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ABSTRACT : The paper is about fabrication of spices crusher. Spices has been a part of the human diet in the world since at 

least 7500 BC. Spices are very important and essential for adding and enhancing flavor, taste and scent in preparation of food. 

They are also useful in preparation of certain medicine. India is the largest producer, consumer and exporter of spices Andhra 

Pradesh, Gujarat, Orissa, Rajasthan are major states producing varieties of spices. Crushing of spices is an important activity in 

rural areas both for self- sustenance as well as source of subsidiary income to small farmers & agricultural labors. India is the 

largest producer and consumer of spices with a production of around 36.68 lakh tones. As of today, in the rural household, 
throughout the country the rural people use pounding method for crushing. Spices are essential ingredients adding taste and flavor 

in food preparation. With changing of human life style and especially with changes of food habits and increase of income level, 

the use of powdered spices has increased. Spices powder can be made from this Machine using some Mechanical arrangement. 

This mechanical arrangement incorporates chain sprocket, gear box and grinding rods. Chain drives are normally used when 

power or motion or both of them are to be transferred over a short distance. Our main objective is to crush the spices and get it in 

to powder by using electric power supply. 

 

I. INTRODUCTION 

 

Spices are integral part of Indian food (India has come to be known as “land of spices”) both as a component of daily food items 

as well as part of pickles, sauces & chutneys etc. Indian spices are of the finest quality. Today the demand for it has considerably 

increased from all the countries. This work aims at production of ground spices especially chili in consumer packs. This work 

mainly would involve production of chili powder, turmeric powder, Cumin powder, Coriander powder, Mix spices powder and so 

many different spices powder. With changing of human life style and especially with changes of food habits and increase of income 
level, the use of powdered spices has increased day by day. Of late, the market for ready mix of spices has grown significantly. 

Export market for Indian spices is also growing- it was Rs. 2025 crore during 2000-01, the market is huge with potential for quality 

producer. Numbers of brands have appeared in the market such as Sona, MDH, Ashok Masala, Sunrise etc. besides these, some of 

local brand are also there in the market. Spices are very essential for adding and enhancing flavor, taste and scent in preparation of 

food. They are also useful in preparation of certain medicine. India is the largest producer, consumer and exporter of spices Andhra 

Pradesh, Gujarat, Orissa, Rajasthan are major states producing varieties of spices. In Punjab people have craze about spices. Spices 

are essential ingredients adding taste and flavor in food preparations.  Crushing of spices is an important activity in rural areas both 

for self- sustenance as well as source of subsidiary income to small farmers & agricultural laborers. India is the largest producer 

and consumer of spices with a production of around 36.68 lakh tones. As of today, in the rural household, throughout the country 

the rural people use pounding method for crushing and to overcome this method special mechanical arrangement is made.  

 

MARKET PROSPECT 

India is the world's biggest exporter of spices. There is good scope for domestic market for this commodity in processed form. 

The market for export of spices is encouraged in processed form as it will bring more value addition to the unit price of whole 

spices. The demand for spice powder is increasing day by day with the changing attitude as well as improvement in purchasing 

power of the people. The products find good market in the urban areas of the country particularly within the state itself. 

Market Promotion plays a vital role for the generation of the potential customers therefore, application of marketing strategies 

are recommended. Marketing plan of the proposed project may include good quality maintenance, promotional campaign like 

offering special discounts, referrals, advertisement and tying up with buying houses. 

 

 

 

 

TECHNOLOGICAL PROCESS: 

 

I. WASHING 

 

II. PEELING & CUTTING 

 

III. DRYING 

 

IV. GRINDING/PULVERIZING 

 

V. MIXING  
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VI. PACKING/LOADING/SUPPLY 

 

PROCESS DETAILS: 

 

(i) Washing: First of all, the spices are washed with water under high pressure to remove impurities. 

(ii) Peeling & Cutting to Small Pieces: Some spices require peeling and cutting to small pieces. Such spices are peeled with 

hand knives. 

(iii) Drying:  Spices are spread on the floor to provide Sun drying. At times, mechanical dryers are also used. Tray type dryer is 

most suitable. 

(iv) Grinding/ Pulverising: Spices are grinded in dry form. 

