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1. BACKGROUND
 

The fourth progress report of the project covered the
 
research work carried out in the second half of the second year which
 
included the field testing/evaluation and further refinement/perfection
 
work on the Model AE(KKU)2 sheller, with satisfactory results judging
 
from great improvements made in both the performance and appearance of
 
the sheller. 
 Special emphasis was put on the dissemination work on
 
the sheller through more means : (i) publication in a popular daily
 
newspaper 'The Bangkok Post' in April 1988, 
 (ii)winning of the 3rd
 
prize of the Model AE(KKU)2 sheller in the nationwide '1987 Competition
 
of Inventions Using Appropriate Technology' organized by the Engineering
 
Institute of Thailand under H.M. the King's Patronage, and (iii) 
the
 
presentation of research papers at a seminar on 
'Technology for Rural
 
Development' (inThai) 
in Khon Kaen and at a conference organized by
 
USAID-Bangkok in Nakhon Pathom, both in July 1988.
 

The research work to be carried out 
in the first half
 
of the third (final) year of the project was the continuation of the
 
dissemination work, while an initial design/construction work on the
 
prototype of a semi-automatic sheller should start at this stage. 
There
 
will be an exchange of visits between the KKU research team and the
 
Israeli co-investigator/consultant in order to collaborate on the re
maining task of the project.
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2. OBJECTIVES
 

The specific objectives of the research work for the
 

fifth half-year period of the project were to :
 

1. carry out further dissemination work of the sheller
 

through various means,
 

2. commence work on the design/construction of a proto
type of the semi-automatic sheller, and
 

3. effect the exchange of visits between the KKU research
 
team and the Israeli co-investigator/consultant in order to collaborate.
 

on the remaining research task.
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3. MATERIALS AND METHODS
 

3.1 The dissemination work of the project was to continue
 
with the following immediate targets :
 

3.1.1 Publication of a research paper in the Thai Agric

ultural Engineering Journal.
 

3.1.2 An exhibition at the Khon Kaen Silk Festival,
 
scheduled to take place during November 29 - December 8, 1987.
 

3.1.3 An exhibition at the National Agriculture Day at
 
Bangkhen, Bangkok, scheduled to take place during January 30 February
-


1988.
 

3.2 The preliminary design/construction work of a semi
automatic sheller involved the following steps :
 

(i)Intuitive consideration of a possible machine, being
 
semi-automatic inthe sense that the feeding of the nuts onto the machine
 
was done manually, whereas the shell cutting and twisting, same as in the
 
case of the hand operated Model AE(KKU)2 sheller, would be done automatic

ally.
 

(ii)Synthesis of a possible mechanism for the semi
automatic action. This was the most difficult part of the overall research
 

work because it would be an invention of a specific mechanism.
 

(iii) Construction of the initial prototype which involved
 
considerable trials-and-errors techniques to be applied.
 

(iv)Testing of the mechanism's workability, to be follow
ed by an intensive modification/redesign work on machine parts in order to
 

improve the whole machine.
 

3.3 The exchange cf visits was scheduled as : (i)the KKU
 
research team to travel to Israel in order to discuss the proposed design
 
and obtain suggestion/advice from the Israeli side, and to take place
 

near the end of October 1988, and (ii)the Israeli co-investigator/
 

consultant to travel to Thailand in order to help evaluate the semi-auto
matic sheller and give the necessary consultation for the remaining task
 
of the project, and to take place around mid-December 1988.
 



4 

4. RESULTS / DISCUSSION
 

4.1 The following dissemination work was carried out during
 
this reporting period :
 

4.1.1 Publication. A paper entitled 'The Model AE(KKU)2

Cashew Nu' Sheller' (inThai) 
was published in the September-December 1988
 
issue c. the Thai Agricultural Engineering Journal, whose distribution
 
was countrywide.
 

4.1.2 Exhibition at the Khon Kaen Silk Festival. The
 
festival took place during November 29 - December 8, 1987 and drew people

from all the provinces of the Northeast, together with people from else
where. 
 The Project's exhibits included informative posters on the research
 
work and the Model AE(KKU)2 poototypes to be demonstrated to interested
 
people (Pictures 1 and 2). 
 Leaflets on the sheller were prepared and dis
tributed to people and it could be concluded that the Project's partici
pation was one of the University's best which attracted most people.
 

4.1.3 Exhibition at the National Agriculture day.

The annual National Agriculture Day for this year took place at Bangkhen,
 
Bangkok, during January 30 
- February 7, 1988. 
 For this exhibition, the
 
Project obtaitied cooperation from the Horticultural Research Center of
 
Sri sa ket, Department of Agricultureto exhibit and demonstrate the
 
Model AE(KKU)2 sheller, along with other types of sheller which the Center
 
had. It 
was reported that throughout the whole exhibition there was much
 
more interest shown on the Model AE(KKU)2 sheller because of its compact
ness, good performance and low cost. 
Many people wished to purchase the
 
sheller on the spot but, unfortunately, the exhibited shellers were for
 
demonstration only.
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4.2 The preliminary design/construction work of the semi
automatic sheller gave the following results 
:
 

4.2.1 
 Design. The overall machine was designed on the
 
basis of semi-automatic action, with the feeding of the nuts done manual
ly. Therefore, the speed of the machine was governed by the maximum
 
feeding speed of the hand. 
The speed of the machine and its potential
 
capacity were estimated this way :
 

An estimated comfortable maximum hand feeding speed 
 = 45 nuts/min
 
The capacity of the sheller would be 
= 45 x 60 = 2700 nuts/h
 

= 21600 nuts/d,.y(8h)
 
Therefore, if the density of the nuts was 
inthe range 140 - 150 nuts/kg,
 
the capacity of the sheller would be approximately 150 kg/day which would
 
mean that the sheller could shell 1 ton of cashew nuts within 7 days.
 
Such figures were considered quite attractive to small-scale shelling
 
industry for Thailand, especially if the machine cost was kept low.
 

The synthesis of a possible mechanism for
 
the sheller is shown in Pictures 3 and 4. Here, the working principle is
 
such that the nut conveying plate B is caused to rotate by the driving
 
arm A. For every revolution of arm A, plate B rotates for approximately
 
1500 as shown and the rest 2100 it is left stationary. Such a move-then
stop mechanism as this is the key to the desired semi-automatic action of
 
the sheller, because during the 'move' interval the nut is conveyed from
 
one position to the next and then during the 'stop' interval the nut can
 
be shelled using the press/twist actions of the Model AE(KKU)2 sheller
 
incorporated on the driving shaft as shown.
 

4.2.2 Construction. 
A prototype of the semi-automatic
 
sheller was constructed according to the above principle and details
 
(Figure 1 and Picture 5). 
 This machine was far more complex in the design
 
and construction than the previously completed sheller, the Model 
AE(KKU)2.
 
There were more parts, many of which were complex in shape, to be manu
factured with high precision and therefore considerable workshop techni
ques had to be applied. For example, the plate cam had a twisted shape
 
and had to be fixed :n an exact position, consequently careful trials-and
errors technique had to be used in the construction of this piece before
 
being certain that it could function satisfactorily.
 



Prototype of the Semi-automatic Cashew Nut Sheller
 

Figure 1. Prototype of the Semi-automatic Sheller.
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4.2.3 Preliminary testing. The overali semi-automatic
 

sheller was built and initially tested for its working mechanism. The power
 
source for the machine at this stage was a hydraulic motor, which was
 
specially useful for this testing because the driving speed could be varied
 
according to needs. The proposed final sheller would have an electric motor
 
as its power source. With the use of a 
driving shaft speed of approximately
 
30 rpm, the working mechanism of the machine functioned as proposed but
 
improvements of certain parts had to be made in order to obtain smoothness
 
and precision in the working of the whole machine. 
This testing was recorded
 
in a video tape to be taken to Israel for consultation.
 

4.3 The exchange of visits between the KKU research team and
 
the Israeli co-investigator/consultant of the project took place as follows
 

4.3.1 Visit of the KKU's research team to Israel. The
 
KKU's research team working on the compact sized cashew nut sheller to visit
 
Israel, for the purpose of discussing the completed work on the Model AE(KKU)2
 
sheller and the proposed design on the semi-automatic sheller were :
 

- Thavachai Thivavarnvongs ....principal investigator
 

- Dr.Winit Chinsuwan ............ researcher/consultant
 

- Suchart Ngaecharoenkul .......... research assistant.
 

