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- 1 -  TECHNICAL NOTES 

 
1.1. - GENERAL 
COLOMBO FILIPPETTI  "IR" series INDEXING  ROTARY TABLES are mechanical units 
with perpendicular axes,  which transform the uniform rotary motion of the input (drive) 
shaft into a one-way rotary indexing motion of the (driven) plate by means of a 
cylindrical cam drive with conjugate profiles and roller follower. 
A simple design, the direct transmission of motion: laws of motion with accelerations 
defined mathematically and tested over a large number of applications; the use of 
modern techniques in the projecting and engineering; thorough and regular inspection 
of the parts throughout the operations of the production cycle: along with an extensive 
experience in calculation,  manufacture and possible applications of camdriven 
mechanisms; all go into making these INDEXING TABLES a high quality product, the 
characteristics of which enable it to meet in full the requirements of all types of 
applications, and which may be summarised as follows:  
• Compact, rigid, functional structures. 
• Accurate and repeatable positioning. 
• Self-locking stops, without play. 
• Smooth movements and silent drive. 
• Bi-directional rotation. 
• High bearing capacity. 
• Smooth running at all speeds. 
• Versatile and simple application. 
• Reduced maintenance. 
• Low running costs (low power consumption.) 
• Ample range of models. 
 
1.2. - DESIGN PRINCIPLES 
A functional, compact and sturdy design, which encloses also the power drive within 
reduced dimensions. The rotary plate of the indexing table provides anchoring at the 
widest centre distances of the parts to be subjected to intermittent rotation and is fitted 
with a large-diameter bearing which can bear considerable axial and tilting loads while 
retaining high levels of accuracy and rigidity. The camshaft, which undergoes 
alternatively both radial and axial loads during the operation of the INDEXING TABLE, is 
located by heavily oversized taper roller bearings. 
The internal gearing consists of a cylindrical cam with hardened and ground conjugate 
profiles, with always at least two of the roller followers on the crown gear roll opposite 
each other. The crown gear follower rollers are housed in the rotary plate of special size 
and design. This system ensures the transmission of high torque in a simple and direct 
manner and controls positively and constantly the plate motion throughout the cycle of 
displacement and dwell. It enforces the execution of laws of motion; displacement, 
speed and acceleration defined in the blueprint stage and which are proven the best in 
an ample range of applications. It also ensures accurate plate locking during dwell 
periods (zero radial motion of the crown gear and plate) and completely avoids the need 
for any in-station holding system. The fixed central hub, has a through hole through 
which one can pass auxiliary mechanical drives, electric, pneumatic or hydraulic 
controls for the actuation of additional movements to the upper part and axially to the 
table; or a column to support tooling which must remain stationary whilst the plate 
turns. All internal parts are protected with rotary packing or labyrinths to prevent the 
ingress of water, sludge, swarf. The rollers can be made to slide out of their housings by 
drawing them upwards and are therefore easy to inspect and replace in case of need. 
Other parts of the INDEXING TABLE may be inspected easily through the front cover. 
The lubrication of the internal mechanical parts is effected, whenever possible, with 
long-life lubricants, and with mineral lubricants in all other cases. 

 
 

Fig.1 Series IR 201 - IR 251 - IR 301 
INDEXING TABLE 
 
 

 
 
Fig.2 Series IR 401 - IR 600 - IR 801 
INDEXING TABLE 
 
 

 
 

Fig.3 Representation of the main parts 
of the INDEXING TABLE 
 

 
 
 

 
 
Fig.4 Sectional view of an INDEXING 
TABLE 
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1.3. - THE LAWS OF MOTION 
Project engineers who are called on to meet the requirements of high outputs are 
constantly being urged to provide increasingly faster and more reliable machines and 
automatic systems, which therefore require a thorough examination of the handling 
and displacing speeds of products and equipment. 
 
For many years, Colombo Filippetti have pioneered the design, engineering and 
application analysis of cam systems. The result is that C-F have adopted and 
standardised laws of motion which have the best kinematic and dynamic properties 
from both theoretical and practical viewpoints. This standardisation assures a high 
quality comparison between index drives of different types, magnitudes and variety. 
Standard LAWS OF MOTION take their names from the shapes of the acceleration 
curves that characterise them, namely: 
 
- THE SINUSOIDAL 
This curve is generally known as the cycloidal. It presents the highest maximum 
acceleration value of all standard curves, but has the smoothest transition between 
zero acceleration and maximum acceleration. 
 