(v) Mixing: After all the above operations, various spices for different purposes are mixed together. 

(vi) Packaging: At the end, spices powder are packaged in automatic form, fill and sealing machine. 

(vii) Transportation and Marketing: Thereafter, the products are transported and supplied to the bulk purchasers. 

 

II. WORKING PRINCIPLE 

Spices Processing Machine is Designed to Operate on electrical 0.5 HP single phase motor for smooth operation of spice 

processing by using Chain and Sprocket Mechanism and the Power for the Crusher operation is taken from an 1440 rpm electrical 

motor. It is designed to use a single phase motor for the crusher operation as the power required for crushing the spices. The 

machine has been constructed in such a way that it can be operated by electric supply. The drive unit consists of an electrical motor 

of 0.5Hp a gear box having ratio of 30:1, this electrical motor is used to provide reciprocating motion to the hammering rod. Power 

supply of 230volt AC is used to drive this motor with 1440 rpm which is further reduced by gear box which is connected to another 

shaft with the help of sprocket and chain mechanism for smooth operation. In this machine the power of motor is transferred by 

using of chain drive is made to avoid slippage problem. 

 

CHAIN DRIVE 

 

Chain Drive mechanism constitutes two sprockets, one is called driver and the other is called driven, and a chain. Chain itself 

constitutes various links and each link is formed by joining roller, plates and pin. 

The most former of all machine elements were the Chain Drives. Chains normally have lesser weight as compared to their 

counterparts such as gear drives or belt drives. Slip might occur on belt and rope drives, but chains are used to prevent slipping. 

Many stiff links are used to make chain; these links are connected through pin joints to allow required flexibility for rolling around 

the driven and driving wheels. Special profile teeth are protruded on these wheels. Teeth met matching recesses present in chain 

links. Therefore, chain and sprocket are restricted to proceed together in the absence of slip with hone velocity ratio. When power 

and motion are to be transferred over a short distance between the shafts, chains are used. For example, in rolling mills, motor 

cycles, conveyors etc.  

 

Advantages of Chain Drive Over Belt or Rope Drive  

 

1.  In chain drive slip is zero so exact velocity ration occur. 

2.  chain drive is used for short as well as for long distance. 

3.  transmission efficiency is as high as 98 percent. 

4.  One chain could transfer motion to several shafts.  

5.  More power is transfer. 

6.  chain drive might be used in adverse atmospheric and temperature conditions.  

7.  Mostly metal chains are used, hence in width very less space is occupied as compared to rope or belt drive.  

8. Chain drive is positive drive. 

9. Unlike belt drives, angular velocity remains constant in chain drives 

10. It allows high speed ratio of 8 to 10 in one single step 

11. Highly efficient, chain drives give the advantage of more power compared to belts 

12. They can operate even in wet conditions. 

13. Chain drives do not deteriorate due to sunlight, oil, grease, or age 

14. Lower load on shaft than belt drives. 

Disadvantages 

1. Production cost is high. 

2. Maintenance and accurate mounting is required.  

3. Excessive stretching could cause variation in velocity.  

 

Gear box 

The gear box is the second element of the power train in an automobile. It is used to change the speed and torque of vehicle 

according to variety of road and load condition. A gear box changes the engine speed into torque when climbing hills and when the 

vehicle required. Sometimes it is known as torque converter. 

A gear box can either change the direction a rotary motion is being transmitted, or it can change the speed of that motion, 

changing speed for torque. 
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Why gear box is required 

Most modern gearboxes are used to increase torque while reducing the speed of a prime mover output shaft (e.g. a motor 

crankshaft). This means that the output shaft of a gearbox rotates at a slower rate than the input shaft, and this reduction in speed 

produces a mechanical advantage, increasing torque. 

 

III.   EQUATIONS 

The design proceeded from two known values, one is motor RPM i.e. driver’s RPM, and second is Driven speed in RPM. from 

this two-values velocity ration can be calculated. The determination of number of teeth for smaller sprocket is the most important 

step in the design. It is due to the number of teeth on a sprocket played vital role in adjusting or determining the performance of 

drive system. Numbers of teeth have direct effect on efficiency of system, with lesser number of teeth the system become noisier 

and by increasing the number of teeth centrifugal and frictional forces can be reduced along with reduction in shocks. 