The visit was scheduled during October 25 - November 13, 1988, and the result
 
of this visit could be summarized as follows :
 

On the completed work on the Model AE(KKU)2 sheller : The
 
Israeli co-investigator/consultant of the project, Dr. Y. Sarig-also the
 
Director of the Institute of Agricultural Engineering, Agricultural Research
 
Organization, The Volcani Center, Bet Dagan, together with his relevant
 
research team (Picture 6) helped evaluate the sheller with the conclusion
 
that the KKU research team had definitely headed in the right direction for
 
the hand operated sheller and that the Model AE(KKU)2 sheller was the best
 
it ought to be. They left a question for the Thai research team to think
 
out whether the machine could be made cheaper by further simplifying certain
 

components of the machine.
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On the proposed design of the semi-automatic sheller :
The KKU research team played the video tape showing the working mechanism
 
of the built prototype 
to the Israeli research team. 
After viewing it,

the Israeli research team discussed the mechanism with the Thai researcfi
 
team and came to a conclusion that itwas a 
good and practical design.

They were very impressed with the Thai research team and gave thei:i
 
encouraging remarks to carry out refinement and a 
good completion work on
 
the semi-automatic sheller.
 

4.3.2 
The 2nd visit of Dr.Y.Sarig to Thailand. 
Dr.Y.

Sarig, the co-investigator/consultant of the project, was scheduled to

travel to Thailand during December 12-25, 1988 to help evaluate the prototype
of the semi-automatic sheller and give consultation as to how to improve the

design/construction of the machine. 
The result of his visit could be summa
rized as his having great satisfaction with the design and constructiun of
the prototype but pointing out that the overall cost of the machine had to be
watched carefully. 
He remarked that, from his experience, an electric motor
 
together with a reduction gear unit would cost quite high, therefore an
 
attempt should be made to limit the cost of 
the power source unit while
 
not lowering the desired quality of the driving power source. 
However,

there was a 
tendency that the cost of such items, together with labor cost,
inAsia would not be so high as 
inIsrael or Europe, therefore the potential

cost of the overall machine would be more reasonable when manufactured in

Thailand. 
Dr.Sarig also gave advice on the refinement work of the machine

inthat, for this type of machine and apart from a 
good design of its mecha
nism, the quality of the final product would depend highly on the craftsman
ship. The refinement work from then on, therefore, should emphasize the

importance of extreme precision and care inthe manufacture of machine parts

and inthe assembling of all the parts 
.-jether.
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5. CONCLUSION/REMARKS
 

The tasks carried out during this reporting period advanced
 
first with the unfading emphasis on the dissemination of the research
 
findings. More means of dissemination were attempted and yielded highly
 
satisfactory results. The exhibition of the Model AE(KKU)2 sheller at both
 
the Khon Kaen Silk Festival and the National Agriculture Day at Bangkhen
 
proved to be worthwhile and very successful because it attracted great
 
number of people constantly throughout the whole exhibition. As a result,
 
the sheller was made more well known to the public than before.
 

The design/construction work on the prototype of a semi-automatic
 
sheller was well under way. The prototype was given initial testing for its
 
mechanism's workability and yielded satisfactory result. This would lead to
 
the refinement and perfection of the semi-automatic sheller, to be disseminated
 
soon 
in the final phase of the project.
 

In judging whether the research findinswere successful or
 
satisfactory, the research collaborator on the Israeli 
side proved to be
 
very helpful because his evaluation of the research results, together with
 
constructive remarks, helped make the research findings more complete and
 
build more confidence on the Thai side. Therefore, the exchange of visits
 
between the Thai and Israeli researchers for this purpose, such as that
 
taking place in this reporting period, was ffost worthwhile.
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6. WORKPLAN FOR THE NEXT PERIOD
 

Within the next reporting period of April-September 1988, the
 
following activities will 
have been carried out and their results available
 
for reporting :
 

6.1 	 Refinement of the prototype of the semi-automatic sheller.
 

6.2 	Testing and evaluation of the prototype.
 

6.3 	Dissemination of both versions of the ccripact sized cashew
 

nut shellers.
 

6.4 	Conclusion of the research project and final report editing.
 



7. PICTURES
 

Picture 1. Poster exhibits at the Khon Kaen Silk Festival in
 

Nov.-Dec. 1988.
 

Picture 2. Demonstration of the Model AE(KKU)2 Sheller at
 

the Festival..
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Picture 3. The synthesis of a nut conveying mechanism for
 

the semi-automatic sheller.
 

Picture 4. The synthesis of a main driving shaft for the
 

semi-automatic sheller.
 



Picture 5. The constructed prototype of the
 

semi-automatic sheijer.
 

Picture 6. Research collaboration between the Thai and Israeli
 

research team at the Agricultural Enginee.'ing
 

Institute, the Volcani Center, Israel.
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1. BACKGROUND
 

The third progress report of the Cashew Nut Compact Sized Sheller
 

Project covered the research work carried out in the first half of the second
 

year which included the intensive modification/redesign work on the more
 

promising hand operated sheller, resulting inthe emergence of two new shellers,
 

namely the Model AE(KKU)1 and Model AE(KKU)2. These two shellers were formally
 

tested and evaluated in comparison with 4 other existing shellers procured in
 

Thailand in order to identify the most promising sheller. The results from
 

the performance test and economic analysis of all the shellers indicated that
 

the Model AE(KKU)2 sheller was the best all round and most appropriate to
 

introduce to cashew nut farmers and small manufacturers inThailand. The
 

dissemination work commenced with the presentation of a research paper (in
 

Thai) entitled 'Comparison of the Performances between Manually Operated
 

Cashew Nut Shellers' at the seminar on ' New Dimension inthe Agricultural
 

Development Using Appropriate Technology' at the Royal Irrigation Department,
 

Bangkok, on March 26-27, 1987.
 

The research work to be carried out inthe second half of the second
 

year of the project was to concentrate upon the perfection of the Model AE(KKU)2
 

sheller and on the dissemination of this sheller through more means.
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2. OBJECTIVES
 

The specific objectives of the research work for the fourth half

year of the project were to :
 

2.1 carry out further field testing and evaluation of the Model
 

AE(KKU)2 sheller,
 

2.2 carry out further refinement and perfection of the Model
 

AE(KKU)2 sheller, and
 

2.3 disseminate the Model AE(KKU)2 sheller through the following
 

means
 

2.3.1 Publication in a popular newspaper.
 

2.3.2 Entering of the Model AE(KKU)2 sheller in a prospective
 

national competition of inventive machinery/tools for agricultural use.
 

2.3.3 Further presentation of research paper(s) at appropriate
 

seminar/conferences.
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3.MATERIALS AND METHODS
 

3.1 Further field testing and evaluation of the Model AE(KKU)2
 

sheller were considered necessary and equally important incontrast with the
 
formal testing and evaluation under laboratory conditions. The field perform
ance of the sheller would reveal whether the sheller was reliable and durable
 
under actual working conditions. Therefore, a number of the Model AE(KKU)2
 

prototypes had to be manufactured and provided to cooperating villagers to
 
use inthe field for a suitably long period. Relevant data, such as those in
 

Appendix B of Progress Report No. 2, were to be collected daily for the whole
 

period and the results to be followed closely so that any improvement to be
 

made could be carried out readily.
 

3.2 The results obtained such as described in3.1 would enable
 
the researchers to further refine and perfect the model AE(KKU)2 sheller
 

while the long term performance testing was being carried out. Here, the
 
intuitive, trials-and-errors and conclusive consideration such as discussed
 

beforein the No. 3 report would play an important role again.
 

3.3 The dissemination of the Model AE(KKU)2 sheller would be done
 

more through the following means :
 

3.3.1 Publication in a popular newspaper. The first target
 
was the 'Bangkok Post' which was well recognized both regionally and inter

nationally.
 

3.3.2 Entering of the Model AE(KKU)2 in a prospective
 
national competition of inventive machinery/tools for agricultural use. Here,
 
the target was the '1987 Competition of Inventions Using Appropriate Technology'
 

organized by the Engineering Institute of Thailand under H.M. the King's
 

Patronage.
 

