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ABSTRACT

A project that trained four Egyptian graduates of
agricultural engineering and mechanization in the field of local
manufacturing processes in lowa is described. With support from the
U.S. Agency for International Developrnient, training was conducted by
Iowa State University and ALMACO (a smail manufacturer of
agricultural machines). Training covered procurement of raw
materials; planning, scheduling, selecting appropriate materials and
processes; cost and value analysis; shop skills; and supervision and
training of others. A focus was adopting the technology to a specific
agricultural machine--the PMC 10 (Plot Master Combine)--to fit
Egyptian conditions. After a week of orientation, training was
provided by both the university and the company from May 27 to August
1, 1986. A list is provided of the topics and schedule of university
lectures and labs, which had to be interpreted to the Egyptian
students. Also considered are the industrial training activities:
observations, hand-on experience in plant processes, instruction
about the operation of a plot combine, and design and manufacture of
a machine attachment. Field trips were also made to 12 manufacturing
plants. (SW)
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International Project: Education, Industry and Government

Sounds of “Maa Salaaama" echoed through the halls of Davidson this summer on the
fowa State University campus when a group of four Egyptians spent three months here.
They were here as the result of Iowa State University's propossl to train
Agricultural Engineering and Mechanizatioan graduates, in lacal manufacturing
processes (cottage industries). The proposal accepted by AMIDEAST/Partners for
International Education and Training on May 9, 1984 was ¢ partnersnip including
aducatiaon, industry and government. The partners consisted of Iowa State University
{IS4), ALMACO - a small manufacturar of agricultural machines at Nevada, I[A, and the

United States Agency for International Develapament (USAID), respectively.

The purpose of the USAID - funded project was to train the Egyptian
participants 1n the fieid cf laocal man@facturing processes inciucing procurement of
raw aaterials, planning, scheduling, selecting appropriate materials and processes,
cost and value analysis, shaop skills, supervision and training of others.
Particular eaphasis was given to the adopticn cf the technoiagy to a specific

agricultural machine, the PMC 10 combine, to fit Egyptian caonditions.

The participants included Mr. Aly Ibrahim Mohamamed Moussa, Agricultural
Engineer with the Agricultural Mechanization Research Institute; Mr. Magdy Ahmed
Bayoumi lbranim, Agricultural Engineer for a workshop service center; Mr. Magdy
Tewfik ibrahim El Tantawy, Agricultural Engineer for a workshop service center, and
Mr. Ahmed Osama Mohammed Ibrahim El Ashab, Agricultural Engineer with the

Agricultural Machanization Research Instit. te.

The university’s invalvement nithiﬁh;s project began with a telegraa on
February 4, 1984 from tﬁe Américan Eabassy in Cairo éo Ehe Secretary ;f State 1n
Bashington D.C. with an outline of program needs and noainations af four Egyatian
participants. 0n February 12, Iowa State lniversity was evtenued an invitatian ta
submit a proposal to participate in a-local manufacturing process pragram. This
cantact was made by Richard Davis, Partners for International Educatic and Training
in Washingten D.C. A letter of intent outlining ISU’s capacity ta fulfill the

program requirements was sent on April 1, 1986f

Prior to the arrival of the four Egyptians, several planning meetings were held
toth on-campus at the Iowa State University Agricultural Engineering Department and
at ALMACY in Nevada, lowa. All aspects aof the proposed training plan were reviewad
by the ALMACO management team, the faculty teca from the Agricultural Engineering
Department and the staff from the Office of International Services headed by Dr.

Martin Liambird.
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The prograa bagan with arrival of the four Egyptians on Sunday, May 18, 198s.
The participants were set up with a subleased two bedroom furnished apartment within
two blocks of the campus. Monday was the start of "orientation weak" conducted by
Ms. Julie Rose, Coordinatcr of Special Programs, with the Office of International

Services at Iowa State University.

During orientation week, the participants were led on a walking tour ecf the
campus and enrclled in the student health clinic service. Temporary social securcity
numbers were obtained for the participants through the Admissions % Records Office
so they might easily access the services of the student health clinic and the

university library.

