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Abstract
Modern production system requires a high degree of automation 
for the feeding and handling of small, individual components, 
which tends to reduce both the production time and human labour. 
Mechanised feeder are used to bring components to be fed, from a 
disorderly state into the required orientation in required quantity 
for a particular process.
Present study has been carried out with regard to the analysis 
of performance of a Rotary Hook feeder under certain variable 
factors. For this, the above mentioned feeder has been developed. 
A series of experiments were carried out on cylindrical parts and 
effect of different input parameters on the feed rate was studied 
graphically. Experimentation shows that the performance of this 
feeder depends upon various factors like part population, number 
of hooks, speed, part sizes and blind/through holed parts. However, 
only the first three parameters have been studied in the present case 
and conclusions are drawn on the basis of graphical analysis.
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I. Introduction
Application of automation to assembly processes is important to 
meet the requirements of any manufacturing system. Feeders form 
a critical part of automated assembly lines [2]. An assembly line 
is an arrangement of workers, machines, and equipment in which 
the product being assembled passes consecutively from operation 
to operation until completed [1]. 
Feeders are designed to provide a constant feed rate to the assembly 
lines at a specific flow rate and orientation. Most of the time these 
parts are added to other parts to become the finished product at the 
end of an assembly line [3]. In the automated feeders, the feed rate 
should be in accordance to the machine rate in order to prevent 
the condition of starvation or saturation of the parts.
Apart from feeding parts from a bulk supply, it is used to convert 
the randomness of the parts in a specified geometrical orientation 
inorder to feed them at a predetermined rate.
The present work aims at fabricating, experimenting and analysing 
a rotary hook feeder under different values of the Part Population 
(PP), speed and number of hooks.

A. General Considerations
While designing a part feeder, the following general considerations 
should be taken into account: [4]

The output of parts from the feeder is always restricted by • 
the machine being fed. In the design and testing of the part 
feeders it is often convenient to observe the feed rate when the 
feeder is not connected to a machine i.e. when no restriction 
is applied to the output of the feeder. The feed rate under 
these circumstances is referred to as the unrestricted feed 
rate. The unrestricted feed rate should be greater than the 
machine rate.
Some feeders are able to feed and orient many types of parts • 

whilst others are only able to handle a very limited range of 
part shapes.
It should be designed such that the possibility of parts • 
jamming in the feeder and its noisy operation is minimized 
or eliminated.

II. Classification
Vibratory feeders are the most widely employed and versatile part 
feeding devices in the industry [2]. While vibratory feeders remain 
the part feeders of choice for general purpose requirements, many 
other designs of feeders have been developed for feeding parts 
having special features like headed parts or abrasive materials. 
Such feeders can usually be classified under [5]:

Reciprocating feeders  • 
Rotary feeders• 
Belt feeders • 

Usually vibratory bowl feeders are used for feeding most of the 
basic part shapes. But sometimes they are incapable of feeding 
parts of a particular shape and thus we have selected the Non-
Vibratory rotary feeder for analysis.

III. Principle of Working
The basic principle of working of a rotary hook feeder is the 
relative motion between the stationary hemispherical container 
and the rotary hooks.
A cylindrical hub is directly mounted on the motor shaft and 
contains 8 threaded holes on its periphery to accommodate a 
maximum 8 number of wire hooks with one end fitted in these holes 
and the other bent at 90 degree for parts pickup. The hemispherical 
container acts as a temporary reservoir for the bulk of cylindrical 
parts. This reservoir  has a perfectly curved surface to ensure 
a constant gap between the hook and the surface of container 
throughout the traversing length of the hook,  in order to avoid 
jamming of parts and to ensure picking up of even the bottom most 
part. As the hooks rotate, the parts from the container get picked 
up by them, taken through the circle and finally delivered to the 
chute. The chute is designed in such a manner that the part attains 
desired orientation by the time it reaches the exit of the chute. 
The picking of parts is a random phenomenon, which depends 
upon many factors like the orientation of the parts with respect 
to the spoke, part population, speed, part size. 

Fig. 1: Top View of Feeder
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Fig. 2: Front View of Feeder

IV. Driving Mechanism 
The rotary motion to the hooks of the feeder has been given by an 
electrical drive. The drive selected in this case is a geared DC motor 
because of its feature of delivering high torque at low speed, with 
a step less speed controller. Since the drive is transferred directly 
to the hooks from the motor, the losses in this case are almost 
negligible. The complete assembly is mounted on an elevated 
platform which is further firmly secured on a rigid wooden base 
making the overall dimensions of the feeder very compact and 
rendering the system with simplicity.