3.3.3 Presentation of the research papers was aimed at 2
 
upcoming seminar/conferences
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1. The 4th Seminar on 'Technology for Rural Develop

ment' at Khon Kaen Hotel, Khon Kaen, on July 16-17, 1987.
 

2. H.M.'s Fifth Cycle Commemorative Conference of
 

USAID Science Research Award Grantees, at Silpakorn University-Tapkaew Campus
 

and whale Hotel, Nakilon Pathom, on July 24-26, 1987.
 

4. RESULTS/DISCUSIION
 

4.1 The summary of results for the field testing/evaluation and
 

the refinement/perfection work of the Model AE(KKU)2 sheller can be found in
 

Appendix A of this report.
 

The activity during the long term field performance test is
 

shown in Picture I
 

The Model AE(KKU)2 sheller after refinement is shown in
 

picture 2
 

4.2 The dissemination of the Model AE(KKU)2 sheller through
 

various means yielded the following results :
 

4.2.1 Publication in the 'Bangkok Post'. An article entitled
 

'Helping Boost Cashew Nut Trade' was published in the Home Business Section
 

of the April 10, 1987 issue of the Bangkok Post (Appendix B). This article
 

was based upon the data obtained from the research findings of the project
 

and after the publication there were responses from both inside and outside
 

Thailand. There were letters and requests for further information from
 

Rayong Province, Bangkok, Chiang Mai, Indonesians residing in Thailand, the
 

Philippines and some company in Singapore.
 

4.2.2 Competition. The Model AE(KKU)2 sheller was entered
 

in the '1987 Competition of Inventions Using Appropriate Technology'
 

organized by the Engineering Institute of Thailand under H.M. the King's
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Patronage. The sheller was awarded the 3rd prize while no one was awarded
 

the 1st prize. The 3rd prize plaque is shown in Picture 3 and another special
 

plaque was also awarded by the university as shown in Picture 4.
 

4.2.3 Seminar/Conferences.
 

1. A paper entitled 'Cashew Nut compact Sized Sheller
 

Model AE(KKU)2' was presented at the H.M.'s Fifth Cycle Commemorative
 

Conference of USAID Science Research Award Grantees, at Silpakorn University-


Tapkaew Campus and Whale Hotel, Nakhon Pathom, on July 24-26, 1987. The
 

paper is presented as Appendix A of this report.
 

2. A paper (inThai) entitled 'The Model AE(KKU)2
 

Sheller' was presented at the 4th Seminar on 'Technology for Rural Development'
 

at Khon Kaen Hotel, Khon Kaen, on July 16-17, 1987. The essence of this
 

paper was very similar to that of the above mentioned paper and therefore
 

was not presented as an appendix inthis report.
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5. CONCLUSION / RE/AWIKS
 

The research work carried out in this reporting period
 
emphasized, firstly, the importance of a further field testing/evalua
tion scheme to ensure the reliability of the sheller and a further
 
refinement scheme in order to perfect the Model AE(KKU)2 sheller. 
 The
 
result obtained was satisfactory because there were many improvements
 
made on the sheller's components and the final evaluation of the sheller's
 

performance indicated better figures than before. 
 The final appearance
 
of the sheller was also paid attention to and improved wherever possible
 
in order to make it look more attractive to the user. All these involved
 
effort and time but seemed unavoidable if the sheller was to be popular
ized among the cashew nut farmers and small manufacturers.
 

Secondly, the importance of dissemination work can never
 
be overemphasized. It is the most important pipeline joining the resear
cher and the end-user. As can be seen in this report, various means of
 
dissemination work have been done and quite successfully too, but it was
 
felt that much more still needs to be done in order that the research
 
result should reach the 2nd-users as much as possible. It has, therefore,
 

been decided that the dissemination work on the Model AE(KKU)2 sheller
 
should continue strongly altioough the sheller itself has reached an almost
 

full satisfaction stage.
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6. WORKPLAN FOR THE NEXT PERIOD
 

Witin the next reporting period of October 1987 - March
 
1988, the following activities will have been carried out and their
 
results available for reporting :
 

6.1 Further dissemination work on the Model AE(KKU)2
 
sheller through various means,
 

6.2 Initial design/construction of a semi-automatic
 
sheller, and
 

6.3 Exchange of visits between the KKU research team
 
and the Israeli co-investigator/consultant of the project inorder to
 
collaborate on the remaining research task of the project.
 



7. PICTURES
 

Picture 1. Long term field performance test of the Model AE(KKU)2 Sheller
 

Picture 2. The Model AE(KKU)2 sheller after refinement.
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Picture 3. The plaque awarded by the Engineering Institute of Thailand
 

under H.M. the King's Patronage.
 

Picture 4. The plaque given by Khon Kaen University for a successful
 

work on the Model AE(KKU)2.
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8. APPENDICES
 

Appendix A : A paper entitled 'Cashew Nut Compact Sized Sheller:
 
Model AE(KKU)2', presented at the H.M.'s Fifth Cycle
 
Commemorative Conference of USAID Science Research
 

Award Grantees, at Silpakorn University - Tapkaew
 

Campus and Whale Hotel, Nakhon Pztbhom, on July 24-26,
 

1987.
 

Appendix B : An article entitled 'Helping Boost Cashew Nut Trade',
 
published in the Home Business section of the April
 

10, 1987 issue of the Bangkok Post.
 



APPENDIX A
 

CASHEW NUT COMPACT SIZED SHELLER : MODEL AE(KKU)2 

Thavachai Thivavarnvongs, Winit Chinsuwan and Suchart Ngaecharoenkul 

Department of Agricultural Engineering, Khon Kaen University.
 

ABSTRACI 

Tie Model AE(KKU)2 cashew nut sheller was designed and
developed to give high shelling performance when compared with other ex
isting manually operated shellers in Thailand. When used to shell cashew 
nuts whose density was approximate!y 170 nuts/kg, with medium-skilled 
operator and %ithout pretreatment of the nuts, the obtained shelling rate 
was 0.68 kg (kernels)/h oi 5.44 kg (kernels)/day (8h), with whole-ker
nel recovery of 85 %. The sheller had a compact size of 10 cm base 
width , 13 cm base length and 35 cm overall height, with a total weight
of 1.5 kg. The Model AE(KKU)2 sheller had a proposed cost of 200 
300 baht apiece and was expected to help cashew nut farmers and small 
manufacturers in Thailand sharply boost their income. 

INTRODUCTION 

Cashew nut is a rapidly emerging cash crop in Thailand.
Shelled cashew nuts offer far greater local income and export potential
than the unshelled variety. The local price of unshelled nuts is 10 - 25
baht/kg, compared with 120 - 250 baht/kg for shelled nuts. It takes 
about 31 kg of unshelled nuts to make 1 kg of kernels and therefore
cashew nut farmer who shells his own nuts before sale can increase his

a 

income from the crop by 200 - 300 %. A survey carried out on cashew 
nut farmers and small manufacturers indicated that they needed a com
pact sized sheller which was inexpensive and could be manually operated,
and another which had a higher shelling capacity and was power driven. 
The research project :herefore concentrated first on the design and deve
lopment of a manually operated sheller with emphasis on cormpctness,
high performance and good economy. 

MATERIALS AND METHODS 

Two versions of the hand-operated shellers were designedand constructed at Khon Kaen University, both with shelling mechanisms 
for i) cutting the cashew nut shell and ii) twisting the halved shells open.
The 'iwo prototypes, namely the Model AE(KKU)1 and the Model AE(KKU)2, 
were tested and evaluated, both for their performance and economically,
in comparison with 4 other versions of the manually operated shellers, all
of which were procured in Thailand. The testing and evaluation were done 
in otder to determine the most promising sheller(s) to be introduced to the 
cashew nut fi.rmers and small manufacturers. The 6 prototypes of the man
uallyoperated shellers tested and evaluated were as shown in Figure 1. 



( The hand operered 'press-blade type' sheller. (D Th hand operated 'press/twist-blade type' nheller. 0 The hand operated 'press/twist-blade type' sheller. 
Model AE(KKU)l ) ( Model AE(KKU)2 

.......... :
 

(D The hnd/foot operated 'pressi (3 The two hand operated 'pressf 06 The foot operated 'press-bladeseparation-blade type' sheller, separation-blade type' sheller. t.Tp .hller. 

