Tlr II.,', 
11:1' ':II'I II U'. rtlr.l{' :': : bull (lfn.", . In~ "',,e ll r1 nlm" .!:all ~. 
1l'<" " I ;'~C II : 11 . \ : ~: lep" :"! TI). Ittl <rI ~l r n:, i '" .ull: bl 11k''''tt It' \~111. 
Iii" It' In l ~. h" I':C crtr: ;':':lnmi 'ro ull ern'::' 

~.t..1 Wh~~. Ii ! ~:l l1 l1r : I'lfidutI II u'r~ 11 Ih ~l1 'ro: • Uln':l:~ 
r:anulu r,a l.m c~r.ntC: 1\ ont Ir .. ra~~. Cfi' jltl renl C" morr 01 thl 
prod ur i !fr:"') ITI \ fi n an~ si.v. "'l1hl! ::l~ ,H't t ef toe ~ (2.1>(1 mr:: 
optmnE; Ir :0-: 0 1~ I I.ro mIT. orer.mr l. IIIC II. " hd ·. Ih~ hrrrl i 
;:anldt jlllle. \1".:our\! 1 SII'. hl"ln~ an oprn ln, nOI br$:e' Lhan 
2 ~, IImtl chal (If :ht II:": Itlamlnr Otl prlrell l t'1 mila ' of thl ;)1 .... 
curl. 0: , f\!(' ~ mOl ~ ~ i : mm o?er.I :I~ l . "" hl rht,:, I' sr..alie' Thl 
1f\.,.1 Illf' l!"il l\ rn ~It\(::\ In r!<mmrar. "~ II UII I I S I ~ ntJ'~ z.;::"1. 
!:.flHlfln l1 :1 nl ft', "·" a ,CIOlr. !:.It'~' !U" T. llln. P::~P~I\ Till :-er, 
cenl nf r..al! :111 Tt laln t G b, fI:~. 'rlter. Ihal :lr repon e'- . 
2 . b.~ W"'ef. a h:-: lil lt : J: ruduc, 1\ Ulte. Iht :!lCI IIIH I rOll lt :! ' Iha:1 
be oC'ermln~d Inc rrpo:-\cd on' O~ "cI,hl b a ll~ . 

= . (,.~ Whc:l u. a~n~ult ll!l llell ihJt r plOdll" II U~td . it Ihall I'll '" 
l 'rou l ~ O.IISIl! of bOO 10 IOJO \;r / m' (!:.O te ti!:. Ihm ll:'l . 
l.(. .4 }, dtlmi':o~n to! ,.ht If 11 mlltrll l p.rllde shape Jn~ ) I:;~tft 
I~)\urt sh.11 bl lTIdudr' In tilt Irli rrpor. . 

SE("j I O~ :.-TEST PROCEDURE 

3.1 D •• cripllon of Int \.U\ pft\("O"dll" 
3.1 .1 Tht .e(u rl(~· of Ihe lUI can be innll.ncec! by "·lnC. 1r1"l1011c' 
pl:'ucl. \1: ( . flit of arphtlll0r.. rrollnc Ilopt. Ira>r\ Ipt'. d an~ 
rrolln:! rnU r hn ' ll 
l.l.' All Its: " 'Ol\. shall N OOM "'he~ Ihe "111C ,'. lorn' h leI~ 
Ihan" \(1:1 ' to ( ~ 1:11 ' h l :1 ~ hClrm of 1 10 ~ m ihn ... Iht rrn~n~ If. 
,,·inc nlla Ih, Olre(l1('(, nf la"tl sh ~11 b. puallr l .... ':Ihlr. i'l ul ('. 
m,nUI I :' otJ: 1 1(' 1M c!1Ict llen of 1M "·Inc. . 
1.1.1 lcJ\l Ihall '01 conduclcd on a luriar. "'1<'ln~ l slnpt 01 1.11 
Ihl!. 2 pure'll . II dUIIet. tht s?I:lde:1 m'~ allo he IUle:! or. I 
slopinr lurlatt prc,..id.c. allsr'uocu In Ihe C'OmplTllOn Iff Ifllft 
or. Ihe ume Ilopt ITI~ Ihc derlCI .lId dlrHll0r: o! the 110pi' i! 
rcpe:1e'. 
3.1.4 If th. sprudc: il nOfn:all~' IIled fo: lunspor. IS "'c11 al 
s;"rt.clnE-. Ihe I?rtlc.: shall bt t:.nspon.d JI lUll 14{l m 1-<50 I; 
.: Ih. IpleadlnE lell sreeo bciolt atllll! Ip:e iidln~ btpnl Ltll l 
lu:ia~ lUll m.~ he macc "'uh lh. 1;lIuder 1111;0111=1 dl:rinr th. 
In:. l<y mfl"I:lr Iht rn1\ t ellon In ~'1 p'lIl!"it Iprcadc: If Ihll II d~nt . 
spnaoclI drl\~n~C ffl' transro:-: ~t.al1 h. InnSjlo:-\ tO ~:-\(': " , 1M 
Its:, 

3.2 TM fc:-\ iillc: s",ruo ~ ~ Ir.lli 'rot rlll rd Ih. dl~ o! Ih ~ I ~SL " 
ml:llmllm t'f H' :nm IlIa\1 1\t . Ilo .. ec for Itll11nr bdoa :ht III! 11 ron 
clI:!rc!. HInt ItSI II nOI ~(lncucld. "'llhln ~ h Ifltr fillin; tht 5::nnoc' 
shU be tm"ne:! I"d re li lle' 
3.3 Tun snall be ;'\Jr. "'1lh IhU?lUdt: hON'el or hOl mite ant it ,tl 
c~ 10 ~(I le.!{) ?erCCIl\ of elpuh~ 101 dtflne~ b~ ASAE SUTlCiTl ;.. ~ " E. 
S2:'1. C";"~l~ DCIIF.IIlM kl: Fc~ihw Ho~pt::1 anI! Cn~ub.:~ 

3.! Col; rcl\1I1\ d,.I"u 
3.~.1 WI::: n 0:' uch cc,llHI1T1f ::l~ ' mUSIHr~ pt"rper.clcll ll: I" 
the dlrtc1l0n 0' I ,~'eh s!"ia ll no: nNe::' HI pt"retlll ol lhc tn:"I"utd 
cfftta'f 1 .. 111, "·IC:t. Tnl lt r:r:r u:) 11 hc ~ :; ual lf 0' FUle" ::11 :"1 
Ihl "'I~lh "'llh • minln:um Icnl"'",h e! 1 It Th. n:IHInUm .. . ,, 
Ihle\(n,,, oi Ih t III~ Siclel ,h.loll bt 2.: mm 10.C" ir .. l. 
1.4,1 To dc;:tt~lt Ihe pc'Iibm,,· 01 plnlcici rrrU(htl1n~ OUI 0; 1M 
Itlyl. n.h colltflml Ita~ dumb.d ir. parl,np!: J . ~ . l IhOl/ld oc 
dl<'id.d i:lW small" complnmr nLI Thc maximum JIH IIf th: com· 
pan r:1t llU 5h~11 be 10 cm I~ 1: .. 1 "'Idr b~ 10'r:1 ~~ In 1 \(lnf Tilt 
de?:h ol iM con:?:"!r. .• ~.11 shall b. 111clI: 50 pt .ttnl 01 Iht mu 
Imll", hOll l(lnll i dlmenl;on . PrtUUllonl 5uch II ct" enllf :ht I:a' 
noor ,,'hh soh mll.rll1 m.y ht I. hn if III. Ic:11hl<l btmr 1"lec 
conlllr.l r.(\ sm.ll p.:1idcl .. 'hlft, ma~ Ind" in Ihr p~dcm~ 

lA.'; Su:"(,e;"': IrJyl Ihlll be Ill<::' 10 Pffl"IOt ar \Cill! J( laYI If 
tht erit:I;'·c 1"'ltl: "11!:h. Splcln~ o! th . "'Yllhll! 1>. Ilr.11,,:m r' 
rep' th': :aYI m'~ bt tunlnF' C: 10 111(1)1 ?"n~~. o! ~plc.de l ln~ 
.. !"licit .. htth . Fo: brOldeall Iple,Otrl 1Ilemen~ 1 Ha~ 1 It.a l' t-I 
IP1:r~ (Ill : on ennc: 1I0~ "I Lhr tlTetlht I .. ~\h" Ic: r HI ~ tll:, ,,:t 
eQu~ I I(I: : Icu':.c ptle.n t o~ Ihr 1""1': "· Ic!:~ .. 
3A,' Dunn~ all lUll. tht lor ni l" , IU~ shall no: br n,·. : It· "r,", 
\~ in.) .t>o.t Ih! rfound I •• c! .. ·hh Ih. sprtac!tt In Ih. nu,;,-.;, I 

opeal1nr r!1li1 ior: . 
; . :,~ pOIl.Ha',.f .off I!n'·er. U:ll11 Ih. lI t:. Opt" ~.IC~ II chr I:.rec! 
1?~eH"" ~ , tht 1j"CIC t l mlnull : \1,:1t: . 1! th. l"tc1f,.~ 1, ft: II :' ~ I'I 
= J{ l? r:I o· l.N)~ = ~! :;>::'i (If 1 ,&.5A£ SIlI!'''~ AS,:.t S:111:' 
RUI Po .. c: T .. i.c.Qf! 10: ;...nru !: ~:a l Tlu:e:l ) t'!' (11M' It I r. ~ 1! I't 

TlOICO Ir. tht Itllleper.. For IIllc\·mollnlt6 uniu Ih. lj1mnrr lnall 
bt eO:i1ct . 1 Ihe sprec !fromm.ndt l b~ Ihr rr.anulHluttl. FOI 
d.t1nfl ll ~ ~rn c r. 1l:l1l1 IUiipl;t '·Ohl,t Ihlll (oIlICltr,". Itllhll Icfom 
m:ndt~ r~ Ihl m.nuhrl~ltr : .n~ , .. Ialltln Ihlll hI Illlfd ,n Int 

rcyt1r. . 

I. 20 A.pl fClJ lll.1li1 l Eng lnt-! IS Y!lfbOO~ 0' S j J. r~D ':' ~O!,- I f.~~ 



3 • .1 .6 RtI" ive t".,eI sIX'Cc bC!,<'nn Ihe ~pTeaEler and Ihe follec· 
lion Ua)'1 \hln be in the nn~e recommended Ir. Ih. manufacturtr"1 
1iltraI\Jr~ . ant! ~e?1 con~llInl dunn, Ihe follcclion of Ihe lest. The 
IC1u,1 $~ed of Iht Ipruder anillor coll1::cl;on IUyl al ... ·hith the 
leltl IHre conduCltd shall be re poned. 

SECTJOr-: ~-SPR::'AD PATTERN 7EST 

~. J Gent,..] . Sp:ca:: iI:nt:-:"l lell! In ::! i.:I! the dtrlt~ of unifQTmi~ 
acrt;'lIln ~ ~"i1.~ htln~ lila,,:: flom Iht ~ :ounc! Iprcae.r. 

~.~ ;ht ~ l!lnc! ~ll"] ~ Mllht lt "tl~ d~IH:r.tnte fo: IIltlST Ih.et dlfftrt:lI 
a;:l .. haTtor. n it: . 7ht 1::a;;.1 de li,.::' ,lin Ind tht )p,eadt' )e:-:in~i 
\!)cc' W atrUtl. :hele lale \ Ihll! bt rtrond. I,Jllpruceu 10 br com· 
parr~ Ih~ Jl be ttlle; 11 \h ~ sam~ rlltl. if ponibk App!i:ltior. rate! 0: 
:P.uoIl:";,;Jltl) 1~. SO. anc! i~ ?trc.:u of tht muimum application alt 
for Iht Int :";';l'tnal UIt' should be lelUltd, Additional leUI ma)" bt 
conductee; 3n(! reponec a: olhe: nlel lelectee from " 'ilh in th~ 

r.-.~nl.! fJ:lurC: ·1 recommenoe, :an~t of IppliCltior. Tlltl . 

~.3 Si':udr~! .. ·ilI h~ opera led i'H! th~ ("olledni ITI~I In onl~' ont 
= 1:rC1\ Il~. Sl.lfflCI~n t ;:lU~! ~h .. ll hr :nac!~ Itl tolltct ~ lim.,lt of'l ItUI 
~ CI r I~ Int ::'~I 1:1 th~ n~2" ;n: ;:oO:'::lon of tht Ii-':~a' i'Ule:r .. 0: 1 
:";';1n1mu::< 0: fl'e pUI~ S sni.Ur e r.udt. 
~.~ Tl'It Itn, IFIl l! be :-ur. usin!" tnt mos: ef'fe r1h·t sprtac .,~ne:n 
~ Ic!:!l \~·m mt:r,c~ l lbol.ll Iht tenter!wc oi Tn~:1 . Tht effect: ... e ?IIUr:"l 
,,""llih !/"lzll "tle :nr emlnet ntf"oeet"llhr poi:"ltl on elll"lrr Iidt oj I l inFit 
I\'"I!,.' .. h~:t tnt :~It o! dt?CIIl el1\1ab or,~·hi!! of tht eff~en.e Ipplk •. 
lion fatt . 7h~ ~ !'ft :-:ivr ?In e:-:"l " 'io:h Ih • .I! tot d~ t~T:;1:nt~ ~n l manner 
,,'MIen ... ·m , 11·t tht mOSI unlferm o,'ulII l?pliC1110n flIt . Tht 
r:'.,ndaeturel I rettJ:":l::"lenCl11on shl: be ule:: III rC\lj~ in dtle:m;n· 
Inf tht mC'lI efftc::.·! plne~ "·Ie:t. 

~.! T!"oe I.,re~ d e: Itllte Ir.i.!! 'ot UIUC to: u:"Iifor r:'oH: 0: !!is:ri"tlullo;"l . 
The ccoe:·ncI~r.: ::' "anEllO:} ,,· ill bt UI~' \0 O ~ltTIT'.:n ~ ;:nt CXil""::U lH~ 

1:n!1' ormlry oi ~:I:n':\I.!:10~ o! l?;;;iintiOrll . When (I"e:b?~I:"IF d I"'l:hl 
Oct1.lL ;, Ilm~ ! .\ t c! fl:lt .ppit :~llon~f IT.!)1:1?lt . :!.Iicen: 1 ... ·Url' Ih.1\ 
tit ule' Ie ccom;:ut: the c(\C~fl:i en: of \"I.ridon. The II::nI:i .. ld [Iele 
>;ls:nbullor. :0: :.cn 1"'111-. c:SI~:b\:ltor. p,, ':u~n o':;u!n~c: rr. ?iflr: .. pn 
: : is :(}:tltl"lltleC: b.' ~I!nt :lIe tffe::!I"t ill!1elr, ... ·I;!::t: OUt~r:11fl~C Jr. 
;:~~ il r:t? ~ ~: Irt~ ~~~:: t":'.\l l ' t1rt ~ the u:r.:ll~ '~~ ' ~;I\I~: eae!; Collt~: lort 

t~~) l()C"at 1C'r.. lncil'Ic:::al rtFhnlel o! til: \ ... ·llh dill :"ih::Hor. pt:1e:r. 
. no: ~" ~: :Jr e ll ~:: il lI ~t ~I t(! . The melnoc (Ii Sp: t lic rr: r B lu::te:. I. t .. 
~ :h ~~ 1"' 1: :::b~,r. 0 : t':~:mtl~: . 1~.il1! 0: rr?t' :':ec . 