Orientation week includad sessions on the history of Ames and the settleament of
the Midwest; an introduction to ISU's programs in agriculture and to the
agriculti?dl extension service; tours of the ISU Ag 450 farm (a 400 acre
intergrat:onal farm which is operated by students in the Ag 430 class); a 650-acre
Iowa fanily farm; the Agronomy and Agricultural Engineering Raszarch Center; the ISYU
Plant Introduction Station; the ISU Meat Lab; the ISU Horticultu:al Research
Station; ,and the Living History Farms near Des #oines, Iowa. The participants were

also given an overview of the lowa agricultural industrial climate.

The‘participants were assisted in obtaining necessary personal safety iteams
including lab coats, indusirial quality eye protecticn, steel-toced shaes and welding
gloves which they would use in the laboratory and factory training facets of the

program,.

Educaticn/Industry Phase

Formal training at fthe Agricultural Engineering Departament and at ALMACG began

on Tuesday, May 27, 1986 (Monday, May 24, was Memorial Day Holidayl). The training
schedule involved a half-day in the Agricultural Engineering Department with
lectures _and labs. The remaining half-day session at ALMACO dealt with plant

operaticn and hands-on work in the machine shap.

The first half of the training schedule was greatly affected by the occurance
of RAMADAN, a period of ccmplete fasting durind the daylight hours. Their nights
were speat in prayer and feasting, going to hed around 4:00a.m. These hours didn't
necessarily complement the working schedules of their American hcsts. We mcdified
the schedule starting times By shifting to one hour later and allowed for a midday
and afternoon prayer time. Throughout the training program the staff was flexible
and adapted the training schedule toc meet the participants needs by reducing the

werk load during RAMADAN and switching from group to individual treining sessions as

the situation warcanted.
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* . Education

The education, or technical update phase of the project was supervised by

Victor A, Bekkum. Responsibility faor teaching the various subject matter areas

inclucded: Dr. Wesley Buchele, Professor; Jr. Stephen Marley, Praofessar; Dr. Victor

Bakkum, Assaciate Professor and Mr. Herschel Weeks, Instructor; all with the I5Y

Agriculturai Engineering Department. Since the Egyptian visitars did not speak |

fluent English and the ISU faculty did not speak Arabic, all instruction was i

interpreted by an Egyptian lowa State University graduate student in Agricultural ;
|

Engineering, #r. Ahmed Abo-Aada. The training sessions were conducted in the i

instructicnal labcratories of the Agricultural Engineering Department at Icwa State

tniversity.

Their instructional schedule is listed helaow:

DATE TOPIC
May 2é6 (Monday) Holiday
27 {(Tuesday’ Introduction to arc welding, safety
¢ 28 (Wednesday) Arc welding - beads, 6011 & 6013 electrades
29 (Thursday) Arc welding - butts % fillets, 4011 % 6013
electrades
June 2 (Monday) Arc welding - 7018 % 7024 electrodes
3 (Tuesday) 'ny-acetyléné - Idfroduction; safety & fusion
4 (Wednesday) Oxy-acetylene - butts ¥ fillets, jcints
S (Thursday) Oxy-acetylene - brazing; aluminum, steel &
cast iran
9 (Maonday) Metal farming - hand g power taools
10 (Tuesday) Tapping, dieing; hand & power toal aperation
11 (Wednesday) Hardening A ccesses - heat % carburizing
13 (Friday) . Wood materials - processes, safety, operatian ’
(i of hand & power taols
Ry (Manday) Machinery capacity % efficiency
o 17 (Tuesday) Hydraulic components
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21 (Monday) Fruit & vegetable mechanizatian
22 (Tuesday) Fruit & vegetable mechani:zation
23 (Wednesday) Equipment for ridge-till farming
24 (Thur:zday) Warranty & liability considerations in design
29 (Tuesday) Whole day at ALMACO
30 (Wednesday) ULathe Gperatior
Aug, 1 (Friday) ludinum welding
5 (Tuesday) All day - ALMACO, equipaent manufacturiag
7 (Thursday) Qverview of program and wrap-up
g (Friday) Preparations for return honme
The fcllowing briefly summarizes the topics presented:
Arc welding Wood processes