Figure 1. Prototypes of the manually operated cashew nut -hellers. 
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Fartorial design was used and analysis of variance was em
ployed for the interpretation of the test results. The performance of each
 
sheller was evaluated by using the following indicators :
 

Shelling rate (kg/h) = 	 weight of cashew kernels 
obtained per hour 

Whole-kernel recovery (%) = wt.of whole kernels 
wt. of whole + broken x 100 

kernels 

The economy of each sheller was evaluated by considering
 
the following :
 

- Breakeven amount of nuts to be shelled (kg/yr) 

- Payback period (yr) 

- Net profit (baht/yr) 

RESULTS AND DISCUSSION 

Testing and evaluation of the 6 versions of the manually 
operated shellers indicated that the Model AE(KKU)2 sheller was in the 
best performance group and offered the best breakeven amount to be 
shelled, payback period and net profit (1). The Model AE(KKU)2 shell
er was then given a long term performance test covering a period of two 
months. The results indicated that the size and material of certain com
ponents had to be changed and that an additional component was necess
ary to ensure the machine's durability. The improved version of the shel
ler , its simple method of operation and its overall components are as 
shown in Figures 2, 3 and 4 respectively. The refinement. done on the 
sheller were as follows : 

1. The size of the fulcrum brackets was increased to 
4 x 30 x 30 mm and the diametcr of the pin was increased to 16 mm. 

2. The lower blade holder, originally made from 4 mm 
thick steel strip, was changed to angle steel piece of 4 x 25 x 25 mm 
plus 3 mm thick steel strip. 

3. The lower and upper blades, originally made from 
3 mm thick steel bar, were changed to 1.5 mm thick flat spring steel. 

4. The size of the spring was increased to i) 20 mm 
coil diameter and ii) 2.8 mm wire diameter, and the spring was wound 
from one whole wire. 

5. The ring, originally not existing, was ar;ded in or
der to minimize the wearing out and the bending of the screw end of the 
press/twist lever. 



Model AIE.(KKU)2 

Fulcrum brackets 

4 Lower blade holder 

Lower blade 
6 Upper blade 

Cutting depth setter 5 
r Oiess/Twist axle 

Press/Twist lever 

O Hinged bar8 Toision spring 
12 Ring 

Scale full size
 

Figure 2. The hand operated 'press/twist-blade type' sheller.
 

Model AE(KKU)2
 

I 

(a) Position the nut onto the (b) Press the lever down so that
 
lower blade, both the upper and lower blades
 

cut into the shell.
 

Q,
 

(c)iwist the lever to the right (d)Release the lever and take out
 
or left to open up the halved the shelled nut.
 
shells.
 

Figure 3. Operating procedure for the Model AE(KKU)2 sheller. 
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The Model AE(KKU)2 sheller was again tested and the latest
 
results obtained were as follows :
 

Shelling rate 0.68 kg (kernels)/h 
( or 5.44 kg (kernels)/day(8h) 

Whole-kernel recovery 85 % 

Thetest was carried out injune 1987 using raw nuts 
whose density was approximately 170 nuts/kg,
with medium-skilled operator and without pretreat
ment of the nuts. ) 

For long term performance consideration, testing of the sheller during May -
June 1987 indicated that it had the necessary durability because all the com
ponents functioned satisfactorily during operation and did not show signs of 
fatigue at thu end of the two-month test. 

The economic evaluation of the sheller arc as shown in
Figures 5, 6 and 7. The results shcw that the breakeven amount to be
shelled and the payback period generally have low values in the practical 
range, thus ascertaining the cost-effectiveness of the machine. Figure 7 
shows that the mure the nuts are shelled the better the net profit is,
therefore to obtain the highest possible profit the farmers or small manu
facturers should make sure that they use the sheller to shell the maximum 
amount of cashew nuts. 
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rison of the Performances between Manually Operated Cashew Nut Shellers. 
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Development Using Appropriate Technology' at the Royal Irrigation Depart
ment, Bangkok, on March 26-27, 1987. ( in Thai 
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1RFAKEVEN AMOUNT 
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Breakeven amount 
to be shelled 7 
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Unshelled cashew nut value (baht/kg) 

Figure 5. Relation between breakeven amount to be shelled 

and unshelled cashew nut value. 
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Figure 6. Relation between payback period and amount of 

cashew nuts to be shelled. 
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I I 	 I 

-0 j NET PROFIT 

Model AE(KKU)2 Sheller 

,ooo -	 - - - - -/ 

30,000 /-


Net profit 	 / 

income/Expcnditure 

(baht/yr) ooo - - 7 

011 
-10,000 

0 	 (Unshelled cashew nut value - 20 baht/kg) 

200 	 00 600 800 1,0' 

Amount to 	 be shelled (kg/yr) 

Figure 7. 	 Relation between net profit and amount of 
cashew nuts to be shelled. 

Note 	 The fixed and variable values used in the economic analysis were 
as follows : 

1. Machine 	cost 250 B 
2. Machine 	 life 5 yr (approx.)
3. 	Maintenance cost 	 10 % of machine cost 
4. Shelling 	rate 0.68 kg/h
5. 	Whole-kernel recovery 85 % 
6. 	 Wages for shelling 15 /kg (kernels) 

(10 //h (approx.))
7. 	Wages for inner skin peeling 12 4 /kg (kernels) 
8. 	 Conversion ratio between wt. of 

unshelled nuts and wt. of kernels 3.5 1 
9. 	 Unshelled cashew nut value 20 A /kg

10. Whole-kernel price 	 150 A /kg 
11. Halved-kernel price 	 110 B /kg 
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Helping boost cashew nut trade
 
A JOINT US.Israel
 
Cooperative Develop.
 
ment Re earch Pro
gramme, led by Khon " 

"-'.
 
Keen U'niversity's

Assoc Prof Thavachai 

". -

Thivavarnivongs, has r
developed what it 
claims is the most Z5)4J -~PYpractical and economi.
 
cal cashew nut sheller
 
available for thF embry
onic Thai c-shew nut
 
export industry.
 

The Model AE (KKU) -I
2 sheller, the second of
 
th two ahellers de
veloped by the universi
ty's parment of Agri
cultural Engineering,
 
was finally chosen as
 
the beat of the six shell
ers tested by the project
 
team and will, there
fore, be ir.troduced to .
 
cashew nut farmers and
smralllme4ium sized Cashew nut is a 
manufacturers all over rapidly emerging cash A US-Israel Cooperative Development Re-Thailand. crop in Thailand and 

Chief among the India. The crop was search Programme, under USAID sponsor
advantages of theModel introduced in the South 
AE (KKU) 2 are itslow of Thailand some time shin, Is underway to develop the most 
cost and easy operation. ago and has proved com- suitable cashewThe macine, inerciallyw sucressful in nut sheller for Thailand, 
is easily used by some- that region. However, East African countries, India and other 
one with minimal me- production had been developing countries with cashew nut
chanical skills, will be mainly limited to 
made available fur as domestic consumption. production potential. 
little as 200-300 baht The three-year project, which is beingapiece. This compares RAINFALL organised by Khon Kaen University's Dewith the high cost of 
some mechanical shell- partment of Agricultural Engineering under era such as the Olter- At first, it was 
mare processing plant wrongly Mlieved that the leadership of Assoc Prof Thavachal 
in Tanzania which was cashews would only Thlvavarnvongs, began in September
set up in 1966 for a total grow well in the South 
cost ofabout 3875,000, where there is regular 1985. 

