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Abstract - Buchananialanzan is a tree which produces the seeds known as chironji (charoli).This fruits is cultivated by 
farmers and tribal people living in forest. The fruit of chironji contains a hard nut that on decortication yields kernel. The 
chironji nuts and kernels have been used extensively but there is no machinery for processing of chironji nuts. At present 
shelling of chironji nuts are done manually and some time by locally made machines. But the machines are not specifically 
designed. So there is need for developing the machinery for chironji decorticating. So our aim is to design and fabricate the 
efficient and cost effective machine. Machine is powered by single phase AC motor. It consists of one disk and a drum 
rotating in same direction at different rotational speeds. The rotating disk have spot weld on its top surface. The disk carries 
the fruit forward and drum traps the fruit in the clearance and crushes the outer shell. This provides a simple and inexpensive 
machine, offering affordable solution to farmers and tribals. 
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I. INTRODUCTION 
 
Buchananialanzan (chironji) is a tree species which 
belongs to the family Anacardiaceous and is 
commercially very useful. This is found throughout 
India, Burma, and Nepal. The plant grows on yellow 
sandy-loam soil and is commonly found in the dry 
forests of Jharkhand, Madhya Pradesh, Chhattisgarh, 
Varanasi and Mirzapur districts of Uttar Pradesh. 
Chironji is an almost evergreen, moderate sized tree, 
with straight, cylindrical trunk, up to 10-15 m height. 
Bark is rough, dark grey or black, fissured into 
prominent squares, 1.25-1.75 cm thick, and is reddish 
inside. Its leaves are thickly coriaceous, broadly 
oblong with a rounded base. Flowering starts in the 
month of November and is small, greenish-white in 
colour. 
 
The fruits of chironji mature in 4 to 5 months and are 
harvested manually in the month of April and May. 
The green coloured skins of harvested chironji fruits 
turn black on storage which has to be removed before 
shelling. In order to remove the skin, fruits are 
usually soaked overnight in water and rubbed 
between palms or with a jute sack. The water 
containing fine skin are decanted and washed 
withfresh water to obtain cleaned nuts. The cleaned 
nutsare then dried in sunlight and stored for further 
processing, i.e. shelling. The dried nuts shells are 
removed by rubbing with a stone-slab on a rough 
surface followed by manual separation of kernels. 
According to currently available information on 
manual shelling of chironji nuts, only 30 - 40 % are 
recovered as whole kernels and the rest are in broken 
forms which are sold at a much lower price. The 
method used for manual shelling of chironji is very 
tedious and time consuming. 

 
 

 
Immature chironji nuts        Harvested stored nuts 

 
Cleaned nuts                        Chironji kernels 
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II. PROBLEM IDENTIFICATION 
 
 Traditional process is very tedious. 
 Manual deshelling. 
 Time consuming. 
 The machines were not specially designed. 
 Loss in terms of money to farmers and tribals 

due to high percentage of damaged kernels. 
 
III. EXISTING MACHINE 
 

 
 
IV. LITERATURE REVIEW 
 
1. Kumar J., Vengaiah PC, Srivastav PP and 

Bhowmick PK. In this paper, we have studied 
that, chironji has very high demand in foreign 
and on manual shelling only 30-40% are 
recovered as whole kernel and there is no 
machinery available for processing. 

2. MahtabZakiraSiddiqui, Arnab Roy Chowdhury, 
Niranjan Prasad andMoni Thomas. In this paper 
we have studied Properties, composition and 
usefulness of every part of the Buchananialanzan 
tree from roots to leaves. This tree is amongst the 
richest renewable source of biopolymers, having 
enormous potentials for use and application in 
numerous fields like foods, cosmetics, 
pharmaceuticals and host of other industries. 

3. Pramod K. Prabhakar, PremPrakashSrivastav. In 
this paper we have studied Physical properties of 
chironji like size and shape, roundness index, 
aspect ratio, true and bulk densities etc. 

4. Pramod K. Prabhakar, PremPrakashSrivastav. 
This paper investigates the moisture dependent 
physical properties of chironji nuts and kernels. 

5. Gopinath R. In this paper detailed design 
procedure of chain sprocket drive was studied. 
The number of teeth on smaller sprocket plays an 
important role in deciding the performance of 
chain drive. A small number of teeth tend to 
make the drive noisy. A larger number of teeth 
make chain pitch smaller which is favourable for 
keeping the drive silent and reducing shock, 
centrifugal force and frictional force. 

