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Abstract
Automation, or automatic control, plays a major role in today’s 
fast-moving, highly competitive industrial world where there 
is an increasing demand to run processes with minimal human 
involvement. Automation not only saves labor and time but also 
results in improved quality, accuracy and precision of products 
and processes. 
Mechanical feeders are used when small components are to be fed 
in a machine one-by-one, oriented in a particular manner from a 
randomly distributed bulk of components. 
The objective of this paper is to design, fabricate and analyze 
the performance of a modified path for a vibratory bowl feeder 
for feeding headed components like machine bolts. The existing 
path of the feeder was modified to restrict multiple feeding of 
the machine bolts. A chute had been designed and attached to 
the exit to ensure desired orientation. The feed rate was studied 
experimentally by varying the input parameters such as part 
population, frequency of vibration and length of screws.  
Results obtained from the experiments were studied and 
conclusions were drawn about the effects of various parameters 
on the feed rate.
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I. Introduction
Vibratory feeders are a very useful method for conveying or feeding 
various parts and materials in automatic assembly system1. It is a 
common device which is used to feed discrete components, one 
at a time for assembly on industrial production lines or for the 
purpose of further machining. The parts are placed in bulk into 
the feeder and then obtained in the desired orientation.  
Compared with other conveying means vibrating feeders have 
low energy consumption and cause little pollution. They are wear 
resistant and do not influence the quality and character of the 
product they handle2. A vibratory bowl feeder remains the most 
popular kind of feeder used in the production industry due to 
its versatility and simplicity. These are more economical and a 
suitable alternative to manual labor. Vibratory feeders are also 
utilized in pharmaceutical, automotive, electronics and food 
industries.

II. Working Principle of a Vibratory Feeder  
The bowl-type vibratory feeder is made up of four main parts, that 
is, bowl, springs, base and exciter. The bowl is usually supported 
on three or four sets of inclined leaf springs fixed to the base, and 
is vibrated by an electromagnetic exciter mounted on the base3. 
The vibratory feeder has simultaneous motion along the vertical 
and the horizontal axis which causes the particle to rise up the path 
built in the bowl. These feeders rely on the mechanical response 
of the part to this vibration and this forms the basis of our feeding 
mechanism. 
The existing path was altered for a jam free motion of the bolts to 
be obtained one at a time in the desired orientation. By varying 
the lengths and part population for varying frequencies, a range 
of operating feed rates were obtained.

III. Experimental Setup
The path of the vibrating feeder was altered by narrowing it down. 
A sheet metal gate was fabricated to restrict multiple feeding.  
A metal chute was constructed and attached to the exit of the 
path.
Features to be taken care of while fabrication of the gate and 
chute: 

The pathway obstructed by the gate should be wide enough • 
to allow one bolt to pass at a time. This prevents jamming 
of the system.
The axis of the slot on the chute should coincide with the • 
axis of the path of the feeder.
The width of the slot in the chute should be more than the • 
diameter of the bolts but less than the diameter of the head 
of the bolts.

Fig. 1:

Fig. 2:
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Table 1: Specifications
S.No. SPECIFICATION DESCRIPTION
1 Material of chute Mild Steel
2 Length of chute 12 cm
3 Width of chute 2.5 cm
4 Width of slot 0.5 cm
5 Length of gate 10 cm
6 Height of gate 1.5 cm
7 Bowl Diameter 30 cm

IV. Performance Analysis 
The types of parts used for experimentation were flat head 
bolts. Although the performance of the feeder depends on many 
parameters like type of heads, diameter of the bolts, size of hopper, 
width of the path, inclination of the path, part population, frequency 
of operation and length of parts, experimentation has been carried 
out on the following three: 
The variable parameters were:- 

A. Part Population in the Feeder 
It is defined as the number of parts in the feeder bowl at any 
given time. The different populations used were 250, 350, 450 
and 550. 