Shelled cashew nuts annual rainfall, but 
offer far greater export around 190,the Already, the project has selected a manupotential than the un- culture Division of the ally operated sheller which it considers
shelled variety. The Department of Agricul
local price of unshelled ture Vlanted cashew in most appropriate for Thailand. The Modelnutsis8-16baht perkg, the Northeast and dis- AE (KKU) 2 sheller was developed at Khon
comp-ed with 130-180 covered that cashewbaht per kg for shelled was =vergree, and Kaen University and will be made availablenuts. could wit d to farmers and small/medium-sized manu-

It takes about 3.5 kg drought and poor soilof unshelled nuts to conditio.a with mini- facturers at a low cost of 200-300 baht each.make one kg of kernels. Ina] care. Fruit bearing Assisting Prof Thavachal in his research
The project team esti- was as good an in ochermates that a farmer reions. Is Dr Yoav Sarig of Israel's Institute ofwho ahells his own nuts Cultivation in the 
before sale can increase Northeast had the Agricultural Engineering and Dr Winithis income from the crop potential of improving Chinsuwan of Khon Kaen University.
by 300%. rua cash income, 



promoting exports and cashew nuts have in. 
cover for cluded cracking with a

de to solve wooden hammer, burn.the drought problem. ing the nuts followed by \nds 
Towards 1980, the extraction of the kernels

Thai Government with a piece of metal,
started to recognise hahing with a knife
these facts and estab- blade, pressing and cut
lished a policy to po- ting the shell with a 
mote cashew nut pair ofblades. 
production. Conse- None of these meth.
quently, there has been ods have provided good
successful promotion of results because tie er
cashew planting in the nels are often broken, 
Northeast, starting hialv-d, fungi-formed or
with lei Province and contaminated with toxic 
later Si Sa Het, Ubon oil Such kernels do not s.
Ratchathani, Kalasin, have good appeal, are
Roi-Et and Nak-on unsafe fur consumption -
Ratchasima provinces and los in %alue. ~./~.The latest available howeN er, reearch 7 " ;i-; 
figures (1985) of Thai- has been carried out,
land's expoits ofcashew e 1peciallyin "he .ashew 
nuts shc.A that approxi- nut-pruducir, coun
rnatelv 114 million baht t-ries, to find the most *
 
was earned from L- effective method ofproc

shelled nuts and only essing the nuts.
 
2 5 million baht or 13Z The Tropical Prod.
 
of the total from shelled uctz, Irtitute (TPI) in ABOVE: ThelMode AE(KKU)n2ca inacinn.
shewnutshelter 
nuts. Culham, England, has BELOW I he Model AE (KKU) 1 one of the six cashew nut shellers 

Despite the income done a suh tantial thetest. 
potential of shelled nuts amount of researchas opposed to unshelled work for these countries :7-V - Ie 
ones, problems with and developed some I ,Y -
shelling have always 
existed and discouraged 

standard 
methods. 

processing 
The methods 

p 
farmers from planting essentially consist of 
the crop. gets if.roasting or heating the 

egreatestffi-nuts in a bath of CNSL 
culty has been the until the shells become 
decortication or effec-
tive shelling of the nut, 

crisp and then subject
ing them to appropriate . 

which resulted from the decortication devices. 
rature of the shell In Thailand, such 
which consists of a very standard methods are 
hard outer skin, an 
intermediate layer ci.n-
tainirg toxic oil and an 

also currently used and, 
therefore, the existing
shelling machines are of 

inner skin A good shell- twc main types: the 
ing method sh-juld en-
Fure a fast and accurate 
operation resulting in a 
clean, toxin-free, unbro-
ken whole kernel. All 
these qualities are 
essential to obtaining a 

manually operated 
press blade and the 
power-driven circular 
blade. The former has 
the disadvantage of re
quiring considerable 
operator skill and has 

good price for the ker. :ow shelling capacity,
nel. whereas the latter has 

The shell itself has a the disadvantage of re-high commercial value quiring two uncontinu-
because the toxic oil in ous operations ofgroov-
the intermediate laver, ing then separating the
called CNSL (cashew shell, both on separate
nut shell liquid), com- machines, and consider-
prises 90% anacardic able operator skill as itacid and 10 cardol, is dangerous to operate.
which have numerous Elsewhere, the more
app!ications in the sophisticated method of
medical and industrial centrifugal cracking has
fields. The shell is worth been researched by the 
at least 10 of the ker- 'IPI, but this is expen-
nel price and is, there- sive to establish and the
fore, an important by- results do not neces-
product. sarily live up to the 

costs involved.CRACKING In Israel, within the 
Division of Fruit Har-
vesting, Institute ofThe ordinary meth- Agricultural Engineer.

ods used by farmers or ing, research has been
factories to shell the carried out on the 

mechanised cracking of 
nuts and a compact me-
chanical cracker for 
macadamia nuts de-
veloped. Israel's com-
petitive advantage in 
this field has become 
obvious and, thus, it 
was decided that Thai-
land could benefit 
through collaborative 
efforts to tackle the 
same problem, 

COMPACT 

In i-ew of a definite 
need for a compact
sheller, the difficulty in. 
volved in the shelling
method, the large crops
worldwide, especially 

those coming up in 
Thailand, and the 
potential capability of 
the collaborative effort, 
it was, therefore, de
cided appropriate to 
develo a ow-coat, con. 
pact agricultural ma
chine that could effec
tively and efficiently en
sure a Satisfactory proc
esa rate and produce 
quality kernels. 

The overall objective 
of the US-Israel Cooper
ative Development Re. 
search Programme,
under United States Ag. 
ency for Industrial 
Development (USAID)
sponsorship, organised
by Khon Kaen Univer
sity was to help cashew 
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nut farmers and small/
medium-sized nranufac. 
turers shelfcashew nuts 

Hand Operated PressfTwi! Blade Type' 

more efficiently andeffectively with higher 
ultimate quality and,
thus, improve yural in. 

Model AE (NKL) 2 

come. 
The three-year 
etmber behihgan in91985, had 

three specific objectives:
to investigate ane6 
evaluate available 
cashew nut shellers; to 
modifv and evaluate the 
most promising sheller 
with emphasis on com-
pactness, reliability and 
economy; and to trans. 
ferthe improved tech. 
no'og' to users through
dmonstration, publics. 
tion and expert consul. 
tation. 

At the end of the 
Project, it is expected
that the following re
suits will be. arlieved: 
all mnformatiun will be
assembled End avail. 
able for the production 
of the most suitablecompact.sized sheller; 
the information on suit
able prototypes will be 
distributed; and impacts
will hav been realised 
on cashew nut produc
tir*n in Thailand, EastAfrican countries, India 
and other developing 

countries w2.h casbew 

nut production poten-

tial. 


A survey carried out 

by the project team

found that cashew nut 

farmers and small/

medium-sized m&nufac-

turera required a 

cOmpact-sized cashew 

nut sheller which was 

inexpensive and could 

be manually operated
and another which had 
a higher shelling ca-
pacity and was power-
operated, 


BLADE 

It was found thatexisting cashew nut 
shellers in Thailand 
used a hand-operated 
press blade type with a
shelling mechanism 
that could be modified 

'Bs 
2 Fu bracl,
rn e
 
2Flrmbuit 

4 Lc.e b de Kid ri , 

5L e ld 

6 Upper blade 

7 Cutringdepth stter 

8 Ptes/Tisl axle
 
9 Ptess,'Tgst
leer
 

1o Hinged bar 

11 Torsionspring 

and improved, 
Iwo versions of the 

hand-operated shellers 
were designed and con-
structed at Khon Kaen
University, both with 
"mproved shelling
mechanisms for cutting
the cashew nut shell
and twisting the halved 
shells open. 

Three other manually
operated prototypes 
were procured and all 
six tested and evaluatedfor performance and 
economy in ordetr to
deter-mine the best 
sheller, 

The results of the 
testing and evaluation
indicated that the hand-
operaed Model AE(KKU) 2 cashew nutsheller had the best per-
formance and was the 
most economical. It was,
therefore, decided to
introduce this sheller to 
cashew nut farmers and 

smalI'mediumn sized 
manufacturers, 

It was also decided 
that further research on 
cashew nut shelling
would concentrate on 
the design and construc-
tion of a compact power.
operated sheller,

The details of the 
Model AE (KU)2 ap-
proved by the pro 
gramme are: cost, 200. 
300 baJt er machine;
and perormance, ashelling capacity of 0.6 
kg per bour with an 80
whole-kernel recovery 
rate. 

The team estimated 
that for every 3.5 kg of
unshelled nuts sold, the 
cashew nut farmer
would get about 40
baht, whereas, if he 
shelled these nuts and 
sold one kg of kernels,
he would receive 150 
baht. 


Each raiof cashew 

Cshew Nut Sheller
 

Scale: fullt: " 

plantation averages 45 
trees with a yield of six 
kg of unshelled nuts per
tree or a t tal of 270 kg 
per rai. If the cashew 
nut farmer sells the 
nuts unshelled, he will
receive about 3,000 baht 
per rai, whereas if heshellsthe nuts and sells 
them on the local mar
ket, he will receive more 
than 11,000 baht per 
rai. 