 

V. METHODOLOGY 
 
The machine consists of Single phase AC Electric 
motor (1.5 HP) with gearbox, which is attached to 
another shaft through the chain drive. One chain is 
mounted on the other end of the motor shaft and is 
attached with the gear reducer through another chain 
drive such that the power from the motor shaft is 
transferred to the driven shaft. 
The   chironji is fed into the machine manually. The 
person feed chironji into the hopper. After the motor 
is started the chironji nuts are fed from hopper onto 
the rotating disc which consists of spot weld on it to 
hold the chironji nuts. Further the same rotating disc 
passes chironji nuts to breaking passage where the 
nuts are being decorticated by wedging action with 
the help of rotating drum. Finally, the broken shell 
and chironji kernels are being separated by separator. 
To solve the problem of decorticating and low 
productivity of chironji breaking we have used the 
following specific objectives under present 
investigation: 
 To reduce the manual effort and increase the 

productivity of chironji cultivating farmers. 
 To develop a cost effective machine with optimal 

efficiency and require safety for worker. 
Design of experimentation involves the following 
parameters:- 
 Identification of different parameter which 

affects the decortications of chironji and overall 
efficiency of the process. 

 Establishing an optimal process with requisite 
power transmission efficiency. 

 
VI. REQUIRED COMPONENTS 
 
 Base Frame 
 Inline gearbox Motor-1.5HP 
 Chain Drive and Sprocket 
 Separator 
 Hopper 
 Rotating Drum 
 Shaft 
 
VII. CAD MODEL 
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VIII. CALCULATION 
Load observation table: 

Sample 
No. 

Load 
(kg) 

Width 
(mm) 

Thickness 
(mm) 

1 23 12 7 
2 28 11 7 
3 15 9 8 
4 38 12 8 
5 29 11 7 
6 28 12 8 
7 34 12 8 
8 24 11 8 
9 16 9 6 
10 30 10 6 

 
Cutting Force Calculation 
Taking average of load (from reading) is 30kg. 
 
Therefore,    w= m*g 
= 30*9.81 
w= 294.3 N 
 

Taking into consideration that there are 
about 10chironji nut present inside breaking zone, 
 

Therefore,    w=294.3*10 
w=2943N 
 
Power Calculation 
Considering the speed of rotating drum = 32rpm 
Therefore,   v=∏DN/60 
=(3.14*.185*32)/60 
v=0.31m/sec 
 
Power=force*velocity 
=2943*0.31 
=912.33 watt 
=912.33/746 hp 
=1.23 hp 
Therefore, we have to select motor of 1.5HP 
 
Design of Chain-Sprocket 
Chain ½ inch 
Pitch(p) = 15.875mm 
 
Pd = PR * Kl Kl = 1.3 (for light duty electric 
motor) 
= 1119*1.3 
= 1454.7 W 
 
Assuming no of teeth on small sprocket = 15 
 
Velocity of sprocket, 
DP1 = Pitch/sin (180/T), where T=No of teeth 
= 15.875 / sin (180/15) 
= 76.35 mm 
 
VP = ∏DN/1000 
= 3.14 x 76.35 x 100 / 1000 

= 23.98 m/min 
= 0.4 m/sec 
Power (P) = p2 {V/104) - (V1.41 /526) [26-
25cos(180/T)]} 
= 15.8752{0.4/104)-(0.41.41 /526) [26-25cos (180/ 
15)]} 
= 766 W 
No of teeth on the larger Sprocket, 
= 15 x (100/32) 
= 46.8 teeth 
≈ 47 teeth 
Diameter of Larger Sprocket 
(DP2) = pitch / sin (180/ T),    where T = No of teeth 
on larger sprocket 
= 15.875 / sin (180/47) 
= 237.67 mm 
Center distance, 
C = (DP2 + 0.5*DP1) 
= (237.67 + 0.5*76.35) 
= 314 mm 
Length of chain in pitch, 
LP = [(T1+T2)/2] + [2C/p] + [(p(T1-T2)2)/40C] 
= [(15+47)/2] + [628/15.875] + [15.875(15-
47)2/40*314] 
= 71.85mm ≈ 72 mm 
 
By considering above calculation fabrication can be 
done. 
 
CONCLUSION 
 
This paper gives a detailed concept about a machine 
which automatically decorticates chironji and 
removes the external hard shell in a very short 
interval of time. This invention is cheap and better 
automated alternative to manual operation for 
decortication. This machine can be used where the 
production and demand of chironji is very high for 
example in Central, Northeast India, Nepal, 
Bangladesh, etc. 
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