QOxy-acetylene welding Machinery managewent

Hot & Cold aetal Hydraulics
Power Transmissioan Small engines
Agpropriate technolagy Machinery design
Machine tool operation Fruit % Vegetabie
T " 777 gechanization
Sheet metal Liability
Industry

The industry phase of the program was conducted under the direction of the
president and owner of ALMACO, Mr. Bary Clem. A brochure provided with this repart
describes the ALMACO operation. Other key members of the inaustry team included
Arlan Sandvik, Executive Vice President/GeqFral Manager; Peter Moare, Vice President
of Engineering and Mohammad Abu-Rabi, Program Director. Mr. Abu-Rabi is a graduate
nf lowa State University in Industrial Engineering and speaks fluent Arabic. Mr.
Abu-Rabi also acted as interpreter for the training group while at ALMACO. The

primary activities included:

Grientation/Plant tour Ingtruction cn PMC 10 (plat

master ccmbine)*
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Straw Chopper Design Fraject

Wor!k Station Design Praoject
“he schedule below provides the details of the iadustry training pragram:
Orientation - Plant Tour

- Establishing communicatian

- Guests’ work area lgcatian

- ALMACO's plant & amanufacturing video

- Mr. Clem's slides of Egyptian Agriculture - technolcgy transfer

- ALMACO’s Safety Handbaok

- Agricultural equipment production
Theary aof machine use
Materials and processes
Haow things chk and where

- Training program introductian

Tenrtative training schedule .

Meeting with ALMACO's key members

In the firct phase of the training program, the trainees met and learned about
the responsibilities and dutie; of the management team at ALMACO. Each individuals

function was explained.
Listed belaw are the names and positions of ALMACO‘s management tean:

Gary W. Clem, Fresident/Owner

Arian W. Sandvik, Executive Vice President/General Manager
Peter B. Moore, Vice President of Engineering

J. Pagl Clark, Vice President of Tinanca

Jehn B. Sturtevant, Vice President c#'Manufacturing

Rardal A. Merchant, S3les Manager

Dennis West, Purchasing Agent
Departmental Observation

The second phase involved close observation and increasingly more hands an
éxperience with each of the interdependent departments. It was important to

understand the function and operations of the processes in each departaent.




Listed below are the departments and the assigned time period each of the

Egyptians rotated through:

Parts Fabrication 2 hours
Macnine Shaop 2 hours
final Assembly 2 haurs
Smail Threshers { hour
Header ! hour
Planters 2 hours
Faint Room ! hour
Repair - 1 hour
Purchasing 2 haours
Engineering 2 haurs
Drafting 2 hours
Maintenance 1 hour

Tapics of instructian on ALMACO's PMC 10 (combire)

The third phase of ALMACO's training praogram 1involved classes on several
ag-related toﬁics. Since PMC 10°'s were currently located in Egypt, they studied
this machine in detail. The gcal here was to learn, run, work on and analyze the

Plot Master Caombine.

Listed belaow are the topics that were covered during this stage af the progran:

- Hydraulic circuits - Contrals

- Electronics - Wiring

- Materials and pracesses - Conrveying

- fuel Systeas ~ Seed cleaning

- Engineering and system design - System coamponents
- Safeti consideratians - Maintenance

- Machine mechanics Engine (power transfer)
- Computer programming

- Testing - Simulation - Data Analysis
Straw Chopper Design Praoject:

After careful consideration, a design project was chasen that allowed each of
the prcogram participants to use his new knowledge 1n a practicai application. They
designed a functienal straw chopper, conveying system and straw bagging systea. The

design criteria was provided prior tg starting the groject.. . .
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To achteve a successful design, these steps were followed:

Steg 1....... Determine the design requiraments
Example:
Available HP vs desired HP