It is expected that 
within a few years, if
used widely, the Model 
AE (KKU) 2 cashew nut 
sheller will help cashew 
nut farmers all over 
Thailand earn millions 
of baht, especially those
in the Northeast, ex.
ports of unshelled nuts 
vill decrease and much 
more money in the
cashew nut business 
will be saved and 
earned for Thailand. 
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1. BACKGROUND
 

The second progress report of the Cashew Nut Compact Sized Sheller
 

Project covered the research work carried oAL in 'lie second half of the first
 

year of the project which included the survey on the need of cashew nut farmers
 

in Northeastern Thailand for appropriate shellers, the initial testing/evalua

tion of the existing shellers procured in Thailand and the modification/redesign
 

of the more promising shellers.
 

The research work to be carried out in the following half year was
 

scheduled to cover an intensive modificdtion/redesign work on the more promis

ing shellers, to be followed by a formal testing/evaluation scheme in order to
 

identify the most promising sheller, and the dissemination of the research
 

finding through appropriate means.
 

2. OBJECTIVES
 

The specific objectives of the work for the third half year of the
 

project were to :
 

1. carry out an intensive modification/redesign of the hand operated
 

sheller so that more promising sheller(s) would be obtained,
 

2. carry out a formal testing/evaluation of all the relevant
 

shellers using factoial design and analysis of variance in order to identify
 

the most promising sheller, and
 

3. disseminate the research finding through appropriate means.
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3. MATERIALS AND METHODS
 

3.1 The intensive modification/redesign work on the hand operated
 

sheller involved the following steps :
 

(i) Intuitive study of the existing mechanism of the sheller
 

with proposed means to improve it.
 

(ii) Trials and errors on machine components.
 

(iii) Refinement on machine components and the overall design
 

of the machine.
 

(1v) Conclusive design/construction of the prototype.
 

(v) Preliminary testing of the prototype.
 

3.2 The formal testing and evaluation of all the relevant shellers
 

in comparison with each other were based on the following methods :
 

3.2.1 Factorial design and analysis of variance. For each
 

sheller under testing, its performance was determined using the following
 

indicators
 

(i) shelling capacity, kg(kernels)/h.
 

(ii) shelling efficiency, %.
 

(iii) whole kernel recovery, %. 

The variables that might have effects on these indicators were
 

- type of sheller 

- operator on the sheller 

- day of shelling test 

These variables would be randomized in such a way that between all the days
 

of shelling test, every operator would pair with every type of sheller.
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3.2.2 Economic analysis. Each type of sheller was analysed
 

according to its economy, with the following indicators
 

(i) break-even point, kg/yr.
 

(ii) payback period, yr.
 

(iii) net profit, V/yr.
 

3.3 The dissemination of the research finding could commence
 

appropriately with the presentation of a research paper at an upcoming
 

seminar/conference on such a theme as appropriate technology for rural
 

development.
 



4
 

4. RESULTS/DISCUSSION
 

4.1 The intensive modification/redesign work on the hand operated
 

sheller followed the steps as set out in 3.1 and the results could be
 

summarized as follows
 

(i) The hand operated 'press/twist blade type' sheller
 

Model AE(KKU)I.
 

This sheller (Figure I and Picture 1) was the first result of modification
 

done on the hand operated press-blade type sheller, with a successful
 

attempt to add a twisting action of the upper blade of the she]ler to the
 

preceding cutting action. A preliminary testing of Lhis sheller was carried
 

out, using the same conditions as those for the previous initial testing, and
 

the result on its performance was obtained as follows :
 

- shelling capacity 0.3 kg(kernels)/h 

- whole kernel recovery 68 % 

(ii) The hand operated 'press/twist blade type' sheller
 

Model AE(KKU)2.
 

This sheller (Figure 2 and Picture 2) was a redesign of the Model AE(KKU)1
 

sheller on the basis of making the sheller more compact and more economical
 

while maintaining the same principle of shelling. The changes and differences
 

in the design of the two shellers can be compared between Figure I and Figure
 

2. The comparative compactness and cost of the two shellers could be summar

ized as follows
 

Model AE(KKU)1 Model AE(KKU)2
 

- Overall weight 3.5 kg 1.5 kg
 

- Overall height 45 cm 35 cm 

- Cost approx. 350 B approx. 250
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Hand Operated 'Press/Twist Blade Type' Cashew Nut Sheller 

Model AE(KKU)I 

I Base 

2 Post 

3 Bearing plate 

4 Lower blade holder 5 0 

5 Lower blade 04 

6 Upper blade 

7 Cutting depth setter 0 

8 Press/Twist axle 

9 Press/Twist lever 

10 Ball bearing 

11 Compression spring Scale: 1: 3 

Figure 1. The hand operated Model AE(KKU)I Sheller.
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Hand Operated 'Press/Twist Blade Type' Cashew Nut Sheller 

Model AE(KKU)2 

2 Fulcrum brackets
 

4 L a o
 

4 Lower blade holder
 

6 Upper blade
 

7 Cutting depth setter
 

8 Press/Twist axle
 

9 Press/Twist lever
 

10 Hinged bai 

11 Torsion spring Scale: 1 :2 

Figure 2. The hand operated Model AE(KKU)2 Sheller.
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A preliminary testing of this sheller was also carried out, using the same
 

conditions as those for the previous initial testing, and the following was
 

obtained
 

shelling capacity 	 0.31 kg(kernels)/h
 

whole kernel recovery 70 %
 

4.2 Formal testing and evaluation were carried out on 6 prototypes
 

of cashew nut shellers, which included 3 previously procured shellers, 1
 

additionally procured sheller and 2 newly developed shellers under this
 

project. They were
 

1. 	The hand operated 'press-blade type' sheller
 

2. 	The foot operated 'press-blade type' sheller
 

3. 	The two hand operated 'press/separation-blade type'
 

sheller
 

4. 	The hand/foot operated 'press/separation-blade type'
 

sheller
 

5. 	The hand operated 'press/twist-blade type' sheller
 

Model AE(KKU)1
 

6. The hand operated 'press/twist-blade type' sheller
 

Model AE(KKU)2
 

Factorial design was employed for the performance test using 6 unskilled
 

operators performing the shelling test (Pictures 3,4 and 5) for G continuous
 

days. Other testing conditions to be specified were :
 

- Raw nuts : Kalasin variety, density approximately 230 nuts/kg.
 

- Pre-shelling treatment of nuts : none required, except
 

natural sun drying
 

The results from the performance test and analysis of variance
 

indicated the following :
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(a)shelling capacity : the maximum value of 2.63 kg(kernels)/h
 

was obtained for the Model AE(KKU)2, which was statistically significant at
 

5 % level.
 

(b) shelling efficiency : an excellent value of approximately
 

99 % was obtained for each sheller, which indicated that the manually operated
 

shellers generally gave very small percentage of unshelled nuts.
 

(c)whole kernel recovery : the three shellers which gave the
 

best percentage whole kernel recovery of over 60 % were the two hand operated
 

)press/separation-blade type' sheller, the Model AE(KKU)1 iind the Model
 

AE(KKU)2 shellers. These were all statistically significant at 1 % level.
 

The results from the economic analysis indicated that the Model
 

AE(KKU)2 had the advantage over the other 5 shellers economically because it
 

gave the best curves for the break-even point (kg/yr), the payback period (yr)
 

and the net profit (9/yr).
 

4.3 The first dissemination of the research finding took place
 

with the presentation uf a paper (inThai) entitled 'Comparison of the
 

Performances between Manually Operated Cashew Nut Shellers' at the seminar
 

on 'New Dimension inthe Agricultural Development Using Appropriate Technology'
 

at the Royal Irrigation Department, Bangkok, on March 26-27, 1987. The paper
 

is presented as the Appendix of this report.
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5. CONCLUSION/PEMARKS
 

Two versions of the hand operated shellers, the Model AE(KKU)I
 

and Model AE(KKU)2, were obtained out of this research project with good
 

potential both in their performance and economically. They were formally
 

tested and evaluated incomparison with 4 other existing shellers in order
 

to identify the mu:t promising sheller. The performance test, using facto

rial design and analysis of variance, and tne economic analysis gave results
 

indicating that the Model AE(KKU)2 sheller was the best all round sheller
 

and considered most suitable to introduce to cashew nut farmers and small
 

manufacturers in Thailand to sharply boost their income.
 