'; , b Th. ::~ I~I:! 01 Ihl! le~: rr.~~ aiiD bt pr ele::le': ~ : .. p rl1 :~ !!) ~~ IIlO" n 
If F:r, . ! 

\.1 

•. ::' .1 Jr, ?io:1ml' In: C;): ~ :ht "c:;lal Jlll Ih. ll l~t lnlt :::t ap· 
i'! : Ci:'~:. IIle rf. >' [ pe: in Ibm rt: acre u: Ihrt . ?I': j .v="J !:' . l:::! 
:M nco :uco~n ! all! 1~1 i1 Hp:ntnl I!"I. I?lnC '~ IC:.~ In m \!I) 
';.t,.~ The ;(~ ffi:lt~1 of '·a~':lon an;! :r.( It:-:l rt C i \ "h lch 11 ,,'al 
oeler:Tt\neC shall br sillec! irt uch r:_?h. 

J.6.3 When ind l~llin~ spreao~1 o"crlap al Iho"'n in FIE . 1. it il 
nen:Ulr~ 1(1 re;>ot"'l :!"It mt:hoc! (If I?rtlc!n!" aslumee . I.t .. CIlh~1 
s ... ·I!.!"l':\ack 0: ~nmeler. anc p!OI Ihe ~a?:. i ~\ Oldm~ l.'·. 

f o"tllui.u 

(i--.. ," _ v,, 
- '~ I .• 

... ,, - ! 

~ n e :~ 

X. '" In r :nOI"loua! rc~dl:-:i 
X = m:an ftlC lnt ; {! x.).'!' 
... = 101: ! numb~; of fu.drr:p 

! . \.~ c..-.:~n'ler:: of l'l:"iulon = (ian(lar( Oel'lati(lrt II I(Y.I . X 

SECT10:·· t>-~IETHOD Of RE?ORT!r.'G RE5UL1S 

b.1 If Ih. 1! lt ~al ottn con:!utleG Ii oCicribecl b~' Ihll S:andltd. the 
Iell resultl Ihl ll be Idenl1f1eo a1 10110"'1: 

6.1.1 FollQ" l n~ eich ttll relult. ?!acf ,hil d~ll~naI10n : 

IASAE SJ~ II 

Eumplt C(oe"' ~ltnt co! \'~nl t i on - I~ ~!cenllt __________ :>, 
?tf l' f Cl~rt IASAE S~.!I ) 

6.1.' A dtICnp:il·t Sll,ement Ihall bt intluded lr. ,h e Icpon 10 el · 
plain Ihe eodl"kier.1 of ",rill1on. FOf eumplt: Thi! If. percent 
",n,l1ion meanllhal III seninf of 1(10 i;~ /hi 1891bmt acrd Ihe at· 
11.I~llpplic~llon rllt Ihould "111' from 6~ 1(1 lUI:, pe: hi IlJ 10 105 
Ibm/a~rcl b5 perctnt of Tht dmt. 

b.I.3 Tht follo .. irt~ nOle lhall bt pl'~<! on e~ch pa~e on "'hich 
Itst rtlulls appur: "'Thut fnulu hal't bter. obulneC frCl::t a ItSf 
mllOt In Iceo:c:anee "II!) ASAE SllnDaro ASA=: S)~L" 

6.~ O...."rlptlon (If Iprudtr. A Iho:"": ~tlcnp:fo~ Df TM ~?Tt~:ef I~ ~II 

;:ftc ~dt :ht dimer.llOn, "Ii Ihr I;>re~d!: tl~. Itt aejl.l!lec. [0 d~ii" e: ,one 

IIO:~: a ll:nr r fo ~ nefi!! lnCi" In2 :o"·crO?I). tlil llh >l ~ l t (I~ mentione:, 
... l!)u~:~ble l?rr3dt~ ' ~f1~tllrs ln~ Ih.,: le~hp Ih~ !: b~ :tpo:ud . The 
fo UO"tnf dall I!"tOY!c! be Il"l:lude~ In In~ del.npl1on ' 

T.,·pt · (Spinner blo .. er. endltll bel:. elc '; 
M,nuf,,!urer"\ r.arne . mode! number. Ind year of m,rtl.lfacture: 

(Senal number l! i"liilblt) 
MInimum In' muimum IppliCllion :lIel : If pc: !"\I !lbm/ acrt) 
Minim~m anc rnll :mum OUtpUt f~'C! : lo:J: / min (!bm(ml~.J 

O~erall l ert~l h . mm lI lt .) I 
O"ea !: he if!ll ' mm lir,, ' 
O"eral l "leI"' mm 11~ . 1 . 
HelFhl of panlele rdent ahl'~e fTOUnc~ It"r l (In Optrl\lon,. mm 11r..!' 
Mele:'irtS S)"llem Yled 
Numbe: of Iptnnen or oelll'rl1' p Olnll 

Mlnuflt:ure:"1 recommr:.drC spread "' I::~ I": : m fft ) 
Ho?per C:".CI~" :r:' Inc i:~ (fr' lnd Ibm) 
Tlle~ "'id th j("ol(l'c!: !"r.m 1it..J 
"'umbe: o~ ,,'httls 

6.3 All lell re Sl.: lu Ihan bt 1 : ~ led ~I hSle~ I:~C!: pararraph t . \ anc 
Indu!!e the follo ... ·jn~: 

Stl nolre oe" I&: lon (fol rilch lppltC;l\On rote) 
CCI'::'!'ICltnt of 1·1:i1!1(.I~. (fo' e.l cn ap;>heluor. rile) 
~1 I lerl&1 ttllre (analp h . bul~ den~I~. mnlSlOHt C1lr.l tr: tI 
FOr"'<'a :c I:a \c l l~eC 
Reblll·t Ital'cl l?etd 
Efftc:IH "Ieth of spr!lc pan::-:"I 
Inio:::lIl1ct. con~e:nl~' f r .~~!"1 1(o 1"1l (\1 Id~!110 rt' "m: !! "~ pttu!ia: 
10 lhi l leSI 

Clu-cl $w.d ..... h , 

:..~:.. ~~n ;;,1( P ....... T~h·O: : r~' ;>'l"'fU I :~f~ T:".':N. 
;..Se. ~~~ l . (I;;,rm Dnl.1':".a\1~r f~, '.:"t lltH: H O ~ j)<:\ l~C Cr~a:" t:i 

"' ~. ~ z.::: .i ~!": Ifl:.!"'nl 10 ..... ·r., C !(·: ~ 5" ',1 Ie' ;'"l'.r 1'I::r~el 

t 
, 
t t 

7iMVE,- , TR:'V£L' T-RAVEL C 

15:' -<'" = U 125-

I 
, 

~-:-;::CT rv ;, ~~:'Q;... 
.. WIQ- ti 
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TER.,\1lNO rlOGY FOR COMBIl'{ES AND GRAIN HARVESTING 

Dr,rlQ:1t ~ b) Ih, .... ~ .... t: Cain H.,...ul:nt CQ"'r.':I!lrt.ll>pIO •• ~ ~l lno PO"'" 'no' .~h.r.I'Irr~ r",,..o,: 
~U~~ ~ :C I CQ""mlll", leo~I'~ b, "'~At. ~I T. nlllh. ~: . ne~l: f.br~lr'> 111;1 . • nl.",f •• c u :~ I. 
~unGIt': . D«.",.~.: IO~ I ; tl:ro nt:r:n~~ D~u :.-.b., IO~' , .. lIfe A~n: IO~1 

S ~C"iJON !-?LlR?OSE ;' .'\0 SCOPE 

I.! Tn~ p\lrpOIC of :hl! S:!ndar:! !l1(letlibluh 1':r.'Iinol,,~· p':'ll~en: 

Ie- 1:1:r. ct'r.".~ln. delip InC p.:-!orrrll:'lct. It is tnl tr. i!,d 10 lfT:p'o", 
tomr.I\):'Ilc~lio:'l ~mor.F t:'l!Hlt":.\ Inl! ,, ~euci'lt r l ind 10 pro.·io. a 
O~II! It': ,·om;:.al1". hlll:l~ 0:' maei:in. sp.dfl.~lIonl . 

SEC"ilO:-" ~-(OMEIl"E. COY.POSE!"T~ 

:.1 HUDu: Ti'lt fior:lOn co! Ih. ell:;;blM eemp:ul:'IF Ih. mai'll:'l!I:11l 
10: rl:hr :m~ 1M CIO? 

2.1 . 1 G.th,rinJ; ... Idth: Tn~ cis;anct ,:"'1 .:1'1 tl'lt tenlH !lnel of 
tn! eute:mos; :ll"ioe: .. oi:'lts: e ~pt:neo ill mete~s 1(' th. n:lIel; 
hunc:relh . Whel. Iodj;a\l~lt dh; oe:s au \lItO tht muim\::':'l in:! 
I:l:n:::-.um dimcns,olii ~han ~c Stale: . 

:.!.~ GnoJlI hunt' .... ldth: The ~1~U:lC't !:It ",.,r. the Side shrcU 
ot tht he;;o~: T:leas::n:c immcd i/i" !~' aoo"c Ine fO:""a:c liP! e: : h! 
IICKle sce:IO:l\: n;::euec I:. melerl :0 the ntillCS: hundTecth 

~ .I.'; :>hlu: (eu eorn) hUON "Idlh: Tnc .. ,! :a~: ClstanCt be· 
;\'oter. the .enl:: hnes 01 .:)Itrr;; plcbn~ Ul'll!\ mu!:'ph.c ':I~ In. 
:'l~m~n: 0: unlU. Whet: 1m 1'1':;;0:: ",c:r. :s ilc.:us:a':>k. r..ulm~m 
n, t ::: lr,lmu:'i'l di1anttl t>!f\>eer, tt::t:: 1!:;el tn .. li be I:Uce:. n· 
?;n):~ :r. t"!nllm'I H I Ie> tM nell:l: " hele cen:tmrle. Tht mn· 
I::-,\:::: lnd ::nnbll:r." Mace: " I clr.~ slut l then be ~lI;rtHrC Ir. 
1"'l!ler! 1(. Ihe nUles: ~un;:IfOI:" a lld :ht n~mrt: of p.:~mf um:$ 
\n~H ~t 11It.l!. 

" Cllllln2 mrcnlUlhm: Th~: de"lce COt, :1'1: heictl fOT It 'Cllnt' th: 
:1I _nl ,ana. MJ~' incluoe rerlpl(lea:111f. rOll!" .... cOllt:lI\lO:.lI. ) : IU:lI' 
:" ?~ :~ c:h ~r rn:ch~!llsms :'0: \~'e:1l1~ 

~.:.1 Slddt, A c:.:n::'It' :;'le:ntr.:SI':'. "·hl~r. II ~~ ! , r:cl?rO~~:lr.~ 

~U:1r: . 

;.:.1.1 SI(l;l ~ !nquen~.ll Th~ :'\\lmber t'f Cydti ... ·hie 1M 

11:.:ir rna;:t~ in .. f in:. p::ioc e tl ::'lt One ~~'clt 1\ :he fun 
mt"emetot 0: :!'Jt I:: ... i , in O:'lt clr ~: llor .• :'1'::: Itl re turn 11.' Int 
SlIr:::l; ?Oint. rrrC!uenc;o 11I0!.1I ~e !~?nlfc ill hc~: . 

:.~.1.2 Slek ft Il rvkc: The dlllln.r ;1'1.1' 001:11 cor. Ihe ilc;,le 
113,.1\ "·I\~. rCljlec: 10 t!'Je ('('tou: !i:'le t'i ~ ~Ul r c in tIne h .. !: C"!' 
cle . nprulec! I:; millimeterl. 

~.3 Pld':lIp: A O~" lr t fe: ~ ati'l e:1n ~ ~ (':o~ f:ol':'. io ... ·Inc:o" 

:.j.1 PlrL'tIp "·Jdt.!! : Tht ml:llrnt:m ':111.:'1:: I r.(' I :.lc!lto~ lht "' I~;h 

N \!l : t1l1le:m:-SI ('O:'I"~I11~ .1trr.t~U :Cllt :10; :~rlllc.i:lC tnt ~I lh t. 0:' 
lll:td sice Ineell: ex;::tused 1:1 mf\~:S \0 :!'It ntate$t hundled th. 

2. J CLltt1n£ mt<:bllnl .. n htlEht: Th: hrl~h l o~ :!'J! fO;"l"'ud up of an~ 
:ut':::,!· 't-1JCt co. 11tl.le ier!it'n 10'''t :ht f ilM tin .. . , lc1'IIht mHhlr.t II 
\: a r:C:r.; . :;:utJrel! \l:lce; the :t'lI r."lnj': ce~: I:l o r. 1 !~C ex;:r:uec Ir. 
;. r,\!;-, elH~ 

~ . ~ .I T!'J. :';'!ulr..um ~n~ ""'I::';lm\l::'. Cl:';'!enl:O:11 sr.all b~ In :i'le 
·.lcnu: ;l\llr.· ~nt the In"'el: !I"m: ;[\ ",:.Id'. tnt CU::t: OI: an be 
.~ ;,e:": l tl R ere~ , 'I:r, ::'It ~a~.:::a:c hfJ me:nl!\ISr.'l 

: .J.' Tilt anC "'n~1 t qU1t'mtr.t sh.1I b( Ult t d. ~:'11: IIrti shlll b. 
tr,l1altC te 11'1 . field optutin~ ;tltUUrel : t commeno" b~ Ihe ~om· 
b ln~ ::'.anuiac:uler. 

~.J.~ Th~ pl~:'I. on ... ·hk~. the «I:t'Ihtn~ II lundir.F Il:ill ~~ 

'1.I 'i::nT!: !1 ~ le,d 
:.J.l Tnt helOt: In 'IkU., i\ :h. lIme 0: ::'ItU1.IMnF ~hi ll !:Ie 
ll:ilt'::: 

: . ~.~ The frlltn Ilnl: 111111 h~ effe~l1ve1~ emp!) in "~OrdanCf " 'l lh 
)"SAE Stlnllard ASAE Sjl~ . C'paellY DCll~nlll0nl fOI Combine 
I'jllin Tani. S\"'\I~m~. 

• 

:.~ Rnl,o..t1nt thruMn, Or wpllt&t lni rl.mrnu 
:!.S.J Ti"'~lhln~ ('~lIndH: A rot,lun~ t!u:l~n: . " '!'lItl-. fn ('onJIIM' 
lion "'n il l S:illo ni/;~ ~kmtl'1l ~d.iHen t \(> it. a !lUte P:IIT,~~ii., 10 
promol e thte l hin~ Tht crot' bdn~ U\r r~hfC II (onUlnet bc:-.onn 
rOlal in~ ~nc Illlio:1Jr~ f lrmfnll rC': Inl tha n :'t>(I'. 