 

Velocity ratio =
𝑁1

𝑁2
=

𝑇2

𝑇1
 

 

N₁ = number of revolutions per minute (R.P.M) of smaller sprocket  

N₂= number of revolutions per minute (R.P.M) of larger sprocket  

T₁= number of teeth on the larger sprocket  

T₂= number of teeth on the smaller sprocket 

 

 

 

calculation for shaft 

 

Velocity ratio =
𝑁1

𝑁2
=

𝑇2

𝑇1
 

 
   40

𝑁2

=
15

23
 

 

 

𝑁2 =
40

15
× 23 

 

𝑁2 = 61.333 𝑟𝑝𝑚 

 

Power Supply = 0.5 hp 

 

Design power (𝑃)𝑑 = (𝑃)𝑅 × 𝑘1 

 

= 0.5 × 1.7 

 

(𝑃)𝑑 = 0.85 kw 

 

Design torque, 𝑇𝑑 =
60 × 𝑃 × 𝑘1

2𝛱𝑁
 

 

=
60 × 𝑂⋅85 ×100× 1.7

2𝛱× 61.33
 

 

𝑇𝑑= 22.499N-m 

τ =175……….from data book.  

Maximum stress,  

 

T = 
𝜋

16
×  𝜏 × 𝑑3  

 

𝑑3 = 
16×𝑇

𝜋× 𝜏
 

 

𝑑 =
16 × 224.99 × 1000

𝜋 × 175
 

𝑑 = 18.708 𝑚𝑚 

 

Therefore selecting the shaft of 19 mm. 
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Calculation for chain and sprocket 

The chains were used to transmit motion and power from one shaft to another because the distance between the centers of the 

shafts was short. Chain drive gave high transmission efficiency as no slippage took place. The chains were made up of rigid links 

which were hinged together in order to provide the necessary flexibility for warping around the driving and driven wheels. The 

wheels had projecting teeth and fit into the corresponding recesses, in the links of the chain. The wheels and the chain were thus 

constrained to move together without slipping. 

 

Design of chain and sprockets: 

P = Pitch of the sprocket 

d = Diameter of the pitch circle, and 

T = Number of teeth on the sprocket. 

𝑃 = 𝑑 𝑠𝑖𝑛(3600 ∕ 2𝑇) 

𝑃 = 60 x  𝑠𝑖𝑛 (3600/ 2x15) 

𝑃 = 12.4 𝑚𝑚 

The exact length of the chain (L) was determined as: 

𝐿 = {
𝑃(𝑇1 + 𝑇2)

2
+ 2𝜘 + [

𝑃

2
𝑐𝑠𝑐 (

1800

𝑇1

) −
𝑃

2
𝑐𝑠𝑐 (

1800

𝑇2

)] ∕ 𝜘} 

T1 = Number of teeth on the larger sprocket, 

T2 = Number of teeth on the smaller sprocket 

X = Centre distance between sprockets 

Motor side chain length: 

L = {12.4 x (15+23)/2+ 2 x 450 + [p/2 cosec (180/23) – p/2 cosec (180/ 15)]/450} 

L = 1135.63 mm 

 

. 

 

IV.   CONCLUSION 

 

Design and fabrication of spices processing machine was interesting in itself, as it required new and different approaches to solve 

the problem from those which were used for fabrication of machine. It was better to use existing technology to improve the 

performance of machine by using chain drive. Chain drives were better suited in this application as they offered zero slip and 

occupied less space as compared to belt drive and gear drive. Its transmission efficiency is as high as 98 percent. During design & 

fabrication phase it was considered that smallest possible design was designed which could be easily manufactured from local 

market. 
According to Jack Warner who is a tech enthusiast, Energy is essential for driving the machines and equipment for various 

applications. Different industries use different power transmission products and sometimes a combination of all to suit their 

respective needs. if someone ask which is the best power transmission technology, it will be little difficult to select one over 

another as these drives come with their own sets of pros and cons. The only determining factor, therefore, should be the task that 

needs to be accomplished using the power transmission technology. And of course, the budget too. 
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Figures 

 
Front view of spices processing machine 

 

 
Roller chain 

 

 
Some spices are in powder form 
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