- Stability and system efficiency

- Cost evaluation
~ Safety requirements

Step Il...... Submit sevaral initial propcsals

Stes III..... Submit preliminary design plans

Step IV...... Choose materials and parts needed, also contact
suppliers for availability

Step V....... Hand 1n materials and parts list and final design
drawings

Step VI...... Build everything you can build, and watch the aarts
you cannot maxe being built

Step VII..... Do in-process quality ccntraol

Step VIII.... Evaluate and test the final product

Step IX...... Analyze testing and praduct performance
Work Station Design Project:

Cest effectiveness beirg a goal of manufacturing the prsduction manager aust
keep in mind much of the caost and productiorn methads of any piece of machinery

depends on the efficiency of the production work area.

The participants were invclved in studying and analyzing the existing

production wark area and recommending appropriate improvaments.

The Egyptian participants were responsibie to prcduce the following reports for
the productian of ALMACQ's PMC:

1. Floor arrangement critique
2, Material flow analysis
3. Safety analysis

4, Manpower distribution analysis
Field Trips

Fi=ld trips were scheduled throughcut the training periad to expose the
participants to the variety of agricultural machinery manufacturers in Iawa. For
example, Ryan Manufacturing in Mitchellvilie was doing contract wark in
welding/sheet metal fabrications, etc. and develsping seall farm tocls (e.g. a soil

samplingvtaol); Their plant, though small, had state-of-the-ért f)
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cutting equipment (Laser, computer-directed! and they readily demonstrated the
equioment for the participants. A medium-sized manufacturer, Herschel Manufacturing
in indiancla, was making cutter blades for harvesting machines. Larger-sized
comrpanies such as Vermeer in Pella or Jahn Deere in Ankenv and Waterloo wer2
autaomated, used robct weiders and rchot painters, and had miilions of collars in

equipment and plant capacity.

“1eld trigs werz planned for either a half-day on Fridays or a wnsle day
anather dey cf the week, deperding upca the circuamstances throughout the training
periad. The following is & list cf lowa piants visited by t4e Egyntian part:cipants

dur:ng the *raining program: .

ALMACO

Nevada

HERSCHEL MFS.

Indianola

JOHN DEERE

Waterlao

KINZE MFG.

Williamsburg

RYAN WELDING & MFG.

Mitchellville
SELF-HELP
Waverly

SIMGNSEN MFG.
Guimby

SUKUP MFG.
Sheffield

A e v e L

pict coabines, stationary threshers, piot

planters, plot grain dr:ils, sisc. small

toals & instruments, self-praopelied sprayers,

banding spray bhaooms, agricultural research
equipment (planters, threshers, seed

cleaners, self-praopelled combines).

agricultural machinery parts, sower parts
{(knives, sections, guards % wear plates},

sweeps, disk blades.

farm tractors.

auger wagans, rear folding planter bars, pull
type and mounted 4-8 row planter bars, seed
planting units, hydraulic folding ammonia

toalbars.

aulti-purpaose planters, soil samplers,

contract steel fabr:ication.,

small fara equipment (t-acters, planters,

tillers, etc.).

fertilizer spreadars,.bulk feed bgcd:iec,
fertilizer tenders, field cruiser flotatian

devices.

grain stirring machines, grain spreaders,
grain cleaners, gr2in auger wagons,

paowersweep unloaders. 10
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UNITED FARM TOOLS field sprayers, stalk shredders, potato

Jelwein de-viners, sugar beet defoliators, edible
bean cutters, edible bean windrowers, beaa
cutter-pullers, forage high dump wagons,

grain drills.

VERMEER MFG. irrigatior spr.nklers, bale carriers, bale
Pelia unrollers, balers, nay rakes.

WAVERLY TRACTGR C3. interanediate size tractors, 14" plows, 2-row
Waverly cuitivators, 60" & 70" rotary mowers.

WRIGHT WELDINS welding equipment sugplier - deamcnstrations
Des Moines by factory representéifves of oxy-acetylene,

@ig tig, plasma arc equipment use, functions

and cost coensiderations.