~.~.~ Thrtlhlnt .Olor: A r Ol~:I:'l~ flement w:l ilJI \0 ~ HlInnlllr 
~Imdf r e~ee,, 1 t~,a: Ihe crotin ('unu i!'lee 101 Jt>O' anc' mal ~HI 
around the HIIC: UII ont (Or mort lime! 
2,5,:' Sf p..",,1nt ",'linciu '" rotor: De:'me~ ii ' 10: 1:llfVUlI~ 

e~linct: 0: rOl0: netill I!al 1I'1t It :"11 " \ejl3n:IfI~ " ~nc' 

" Itjlaaltd" It?l~ct ":rlluninr" ind " th rnneC . 

:.S. J ROIa~ "'p .... tu.: An ahnnalll't 1.:::1 10' i '0:3::- Ofl In 
!ilmi1a: 10 l c,I'linor: , .. hIe!': II fillet 10 p'romOlt uplrillOr. ":lI~ 
: .!.~ C • ..tlnGe' (I' rO IO. lh .... lhln~ or .... p ... lln~ GI.m.~r: In. 
Cb m.ler of the ctrcl. ~tne:a lt C: b~ ln~ (IUle:mcos: pum l of :!'J. 31" 
prop.tlt. loulin~ ekmcnl as I: . oute~ IOOU' lIS ,,"'r. H1S (Clmu,· 
II'HI O. F i~l . I.;. lind 61 : n;nusec I~ milhmete:s . 

, , , 

\ 

t / 

'-"- LL"-,,_/ __ --''-
FIG. ; - C~1.ISOER OR ROTOR DP •. ~\:::nfi 

: .S.t. C.,lInd., 0. 1(1101 Ihru nln, 0' wpl.Ml tlni l en~ lh: ,he ie:'lr:1l 
of th l :~'Ii:,;'r:el l ,·oh)::'I. j/t:'le~l1ltl! ~~ the OUlermOst pNl:tl 0:' l!le 
~yhndt : 0: 1010l element) . is the c~' hnaer or tOto: Tolilel about III 
o"·r. un. Inl! II appropriate to ill IhtrJhlni 0: \epJ!l IIn~ lemor. 
,dimension L. Fl~ ~ l: :'PTtUel! In ml1hmetea, 

\ 
, 
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~ .. ,.~ 51n$')' o. m~ll1pl. ,,'hnoer, 0: 'olon m.~ ~ dllJ'C'~t~ 

Iflt'klh IFI~ .'1 f'T l(lnJ:"udlnllh IFlf : , ~'II~l1n lhr rtlmbint If 
r.I:.:ll1.,i~ "hndt" e' TOIO~' tr. U'tC lhl num'O!I sOIl.11 bt l""C~ 
ln~ Iht c!.mcnsicnl ~IHn .\ IT. Flr~ . J .nd ( 

" 1 ::;::CTtO~ O~ 

COI,\;It~:: 1M':' \': l 

FIG. :'- LA IE;"A!..!.. Y·D!S?OSED C':1.ISDEP.~ OR ROTOP.5 

FIG ~- LOI"C: ! Tl'D I ~ ... :':' ~· ·DISPOS::D CnISDER~ OR 
ROTORS. \·IE ..... ED FROl-~ REA;; 

~." Conc- •• : A t('II:,,·\·\iu,,:c '\' \ IClfja~. r;tmc~' k~afT~ i Ii' I 
!httlh!fl~ r:- h~Ot l "I 1010:. f,l:t" P~ I r.l1c: lI: a. ,l/om,,,! :hrcll"lln~ 

l.tI. J CIlIl~." .. ·tdu. /If l.n.,r. . ;M tlUlSlOI C:mt/lllC'r, O~ t h ~ Ton. 
CI'"t . mtU:Ht! pl :allt l ," :!'Ir UI' (\! 11\ U'I':lll t C thruhlhr 
C .. " IlOt: 0: n ltl: (e l:-lltnI10: \~ Fir : :. H?~Cnt; II IT.i lhmt\rn 

: .l..: C gnu .. > .. !·t It n. ,h· T!":! n: I"r.p.;, ':: : :::~:11 11"~ ::.. tI :.u: ::I; :N 
fl~s : In~ I.,· tan c' :!">~ ~lJn:"\ T:> :\ Inail :,: mcu:.lt t~ II. l ? !a nt 
y:r"~:1: I ::.:l t : If· , ill Il l! 0' 1:1 io ' \(>:' ''t: :~I::"> :r' o' ,c,o: In~ 

lI'O~1lC : h ~ CCr.I :'::: fNI""It: ~ , ,t,! ::m:: ~1.!"'i~ 1 0' : .'1: N) 1l~~'1 hn 
{CIr"ltI1Slo: L. FI~ ~ I. CO :. C ~H ~n It:.;:-: :- sh at" Ot :r,ltud :r. 
mil !lr.l~ I I :I . 

FIG. !--CO~CA\'E ARC 

2.L.3 Con:--" U T I I., ~tlm:1lC1n (,hl:-:1II1,·t ) ml~nl o! dtrlll lnl 'It 
itnfl'" 1Tl eStratl II Iha ll l-t mlUllrrc frolTo 1111 (lUli iol O' lh! r,m 
b.: I" ,nt oUlmh ~! :hl lu: hI! . I: • ';)1':"11 ;-~'PI:"lc! l cu I J' II 11"11 
1111 o~ Ih. UIO~: lI t ': r.l li ,,::: 0: to!" ic:mrn"o'l , . Fir ~ 

:-0.:' ..... "t: ~·I 'I·l lhi I'IUI I c' IIcflr l'l lh. u; It ~ r:r. c'1'" ren:,,, "u 
OI"rlll '''I· . I~ .~~"'III : ~ ' I .~ I .... ", ... ! r!,, ~er: '" ''':(1 ' bl ~~III': . h~ .!o., ~ 'Ii'r:'P· . • : .• 

2.0.4 C(I"c.>. uu : Tht pr(l:!IIC"t ofthr 1"0nCI", " 'Icln Ie: Icnf1h) 
I nc IH l,n~lh : up.nu~ ,r. Iljlll: : mt'tn Ie· Iht nCllnt hun. 
drlcth 

1 . t..~ If mOlt than mit ronUH 11 UI : ~ thn shil ll bt IC IU ltC . IIlC 
liu OlmCMIOl1l i nc I IIU Ih.1I tot chIn IIp'''' r l~ , 
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2.i ~p .... On5: mit: A permul>lt clemr": .. .. ,~!. It t"'l'~n;-"" r 
" i:~. i rtJI"'·cl~.mo\·'"r dr'1fT Id.br-en· ,. I: I. (I1Ir: " :Ot" ~ I'l l 
Icp.r.,io: .. 

2.7.1 CDnea .. ",,..It: nUl pon,on ~ Ihl ccone.'·' 1110 "'h,en I) 

pem"luble fo: ltplI.tllion. 

:.i.: Conl'll'. f"I" u lt nolon, A po:,mcabJI eicmer.: I?~IOI 
Im"rI~ rtlncrntric " 'lIh tht I"~ 'hnor: .. nc rrn~a l1;- io: mlnr II II 
Ittll.or. o! ,hi conC.I·r «,nIOIlI. II ,nc"'·r. t~. Flr~ ~ .n~ • 

: .;.~ T"",I,lon p-.It , A permn:-lt dcme:;: 1/, ,,~Cl\ 'JO! ::~I"'\ ' 
lion fro~, tnt concl.·t . C': rtlnn .. , r:II, UlrnsltIT;. III tnl nl>' 
IIJ"larllln~ dt "I:", 

: .;.~ MpLntln= j:nu-ltnrtJ> 0: " 'lrith: Tnt O~lllOt Ctmrn\lC:> fI' 

In! pr.T::-1ell>i, un m:Jllclnr famr m~::lor:1 mn~.Hr= ~~:.; lIu 11 
,h • .1.111 (1' II! IIU'CI"te ~'! :nor' o· ro,,,' r~~rrl~t': Ir milllmrlr:: 

~ .,.~ S-tpltatln, fra" a.n Ifn",ln: T." IlUlllOt clmrnSICt, o· In, 
pe~:ntl:'t. I:U •• ,c'1l0I:"lr frlm: mtmocrl menu"" In I ;:ol 'n, 
ptcpt"tldl:ull: 10 ,i!! lm oi III UII'(lilr~ l";-lInOIl N rOIO: . t l;:"I>; 

cc 110 mf!hr:l l ll~: h :::ar bl up~elltC I: deptll if tht Ollfllll .. , ," 
lnt nloellltC I".ht.or: co , ro,o; I~ ,iI, C!IlCOltC IStt pltarraph. ~ c.: 
'n~ ?t- . 3~ 

~. ~ . f 1 rall$IIIon r"'~ Itnrl:-. : Tnt ~(I :;IO\l' Itnp.h c! In! Ilt'pr: 
S\l:-;~C": (I! thr lun,IIIN, rrllt Inducll"I; famt mrmr-rn tClmrns,nr 
S. Fir :1: n p.euec In milhmrlfa. 

~.' . i Cl\nc. " mu an.: Tnr pIOGt.I:: {II conn\"( rUII III 
Itn ~: h . lcim: nSI::l" A. FI~ b) Inc Tenn" lttlp.: 0: , ... dl~. lc : mrr, . 
Ilcr. "'. F,. :1 U:i-l'UICC Ir. Iqua:t melcr ~ 1(1 ,ht neares: nlln 
Crt~:t; 

, 

; .~.f (onea-'t r: I " crun. l"n Aru: Ttl! po:!u:: 0: :r :; :~ , . rill( 
I>lel"ll:" ~. lenpr. 1Il:1IlCIn; trlmr m:m:otTi tC r:ntn ' lo: G F.: 
11le :n: CIl1lU .. "'Iea 0: ICtlP. ~. : It;::tu:: 1:"1 I~UIt: milt· ,: :r'1 
ntlles: h;.,n:!:tC:I. 

'"-. ~ 
""'=-~ . '-/ '. ( 

"""""~ A~/ ""'1 7'-...... 
{ :~ . 1 .. . , (. 0;. 1! • 

, • ! \, . l I:" . 
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2.7. 9 Tnruhloll Rn.~ _A.a l The product of IflMlllon ,rate 
rtn~ lfl Idfmrmlo r. 9 . Fif. i) HI~ Ihe Irn~lh or .. idlh of the 
1S\!>!lal!C ronra>c . u prtue: in Hill ~re mel~r) 1('Ilne nure'll nlln· 
t!reo;l lt: . 

~ .'. IO S " p.tlllIlI~ ~tIIlt • ."a: The "roQu::: of ~eplrilin, ~nlt 
I fn~lh UH .. Idln) i ne lrc len,ll:. expreute in Sl!ualf melers 10 Ine 
ne)I~'1 hundred th. 

~.S t llnhu W'p.,.",I"n d • • ltT' : 

, 

: .!..I 51,.,," "M t~ .r Or lin" I'1Id, .ru: T he "roolltl of l:1e 
!::.'t·r>· lcnp;, I c:me:,:~w~, P. " i! . . ~ n ~ ~l lll'3 t~e I:uide ", ,:1:' 
' C' - ' f m,o ', i':. ::' I ~ 0, 0' lh~ ~e?~:!IN IIC< \ 1~\lCllllt Imm<CI~le l~ 

JC r~.r:l : 1(1 :h. s:: ~ .... ~ I .: e:) (II ra=i. , npu't ~ In ~"U~ tc meier. 10 
~~. '~;; rn l nuncrc:: ::, v;'lI el~ ... ~ l l:el Cl:en ll" ~1 3ft usec I~ Ihe 
lur.::r : I Feuflcla~nl~: lilt m~cnint . Clmc:Ulllf. ? ,nkll tt. t~l.en 
~'1I ~ In: :c,\YI :~t>l t ?t'mC'I'!! ftm~ ultncltc :nt .!il, concluof. Ih311 
o. \ Ial! d . 

I 
!""-

·c. 
,. ":" I ' • • fll· "' ,: 

•. I"'~ .· , · .. " ... 11,( 

I I 

:\ l DUO 
¥I 1 ( I = , ',. '" • I' 

, :~.!. .. , ... : . 

: .II.~ Sl~" raJIIdl. IU'U ' Ti'lt ?rodut! 0: Ihe ncdlt It ni'1h 
• Cl-.r nIlNl C. FI' ., al:C: Iht ~ X tlt:' \ ~ C " ' ~I r. fit' :ht :~c:dle (d lmri'l' 
\lO~ R f'F 0 1 n;;,: I!<t III 1~:,JIf~ r:lt l~:\ Ie I.,e rtt a rtS: n~n' 
IlI:Gln 

2,~.j 5,p~""I . nJ: rirvm: .:., ro:am'i i!: rm tlC';t CN/:' .. ... ·l1h HI UI) 
,??"Hlmal cl) nN, l onla l In .. :om!: ' e?lrlllor. II promOle!! tI~' Ih~ 

:::m:;,l::1~ Je:1! ~ .~f I~t ~:'n malt rt l l WMalnt~ 1i 11 i'l !i'l 

: .II. ~ 5op.r tfnr d ru m Itl'. ' T:I. ;>rocue: I.f lh. Jt tl~ !', :ne :roml! 
D.:-.meler Il( I'l l o~:mfib ,~ lit: t\ .. r ~"~ ~ In IO Ul:! ronten l(t !, ' 
' H'n! :'ailCI :o :r, O"ur- IIIS IO. ,; ,ar"1eltl C ~;' :t ~l t' Ir 
:!\ ;""I~l t: 1 Itll'uTo ~ hl' be IUltO 

; . ~ .. ! A u ..r!a~ ... panllnt Ot,'n:" '. ·Ir ~:I \ III .Ct. :: ~ lln ~ It.:A 
Ih.r:,- 10 In, main ~t ? r21U!r. mHni:':llml. anC: olh. 1 l ~.' n Ihol r of 
paa~'l' a ?r. :' • Jn t :1\ lut:paU~ :J;:>b :,t l. : !) , ~ . int : !I.'; 

:.Y Shu" T M o~t'lllal::l R Itr \lClt.: n Iho .. ·r. In Flel . • an: 1I "·hl'i'lI ~ r· 

DO l":~ li'l. d c...n:nl' li t '. or' lle'B .. nc liincn mal ~1s [l I::P?Ol: t.1 , c:tai· 
It: \I t, : nc c'r.~:(t: lie': t Ut lmor .. 