The dissemination of the research finding commenced with the
 

presentation of a paper on the work carried out as described above at an
 

appropriate seminar in Bangkok. More dissemination work must be done in
 

order to popularize the Model AE(KKU)2 sheller.
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6. WORKPLAN FOR THE NEXT PERIOD
 

Within the next reporting period of April-September 1987, The
 

following activities will have been carried out and their results available
 

for reporting :
 

6.1 Further field testing and evaluation of the Model AE(KKU)2
 

sheller.
 

6.2 Further refinement and perfection of the Model AE(KKU)2
 

sheller.
 

6.3 Dissemination of the Model AE(KKU)2 sheller through the
 

following means :
 

6.3.1 Publication in a popular newspaper.
 

6.3.2 Entering of the Model AE(KKU)2 sheller in a prospec

tive competition of inventive machinery/tools for agricultural use.
 

6.3.3 Further presentation of research paper(s) at approp

riate seminar/conferences.
 



7. PICTURES
 

Picture 1. The hand operated Model AE(KKU)1 Sheller.
 

Picture 2. The hand operated Model AE(KKU)2 Sheller.
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Picture 3. The 6 shellers with 6 operators for the performance test.
 



13 

Picture 4.The performance test on 3 of the 6 shellers.
 

Picture 5. The performance test on the other 3 of the 6 shellers.
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8. APPENDIX
 

A paper presented at the Seminar on "New Dimension for
 

Agricultural Development Using Appropriate Technology"
 

at the Royal Irrigation Department, Bangkok, Thailand,
 

on March 26-27, 1987 (inThai).
 

Comparison of the Performances between Manually Operated Cashew Nut Shellers
 

ABSTRACT
 

6 prototypes of the manually operated cashew nut shellers were
 

tested and evaluated for both their performance and economy in order to
 
determine which would be the most promising sheller. The test and analytical
 
results indicated that the Model AE(KKU)2 Sheller was among the best overall
 

performance group and offered the best breakeven point, payback period and
 

net profit.
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1. BACKGROUND
 

The first progress report of the Cashew Nut Compact Sized Sheller
 

Project covered the work carried out inthe first half year of the project
 

which was mainly the preparation of research workplan, including the hiring
 

of technical staff, the visit of the Israeli co-investigator, Dr.Y. sarig,to
 

Thailand to give consultation and make some initial survey, and the procure

ment of equipment and prototypes of the existing shellers for investigation.
 

The research work to be carried out in the following half year
 

was scheduled to cover the field survey and data gathering on the cashew nut,
 

emphasizing the need for appropriate sheller(s) inthe Northeast of Thailand,
 

the initial testing and evaluation of the existing she~lers procured in
 

Thailand and the modification/redesign of the more promising sheller(s).
 

2. OBJECTIVES
 

The specific objectives of the research work for the second half

year period of the project were to :
 

2.1 survey the need of cashew nut farmers in Northeastern Thailand
 

for appropriate shelling machine(s),
 

2.2 carry out initial testing and evaluation of the existing
 

shellers procured inThailand, and
 

2.3 modify or redesign the more promising sheller(s).
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3. MATERIALS AND METHODS
 

3.1 The survey of the need of cashew nut farmers for appropriate
 
shelling machine(s) was carried out using a specifically designed question
naire to interview cashew nut farmers in all the provinces of the Northeast
 
of Thailand. The questionnaire was divided into 5 nain parts, with the first
 
3 parts oeing on general agricultural aspects and the final 2 parts being on
 
cashew nut production and the need for appropriate shelling machine(s). The
 
collected data were to be analysed using the microcomputer and a conclusion
 
was to be drawn on whether there was a need for appropriate shelling machine(s),
 
what type and what special characteristics.
 

The questionnaire, translated into English from the original Thai
 
version actually employed in the field survey, is presented in Appendix A.
 

3.2 The initial testing of the existing shellers procured in
 
Thailand was carried out on 4 versions of the shellers, namely
 

1. The hand operated press-blade type sheller.
 

2. The foot operated press-blade type sheller.
 

3. The hand operated press/separation-blade type sheller.
 

4. The hand operated circular saw blade type sheller.
 

The performance of each sheller was recorded and determined as 
set out in the
 

data sheet as shown inAppendix B.
 

3.3 The results obtained from 3.1 and 3.2 would indicate which
 
would be the more promising sheller(s). Therefore, a decision was to be made
 
whether to modify or redesign the sheller(s) with emphasis being placed upon
 
the following criteria : simplicity/compactness inthe design and construction
 

of the machine, low cost and good performance.
 



4. RESULTS/DISCUSSION
 

4.1 With the use of the questionnaire as shown inAppendix A,
 
data were gathered from cashew nut farmers in all the 17 provinces of North
eastern Thailand : Buri Ram, chaiyaphum, Kalasin, Khon Kaen, Loei, Mahasara
kham, Mukdaharn, Nakhon Panom, Nakhon Ratchasima, Nong Khai, Roi Et, Sakon
 
Nakhon, Si Sa Ket, Surin, Ubon Ratchathani, Udon Thani and Yasothon. The
 
data were analysed on the micro-computer and the results relevant to the
 
cashew nut could be summarised as follows :
 

Cashew Nut Production Answer
 

- Areas cultivated (rai) mainly (80 %) 20 rais or less 

- Land description mainly (95 %) upland 

- Cashew variety/where from ? mainly (90 %) local variey 

- Present age of trees (years) mainly (85 %) 6 years or less 

- Plant spacing (m) mainly (90 %) 6 m or less 

- Row spacing (m) mainly (90 %) 6 m or less 

- Total number of trees mainly (80 %) 800 plants or less
 

- Harvesting months mainly (90 %) April
 

- Total yield (kg) mainly (90 %) 600 kg or less
 

- Specific yield (kg/tree) mainly (80 %) i kg or less
 

- To whom and where the nuts are (100 %) local traders 

sold ? 

- Price of unshelled nuts sold mainly (85 %) 12 9/kg or less 

(0/kg) 

- Any shelling done for trading ? mainly (80 %) no 

- If yes, total amount shelled (kg) (10 %) 100-4000 kg
 



4 

Cashew Nut Production 
 Answer
 

- What shelling method used ? 
 manually operated sheller
 

- If no, reason(s) for not shelling:
 

(a)production amount to small 
 (50 %) yes and no
 

(b)too much difficulty mainly (80 %) yes
 

(c)no knowledge of a good mainly (80 %) yes
 
shelling method
 

(d)no appropriate shellers mainly (80 %) yes
 
available
 

(e) insufficient incentive 
 (50 %) yes and no
 

(f)others
 

Need for Sheller(s) 
 Answer
 

- Any knowledge of a hand operated (50 %) yes and no
 
sheller or a power driven saw
 

blade type sheller ?
 

If appropriate shellers are 
 mainly (90 %) yes
 
available, any interest on
 
shelling for trading ?
 

- In your opinion, an appropriate 

sheller 

(a)should be man operated mainly (70 %) yes
 

(b)should be power operated (55 %) yes
 

(c)should have a shelling mainly' (80 %) 10 kg/h
 
. capacity (kg/h)
 

(d)should cost less than
.... mainly (80 %) 5000
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4.2 The initial testing of the 4 shellers procured in Thailand
 
was 
carried out using the data sheet as shown in Appendix B, together with
 
the following same testing conditions for each sheller :
 

-
Raw nuts were obtained from provinces inthe Northeast of
 

Thailand, with average density 150-200 nuts/kg and no pre

shelling treatment of the nuts was required.
 

- Only one operator with medium level of skill in shelling 
was employed on individual sheller. 

