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Abstract— There has been a serious demand for intermittent 

movement of packages in the industries right from the start. 

Though the continuous movement is more or less important 

in the same field the sporadic motion has become essential 

.The objective of our project is to produce a mechanism that 

delivers this stop and move motion using mechanical 

linkages. The advantage of our system over the conveyor 

system is that the system has a time delay between moving 

packages and this delay can be used to introduce any 

alterations in the package or move the package for any other 

purpose and likewise. While in conveyor system such 

actions cannot be performed unless programmed module is 

used to produce intermittent stopping of the belt which 

basically is costly. The prototype design requires electric 

motor, shafts and the frame of which the frame and platform 

on which the packages are moved is fabricated. All the links 

are being made of Aluminum which reduces the weight of 

the whole system including the head which has a direct 

contact with the boxes being moved. The system is expected 

to move as heavy packages as 2-3kgs approximately. 
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I. INTRODUCTION 

The box moving or shifting set up has a simple mechanism, 

operated with crank and links arrangement. As by the 

electric motor rotary motion is converted into the To and 

Fro motion of the linkages, it takes very simple. The rotary 

motion is converted in to linear motion by the crank and 

mechanical linkages arrangement. The conveyor system is 

either continuous movement or if the time delay is to be 

produced there will be definite requirement of software 

programming which will be costly. So a basic module of 

moving packages is designed with time delay which can be 

used to do alterations if required in the package or move the 

package for any other purpose. This invention relates to 

improvements in transfer and conveying devices, and it 

relates particularly to devices for transferring set-up 

cardboard boxes from a box folding or forming machine to 

the operator of a semi-automatic box wrapping machine. A 

great many manufacturers of fancy wrapped or covered 

cardboard boxes used for packaging candies, cakes and 

other confections, cosmetics and other articles are equipped 

with the so called quad staying machines by means of which 

a box blank is folded or set-up into box like form. These set-

up boxes are transferred by means of a conveyor to an 

operator, who picks up the boxes and places and centers’ 

them on wrappers with which the boxes are to be covered. 

The boxes and wrappers are then conveyed to a box 

wrapping machine where the wrapper is folded around and 

glued to the box. Usually, the operation of the wrapping 

machine is controlled by means of a switch actuated by the 

box forming machine so that their operating speeds are 

related to each other. 

This invention relates to improvements in transfer 

and conveying devices, and it relates particularly to device 

for transferring set-up cardboard boxes from a box folding 

or forming machine to the operator of a semi-automatic box 

wrapping machine. A great many manufacturers of fancy 

wrapped or covered card board boxes used for packing 

candies, cakes, and other confections, cosmetics and other 

articles are equipped with the so called quad staying 

machines by means of which a box blank is folded or set-up 

into box like form. These set-up boxes are transferred by 

means of a conveyor to an operator. Who picks up the boxes 

and places and centers them on wrapper with which the box 

easer to be covered. The boxes and wrappers are then 

conveyed to a box wrapping machine where the wrapper is 

folded around and glued to the box. Usually, the operator of 

the wrapping machine is controlled by means of a switch 

actuated by the box forming machine so that their operating 

speeds are related to each other. Fully automatic machines 

are available for setting up the boxes, placing them on the 

wrappers and feeding the assembly to the wrapping 

machine. In many instances, however, the cost of 

replacement of the semi-automatic machines with fully 

automatic machines is so great that it cannot be justified by 

the increased rate of production possible with automatic 

machines. The principle different in the rate of operation of 

the fully automatic machines and the semi-automatic 

machines reside in the human factor, namely, the operator of   

feeder of the semi-automatic wrapping machine. 

Considerable manual dexterity and skills are required to 

pick up the boxes and centre them accurately on the 

wrappers as they move past the operator’s station. 

 
Fig. 1: 

II. DESIGN AND FABRICATION 

A. Crank-Rocker mechanism for transport box transport 

The four bar linkage is the simplest and often times, the 

most useful mechanism. As we mentioned before, a 

mechanism composed of rigid bodies and lower pairs is 

called a linkage. In planar mechanisms, there are only two 

kinds of lower pairs-- revolute pairs and prismatic pairs. 

https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR43
https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR40
https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR40
https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR40
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The simplest closed-loop linkage is the four bar linkage 

which has four members, three moving links, one fixed link 

and four pin joints. A linkage that has at least one fixed link 

is a mechanism. 