! . 111 CIUT.lllt • ." ... 
: .10.1 51". d.o..nln ~ ,,,. .. of Ihr . hl>!' : The (:t lf!e~ lil.'·C. ,I')' 
~CtrnCQI.l e 11!' t , d ea nlnf Ilf' C. i nc Ulr nllonf :o Inrm. Tilt Ire~ 
.;t c ~a Ina ll be caicu lale';: USlnf Il')e OUIlia r dlmenllOn! of lhe 
j!<' rmc l.Dle SUrllet lnfluQlnF f, lmt mcmhtll ~n cl II-.aU be elprCI" 
~ c; In 'j UIIC melerl 1[1 Ine nearell nunC:I~dth 

2, 10,' Pncllmllk d unlnt • ."u: Whtre chal! is ,em'l"cd tI, 
i.r{>Qyn~mic mt~n' . Io ne , Tnn~ ~ ltH If lll be f~lcu !it rd J) 11'11 
ploeun t'ff1'l t "'IOln ~n';: cI~':Jt!'! III the ak ':rnlT', lilh. PUII')I nl eun· 
laCI of Int 311 " itr. In t ClOp malt~I ~1. T~e dcplh dul l br mu,uI.d 
perpentSicutll ttl ,lIr dm'wlm o· Iht lit n[l~ Th. no Iha ll h~ II 
?rnled In 'qu~n m. lcn 10 Ih. nra rt l i hune'.': lh. 
:.10.:; Olhtr dr.o!nt ~n: ... ' DIM 'Cl c.nl. r.cl c ~n en. ane ",her 
3'11;1I"r:- : rfa ntr.~ d. ''''n The'. irta . 'ha ll ne Ip.dflt1' 
?l"f~hl f w:-p t r< an,. ;" nt:.: ~.~ t . ! ~ l t3nlnp 3.n , If.:. 11 :!~ 

u k U!tlet anc \.\~ .~ .. ,., .. c:!ri r.,·: In P~I:.~·tJ;: h ' : HI 1 ~fl; 
:! ,J O. ~ . 

: .11 ComY,!!!' f": "'1M' · ::" , "" . :-_hl ."=~ ":': 1 ,_ "~" h .. :7:~·lh, 

~ :Cl) cdh,r ::; 'r i!ifJ~ :~rnl ~ ~ ~ : .• :.~ . : . "., : • ro ~ . ' :. 
?e.:. 2 . ~ ~ . ~ . 10 I. : H .: . H,C : ,1(1.;; 5tl. 1! he hll ec In c l,'c::: h) Jne 
1 :, tI~l c nOI bt USeC: \ lr. ~ I! UI In tllt:'. ~,n~ lI~ r . .. , a l':aa\ua' ," ::1 .. cnln: 
?:i[lrmaM·< or ca p . w~ 

~ .n En~ln* p"-rr: T h ~ ,'Orl~,'ltO ~r\',' :alt~ . br~~ ! pll .. e: In a.· 
corCln: ! "li t. 50~'~1) n: ;'~! 0~J(1I \\( EllpMe~' S:~r:~)I= S" E !:'Ill. 
Er.f ln t ;e51 CIII:l( - S?",;" l;:nl1 l(' I' ~n-= DIt\t! . ~ ! In: ~'l'rlMn (n\'ln: 
1\['\1 ~·l:1 rr. lila!: he ): alfC , Whrlt ;:~rl '::I\ ~ : m~r~"I) rr'lu::t In. ~,, 

0: J cuft,.n: I f I : ~(lOt II'! O('f~:nln l tl~ e~~In. i'lIlit: :nr ~n ,' lnr IU: 

r{,d ~ Ir,l l1 t-f ': J I~C 

2.13 Ent in t dhplll'1:ment: =n~'lnt ull;,l~ .. mtn: ,t;l lI ;'e e\Nr"t~ 
In IlI r f' 10 Ih. nrJrr,: hUnCrtC1 ~ ... 

~ . J~ Tumln~ r.dlu \ : Tht cl~:ance f lNr, tnt :urnln~ ern 'el 1('1 Ihe 
cenlC: 01 :Ir t conur~ cllh ~ ~'h ~ tI c! n nib, ni :!'Ie 11 rcel l ;:"efe • nil! th t 
"chlde II ntru\ln~ 11' Inonel: \Urn ... ·':llIlYI t ~~lllnr Ol~ ~t l In 0 l'(l~ ' 
lI(1r, Th: " 'het ' bHe In~ : UIO:" ntr l lltac ... ·j :: I)-, 1~;ll bt 11.lrC Tllr~ · 
mE" tuhUI Iht ll he t~pre;,td In :ntttn 10 th: nrJfe!! r.undr t Otn .. 

: . I~ Clunlnt>t r.o iu,: T he dl)I~ :'Itt fro t:' . • r.t :lIrnl~. ~ ernIe: :[1 In: 
out ermost pO,nt 01 11'1. rom::nn; In,'Un:,:!, III , hOrl t,: le:r· "'t !lOU: 
~\ll ;:tl :n o?~I~lion . If r llU:pmrnl 'li'IIC1M 0' ; tI ~ ~hmtnll " le!1 :1'1,1 
CI::1 tMIO!'l . Wt~ ecul;>mcnl I!', ~ r ';)e \;l::: ft : r, TM" h .. . hal. ~:l e 

~ Ul ttt .. ht:! aud ",o lh 'h31: :' r \Ill 1~'fI ~ n trI p3nr:~;lh ~ l ~ 

Clt::ancr I~O I \l ! ,h~n Dr C\" ltl~~::: It me!r" 1(1 1/1: :'I<unl r.UI'I ~ICd l :. 

: ,Ir. Comblnr ... ithl: Tbt " t ll' - : (I' In, ,CI:':-' :II : l r :r.urn lnt H . • ' ?;~ C 

leol ~'!rl ~ CI ~rr allor. T~t _r l ~ hl .~.~ 11 tl< Jt. ~ :mlnt' u!'Icr' Int ;;" r.d ,· 
:WIII l i't :1\itC .n ;:ll a F~?1\\ 2 ~ . : : ~ ~ : ~~ . J n~ ~ ~ ~ In: :~ . 

l;Je! Ian;;! .h~ !1 tt . r m?l\' I : OI nt! 'I:; I.:!?mrnl Opll tllU ,'( a:l~,'!'Imfnll 
~lh;: 1 (hc .. rll' ht !v t .~ rqulpmtn: t!l.1! he 'pe:u'!f C Comhl:!' "' rI~n! 

Ih~H pr npl:uec Ir, ;''!(IF,:ml 101 M ' IJrrl l lfl 

: .1 " Combln. l.n~ lh, T nt (\\ e: ~ .l <: .n,·nlll1r, I wm ::,( iNe mC' l: D "\ ~: 

1(1 :M .urmo\: " Ill r.: (!. :~!t ~ U ::1:!ln l r~u ';,;,:.:l "'0' :if r~ oJ;" IJ'IIIr. 
m, HUltC ;:Jra!lt l : (1 1/1: 1":':F I1U C::1I1 "r-.lt r hn, nl : ~f : (!m ~ 1l'I' T!i r 
nnotr 1O~:a l,tc I~ .• il ~: I:~I:::. Jroc. I' Oln(' 1~ ~I;m~ n: e;'lIoll ' or 11' 
ud::n,n:l a:len to! It nr: ,"" ", ;:1 < C 1. I i'~t:,; 'Ill i! :!. Sl'r: II'I ~ ~ (r",· 
~ 1:'Ir I ~nrl ., sh • .!: bt (.'illellte m mt l f~~ ' 0 !nt ntJltl: Mun::':tll!~ .. 

: .Jt. Comhln~ hei r hl, Th. 't:-: lc~1 :lI l~lItt l:t'm 1M 1'!ln. rr " 'nl : h 
:h: cr, mbb e II Illntt:nf 10 Inc hi~n~ !I ? (III\: on :nt ~'1)m tlm : . The 
htl~hl shall bt rnenu rtd ~nd'l the t O~u:j l l ioni IpfClr" a In pUi~nph, 

: ~ . : . 1 : .J. : .: ~ . 3:!d : .: .':' Th, helf~l ,, ·It~. i ll rOl":'.? llnCnlllT. """ . 
liOn for 1rar.st'0:; ::': ~ tht ht lrr.: " 1: :'1 ~ 11 '·"r:1 ;' t.n~~\) If. :l1l1l\lnn l~ ! 

,'lei:: " ptr311(':'1 1r.1!i 'to . It'tC lllet. Co::-.:I:n. ht :r;'. t I tl111 M r\"'r ) 'f ~ I: 
m~lra 10 Int i'le~rtl: nunC:o: !ll. 

: . 19 OI\th.rfI" hoitht of IInluldrr: Tht \'eMlca l dliU nte !rttn': tht 
plant on " 'nl ct, tile ,on:lrI~ 1\ 'Iln dl :'l~ It. I ll . IQ"~I : ;:ON tl l M \nf 
': I ' ,r.~rr~ Oj1!1'I 1:': f ",:r, ::I t U IlIOld ~: I:. orc lI:t:l ~' F"""I\I'I H I ~{' ~ :: in 
~ I; lO. Tht l'I t lP I In~ 1I he mr. ' ~lt': un~ e : conCt! IOnl H1< ~lt\d It. 

:;1:ijrJpl'll: ~: .: : } : .;: inc : ~ : D !I :h~q' : n' .i::: 1 :l ~ lj ~~~ I' 

~ : tHtC. I:, !:'It tr :, t ~ III! ne3r:.I; nunC!t: ltl 

~.~(I CI,.t1In~ n. lc nl nl IIn lo_o t t: Tr" , .:-: ,,-:;11 ::11131'\r: :rr -" ::!: 
p li nr [If, " 'hten I n ~ CI>T1'\t'lrtt II )l1n~ U'l ~ It' <I po,n. on 1M UnO t l ":: ' II: 
lilt untllilder :('I( at eO Oi' a n('mon' l l ';1) llIn .. III Oi'l ~ r:1 t W t: .. ~ : n :Iom 
th t lo" n l ?olnt 01 :h. C:11:n':~t ('?en m~ 1\ . no .. n In ; 'f HI Th'l 
n ~ l r nl I h~1I oe m UI \I! t1! unclt: :ht : Clnc:\It~ :'I1 l ilr;II'l t C In pll ~I' I.l?h 

: . )0. ane' r l;'l tllr C: ,~. me:t r! In Int nUlUI h~1'Ic:r .c: ::-' 

:,:1 Ruth of un lu •. <itrl Th. ~omon:J I C:!~1Z1'\:"t r:1 t lllllrC: ~':i':r. ' 

d l ~lI r :' ,,· :nr lonrllt.: ~m~ ! a~,lt l Un. C'I Inr COl":'!:'lnt . i:ctt IMt IC'" < ~: 

t',tlr.t (If Inr un J[I ~oe : d ll;:;u f t OOlf nIM, to l'!r t.o~t e: m('l : ;:>(lln: o· :r.e 
hei(ltl on Ihe unlolo(: 110. II 11'10_ r II: FI! 10 Tht leu" Ir.a ll ~f 

mUlcle: ul'ldcr fonC: llIOn\ Ipecl r,rc: !n p.lragr~ ?h i . lt! . )110 tt;llt"CC 
11\ m:le,~ 10 Ih t n. Uf \1 I')~nc lt clh . 
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SECnO)\ ;;- C~ Oi" TE r.~\!" OLOGr 

:'.1 r{'l: :h~ ,.:.~,,~!! tlf tna yq;~t:~rt . Illt Ir~::> " p .. II," ~r.~ 1! 1-( 
a\rn u Ih~ J!~nrr1 lerrr. 0: rde lenr r fo' Iht .. 1'10;. TlnJ!t of p 11'1I . 
~trdl 1eJ!u~e > In ;:i ( l Ull' " hid', li t ~ap~bh 0: btlll~ r~~ol'rm:: !Iom 
r loin r~ ~ comblnt h,:,\·eJlr: . 

3.~ Gnin Q'm' rt , Fo: : h~ pU=7DI:~ of , hl' Suno,,:, . p111. dtmirt 
te l ~: ~ {I n\., 1( :r.l: H~ ' l:"l~I " illt 1~ lhr mHhlne JI ~h .. 1! c.t npltl.-'d ;'1 
H •• T' : lrr~.li~t ('I~ " rl;r.: . 1(l ln~ n~U. JI on:· L~n:r .. o! o~;n"f. C; " r (:lel! 
::, :hr urn)!h 

~. : .1 \ ' ;\101. ~Iai n d.m.~t ; I"'rn t ; ~.m"f ~ .. !"It:c lhr s.r~ tCl~ l 

~Pi""·' !"Ire··.,·r 11' 1111 ". l r t: rIC 

5. ~.: In';llol< f r. ln a.m"~'I · "r' nc o.m. I'~ ~ hlr ' !.OU I I~. If ' 
~IIUmt :l I . I I(':' I" I:"'t(:) i ?"'t r Ccl r . fir' Del l'm:r."lln: 

.).~ lmlnty. h .. C. hud " .... 1: l' tHi p"C. rr.;> n' .,.r. oi . t ml /rm;'1 

... ·I1.f t. " ll 1'1 I'M' 01 In! Itre h:.., nn' I-:rr. OIIHn. C. 

;:. . ~ R~lurnl : T h. rr, .l r: l ~ 1I0 rr In: F~I~ : lnr,!nr metlll nl sm " hlrh 
I' •• nr~ul~lec fo: 'ri'wr~.'S I I1~ 

:. .!O ~hu-r!l, I .olntl . lh . ,, ·:,a !:: II ' plin "'ho: Th. lrol'" .~ I fr. l 0: 
r..a l t .... \· olh~r· : r.H. ·f"'m. j l"~ t C 1-.' 1111 lo:al "'rlfh' 0: (:":"i lr. \II ~ ~"'rh 

:' .1' ~lo;\lu" rOnltl"l1i ',H' lmll t ~MU tr, \ o· 1ft , n Cl , )i ... U t'I tXi', r jj· 
t G n", tnc "(': h.)i ~ 7 r. r ?" :e:larl l:l~ il:UH W:'lt:1 \ CI' r: ,,::, an:; : ht 
"'nl ~l\I't ~ " l1ln, : ,,' m" l r: I~ ,.o:hn· : r. ' n· rr. l r . . Ir;i l) rt O ~I~ : :: 'l l1e: 

::(1:-:: umplt·! I. ,:en irnrr H" d l~ :nl:r' CI' II,. fO::,,';-,m. dt.:rm; In! le l1 
prnNl . 

3.7 PiM I111cnfrh, Trlt Irnph 0: In, "llnl fwm Tn h~'t I I rrocnd lncl 
11' 1:' Ilr' ":1er '\'1' ?lf n: 1\ s\f~I~hl.nt.:" ' ~fl r.n r~ If! rr nll r:l~lea 

:' ./0- S luhh~, If:1 J: lh Tnt lel1 p r o~ :nl p l .. r.1 11il ' 't:~ :hd It' llII' 
rwu n~ 1I:1:-,~GI.l' 1 1 l fl. · m.n '~W"I~ e.?: , .. r ~ Ir. rr.i1 li m' lrfl Ie !jolt 
nti!~ ~1 1ft 

SEn:o' ~ - rO'·\Sl""E. r::RFO R~:":''''C!: 

': .1 Tnruhillr. Tilt MI~:hn~' (>' Inc ITCH:- Ih: nN~ ' 0:' 1', r l': 

~ . ~ ~fpH. ' i nr l Tr,! 1 "'I~: l nf Ilf d.i H n.:l Hr( 11:"11 1; ~r l-:a . inG u,,· 
ltllt,'M' m:lIfll~ 1 110:: :h, h t.: l ~ 

~ .;:. Citlon!n • . r "l 11f ... HIli" ,,' CI:lllr{ >~I' ~ iror: , dllf:'. Jm~ !l or~m 

~I"Ic. I.I l\ lhTrlh~G mll . :lil 

~ . ~ Slt '!nf: ,ht aOllil i l\~ of ti el lIed see~ to! i metn;in.ul Of l"l rt 
" htr e ; h! D~l lr e~ lett, re:1r l r~Lellhl Qfl'let and ln t und:w.d IT'olltrl31 

II CHtlee O" f' 1M d. l"irt 

~ .~ Sr",""n;nt: Thl 1,,,1,11:1).'" dt"!cc: >~f~ h~ . r."'I.~r;I:l, : :\ •• ,:,. 
";,el~ Ihl ar,urd Itt t. I' e~Hl.d (I' f ' Itt l arl'Irl ~ 11 t. Ih. U"dl"I "' ~ 

m' lerl~ 1 p:nel r~l c l Ihe drl"in 
4. .t. Cht.Uln~ : Pneum,m elullillj: . 
":.? Feed "t.. 