The results obtained could be summarized as follows :
 

- The hand operated press-blade type sheller (Picture 1)
 

shelling capacity : 0.24 kg(kernels)/h
 

whole-kernel shelling efficiency : 55 %
 

- The foot operated press-blade type sheller (Picture 2) 

shelling capacity : 0.25 kg(kernels)/h
 

whole-kernel shelling efficiency : 45 %
 

- The hind operated press/separation-blade type sheller 

(Picture 3) 

shelling capacity 0.3 kg(kernels)/h
 

whole-kernel shelling efficiency 68 %
 

- The hand operated saw blade type sheller (Picture 4) 

The shelling capacity of this sheller was exceptionally
 
low when compared with the others. Another bad feature of
 
this machine was that the shelling operation was extremely
 
dangerous because while shelling the hand holding the nut
 
was very close to the running saw blade which was rotating
 
at several hundred rpm. It was decided that testing and
 
evaluation for this type of sheller should be discontinued
 

at this stage.
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4.3 Decisions as to the potential sheller(s) of this project were
 
made according to the results obtained from the data survey in4.1 and the
 
initial testing of the procured prototypes in 4.2. The survey on the need
 
for sheller(s) indicated that appropriate shellers were definitely needed by
 
cashew nut farmers, with the manually operated sheller being given the first
 
priority and then the power operated sheller. The needed shellers should have
 
low cost which meant that they should be both simple in their design and con
struction and compact intheir sizes.
 

The modification/redesign wo;k therefore commenced at this
 
stage on a 
further decision that the hand operated press-blade type sheller
 
would be the one to work on because of its simplicity in design and construc
tion and its potential low cost compared with the other three types of sheller.
 

The first attempt to modify the hand operated press-blade type
 
sheller was to allow a twisting action of the upper blade of the sheller
 
immediately after the cutting action. 
This would definitely improve the
 
performance of the machine because, originally, the machine would only cut the
 
outer shell but not open up the halved shells in order that the kernel could
 
be extracted easily. 
 The result of the modification was as shown in Picture
 
5 and the modified sheller shew a good promise because both the cutting and
 
twisting actions were achieved, but other points also had to be watched,
 
such as final appearance of the machine, smoothness in operation, compactness,
 

etc.
 



5. CONCLUSION/REMARKS
 

The data survey on the need of cashew nut farmers in all the 17
 
provinces of the Northeast of Thailand for appropriate shelling machine(s)
 
indicated that two versions of shellers w-re needed :
 

(i) a manually operated sheller, 
 and
 

(ii)a power operated sheller
 

with the former being given first priority. These shellers were to have the
 
following criteria : simplicity/compactness in their design end construction,
 
low cost and good performance.
 

The initial testing of the existing shellers procured inThailand
 
indicated that a hand operated sheller had a 
good potential because of its
 
simplicity/compactness in design and construction and low cost, such as the
 
hand operated press-blade type sheller, and of its potentially good perform
ance, such as the hand operated press/separation-blade type sheller. 
 Itwould,
 
therefore, be ideal 
if these good features could be combined in a single
 
sheller and the objective of the research work at this stage was to achieve
 
this.
 

The modification/redesign work on the hand operated sheller
 
commenced with the attempt to combine the cutting and twisting actions of the
 
upper blade of the sheller. The first prototype was built and tested for its
 
working principle which showed a good promise. 
 Further intensive modification/
 
redesign work was to follow readily.
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6. WORKPLAN FOR THE NEXT PERIOD
 

Within the next reporting period of October 1986 
- March 1987
 
the foliowing activities will 
have been carried out and their results available
 
for reporting :
 

6.1 Intensive modification/redesign of the hand operated sheller,
 
resulting in the final design and construction of more promising sheller(s).
 

6.2 Formal testing/evaluation of all relevant shellers using
 
factorial design and analysis of variance to determine the most promising
 

sheller.
 

6.3 Dissemination of the research finding through appropriate
 
means.
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7. PICTURES
 

Picture 1. The hand operated press-blade type sheller under testing.
 

Picture 2. The foot operated press-blade type sheller under testing.
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Picture 3. The hand operated press/separation-blade type
 

Sheller under testing.
 

Picture 4. The hand operated Saw blade type Sheller under
 

testing.
 



11
 

Picture 5. 	The 1st modified hand operated press/twist-blade
 

type Sheller.
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8. APPENDICES
 

Appendix A Questionnaire used inthe data survey on cashew nut farmers 

inNortheastern Thailand. 

Appendix B Data sheet used for recording results of cashew nut shelling. 



APPENDIX A
 

QUESTIONNAIRE 
 Date
 

Cashew Nut Compact Sized Name of interviewer
 

Sheller Project 	 Name of responder.....................
 

I. SITE
 

1.1 	 Province
 

1.2 	 District
 

1.3 	 Village
 

1.4 	 Serial order of interview
 

2. GENERAL DETAILS
 

2.1 	 Sex of responder
 

2.2 	 Age of household's chief
 

2.3 	 Educational level of
 
household's chief
 

2.4 	 Number of household's members
 

2.5 	 Number of member of working
 
age (15-60 years)
 
2.5.1 Male
 
2.5.2 Female
 

2.6 	 Number of working animals
 

2.7 	 Farm machinery
 
2.7.1 Water pump
 
2.7.2 Power tiller
 

2.7.3 Tractor
 
2.7.4 Thresher
 
2.7.5 Thai farm truck
 
2.7.6 Cashew nut sheller
 



3. 	LANDS AND CROPS
 

Rice Field eropE
 
3.1 	 Areas under holding(rai)
 

3.2 	 Irrigated or non-irrigated? __
 

3.3 	 cultivated areas(rai)
 

3.4 	 Type of soil
 

3.5 	 Frequency of land use per year -------------

3.6 	 Areas used for 2nd crop(rai)
 

3.7 	 Field crops cultivated
 

4. CASHEW NUT PRODUCTION
 

4.1 	 Areas cultivated (rai)
 

4.2 	 Land description
 

4.3 	 Cashew variety/wh2re from?
 

4.4 	 Present age of trees (years)
 

4.5 	 Plant spacing (m)
 

4.6 	 Row spacing (m)
 

4.7 	 Total number of trees
 

4.8 	 Harvesting months
 

4.9 	Total yield (kg)
 

4.10 	Specific yield (kg/tree)
 

4.11 	To whom and where the routs
 
are sold ?
 

4.12 Price 	of unshelled nuts
 
sold (baht/kg)
 

4.13 	Any shelling done for trading?
 

4.14 	If yes, total amount shelled
 

4.15 	What shelling method used?
 

2
 



4.16 If 	no, reason(s) for not shelling :
 
4.16.1 	 Production amount too small
 
4.16.2 	Too much difficulty
 
4.16.3 	 No knowledge of a good shelling
 

method
 
4.16.4 	 No appropriate sheller available
 
4.16.5 	 Insufficient incentive ?
 
4.16.6 	Others ?
 

5. NEED FOR SHELLER(S)
 

5.1 	 Any knowledge of a hand operated sheller
 
or a power driven saw blade type sheller? . . . . .
 

5.2 	 If appropriate shellers are available
 
any interest on shelling for trading?
 

5.3 In 	your opinion, an appropriate sheller:
 
5.3.1. 	 should be man operated
 
5.3.2 	 should be power operated
 
5.3.3 	 should have a shelling capacity
 

of ... (kg/h)
 
5.3.4 	 should cost less than ... (bath) - - - - 

---- -- --3-- -- -- --



DATA SHEET FOR CASHEWNUT SHELLING 

Date .........................Site ................................... 

Cashew Nuts 

Sheller Variety ................................
from which Province? ..............................
 

Tv .................................................................. 
 Features : 3 recently harvested ] harvested/stored for ........
years 

Appearances .............................................................
 

Remarks .....................................................................
Average wt. per nut ............ g
g ; standard deviation ........... 

Average no. of nuts per kg ........
 .. ...................................................................
Treatment before shelling : .....................................................................
 

SampTime Whol ne Broken Total wt. h capacity Whole kernel 

ple 
Duration No. of hr. . 

kernels 
(kg) 

of kernels 
(kg) 

Selling 
(kg/h) 

shelling efficienc 
(%) 

Remarks 

m 

2 o 

3 

Average
 

Manual Labor Total weight of raw nuts used per sample ..........
kg 
No. of persons required per machine ] 1 02 Weight of raw nuts used to obtain I kg of kernels kg 
Specify which function done by whom : 

0 feeding ......................................Remarks on general appearances of cbtained kernels ...................... 
C3 shelling .....................................

F_1 kernel extracting ....................... "............................................................. 

Overall level of skill : E]low 5 medium C high Other rr-marks .................................................................................
 

Recorder .............................................
 

....................................
)
 