B. Frequency of Operation 
The various operating frequencies (Hz) were; 40, 42, 44, 46 and 
48. 

C. Length of Parts 
The different part lengths, in our case bolt lengths, were 1/2inch, 
1inch and 1.5inch.  
The graphical analysis has been carried out by using one factor 
at a time technique. 

V. Experimental Procedure 
Parametric analysis was done by keeping any two of the parameters, 
namely, part population, frequency and length of parts, unchanged 
while varying one. 
The part population was kept constant with respect to the frequency 
and the number of parts coming out of the feeder in one minute 
was recorded. This was repeated for two readings and their average 
was taken to get the final feed rate. Subsequently, for the same 
number of parts the frequency was varied and the same procedure 
was repeated. The above steps were repeated for a different bolt 
length and the readings were tabulated. For a particular bolt length, 
the feed rate vs. frequency graphs were plotted for varying part 
populations. Then, for a particular part population, the feed rate 
vs. frequency graphs were plotted for varying bolt lengths.

Fig. 3 Graph: Variation of Feed Rate With Frequency for Length 
of Bolt 0.5 inch and Different Part Population

VI. Graphs

Fig. 4 Graph: Variation of Feed Rate With Frequency for Length 
of Bolt 1 Inch and Different Part Population

Fig. 5 Graph: Variation of Feed Rate With Frequency for Length 
of Bolt 1.5 Inch and Different Part Population

Fig. 6 Graph: Variation of Feed Rate With Frequency for Part 
Population Lengths of Bolts

Fig. 7 Graph: Variation of Feed Rate With Frequency for Part 
Population 350 and Different Lengths of Bolts
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Fig. 8 Graph: Variation of Feed Rate With Frequency for Part 
Population 450 and Different Lengths of Bolts

Fig. 9 Graph: Variation of Feed Rate With Frequency for Part 
Population 550 and Different Lengths of Bolts

VII. Conclusion

A. Frequency 
As depicted from all the above graphs, the increase in frequency of 
operation in the specified interval (40-48 Hz) showed an increase 
in the feed rate.
It was seen that for frequencies below 40, the motion of the bolts 
was extremely sluggish. For frequencies above 48, there was 
excessive turbulence and the bolts would bounce and slide off 
the track without being oriented vertically.

B. Part Population
As can be seen from graph 3, for 0.5inch bolts, the feed rate 
decreased with increasing part population. At 250 part population, 
the feed rate was found to be maximum.
For 250 to 450 part population, the feed rate decreased with 
increasing part population, as shown in graph 4. However, the 
maximum feed rate was obtained when the part population was 
550. The reason behind this was that the increased push and the 
increased interaction were overcome due to the high operating 
frequencies.
It can be concluded from graph 5 that for 1.5inch bolts the maximum 
feed rate is recorded for 250 parts and it was found to decrease 
with increasing part population giving minimum at 550.
For part population less than 250, the feed rate recorded was 
negligible and for part population above 550, the bolts kept falling 
off the track due to over-crowding on the path. 

C. Length of Bolts
As depicted from the graphs 6, 7, 8 and 9, an increase in the length 
of bolts showed a decrease in the feed rate. The reason for this can 

be attributed to the fact that longer bolts accounted for a lesser 
quantity on the track. However, the smaller lengths meant more 
number of bolts were present on the track at any given time. 
It was observed that the bolts with length more than 1.5inch could 
not climb up the track as the curvature of the circular path was not 
sufficient enough to accommodate longer bolts. The bolts with 
length less than 0.5inch were observed to bounce off the chute 
on account of their light weight. 

VIII. Summary
A path for feeding machine bolts with the help of a pre-existing 
vibratory feeder was altered. A study was conducted through 
experimental analysis to optimize the 3 parameters, namely 
frequency of operation, part population and length of bolts to 
acquire the maximum feed rate. According to our research, for 
maximum feed rate, the frequency is concluded to be 48 Hz, the 
length of bolts is 0.5inch and the part population is 250.
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