' .~ .l Gn ln tH O " t. : The "'! lf il1 01 piir. i nr lud l:"l~ I"l':tum, 
Ion . ?nll:"1~ lil'ouj:h Iht marhl:11 !"Ir, urll: Q: l,rm e' j1 l r " r/' 11 
m.::I: ICli1 l per haul . 

~ .i.2 "hltr1 . \ .aln tHh~n. p . l n fu; tal. : Til! ~ r l i r 

mlltm l-:)l he:' ln" n' r! ~H"I nU~l1) r Ihrour i lh' I"I, H'un, ;,~: ~ r.!' ~, 

il!n ~ n,,:rl'ec I" m. lfI: 1<1", r~ r "ou, 
~ . I .. ' TtJu.1 (H i! t~ u-: Tilr 11,11': 0' p. I:l ltd 1 ~1. tne rr.il,·:I. 
n\nr/ ' lh' ''' r :ll: le~~ 1" lt ~~ f'! t . .. c II, I:"It::11 In:1! r~ r hou: ,'', 
mile,·a l.nlhc·r·na n· r:i IT, la raJ:. a1« ' \h i H hI Ir~:l rl. t: 

~.~ GrI m it'lIt: 'i1.n 01 ~iHSii,.C: ;;,:rO:Glnr l O IfI~1 1 HlUle, .. nc , ;-•• ! 
",ducI il l! fl.l e I~Ht") l l l1 ihul l hl: I" Illi m .. :hl~l . 

~.~.l P!1 .!,, ~~ i n~ II/II rur , Tilr "'~\rh : rw unit ("I! IImr I'f af: ~U. · 

t~, FZ I ~ an ~ fti m irorr, 1Jn lil! t~:1 ~~ h:"ol t~mli :."n~ IT. In ! :'1.11; 
~ n:: r~ .• t Ila- t ll::-. ;, 1~1I0 ~ r/ :f!! : ~!l elr.mr .'~03r~an~~:lt drum., 
p t!.rr"~: P,I'tt'I1n: lI '.'~, \r.~ 1 ' to, U' jll t H" U ~ I'rlan:"p n' 
Iht· p ~lr. I. ,,: 'ill 

~ .~ .. ~ G.ln, r]nt 1"11 r.k, Tilt ,,·tl.r hl oi F " r. pr' un" ("I; 11m) 
" hl t h nt' r.1·rt. ml!':e· CI: cro?r: t: hI I'" nelOt: o· PI,i.UP GUnr' · 
m~ 1I'~'e> sr.tll"ro t n"'ri~:~ ., :; p.'rrmlfl I'~ Ih! wr.. I"~ 1M Fo lT 
lett tal t 3n~ Inl rune~lI"1f IllS! ~"I\ . 

~ .I..~ \..r; . I.: ' fl luu: .... :1! In'·Cllur, II:-;. 1011 C1: p ~lr lrum lnl eor:, 
llln, o:h., Ihal, Ih o~. o:)rrihfC a r. nl· ~·. l; ~hi<l1 hI e J· r'."~~ u • 
relr.:1I"rl o! Irlt fa!;, feel 1 .. lt 

~ .~ C. p lo dl .>: Tor meu:m C1! lnt ~'='iin:. (,I' ~ r ll ::t~1I"1! u- r.:'I nm II' 
fUMI l(I; c-' r, .l"\rllmr n llr . 

~ S. l C.amblnl e.pHh." "lt mHII:"lt.:I1 , )~SI" l nf~ I na l Ir a 'ill 
;l' "hilt I t II i'",r.lIl;"!1 i,, ~, f.'I· ~ · :It. l Ilt :T.~~hlOf 1 ~ Iitlo Iljln .. 
""t or br p,, ;: r,c I' ~, ~alt~ II 'ibl t ) hdo" JI ~tu !l 1'1 t· 

?r:"I': ,t 1:1t1'U ,tin) r~: hllt.:l lIS: ' In l orlc::nmml nll.rll ' 
~"a 1t 1'1 f" nO;lrlt(; I: ~r"m;:inn ''''I~. J"S ... !: ~:I nd 'ilfc. S ;~I (U:"I 
nm~ ("~;;H I\. ';e\1 1''''~rC lll t 

~ .Ij.: Gn ln IIU tPUI C. p. ril .... Tn. mUlmllm IUSlilner, Plf 1\' 

rU lr t!i!:nu;r':- 11I'1"l", : "1 rOI:"lr.m r" ) C1U:lInj: apr.:aw, lit 

rl~ ~ :n~ 11 Lnr ' ur illlet .. ~~ i ll~f') cku.mr or' l ~n II orflntG n 
pol_p_r;, : .1£1 .'; .: "·"Itr. Ih. ;twe~UJ:"lr 1(>\1 It'rl. " llr. Ill! 
r:: ,, : h lll t :r il~1c C?". IIn:" ~\, It"r' p ClU\'1 : . " II SU le ~ In 1 ;,~ " ) 
1-. \(1;' II ~ n. )\ tit t ~ jlln·t~ If. mflTl: lonl p~: hr,ur . 

.. ,,,.,,,,f. h •• , . ~ i 

... . , . ~.l.("., ,. TM~.(." '" c,., ,. c, ,,,,, "" ... 

"" ", " , . - , , 
\Y " " , • - : .: 
i' •• ' , , , . , . 
!oo " ' ''~ " 

, .. -" "'0.:,. " - , ,. 
, •• ' '''ml 
Il.,.., .. f , ,.-" .'" • , • • n· " - , 

1<,.,. 0 , ",,011 ' "'' 
""M • • , " 1 .. ,.. ~ , 

)oI"'n.' ''I'''' 
G ..... 1".,. c".,. 
" .. ,( t.' : ~ 
1(. :1 ~ .~! 

: ~" 7 . : (·f. 
1(, ) ~ : ~ ... , 

-It.·I) 11 .. 11' 

1·:1· II' ,) " 
II' ll " ~, 

,., ..... . 
.... L, .. . 
~.,, ' 

, .... to, 

~"" Il " ••• n< •• , .. " " ,. r~·j .'~",c~ ""'·'''.l ' · ' · .,1.,. , .... "'," , ' . 
" .. '."., ",' , I""." ~ . b' : ,'. "" ~"", •• ,,, ,.,"' , "" ",.A' ,.' . ' 0< '" 
, n.,.) Hr" '" , .. nlc,: 

CII~d ~I. nd • • d" 

A~"'[ S.'I : "T.a:". [''''f'-l '''''1 ' n° (,."'~'n, Gfl i~. l . n\ ~ "'t"" 

~ "L ) ' 11 F. rr>~' JUI (/\/1, - S ~If' IrM 'N . • ~, [u"f l 
~ SJ,,~ !\ ~. (r. ~l~ , n, C' r.r,· ' '. t) I I\!N ' ~U '1 
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ASAE Standard: ASAE S396 

OOMBINE CAPACITY TEST PROCEIH.JRE 

D,.,,<>;o': h~ 111, "'$;';: Gr .. ·, ~:n'nllr.r Cnmmill" 'i'."~ .• e:,. Ii'" Pr>." u.e '1 ': ~I""", D I' \"~ .' 
S,; n;:.r: \ ( "" "'''11« I~O;>I '~~' ,,~ ... ;:. .'h:cr ! ~' . 1t<('>r.rll'1'T'" fel ~nt ' .0: rr.;-:'l;:-,: I~" 
,..d" I""'H_:' • l~ lJ S\~IICH~ F,c'"a", I\-~l 

SECTJQI'-' I - PLIR?QSE .; .... 0 SCOPE 

1.1 Thl! Silnear': IS ir.l t:ldcC 10 "rO"ldc Ih~ blll~ nquircmenlS for, 
\.I:11fo:1:', ~r()(:tO\ln for mtUllrin, i:1( rc?onlnl[ cDmbin ~ C1pl dl)'. II 
3dince Ir AS.;!; S:tnc:'r~ S:;~J. TrrmLn(>jo~· 10: Ccmbinci anc Gr.it, 
!il-f"\n l::1~ etnu~c c:~p conc!IIIIJ:11 are "irliilbl. ,n: uncC'lIllrolli:tle. 
tn • .,:G,;.our. p'O'"IDCI onl: iOl the eOmplr~ll"C Itll1n~ o! on. 
r:-,~a:m • . Ut on. m"e'llnr cc:::i~ua:!or. rd~II~. 1(\ ~nDlhc, Ir. ~ pi" 
:1~:.: l io: trot' conc:! ior, 

SECTIO/\ l - TERJo.:lSOLOCY 

:.1 T~ I I m..::hln~: The !ub.l~ct comt>inr or comblnt :on(lrur .. mm. 
~.: Comp .. ,hoo lII .. cbln~: Th~ olhe, :O:n~IM 0: conflj;u::.:tor .. 

~.3 Tu t rwlt Tne C"C!1U neecn;o~' 10 reeore ;0 sln~lc se: 0: 
moasutcmenu. 

: . ~ Tut:;.. l1 thc e'· er.l~ Ul~ ::t :t n;!;:'lp:nin~ Jcverllln: :1.Ins. 
1.~ Caleh: ;"Il~' l:"l:rll. l co!i:clec! du:'ir.£ .. les: tun . 

SECT10;, :'-ELECTI01'>' Of CROP 

j.! (1 ?1:I::O' lell! Int>~ I : ?rde;.i;~ jy ~~ ronOUCI :C: i:. Ctot's ~:.c: con::I' 
110M hu~c: Ir:> ':"S":"E S:HIGtrO S:'~~. 'jt~r:'!ln ol r;tp' for C:;.m~mlel an': 
Glatt. SI!"'cmni ..... nuc lest :: .. a l:'ldlCa l' t:-:~I we!'; ItCl~lrrr:'l e!1t! 
h ~ "e no: :l.er. ~G~'er.e 10. :he rn~onl {o : ce;lI....:urcl sn .. lj tH I:ald in 
tM lell re;:m:-: . 

).~ C:opt u~e~ 10: lUl l s~a.1I 'toe rtl'~.II~h ~r.liotr. .. tr~t 01 ca:Ut, 
"'.el!l .. n~ other ere;:, •. Ii.,::' . ~ ,,~jc I~. renH~! ~~ san:inS ... d l ):' 10:11 
: Ima tt : :'(Incirionl Cl 10:a1 ?rit:lte l l.~:! :0 ~ :f':·.:!n: r~nO:: IO ::1 :"Pl:~ ! 

0: the It .... ~ ! :~ (fOl Inl::11Ct ,,·illtSine;.c 1,'of ll1 , 0: :ht ""n::~- I 11J: I): 
'''' PI ). ::'l. mC~:::I:":'l-:-n I :' OU ;~ b! s;.:cc In Inc les: le" II :-. 

~. l Tn~ In~ r.': .. :1'l!~ •• ~:'l~ .: !:.. :t: 1l~ loe:'ltiiltc a\ Ie. r::.;'~ . ::1C1Ge ~ .. "~ 'H 

I.nl! o:hu pe~:n~n: l:1io::::;r.!1on. T!l: :~::;n::"iOfY inc ::1~:!,:{ldl 0:' 

::'I.H:lremt~: edl::~: b~ ':"!.A! !.:~"e~r ~ s::~;. Tnminclo~' Ie: C"m, 
hin t ! anc GIll:. Ha1"· ~:: :II~ . sh.!! b. C~.~ "'her. relt\·ant . 
~.~ Th. rolt.p.tison michlne shall b ... milady Identified, func!1OIl. I. 
l~ 1 0~;jd 'n~ O:'lt " 'IIICr. t.t! t· •• r. nulahle on tne op~n r.la:\;~t for Ii 

~o~nm,l('II S pc~oc 0;' a: Itall CI.'. "tar ,n"r Ie Ih: oat< 0' :he l~ S: . 

~.3 , .. lin: :1111t of ltl: , : 0:.". In: 1:'lC; . ompJl"lI!!r. ma:hlnr: Ihi i: '0: H: 
~ooc o:de:. Inc :he " ou :n~ .u:·i~Ctl \r. I U t'lHe O~C:: ~dcllulle lJ lun. 
In . 
J . J lm:r..:: l lld~' ;:"01 10 t es: i n~ . :'Ot:: I:S: a::c eompl:iso:: mi,:\ln.1 
IhllUI~ be ;"Ojllilce iOI a. a mum ".:-:or:7.!r.,'! I:: tht 11m. ;lI e~. Ot :;0' 
::.It '~I n be Ule' for :h. lC\a . P:rt~l: aC;jllllmena l !'! o~ l c 11:7. fer op' 
:::':'.U:7. ptn·o:::'Ii;.n "'Il~. !'!l:'Hllmr ecne!:!!!nl li?I: .. 1 oi "or:7.a! ;:a,· 
ne: Jr, 1M r~ l e 'J:'l ; tOCI I: 7\ C:ll l u .oul' CIl :~h~. 10 f::~~a i'!-.I I lfI: 
; (Id.~~t I.ve l l:'l ::'It :'.:' :'l !·:. I:. I.molt .... l l:'l t IBl r..~~:'lHH 11 I lmlhr:o 
:r. .. t ot' l:'l t ~';lmpH1i<!n :7 .• ':.".In. r~~Sllnl r .. ptlr.~bk 10~ 1C;)UII:tlI: Inr 
ml':'lll'lCl snl ll t.r tl"~n iGtCluite lime .nc oppor.Unlty to dt' \ (1 . "Il., 
~t!uc \0 : h ~ rime 'egU t:cme:'l1S at' 5':1;0 •• 0 (0: ~OIlCluct 0:' ttl! Itll 
~: oper The~ lho il ilio Or retponilbie fur ~ :: Id,"~ ... · ne~ tht Clp::mum 
aC) ~I :m.nu nal e been It'~:nec. 

~.S :' 0 .. dJullme~1 ot lh. Ih~esr.i \'li. It-=i: ~ll\'l~ . 0: 
m.:r.l:'ltSlTll uuil t>r pe~mm:d dU~ln~ :he les: . 

!.ECTIO,," !o-COLLECT10:-': Of ~AMPLES 

~ . 1 " ppa:arul 10: Ci!Cnln~ n o;> mlten;,.1 dllcnllge~ from In: com. 
'111: \:'li' I! ti c !!UIII inc Uj:'I!TlltC ~n that 

' •. ; . :' ft' 

" 

5.1.] Th. "'h(\k e: the :mue::t from the rna : :lInr is :auF!'!1 ~unn~ 
tn. elIteh ptnoc!. 

