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Abstract: 

In this paper we have presented about the storage and retrieval system. The storage and retrieval system is one which is used in 

warehouses for the storage and retrieval of various goods. In this era there is mass production which generates the need for the 

design of storage and retrieval system. The various techniques employed for storage and retrieval available in the market are 

AS/RS, fo rklift, overhead cranes, AGV’s etc. All these techniques are not feasible for small scale industries to purchase. We have 

designed a system which is been used for storage and retrieval same as done by AS/RS system but instead of using computer 

control here we have manual control. This makes it less costly and thus it becomes feasible for s mall scale industries.  
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I.INTRODUCTION 

 

Storage and retrieval system is one which is used for storing 

and retrieval of materials such as raw material, finished goods, 

spare parts etc. with high degree of accuracy. The storage and 

retrieval operation do not add value to the material but it is 

necessary from the performance point of view of the firm. The 

storage and retrieval operation is performed by human labour 

in the past. As whenever the human involvement is there, the 

chances of error increases and this makes the storage and 

retrieval operation less reliable.  

 

There is always limitation involved with human power. The 

efficiency of human being goes on decreasing from time to 

time. Human can make the mistakes and thus the product may 

get damaged when proper care is not given to handle them. 

Safety is always been the prime concern of the industries. Thus 

the storage and retrieval operation is necessary for better 

performance.  

 

Thus in order to overcome the above difficult ies we have 

proposed a mechanism that will perform the storage and 

retrieval operation with the help of manual control. Today the 

various material handling equipment’s are availab le, but it  

becomes unfeasible for small scale industries to purchase these 

equipment’s as they involve very high running cost as well as 

maintenance cost. 

 

II. OBJECTIVES AND AIMS  

  

 In any industry or company Time is main concern 

when it comes to increase productivity; by using this system; 

time can be saved to a great extent. Time can be saved by 

employing storage and retrieval system, manual labour work 

can be saved and also the effort required for storage. 

 

 When it comes to inventory cost, the storage 

mechanis m has to be very efficient; by using racks we can 

store the goods and products by not only explo iting the ground 

space but also the space up to the certain height. 

 

 The goods and products need to be stored are of 

different load and size therefore labours has to adjust 

according their volume. By employing storage system we can 

minimize workers effort and extra cost on labour expenditure.  

 

 Humans have certain limitations; storage system helps 

to store the goods at faster rate with min imum human efforts it 

saves time so that efficiency of the plant can be increased. If 

lesser workers can work for the same purpose then manual 

work can be saved. 

 

 Safety of labours and workers is the prime concern of 

any industries. Storage system helps to increase the safety of 

human and results in better working conditions. 

 

 Humans can make mistakes; products can get 

damaged while handling without proper care. By using storage 

system material handling can be safely executed. 

 

III. PROPOS ED METHODOLOGY 

 

A. Construction:-  

 

A mild steel frame is the main supporting body. On the top of 

the frame there is a shaft mounted which supports the two mild  

steel pulleys. On one end of the shaft a 60 R.P.M motor is 

mounted which rotates the shaft whereas on the other end of 

the shaft there is a pedestal bearing. At the bottom there is 

another frame mounted. This frame supports two rack and 

pinion mechanis ms. The first rack and pinion mechanism is 

used for the X+& X−.  

 

The other rack and pinion is used for the Z+& Z−. The mot ion 

to both the direction given by the DC motor mounted on the 

main frame. The pulley carries a rope, One end of the rope is 

connected to the main frame which gives the Y+& Y− mot ion 

to the main frame over which the rack and pinion are mounted. 

The other end of the rope is attached to a dead weight for 

counter balancing the weight of the main frame.  

 

All the four D.C motors are connected to the battery. 

Whenever the motors are required to start they are control by 

using the bi-directional switch. The motor can be rotated in 

both clockwise & anticlockwise direction depending upon the 

moment required to be transmitted.  
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Figure.1. Rack and Pinion mechanism for storage and 

retrieval system 

 

B. Working:-  

There are total of 4 motors, 2 motors for X d irect ion 

movement, 1 motor for Y direct ion movement, 1 motor for Z 

direction movement. The motors are operated by using bi-

directional switch. 
 

For X axis movement:- There are two motors arranged in 

series for obtaining the X- axis movement. The p inion is 

directly coupled with the motors. As the switch is operated, the 

power supply to the motor will turn ON, due to which the 

motor will get rotated in the respective direction. This 

rotational motion of the motor will be transferred to the pinion. 

Thus the pinion will start to advance over the rack.  
 

For Y axis moment:- The switch is operated, due to which the 

power supply to the motor is turned ON& the motor start to 

rotate in the respective direction. As the motor is coupled with 

the shaft & thus the shaft also start to rotate. Two pulleys 

mounted over the shaft also start to rotate in the respective 

direction. As one end of the rope is connected to the pulleys & 

the other end is connected to the main frame. As the pulley 

gets rotatedthe rope starts to wound over it & the main frame 

start to move in the upward direct ion & v ice versa. 
 

For Z-axis movement:- The p inion is direct ly coupled with the 

motor. As the switch is operated, the power supply to the 

motor will turn on due to which the motor will get rotated in 

the respective direction. This rotational motion of the motor 

will be transferred to the pinion. Thus the pinion will start to 

advance over the rack. On the rack the pallet is mounted over 

which the object to store & retrieve from place. The pallet will 

move & the material will be stored in the storage bin. 

IV. CAD Model:-  

 
 Figure.2. Isometric View 
 

 V. CALCULATION 

By single command cycle time:- 

Total cycle time (Tcs)= 
 

  
 

 

  
   2Tpd 

Where L= horizontal d istance travelled 

V = vertical d istance travelled 

Vy = horizontal movement velocity of rack and pinion 

Vz= vert ical movement velocity of wire rope 

Vz = 0.109 m/s 

Vertical speed obtained from wire rope 

Vy=0.2356 m/s 

Total pick and drop time, Tpd = 3 sec 

Table.1. Storage Rack 

R1 R2 R3 

R4 R5 R6 

R7 R8 R9 

R10 R11 R12 

 

TABLE .2.  Cycle Time Calculations 

Bin 

no 

L 

(m) 

V (m) Tcs(ideal)

(s) 

Tactual 

(s) 

Reduction 

in time (s) 

% of 

time 

save  

R1 0.35 0.533 12.83 12.67 0.165 1.3 

R2 0.17 0.533 12.08 12.44 0.24 1.9 

R3 0 0.533 11.33 11.10 0.23 2 

R4 0.35 0.35 11.05 10.82 0.23 2.1 

R5 0.17 0.355 10.27 10.11 0.169 1.6 

R6 0 0.355 9.55 9.34 0.21 2.2 

R7 0.35 0.177 9.284 9.11 0.17 1.8 

R8 0.17 0.178 8.53 8.37 0.16 1.9 

R9 0 0.178 7.788 7.45 0.25 3.3 

R10 0.35 0 7.506 7.36 0.14 1.9 

R11 0.17 0 7.54 6.51 0.19 2.9 

R12 0 0 6 5.87 0.13 2.2 
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 VI. CONCLUS ION:- 

 

 In this paper we have discussed about the proposed 

methodology the problem of handling of inventory can be 

solved by this system. As by implementing the system 

mechanis m, storage and retrieval of goods can be made easy 

with better space utilization as well as reduction in time 

without any damage to the product. The system reduces the 

human effo rt and can be controlled by the unskilled labour. 
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