 
Fig. 2: 

This mechanism has four moving links. Two of the 

links are pinned to the frame which is not shown in this 

picture. In Sim Design, links can be nailed to the 

background thereby making them into the frame. 

How many DOF does this mechanism have? If we 

want it to have just one, we can impose one constraint on the 

linkage and it will have a definite motion. The four bar 

linkage is the simplest and the most useful mechanism. 

B. Transmission Angle 

In Figure if AB is the input link, the force applied to the 

output link, CD, is transmitted through the coupler link BC. 

(That is, pushing on the link CD imposes a force on the 

link AB, which is transmitted through the link BC.) For 

sufficiently slow motions (negligible inertia forces), the 

force in the coupler link is pure tension or compression 

(negligible bending action) and is directed alongBC. For a 

given force in the coupler link, the torque transmitted to the 

output bar (about point D) is maximum when the angle 

between coupler bar BC and output bar CD is /2. 

Therefore, angle BCD is called transmission angle. 

 
Fig. 3: 

C. Designing in AutoCAD 

 
Fig. 4: 

D. The following components are used for fabricating 

Transport Box Mechanism 

1) Selection of Materials 

 Linkages 

 DC Motor 

 DC Battery 

 Aluminium Frames 

 Wooden Frames 

 Nuts and Bolts 

2) Operation Tools 

 Plate cutter 

 Welding machine 

 Lathe machine 

 Drilling machine 

 Electric motor 

 Iron Angles 

 Measuring tape 

 Vices 

E. Procedure 

1) First of all we have prepared the drawing for the 

machine transporter machine. 

2) Then we make the measurement for the bed of the box 

transport machine. 

3) We took the iron angles and cut them in the given 

measurements using the cutting machine. 

4) Then we took that pieces and weld them in the prepared 

shaped drawing. 

5) After making the welding of the iron angles bed for the 

machine was ready. 

6) Then we took the mild steel plate and then taking the 

measurement of box transport machine we cut the 

pieces in the given length. 

7) After cutting the plate in the given size we put it in the 

lathe machine for giving it the shape of shaft as shown 

in the figure 7, 8. We also prepared the hanger and 

crank using the lathe machine as per of dimension as 

shown in figure 9. 

8) After preparing the shaft, hanger and crank we take it 

over the drill machine to make the holes in them as the 

given dimension in the drawing.  

9) After this we had prepared the shaft which is going 

move the boxes to the next level with using it edges on 

the top of it. We cut the mild sheet plate in the given 

dimensions and then edges also, after cutting we make 

the welding to attach these edges with the plate on the 

given distance dimensions. Then with the help of file 

we rub these welding points to give them a good look. 

10) Now all of the things for the machine are prepared. 

11) On this step we took the electric motor and fix that on 

the bed of the machine on the given place. 

12) After fixing the motor we fixed the crank with it from 

one side and other side was attached to the shaft 1 as 

shown in the fig 6. 

13) Then we took the hanger link and attach it with the 

shaft 1, while the other edge of the hanger link is 

attached to the shaft 2, fig 7.  

14) Then both of the shafts were attached to the 

transporting shaft as shown in fig. 

15) Two other hanger links was also attached to the shafts. 

https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR47
https://www.cs.cmu.edu/~rapidproto/mechanisms/chpt3.html#HDR50
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16) Other two hanger link and transporting shaft was 

attached to the top of the bed in the bearing gear. 

17) Out box transporting machine is ready now. 

18) We give the current to the electric motor and put the 

boxes on the top of the machine for testing it. 

19) It was working well and boxes are moving to the next 

level. 

The fabricated model by using above components 

 
Fig. 5: Transport Box Mechanism model 

III. CONCLUSION 

The box shifting mechanism plays a major role in industries, 

the process of transporting or shifting products from one 

place to another was to be maintained by conveyors only. So 

we just successfully altered this with a box shifting 

mechanism using the kinematics links and a motor. We had 

just implemented our basic mechanical knowledge and 

designing skills for designing and fabricating this project 

successfully. Thus this project work might be useful in all 

industries. For practical applications this is fabricated for 

light duty operation. Its height, weight and other mechanical 

designs may be not suitable for any other heavy operation or 

work on hardened material. We are proud that we have 

completed the work with the limited time successfully.  The 

project works with satisfactory conditions.  
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