S.l.~ Tne rr,m Clfch ml~ bt adlJce aiu: mtuauor. of male:'!l l. 
other'lhin'p:ln \mo~ ) CJt~h tt> ~ompcnn l e for fh. um. tn. ram 
sptnel in Ih: 'on'.YOI . Tntl drc~lTllu:'l:t ::'lUll b. repllrlCO . 
~.I.j C":Cnoll,. II .. ne::; 3:'l~ 1I0p~C "'1::'lOU: Inltr.l:?lmr com· 
b:r •• ::'Ied:an-hml 0: {(\t"'ar:: ::~Yd, 
S.l.~ T:lt JPi .• :a:cl don no: II~r.i:lalll !~ !hl.:HI. "II:. :M-tllr:'.· 
blnt ' s "orrr.al OperlltOn . for :nslinC'l:. "I:r, tnt 110'" of al: frorr. the 
~lnnHl~ m~chanisrr .. 

S. l.S Cllch~1 ife uhn from t"e poinu 0: nOl'f:lll dile!'!~:fe irorr. 
Iht com:llnc 'l \tplt.:m~ an': p~lmar:-:ltln:n~ m<ehlntsIT;I ,: t!lt 
norma ! ral. 01 ~llehl:~C Con'-e~·or.~'p. i pp1 1ilCJ fot ;mpru" lnf 
th t itC~II,bllh~ n: tht nlth ?Olnu 11 p:r::'lI:U': ~Y! mUll Of Iud: 
as 10 eaus. no c!'iinFe !r. I!lf eMClI:lOT. c;i Iht not' milt"l l al 
illleh~l~e' from :ilt :om'o:nt, 

S.I.1i Sampltl of ~:i. in lor l:'lilrlb ;In oe :alen b~' P~Ul:'lE icon· 
aint: Inrouri'. the s::t~::: of ftll.:r. II lh. ~il=hm~ POIT.l du:m~ Of 

Immt:! :a1tl~ lite: :~):Hlr :!'i~ :7.t::. ~ild,. SIOri~t I".~nt:t~er: S~I!l 

'oe ~ompjeld ~ nn.a. a:'lC .. a· urn :. 

SEC"TIOI" tJ - TEST PROCED!.IR! 

0.1 ;>1101 10 tun C~!C~, ;ltr IO~ :n! eOm:'ll1< 1,' ~ 1I ope tilt tor \Y l'h 
CIlI;.nn :::\ lhe tesl Illp.1"·I\O: :r. :~ orer:'! 'leetua:: 10 etllUle ::111 cor.' 
ClIlonl .'",·c betom. S1ablllZee; : hroll ~houl :nt It lt" anl mecnantlmt, 

6.~ DY rin ~ :hi! perioe l:'l: du:mf tnt rltchmf peni:K!l , t:' t full 
!'~: ntrtn~ loU:: !'! 0: :he :'lt~CI:: u;~ l1 ~t u: i!\ ~e,: !! Int no;. II \I !l'Idrf". · 
te; . 1:-',- "' l nC!'"(\\I'l l lh ilul~ ;lltltr~~ l ~ hI Iyt:':mt:n~l l HI' 1,,,", :1 tot pi:.;. 
~~ up .. ' r:01!~ .nc lrr.oel~ l~ I" <faurt :iu .. ~f cr(li a=rClU SUOIIJ:;\1;' ll~ 

:~,t lu ll " 'II!:h t' r thc I~:tlhr: 

(,.~ fltl~ ~j>tr: In~ en:,:, ... enUI~::· n.~dt: iCjlll:lll .::ll 1r:~H tit rr. a c ~ 

O:'l!J' rCflo:.:n ItI: !".lilt. 

(,.J Fldd s?~.dl for test tVi'll Inoll l~ be Itle".' :0 SU,\': htlo~ Iht 
IptCC: U~tC durin~ t!'ie pre·ltl: Id)~I:mtn: peno: l:'le: Ihoul: tot ca:-:'Ied 
hiGh t:'loug~. to perctptibl.,· illdinlt Ihll muimum (tislbl. ited nle 
h'l be~n ruchtd. Tht limitini fiClor on f~d ralc ~u~h 1.1 en~ln. 

ove:)OJ~ . (rcdinr ' ifftc~lrr. etc .. s~,oulC be nOlee i"d :t:ord:d in lhc 
Itst r.,.o:-: . 
Ii.S i)'I~ lirn t oi C.i. .'· \dKt~~ for ::1t :tS: ~inll b. ,,·ht,., crot' c011dmom 
ITt mu~: !:~::.je . ulually thr It.~ rJ r nOUtlane: :'Ioor .. Compl:~lh c l: m 
IhlJi be condueled .1 ~Iolcly 'u p<'uihic 10 Int um: lime ~l1C 1~~lIon 
fr. In. tide. D::Te:i"r clrcumSllnC:1 shoul~ toe re,onec. 
!l.e. Th. nuh P~~\O~ Ihollie t'::fe:ib l~ t:>. al ,nil! leCc.ndl . 
II. ; ;, leSishi ll cO:'lml ... i ~ \ .COII: ~ t:S:"-:':M an: prt!era:' i) ~II: !t\1 

\ r.~n 

(I.E. Tht les: l upe""'I IN :,:,.l~ Oth"UO it:er.. ~:~c :: ~1 ,.~m .: :1'1 , : :~l : 1:' 

ItS! It It. hit I Yc~mer. t Inca 1\ O~YIU~\ Icuon 10 GO I ~ • " , 1IIM:",ni l 
f. lillre. oCII;mc~1I1 10111rr. OO;tCU cnlc:':nr mad'lllit . ~~er:'lhl "j: IIr 
Iplll~rt :ro\'\': .:aIC!'! rrccpl icl t . elc Otne1""llc the ftw lll Cl l UlU: runl 
:':'liCIt snaU bt tnlned on :ht tu: rtpo....:. Inc to::'lmtntll", 11 bt Indud· 
co on ~n~ unll lllli eItCUmlt'r-Ct. 
b.9 Simplel lor F li i:'l an:!ysillh~n ~t i: l eul1lir~ I:: :'lumbe: . :a;,t:'l 
thTou~hout tnt Inl pe:'uxi, a::r. o! not r.u !nar. lto~o() ::rr.' 1M 1:'l .'1 
volur.n . 

(t.IO ~tfi .... ~lrnplel for liIo illUrt tlll1n, Inlll be II Inll Ihl~ Ir. 
numbel and liken Inrouj1houl Ihc Itll ptnoc. The) Ihould be Ilk ~ n 

from Ihe ur~ ... · dllch&rJ1e~ Imm: di.1el)· Ifler Ihe tnO of the ea teh peno!: 
.nlliioled in t OmpICltl)·fille~, .Ir· flgn l eO"tll:'lerlll"lli anoll r ltt: Re, 
.1Ulfemt:'lU H~ ll rodl" "·1I~. r:~atC 10 IITl" mOll1UH mtllUltlTl e~u 

maae b~ purabl. meier • 

1. 26 



!'H1 10" - _P~O(ES:'I~u OF (A TCHE!> 

- .1 !-t:>111\ln~ ::1: c1u:un;- ~hl>Ul'~! u illn~ mtehln1: ~ G •• pac· 
~ lrlo't>l ~ I, cnSlln NHlllllent;- ?t1"om( of CIOr- ~hotJlt:! 101m 101 ~1.u.t1~ 

111 _ f~e r.'c •. 10 Ttl.l:'; . lleu: ~ pe~~nl o! Ih. fr~ fTlin ('Or.ai:'ltG Ir. 
\11. ~jjmj'lln bdon ;m;('l:UlnF Mlnll~ j sonirL~ If. elunctl pam shoulG 
roc mlnLml7eC 
:.~ I:. I:> t f,. :>1 :hu USDA P_o! 1'(> : p~l:> o~ s~c 5:,:>ell:Ol til 
11\'; me: :m ~::l;:-i, shtlJl~, ~ ,!".·iJ~a l t( b~ 1I5D .... S"..::r.t.c~ I":::::::"U:: 

SECTJO" !--TEn REPORTIi'C: 

' .J I f" I~\ : rUl . no ",l ~ :~, : IIl :lt ~ J, O:1;l:>~; eli:. 1.TlC mUl1.::t::l~::lI 

,, :. '.01' {or :l":: ifF In: n '::l?t:"lIor m,~"'"11 "j:>.\~ CIli. Ir.iJ 1: 
: h .h)1 Int fol ",~'r.i 

1 .. 1.1 

h. l.: 

~.I.~ 

L'"III(I: ('I ' IU: ln~ 

Dllt ~nc \;:nl o~ la:",;n, inc MCr,II:'!; IrSll 

(0::1:> \ :10 In~ h:oo:: l:!er.nflejllor.1 

1 .. 1.: (' (I? "ner> e:o: eonom"ll: Ul':, ' :~H:lr,iol e umn,u to: 
.'·rarl "Itk 
1>1.!- ( e::ll':n: lrl::lli' l nt: loe lJllmtrl: i'~:-":IIIi;::h 1).Ill< Hir 
•• .. nI 1(1 Ii'n cro;>. nuldh:'lJ m~rit'nI H:'I1 

b ,1.1' Dtu!u iwT:' tnt ttl l : Lln . r~ecrc . ~· i! \(·l l('l"~ 

b.I.t..J D::r~I,ol ' 1!'l H~(lr.Q . 1/. nnlts: 0.: ~tcon:: 
b,).L.: FltI ~ Ii' t~~ In jjl 0~. rlr:l fo t ' h:n:: IC1 Int fleUC 5I 0.1 
);m l l') ((1 . 1 r:'l t'~'l, 

b.J.(..~ G a' ~. "IC~, It. kil('pal:1) 10 n.a~~l: 0.: ~f 4 0. ~ 10). 

h.I.L. : S,C?llU:>: ::If::.l r,l\l:' ~i:Cr. m 1..1(,r:~m l 1(1 n.uel: 
CI.O! >:r it.1 lh 
~ . I,L.! Cklm~1 mt:~.l:'l ll :: al:: 1~ ' 11(1;::':':11 H nt.:tl' 
('. O~ i.t f!l ) 1~ 
~ .J.6. 1' ?:~t c: .. 1! i:e:: I::>i-:~ ; O' If- 1.!·{lfl6l:"1! II nUl." 
OJ':': ,.t I f CI } J:' ::; I f : I.~ :: : tn C! a na:ts' (I (:~ I.f : (, 11 : 
lh~l.dlt' 

LJ .1,. - i'rr. FOi ·r. '- r:p' ~: o:: r l . ~ r. : r' t r:lrrr.~ :: I S~ I:· 
"i lt,p.m. I{I nu!:~ (J ( .: ;. '.1' 1(I. e!! 1:' l l:r Itl : o.r ( ~II' .:,:: It 
In, Ilt,,:U; Cdl: •. j ((t ,1 It' !tlC:ta:l t: 

1. 2i 

b.J.to.~ Gllm " '( Irn: ItOff, rClhrnhct:! mor rllrnfl 11 
),i1llfflm~ HI ntlml (1 .00:' i:r {O.OJ I:" II? Itl ~ If I!" 1;'1 '": If. 
Iht ncuell (I.O~ ~r (0 J 1t-l lhcTUhc: 

h.l.; MOlllua ('O111(!'l : or ~&m In6 I::'" sLmpk. tI?~I'C~ (tl 
Illc ,,·c: DUll It' \hI IIUI"!:I\ " 'ho;( rc-:~nl.lr!. Inil mnho~ 0: 
mcuu::m:lll . 
1. .1.1 Slmpitl'e:lf"1U\ltllt] I! r .~:: lI::: ~~ pi-:i-;:l~~. ~. : . 

to.: Tht Iti'(I-: l:'li. i: m: li.l(lt J':"1II':a :: ~ :Il:!. lilt IU: 1l!J"r ... ·lw· H;L i 

rc~OlC crulh ~r.::r'rc "{I': IO? ~ :I'~: ,,~: ~ "(\I ~J e ' l!:ll!S:'I ' ~ntnrr l :t 
"u~hrl CI: 0:1'1C: : ;lr. :;:I~ r. 1 :::~:' i :;:: 1. 1:: . • lIe ftrLea : ~.:>:nm:nl ! o· 
In, pt:·;c:1:1Ir.e: 0' Int m~: ::llIt! .. 11:: to,. ror.euc: r.:' Int I~IU 

SEC'rl O ... · '- - (,;:.n·L .. 7!O'~! 

~ .j C.kJ\l;';lfll rt'l U; : Itll 1"'.: ~ O:t c"::, Il", .. : h!:.. ih~r mdl.!o: 111 ... 
I't ::l, . ' IIf imr" I:. ;.5 ... :. ~;H1 C;1 :-:: S ... ~ :· ~f::n:n\>l0i' , jOt Com:>llltl 
anc G:.:: illr-ul1l1r 

9.1.1 TM 1(,:,1 fl.: al: :'l>l.'j f .... ' lilt In C: ... 1:. ft":: nl~ I:> 
m:ll">: Icnl re r ho::' f it' :n:r. 

9.l.~ Th: ?HI(Tll lllJ 11>1 1t1 a:ororc 1(' :ht ntutu 0,; rc-:~:. : 

~ . J.:: TIn m". /r:~lr a:l! i~: :ht e:t~ in~ Ih. mc;:, 'i l ~t fl~:'I 

111 rurn . fOI t.HI :'I'.H~.::'l1 

~.).~ Tnt men r,WI1:I.:tt r<':jlt:::l (I' :ht f"tH n ~nc m~r li.II'."I. , 
~, ", Tnt Itlultmf nkula:ltIlll Jp .. n "rot 11:'Ulllt:: It Iht Itit ttpD:". 

SECTJOI\' J{·- ?R:'S~S"j,:" T10;- 0: RESV:"'T~ 

HI.) Gajllli .. ·itt. l:nu; s:l lt ! ta ,,:tff:'!:: iOI prelrna:,Ot, {I: flr l' 

~Hlnr It'~! :ul!1u . "'lIr. \o:~ l irce :tl: . mo;: fet e. lilf 0: pall, fert Hit 
'r~tlflt: II Ih t h~r1:o :.,,, · rf';>::lnllt zn:: rr:~r.at: 101: tI In: H : ' 
lIet ; C'()(.rdtnut T ill call ;'O:ll~ io' u::. Itil n ln sia n bt p ltl1\~:: N 

It" ra:-,nl 
Iv.: Tnt :lpHi:, (I' t~= : lnil:":';I:.: ~":';l !' N L'tt fetC :~I! it.r · l' 
" :'II:: :m 1('11 n:I''' Inl rar~1 lr.: 'l'~= :il e~ t •• r· ~~ leu .: O(rln:: I " 

,:"!>,:,,E ~:":';'I.::: ~~~:. it:::1!no;vi:' for CO::lt.mrl &lH G:.lt 
n;r<rll lf'i 



ASAE Standard: ASAE 5327.1 Jl:ppendix I 

'T'BRMIN@LOGY A.1'i'D DBFTh:"ITIONS FOR AGRlOULTURAL OHEMIC:U 
APPLICATWN 

p",.t!~:>t: t.~ l..~: .... .!.!.: J. ..,'~lI l1r. l CII:m,", ) .. ?;>11 :~:'~~ (1)1:1,,..1,,,", 1;lt" .... t ~.' th, Pcoo": . ~t 
~"::-:IM:") D,,;, r~,.. ~\U~lTch CI>"""I!:"I~" .cia,II" ~~ !.s!.;:: r:...~",~. : 1":-. , ~ror!':"TI"Id t>::''''t><I 
19i< ,...."U.~ ),.~.r:!-, lll~ 

SEClJOS I- PlIRPOS!2 .... SD SCOPE. 