Acconpanying the participarts on the field trips were Mr. Abo-Abda, intergretcr
and a meamber of the IS0 faculty Agricyltural Engineering Department or the Office of
Internatioral Services. The map 1n Appz2ndix A describes the locarion of the plants

toured.
FINAL WEEK

The final week of the program involved sumamarizing and evaluating the treéining
received at Igwa State University and ALMACO. A reception was hosted by the staff
fram the O0ffice of International Services. Attending the reception were members cf
the ISU Egyptian Student Association, project staff members, ISU Adainistration and
the Egyptian participants. Dr. Gearge C. Christensen, Vice President for Acadeaic
Affairs spoke an behalf of the University and wished the participants well in future

endeavors.

Wednesday, August &4, the participants visited their last manufacturing plant,
Kinze Manufacturing in Williamsburg, and thea weni on to Ledar Rapids (site af the
oldest mosque in the U.S.) and Dubuque. In dubuque, the participants took a
riverboat ride aon the Mississippi River (a fervently expressad dasire fraos ihe very

start of the training period) and attended the Dubuque County Fair.

Thursday, August 7, the participants were provided with an overview of the
training they had received. Certificates of coapletion wera awarded to all
participants by ISU and ALMACO. ALMACO treated the participants and facuity to

lunch at a popular leczal restaurant.
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Friday, August 8, was le¢t open for the participants tsc nake necesaar:
( pregarations for their return to Egypt. O0On Saturday, August 7, Hersche! Wesks

escorted the participants to the Des Mcines Airport ta catzn their piane,
Sumaary

The Egyptian International! Projert sponsoired by the United Statas Agency fcr
Tnternationai Develaopment (USAID), administered by the Qf?:ces of Interrationat
Services at Iowa State Univers:ty and jointiv :mplemeated Lty the ISU Agricultural
Engineering Department and ALMACO, a manufacturer of agricuitural machines

|
|
gificially hdecan with the acceptance of a propcsal on May 9, 19846, The statad ‘
cbjective of the project was to train four Egyptian part:icipants 1n the field of 1

local manufacturing processes. . .

. A

. The training praogram began with a week of orientation whizh exposed the
participants to various aspects of American culture, lowa agricultura and

aanufaciuring, and the university education systeaa.

During the subsequent weeks from May 27 to August 1, 1986, the half-days four
days a week were spent in classes at Iowa State University’'s Agricultural
(: Engineering Department. Instruction included¢ skiil developaent in the areas of
welding, aetals, woods and small e&ngines. The participants received technizal
updsting in the areacs of machinery design, crop mechanization, prccurement aof
materials, planning and schiduling in amanufacturing as well as cost and value

anaiysis.

The participants were involved half days in oaserving and working at a lacal
machinery manufacturing plant, ALMACO. The primary activities included an
orientat:on and hands-on eiperience in various plant procasses, instructiaon on the
operation aof 5 pglot combine, design and amanufactur2 of a machine component {3 straw

choppe~ attachaent).

Fireld trips to twelve manufacturing piants allowed the participants to coipare
and cantrast the methcds and procedures of manufaciere of ajr:cuitural equipment,
The plants ranged froa a small plant which is a manufacturing and training center
for a tractcr designed for use and a@anufacture in a developing country (Sei-Help,

Waverly, lowa) to a multi-eillion dollar, state-of-the-art amanufacturer of large

farms equipment (Joha Deere - Waterlo , lowxa).

These tours pravided a perspective for the ultimate adaption to local Egygtisn
conditions of appropriate facilities, techniques and processes far the manufacturs

cf farm impiements in Egypt upon their returan.
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The linkage between; educaticn, at the university level; industry, at the
manufacturing level and ; Government, at the sponsor level was essential tc the
success of this program. The university was able to provide up-to-date skills, by
qualified iast.uctors, 1a a training facility. These skills were then put ta
immediste use in the manufacturing stage of this prograa’reinforcing the applicaticn
ana retention of those skills. The government was able to support the ent:re
program through identification of qualified participants, logist.cal arrangements
and financial suppart. Thic linkage is a tremendous taol ta help 1nsure suc:zess of

similar praograms.
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