Fig. 3: Labelled Side View of Feeder

Fig. 4: Labelled Side View of Feeder

IV. Experimental Work
In the present work, the performance of the rotary feeder is analysed. 
The project primarily aimed at developing the feeder and analysing 
the same under different parameters.  A series of experiments were 
carried out under different operating conditions. The investigation 
has been done to study the effect of three parameters:-

Part population (PP)• 
Speed of the motor• 
Number of hooks• 

A. Range of Parameters 
Population of parts in the feeder- Part population is varied 1. 
from 50 to 100.
Speed of the motor- The speed of the motor varies from a 2. 
minimum of 16 rpm to a maximum of 56 rpm.       
Number of hooks used- Feeder and gained the respective data 3. 
using two, four and six hooks respectively.

Table 1: List of the Specifications of the Feeder
S.NO. SPECIFICATIONS

1.  PART

Length - 25mm 
Outer diameter- 12 mm
Inner diameter- 10 mm
Material used – Nylon

2. CONTAINER Diameter - 150 mm
Material used - Mild Steel

3. HOOKS
Length- 135 mm 
Diameter - 5 mm 
Material used - Mild Steel

4. DRIVE DC geared motor

V. Observations
Table 2: Table containing Average Feed Rates for Different Sets 
of Parameters (PP and Speed)
Part Population 
(PP)

Speed 
(rpm) 2 Hooks 4 Hooks 6 Hooks

50
16 15 16 27
24 24 33 45
56 43 46 50

75
16 16 24 25
24 24 42 51
56 47 51 76

100
16 20 23 27
24 25 42 53
56 44 54 67

VI. Effect on Feed Rate at Constant Speed

Graph 1: Feed rate v/s Part Population at constant speed of 56 
rpm

From the graph 1, it is observed that the part population affects 
the feed rate, while keeping all other parameters constant, in such 
a way that the graph of Part Population v/s Feed rate increases to 
a peak value and then descends down.
To understand the reason for this, we must understand the role 
that the population has to play in the process of parts being picked 
by the spokes. If there are optimum number of parts inside the 
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bowl, then the parts push one other, as a result of the tumbling 
action of the parts inside. The pieces are pushed and forced to 
get engaged into the spokes they find i.e. they are picked by the 
spokes. Since they have to be picked up by spokes, they orient 
themselves well so that they are engaged into the spoke which 
is about to drop the part into the chute. If however the parts are 
few in number, the pushing mechanism is not that effective. The 
parts might fail to orient themselves properly and thus the feed 
rate isn’t too appropriate. If the parts are in excess in number, they 
eventually do not contribute much in the pushing process alone, 
they might adversely affect the process by blocking the way of 
those parts that are trying to orient themselves to get engaged into 
the spokes. Thus the feed rate again decreases.

VII. Effect on Feed Rate at Variable Speed

Graph 2: Feed rate v/s Speed of Motor

The graph 2 depicts the RPM v/s feed rate graph. Here again, 
the effect of rpm follows the different trend as shown by the 
part population. Initially with rpm, the feed rate increases up to 
some intermediate value of speed and then eventually increases 
with different slope. Again the role of speed of rotation of spokes 
needs to be understood. As the spokes rotates, due to exerted 
force, the parts are pushed to the periphery of the bowl. As the 
speed increases, the force with which the parts are thrown to the 
periphery increases thus, making it difficult for the pieces to get 
oriented. Hence the feed rate is low. However after a certain limit 
if the speed increases, the pieces are thrown so fast that they don’t 
get the time to orient themselves to get picked up. Also it might 
happen that even though the pieces have got oriented in the bowl, 
yet they do not get the time to get picked up by the spokes. This is 
because the spokes pass the bowl too fast and the parts are dropped 
as soon they are picked instead of being dropped into the chute. 

VIII. Effect of Number of Hooks on Feed Rate

Graph 3: Feed rate v/s no. of Spokes used

From the graph 3, it can be observed that as the number of spokes 
used decreases, the feed rate also decreases. With the number of 
spokes decreasing, the probability of the parts to be picked also 
decreases, and thus the trend is as depicted in the graph. However 
when 6 spokes are used, the flow of pieces gets erratic as the pieces 
will not get time to get oriented to be picked thus giving a very 
inconsistent feed rate.

IX. Conclusion
In this, a general process for optimization of part feeding systems 
is demonstrated by taking a Rotary Hook feeder. Exhaustive 
testing of the system is cumbersome because there exist too many 
treatments to be tested. Statistical methods based on experimental 
designs of tests, regression analysis and optimization techniques 
can be used to carry out this task more effectively and efficiently. 
This work should serve as a guideline for drawing statistically 
valid conclusions about the system under consideration.
From the experiments and all the calculations, optimum results 
obtained can be tabulated as
PARAMETER VALUE
Part population 100
Number of hooks 6
Speed of motor 56 rpm
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