1.1 , 1"11 ;lI::-rNt ,,[ \]om Sl~noi.,d 1\ l tJ :5:~D l\ ~i'. I.! ll!ito,.m i~ If. lerr-a 
u~e;:: m :h: f,r l:: (I: i.~~ul:uri. i eh.nnal i?pl,:lIl0r. ;::-rr. l &/1 
~C;o;ltd from T el al e ~ fldtl "'here lppik~bl: . 

J,~ Th~ .emu iTe i.ppro?ri~I' 1(0 .Tl~ ~rTl~u l l1.l!i.1 cn. mic.ll appiic. · 
ti("l:. Unn~ ,r. ;u,er.:h"s':l (0~10"; T1' II od",:Ulion ITt meir.: u I~?ici l 

Inc .ur 1>0: U:hlIH\!" of , II unit! •• ·.t ilanl. for Ihe tern: . 

SECT10l' ~-GE~ER';:'" CHEMICAl. TER.MS AI'D 
Cl-i;.I\I.CTER1STle MEASL'REt-IEI'o"TS 

~,1 Air lio .. nu:: Ttl. ntJ~ ttl. 0: 11: IT, . )e:. np'nse~ iT. "oiume 
p.: rdrnonl U:UI (ir' ' mm, m l I. m' / 1rrt j 

ApplIulillll nLr.: 7nl lr:101l111 (I: ~n~ T"fa\~ri~ l I?"ll.~ ?e: unh 
Irnlt t 

~.:.] "'~Ih t rner:."e.J rMle: Tnt l!:"lourl1 (I' ~ ::"r inj:"Telher.: ~;' . 

pkc ;'(: u"': IfrLl~~ . e)"p t~ l ~r' m 1::::-11 oi r..U~ l':t re lt"ar,: en:: 
Hr;' ltC (ro; 'fH ItHI!:"Iel":: , i-. ; h ~ b HI< , 0: 0: ' W:':I f: O:' TO~ . 

;(1: ~ ".~,. ~? p! I~" U('o: .. In; ;-:,. Of 0: I{,;IJ f: l , (CO l md1\"lclIl I u:.l :~ 

l.~ plan! CI aruml l) 

~ .:.~ FOfmul.llrlll n,-" , Tf.: I"'(lun\ of themita! fOmlu\1I10n "' r· 
;:mtC re: un l; I:eal ~ : . n:J::utO I:, IC,m\ 0' :::al ~ to: "ol::mt per 
,d cn,,1 u ~. l1 lTeM:t !FTl , If:; Heia mer.: . k;: ' hk . 1"0 Hrt . 0: 
(:: I ){;:)) h of ro~·. iN ~P~~( l;>pilci\lOr" rr.;: In' , 01 ,n ' 11>:';1 I" . for 
i n::"'lcu~ t U:"l!:l. i:r ' pb n: 0: Ion ll:"l .. 11 
~.!.3 SP!'Ol.' no,",, : Tn: i;':"fo::nl Of Ipr i ~' lll1u1;: ~"pli e~ 1(l • U",I 
teech'inf ltu:mer.:, c x ?rt ~ ~:C ::. '01\'::0.1 J'C": IIn l: rrellt.! . ( F- ~ : Hct 
Itctlmcr.i . L/ hL. I): f~lht-a ; io: ~paet Trtt:m:~I . rr1 l.' r:: '. 01 
01 / I ro;, f:. ': ;0: IlIoh·.::lal unm . Uplan:. ml / l:m:1i!. 0: fi1JITe-: ) 

::.: ~r: A tu. hC;llio! . 0: ~I>i ld u~e d 10 p:opel 0: IIUIIPI>i"1 ~ 

themin!' 
'-.~ COII~II\n.tl(ln : J.!:"IOU:1: o~ Ih. ~t:l\"t infTrdl~n l cOnli in~d ;r. thl 
chemin ! (ormlllu.or. e~ ?'eHtC III l ~'Ctr,t 0, mlSl per Ttl t\·lr.~ \lnll 

bu l ~ . ~ . 

2.5 D." Mu.r, cirOplt1 dl.rorLt:r: U .. II ,.prest:nle~ by: 

" 'h:'1 
0, = tht cI.mclcr (I: tn t :'" ~;'r!lcll . :::: D: " I'l t 10tlo l llur:1:-r' tol 

CTOPI Ir, thc umplt . 
Thul: 

0" = ui:hl:1!:IC mea:-, dl''"n~lel 
0" = sU1"ia:: m'llI diamcle, 
0" = .olllml: l:1eJ.t. ~lal:1e1: f 
E!H = ~H' 1U mUI, diamcle r 
0" = mU ll d, ~ meler (I~cr .olurrlr 

'-.6 D.
" 

,..1o..:II . n crupl!:1 dl .. mtU:.: For cumula:wt d!l1rib ~ li(1l": I . D". 
"hue, IS V. A. l. 0: N. ue dl~rnelerl ~uch Ihal Inc fratl\clft ", 01 Iht 
10111 of ,·olume. IU:1~(T ITta \ 1enrth of dilmeler. 01 number of d.Opl 
rnptcI \ ~el}. 11 in drllpl of Imalkl ~iamelc!. Thus; 

0, .1 = "oli:mr merlin diameter 
0 • . , = .llU med" " dlimCltl 
D •.• <= lel'rth medill": dilm!lfT 
0 • . , = numbc! mcdiH. dum: \cf 

';0 

• 
AI\t'. 0,. , II' ~ 0 •.• = Cllllle", 0: oro? such Ihl l 10 p::Trenl III~ fur 
pe~~cr,: 1""tljlc::II,·r1). 0; Ih: 1''!UIO:: "olume II 1M dtops of Imlner 
Ollmele: . 
~.; Drpolh nol.C , Ttl! amoll!";; of l l":~ m'Ien,1 oeposlI.': pef uml 
Ire~ 

: .i.1 At"tl •• rhemlc:rJ ceposh rro" : Tn! amounl o! ICII"r inj:TI ' 
6,el'\ 6erOllltd ptr unll 2fe. 
~.;.J Fomll,l. tlon ckpocll nLC : The Imounl 0; formuluio, 
6cjlosiled pt, IInll Ire~ . 

1":: ur, i: ite .. . 

:,;.t Mu..n cepolll r&1.C : Tin a"cfloi: IlIIour.1 of deposlI 0>"0 Ih. 
er- Il:t ~t'r~~' ~'nt:-, 

:: ."1 3 EffKtl'. ' p no ) Dcpmh n.'-": Thr me~n depos:: !rom C"1:nle: 

I ~ C":":1IC: 0: ad.lotnfnr 1"'a::'1 
;.~ Dli llcl" : A fll . h'1U to! . ~ , ~ "ht U~te \tJ n: duct Ihr to"~I1lI~l i (· n 

0:' ICll"1: ,";::cdl:n: iT. 1 k:~ub I1l\n n: \CI rt:u~ 1i"lt conccnllll'Or, 0: f 

fcorl:1u lulOI ro; Ijlplic1\\N .. 

~ .S; Drift: Tht monmbt (1: : hcml:ah oellidt Ih. Inlt:1QeC a:re: "r.' 
,i~ man Irlnspon or diflulion. 

~.~.J P.:t.Id. drill d.poo$lu : Tnt dei'osilior. of chemictl pan leies 
C>U\lU!: th. ir.lr"dcd li:?t: 

~. ~. : Althorn. drill: Th~ Cllpe:1I0t. (I! thc~inl t'ui jde l Ir- :h, 
I t ", cs~ht:. (lulSidl Iii . lr.ltnc. o! Ii!~r: 
~.9,~ \' ~pllr crlle, Tn! :1I :It:lIOn o· "p(lmr() ehemin: If, I h~ ~ ',. 

mC'~phnt an~ un\ wnl>l:!"l{\nf Int lH?t: ~'u durlnr ~n ' f t>lI,, ~ . 

inl" ·F;::ha:,o:,. 

~.H ' Dtoplu ,Iu th ..,..CLCriutlon: C!:I.lIm::llion of l;::n~'l 

'-.10.1 ,1,,,00.01., Dlllribullon 0: dfOplcu .. ·ith D,.," SC'I'm. 
~. J O.~ Ml,u:: Dimibulior. 0: dropleu .. ·ith SO ,..m < D •. , .; 
){,~ I'm . 
~. I O.3 Fin. lpn,,, D,lll'lhUlion t>! C:Op;.I\ " 'lIn IO:' :.m < D •. ,': 
4(,,1 I'm. 
'- .10.4 CtIaJ'5ot 'pn.n t Dinribul;ol' of dtopleu .. i!.h D •. , > 
4«, I'm. 

~.IJ FormulululI: Th: (orm io: "'h,th ~ them1: .. 1 U offercd fo' ~.k" 
the Ultr . Ind Includes b(1l ~ lh. H:"'t ,,,d InC:"\ inpf '::len:~ 

~.D ~p", .• t e "Iolh pcl noul.: Th! dltMI"e "· ICI~. IPI~ .\CC to l .I 

11nr lf no::1e . For ~roid :H I IPI~ .'~ : l r II I! Ih. no::le ,pt d,,;: Fu: bH,C 
'ilf,y:n!: il 11 \h. b.l'~ .. , .::~," r(1' ;v _ n . ,pn~1nf it II Ihr !";umhr l t ' 
nonkl pel 10" c! i ,.jci~c h.' \hc 10" ,.-idl~ .. 
l.H 5"·, lh, tlfttl!> .... 10 In: The cenlH 10 (Tnler d i lu n ~ hrr .. tf t 
o;wrrllt'plnf 0101dtlli l?pliULionl. 

s::cnON ~-T': '?E5 or ,:",PPLIC.:.. TlO!' 

:'.1 B. nd . ?pIlCl:tlon: Dfuribu\lOr. 01 ~ the".."tl l In pallU!! h.n jl 
lca, inr tht un b:l~ ecl. bal'd, h e: of thrml ~'II . 

3.1 B ..... I .ppllntlon: Appllcllion of I ,htmltil 10 Ihr b'l~ 0: I I,.r, 
in I el rde around Ihl lfUtll.. or br i"lf Cli(ln Inlo ~Iuhel or nm 

3.3 S.....e-bo.,d . ppllc:stJon: Applicallon 1(1 I buildin& or. Ihl )(I"tr 
par- iOT of Iht inlid t .. ·tlll . 

:'\.4 Bro.dt&ll appUeo.Uon: Applkll lon 01 , themkl l (lie: Ih! er.\1I1 
lIU IV be 11"'r~ , 
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.' 

l.~ Cnork .. "I cfT.l ..... a pplk. llr .. u ,l.pphe)lian In I l:tuil.::!ln ~ hI' I 
mn"1 . ·hiell ploJecu Ih t mlle"1 ) ln10 C~~t~1 Inc crr"H:n ... ·hidl ',Tt 

Inll~:tUlbl r ,e> the norm') inl'lIhillnu of Iht bl.lihhn, . 

.\,b Olp . ppllrulnn : Appllcll l(\n t>~ dilt:: lmmt~!IDn . 

~. DlrKltG .ppIlC.IIDI'I I -I. p ;. htlnor.~! : encl"" :li l(o .'pt::r" ~ru 
{u:~ .. \ ~ :(>~. bt~ . or 11 Iht but of ~Ilna 

3. 1 ;(, 11 .. I jlplkillon: "' .. pila llt'r, 0: I e!lcl';'m;l l: the !I~I:':~ . {:U I:. 
' ~ J'n I'\crdlu . ('I ' :1I.an of I "li nt 

l,c POIU (In I ppllnlio": ~iI,huuC'·.;'~ ?O~:1r;~ ! :hem:a l OrolO m: 
\/. '1;(1 . 

3.)(1 ~.lunllo" applle.tlon: Appl'cU1D:l 0' i ::m.;ICiI ... ·' I:: i IIlM" 
~'t::1 ' alum: of lol~uDn :1-. .. \ :L b.'InIIO no" ftol"'". :11: p!: m n: 1n;m. L 
3.11 Spat< IpplLeatlllnl Dllptnlon of h:;Ulll 01 d~' ?uti:):1 In 1:> 11: 
\pHr In Ivel', " m.nmr th.: tupe: ptm ,lH uPO'u~ I !;I \n~ ~h=:ma!. 

3.n Sp<IlIl'Ulmcn\' A;Ji)llculon of I ~her:'.lu! to a ~rr,~ ll lcsmt"l=~ 

~IU ~lIall~ I':' cOn:rol lhe ~i)rnd of I ?CIL 

~.n Sf>lIlnJrrl llln: 1'>1~ ehOimta l ;::IHrmr:'l: of ~ rh~ml ez l flenUI !'! the 
' fI,; WrlHr \o l:~';, minimum 01 mll(l n ~ Of UI:T:n. oflhe ~oi!. ZI ""ur. ar; 
m,HIII'ln hlulr 01 knife . 

SECT10~ ';-AP?L1CATIO,... "?P .. RATL'~ 

': . : Air Cll.lTltl I!,r..-m: A ~.,rl ~ e : a;::.,~ut~~ :C:'l~l '1\1n ! oi ! ;::r:ul.ire 
' Ou IH Jnc to:moll fO l 1M 'pra! li c;:.:::' ~nc l :.lo"·t: ... ·Ill'> Il.iu,blt 
:U:~' 1\I prod;l :e .r. I II Je: lr. " i'lIC:'I l;::tI! :'I':I:t1c, lr~ !oellt: AI: from 
:r'e ':110\0: : [~::,el :1'1 . 'pa! It!· t Cliane! jo; Otp""llon O:'ll!!e :urr: 
t'e:nr \rna:: 
':.: Broom Ii'n~tt: A I;:rr~t; 1':Ii)'a: .... ~o:a ll l::'I! c:: 1 ?ltU~:t 

Ill;:::: r:'lc [O:, lrO!I . inC I;t!nf,u!l! t m; I ~~1ni ~ r, [I, r:·lnt·C:Oj) (01 
,t:"1I:11 for 11Ct Inc 'IH ::O?I :000-:; ".1:-; ~:lIm l ::!1 t l:~·c:.~hc Il;'a:;.. 
~ . c:' t ~ 1 a:Ta:1;~' I~ ;1:00"0: r:r. lfl;' ~i':'i C(\'e~~rt :>~ 1:'1: I1UI~~ 1;'::-;.::1 

' .J Buc1. ~1 pllmp Ipn~'r l A ~;:: ~HI 1:l;;a:1:~ \ :orua:m!' ef a 
::;~"'II~H~ O?trlle' ? :l I:'.;; " :'II :~. I:'. a ~ ~t htl~ r: ~Qr:nt: : : ~. 1 h;,:d.t t 
C'(Ir::alr.m ~ :nt IpU~' 10111110"' , r.'1 C plll:lp 11 connc:lt~ :0 I:. ilom:zmg 
dt"ln "'h!: n {o:ml . nc eil:nbultl :he ,?ny. 

' ._ Col!! "",,Io' [ll: An! dr' le: .. nl:r. ~:O:~t:I' H::;'.II:: "1;:t~' IO:: tly 
i" ' ~:,'~:1I:a ! i':'iun, r:Ht:.; ~ ' oJ~mt ::11 ::1tl:I!e1l :t .• :: ~1 II:: .. 
': .! Cr)l1':~" .... d LJI ' P", .' ,: : .h 1 ::I ~ t: ~ ;>?~n::l1 :!!1: I:ICI 11: :0 
;:::uum : t!!1 hC;r::a e: 10 SI?lI()f. ,,' ~ I : ::01:'. ::'I! ~~:.llm :: 11\C ir. 
t:OIT.I!lll:!r. ce" I:e " ~.I ~~, 10::'1':1 a::~ C:II::':IUt t l the \ ;::~~ 

.: .t, Gn.llul./ . ppllnlor: A:. ~O?'al"' l :~:al~:I:.~ O! • hOjlpe l . ~ 

mClcm.f d~"lct . ne ~ c~"let for SPICl!)::.r 0: ;'Ilulnj; lilt !,1"n;l lcJ in 
Int :~:re: an~ . 

': .i H I~h du.n.n~ .p,.. .• rr. An '?parllUI ~onlimni of thc com· 
ponc::a or a boom 'I",.ye: mOUnlt:: 011 I Hlf. o:roptllf'C I'chide .. host 
Iru::r it (on l\I'\IClt: II;' rCfmit Ihe I'tl\lde 1[1 ?lU o.tI j)la lm " U:'! 
m!lnml! da:nl!t . 

4.~ Ho~ end Ip,.. .. rr: Ar, ';J?'anu GtllpltO 10 Of l:':HneC 10 
luncuc! prCtll hose. tonSi'lin~ oi , han~·hdt! tOIlI~ l nrl f[lf spr:r 
mill~l e "·lI l'. 1n inle~ral mucfin; hl)e: ImGJ~~ . .. hl=~ "~Ie: nom Iht 
~lId[:. :'C'I! flo~ ,. Th~ m r le: .:'!. h",,! J: I!I :tS ~l:tf j)ltl\l.il: . ~ l?non 

t"!:e: \If lomt [IIh : 1 ~a:er l'0 .tl~C rat1nl \('1 m: :u : : .. \ ,,:,,! r" IU::U 
lr l:' 1n .... Itl 11telm .. r.II;1I II In t!! I lor"l l lr~ 

~ . 9 I\nap ... d , IP" .• cr: " I~rt!r: "p~a: :a :::r:"IfC r~ !~f 

J?::i W' ~ ::.e., :onu~ tr::i c· I s:: a· \~ • ' ,or :Ul ~. :"S I :H t so:.::er 
Jnc ':. aIOml!W\' oe',cr .. ruth 10fl:'.ll:'!t CII\f:OUltl lh r Ipla~ Sp'! 
:IUIIIIC II supplr ec: b! 'c.c: Opc:l1fC mlnlJi! GI tnpnc ?O~ereG 
OYI:',PI Q I I .·omp'tuc~ I I: la n~ SoJnf ~:,,:\.c~ \ ~Tllell II,'e I II CIoI· 
'Ie: :l11'''CII 10 e'lln~ iJI C Inc I?a , 

~ . III SUd. pllmp 'p,..,er: .. I.:H ""-I ,·"nmh·_;:"II Ie1 : '{': Plr:~ ;:: ~ I:". :: 

J:lta trt to, t>ol~, naMa Or ::'Ir \)ul1rl c:t .'r Ine ,,~In~ IS :'"1[1\:l'IltC' 
'P:lO no:: .r Or. :r,t m •• t 0: Int pl.im:: 1\ in:.t".f'C ;I hn. l e,,~ :r, . Ie ~ 

rOll u rn tr rllnl"nrn~ tI'It Ip:l~ III IUlIC' n 

~.1! Spn.! lIuchmcnl: Ar, iPi'UIIUI eOnlll\ln~ of Ihe rndl,·lclI.1 
Mmponr.lIl\ of , Ipllre: t l'n~ . preuUle \[Iurn. pn:IIUI. «lntlol\. 

~pa~' liquid lfntl . p'.II~rt noz:lu. (It.J in an 1r."anl!zmtnl to permu 
iu mounl;n, 01'1 .n('lthe: imr1emem 1(1 permit .pplkuiol': or \pt1) a\ 
Ihc ume um •• no:~t' fle lt! npeulion il ;Jeriormec . 

4.1~ Thttma.! """,, .. I: AI'I!' OC"fC ulin!; Ihe:m.] tntl!:! "'hi~h pro
duC'Cs l 11:.lIicl Ch,C1"I'M "'hrch hll I '(,l~mc medin , Cllmel": 1.$1 
l1'Ilr, ~ ::11': . 

~ .!~ 7htr",. \ Hpnr.ar: An ~fi'1I3:~1 ("('In\\s::n~ of 1 C('I:1ame: {o: 
cher:li:a l HI~ : h:zl.: I ~ rr,3 In,llf Ihe ,·tud I I ~ Icrr.p::ul.ilt \;lff'I' 
d. ::tJ~ 1: ! ~~ It' ~::. l elllt .'·Z?O:::IOI'I ('f subh",ir,uior. of In. p.$mi ::!c. 
Th. l"r~IIIUI ma~ con:~rr. l !l !o ~er \[1 C:1lP::k 1M r<s:,elc:i. 't;h~: In· 
10 l !rCllte! alc~ 01 ml~ lel~ :':1'0:' r,ln::;! :1I:i!ll lcnl d\ffv~:or. for 
cl~pea,on . 

~ . ]': Wh .... lb.no .. IP",:cr: ;. SPU!·. , conllSllni 01. sprl~ \olUl1on 
co,.,tline: mo~nled !;Ir. ll:u:'Ie ,,·\th ... h .clbllf(' .. ··lyPf tr,nd!rll:1c on. 
0: (\'o'C ... ·herTl and. pr.,~urt source cli:,nc:tec tt' h!'cnulie Mules 
,,·hler. rOlml an:' dlstribule! the S?I'! 

SECTIOl' !>-.:. TOM]zt:i\~ 

~.I Blail lI"mlnr: 0.\1.:1 11:11 U\f ~In.llc fn.~;:. 0: l ~lIeolll 

lueam ~or '?'I~' alomiUllor. A jel of rompfCllte: ~II "f ;1\ irnplnSCI 
Of,.I Ilium of ~p r l! ligUle: . III Ih. h~lIl1! II H ?,rll tC ,nlO In ;1: Siream 
11\ luch i .. ·.i :1 II;' nUH it \(! ditlr.trrruc lra(l Irrl~' drnoiell . 

S . ~ EIK\toll..llk Ilomile r. D.,·,C'e\ tin l tm?HI I n elct:rl: .. l cnlfF. 
I( • Ii'TI! IrCjuid for enh.ncement 0: UOrnllllll'r ,no -o: dt?C'Im~r, 

S.3 P","Urt 'Iomllpn' Drncu thaI ':1: no .. tner~~ fOI Ipn! 
Itoml:LIIOn !.. iq:l lc m;! N ::llIllOlrnrc 1:110 Je:l. fan. con ica l. C'~ 

Ol!!,,: ?Ulems. 

3.::.1 OriON alomlu:: ;. .,l tHllft IICl:'o llC: n~"\r' i I. :1:~1a: 

01"\:l t • . 0: tto:'!Vf~~:r.r no .. nc:zle :1':1: 'lOC \J :Cl l 1I::1;o!: I1qUI: )fl 
:na: ~'uo:s cp i: ~om! ~:I:~nl."t: :ro::: :ht r.o::I! 
5.3.' FIJl IP",~ . U\m l l~n A ;trcn:JI. ;:omlle: fl"'I:1r an cn!i:t 
ft'mlt~ ::'! 1M :r.lt:tt p:ton o! l rr('lOl.c "'1\:. l :ont l .,apc-e: ch,i':'i:!" 
":'I: ~' proc.~ttl , :.: s1'11i'e~ hqcI : 11'!:t: lhl: CI~lnl:F:attl 11'110 
I?II! c ,o?leu l\ 10ml Clllln[t f:orn lht l'Io: l le. 

~.3.3 Drnte lOI &llImlnr; A ."euUle llOmlzt: elS~n.l:!::n, llrl 
.. ·~ic/'; imi)ICU II'I~ l?rudl or: I d:lieclof lliau . Mtt: \U":'!~ :he 
ec.: of the plilt II (olml l fln'li'la?C: h:;ul:' 11'::-:: \o:'l l:!'> huks Ir\' 
1('1 S,,:I) cre?kIS. 

5.~. J S,,'lrl 'P"': Ilomlnr: ;. ;:tIlCrt ~ Iom: :.: 1:" " n~ 1[1"10 1'1 

O:",:', :t . O,e:11n; irom I ::.lmh: . ,;:. :.:~rn : 11 1 :!lica . " II[lnf[ 
::1I: I:'c:01. "::tL "'MI.)l ~:ll e : Ce"lr! ~~, \ac: ne= 10 1:::;:i1"\ ll"d 
![I lia hqulc Th. IF~ ~' II n l",,: If. I. n:'-lCl~ 0: Ichd lor.inl "" . 
In n, 

~ • .: "Ollt;' 1I0n1lnn l D.'·lct: IntI Ult 1011llonal l:i:lCUl tlltlG~ Ito: 
l?fJY 110ml; lnon. 

SA.] Rllur;o db.r alomlurl Deqtu Ihl! lilt routienal I:intll f 
entr~ of I dh: 10 ?lfodute nulc Itrur ane: l~ril C'e. Itnl10n (orC'e. 
Ilul a:::Ju~ll!! e n~!e In~1 :hi:k:1Ullt" 'ln[ Ihe e:ilt fDr Il.ihlcqucnl 
1I01:'.1:.t10r,. The diS: rnly be n.: 0: nUC'el shipe,. 1'>lllltlple CI~c\ 
m~r b. usee. 
~. ~.~ Rout;' wt."" .Iomlrfr. A 10Iar:" Itomitt, c:onshli:1, 01 , 
1011:11'1& C1:[1lI1: "rlctl ~(lnIlI'\lClf~ " I :~, ' ·'I'IU. b~lnhp lil'le ;ttr· 
ioat:e 0: ?Olalll CI?tnlnrl Th~ hQllt~ II fee 10 :hr :nude of Ihe 
,,:rn!. mO'tl 1l':fa~rh l!'or '1InItr,:cle~ o;:-en!llp ,no II hro"tn .nlO 
'-:fOpJr:s 

;..~ Vlbn.II"_ ttomlan : Dt'reel Ihat t:\t ~:nw: cncrp 0' , 
"brill"'j: Infl:1t.r: fOI 'pal 'Iornl:allall. 

5.!.1 Atnuil ic &lomh u : A "I~rll;nJ: ,\omIlCI Ihl! USCI 
t'lelCocle[:n: . m'rnet(lSlnclI\t , 0111:: cie:1:-onl. (If ru orlvtr: 
d . "cn 11 0·:0 ~HI 10 conllollht ~lo'm:'lIor. af )tl muml 

5.~.~ Uhruonlr liol"llliu: A vlt tl:tr:r lI~mlte: Illu UiCI dec· 
ItItl 1!~ Gmt:'> d~"l:t1 'I JO·l('O.' 'oH::o (0111161 lilt all;'r.tllillon o! 
Jft Illuml , 
S.5.~ \,lh"I0t;' . Inml,. , : A " b t;lInF I llImlHr Ihll Ulel .,ko:allnr 
bbOts. rnds. 01 I«h 10 !lel.ttr !l10;t1 ftom lrc:;uu:i In:clnf Inlou,1l 
~UII01'llr:" np.1lir:' Iubn. 
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liltLLiD2ii it 

List of Individuals Inte rviewed 

Dr . Moh amed ~~bas 
Und e:-secret.ary : 0:: ~he ~~i:-:is~e:-' S o= : ice, !'-iO':: 

Dr . Banga-: !'-L p~d el Maksoud 
!>lerr..ber of the Planning & Eva'::'uat:l. on Com:"T~i '"C~eE 

:aculty 0: t!..g r iculture 

Enq. .!loiilal E. .1!.bdel !-ieguid 
!'~a~ager of !:J.terna-:ional Loans, ?5DhC 

~t' . Has san .t.bdel Razek 
Extension Coo:-c.inater of H::'nia Gove::-no rates 

D:-, 2:1q, J." H, .!o.beu - 5 abe. 
Chairma:l 0: t~e !>ianag:':lS 3oa.:-c., !:I':'E:--natiO!"lal CEn":.e :
: 0 :- ::t.:.:-al De\'E2. o;nnen t 

Eng, l·jof"la.rnec Sabry ;o,fi:1 
S;ecialis'"C, Ta:'lkh District 

1-:': . . l,!)cel Sat-:ar ,1:.1i ;.li J:J-.:nEC 
";orr. s:"'lo? O ..... :1Er Hi:--:':"a 

E~g. Ibrahim 1-.12.vi 
Engineer fa::- Se:-vice Centers and h'orkshops 

H:-, ?at:.l J" r mst:-cng 
Gabal .f.E:a:- ?a:-m .;::visor, M·iP 

Eng. HO!1a.inec p.bCel hziz 
Fie l d Coo=o.inator :cr :Sehei:-a andGarbiya Governo:-ates 

Eng, Ahmec A. Bahgat 
Ac;ricul tural Nechar.iza tion Consul tant I 
Catholic Relie: Servies 

Dr. ,!..h.-nec. Mamaouh 
f.1achinery Hanagement and In:or mation specialists , Al-iP 

K.l 



En~ . ~~~ed EI - Behery 
? ielc. E):::e:1sion Off icer I Jd1? 

t·:,r • .' -' . . .-• .!. -;; ~ ar: s."'. :':1= 

En~. !-!i:1ial ~l-Carnia 
A~r ic"..!l t:u=al Mechanization Specialist 

Ene;. !'ic;;'a:nec Ka.:"ile 1 ~l - Gamal 

~tr . Ro~er En~s~rom 

.z..q=icultural :s:-:tension Technical ]·.6viscr, .;H? 

Eng. Sablty :::"aio 

. E:1g . !>~o1;=ac. ?a ..... ' zy 
DirE:c-:'or SE:!"v:'ce Cer.tE:r Sl.lb - ? =cjec~, ;'J,lP 

En~. ~~~e6 ~l-?ayo~~i 

?la::1ni:ig anc Tcpos =aphic Sur-v,;)' :Snqinee::-

.. , . 1 ,-' • .::-::e _ ,1.' •• :iekha 

Eng:. .!l.hrne o. Fouad 
Extension Engineer 

Eng. Ahmed Gaad 
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