- THE MODIFIED SINUSOIDAL 
This curve is the result of a combination of sinusoidal acceleration and cosinusoidal 
acceleration curves. Its most important characteristic is that it has, among the 
standard curves, the smoothest transition between maximum acceleration and 
maximum deceleration values. 
 
- THE MODIFIED TRAPEZOIDAL 
This curve is the result of a combination of the sinusoidal and constant acceleration 
curves; its main characteristic is that of having the lowest maximum acceleration of the 
standard curves. 
 
- THE MODIFIED SINUSOIDAL WITH CONSTANT-
SPEED SECTION 
For some applications, this curve is an improvement on the modified sinusoidal curve. 
The addition of a section with constant velocity (zero acceleration) in the middle part of 
the acceleration curve, reduces the maximum speed and makes it appropriate for long 
stroke applications. 
As one can see from their graphic representation, all these LAWS OF MOTION have 
some important characteristics in common: the acceleration and speed curves are 
continuous, without sudden variations throughout the period of motion; they are 
symmetrical and the axis of symmetry coincides with the middle of the movement; the 
initial and final speed and acceleration values are nil. 
 
- 2 - APPLICATIONS OF THE INDEXING TABLES 
A correct application of the INDEXING TABLES is linked to the choice of the proper 
size and of suitable system components, as well as to the knowledge of the 
distinguishing and characteristic elements of their internal mechanisms. In this chapter 
the definitions are given of the distinguishing elements of the INDEXING TABLES and 
some overall indications are provided, with the aim of helping in exploiting their 
characteristics in full. 
 
2.1. - NUMBER OF STATIONS 
On INDEXING TABLES the number of stops (indexes) which the plate effects to 
perform one complete turn is called "NUMBER OF STATIONS" and is indicated with 
the letter "S". The extent of rotation the plate undergoes during a cycle corresponds to 
the displacement from one station to the next and is called "ANGULAR TRAVEL". Its 
value is expressed by the relation H =360° /S (degrees). 

 

SI
NUSOIDAL Acc. 
 

 
MODIFIED SINUSOIDAL Acc. 
 

 
MODIFIED TRAPEZOIDAL Acc. 
 

MODIFIED SINUSOIDAL Acc. 
WITH CONSTANT-SPEED SECTION 
 
Fig.5 Diagrams indicating speed and 
acceleration of the standard curves. 
 

 
 
 
Fig.6  4 station INDEXING TABLE . 
S=4 H°=90 
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In rotary applications the number of stations is generally determined by the number of 
operations to be performed on the piece to be machined, including the loading and 
unloading stations, or else by the angular distance existing between the position where 
the workpiece is grasped and the position where it is released. In applications for 
conveyors and linear carousels, the determining element is the pitch or linear distance 
between two subsequent stations. In applications of this sort the correct choice must fall 
on tables with the lowest possible number of "S" stations consistent with any other 
design requirement, such as overall dimensions or minimum conveyor reversal radius. It 
is along these lines that one must proceed in order to reduce the torque which, other 
factors being equal, the INDEXING TABLE must undergo. 
 
 
2.2. - ANGLES OR PERIODS OF DISPLACEMENT 
AND DWELL 
On INDEXING TABLES a complete cycle consists of the displacement of the (driven) plate 
from one station to the next and of a period of halt in the station; a complete cycle is 
generally produced by a 360° (degree) rotation of the input (drive) shaft on which the cam 
is keyed. 
 
The angle of rotation of the cam which causes the plate to turn from one station to the 
next is called PERIOD OF DISPLACEMENT and is indicated with the symbol "B°"; the 
residual angle of rotation of the cam which keeps the plate stationary at the station 
achieved is called PERIOD OF DWELL and is indicated with the symbol "Bp°". As a rule, 
therefore, the equation B° + Bp°  = 360° (degrees) applies. 
 
The PERIOD OF DISPLACEMENT and the PERIOD OF DWELL determine the cycle TIME 
OF DISPLACEMENT and TIME OF DWELL respectively, both being a function of the drive 
shaft's speed of rotation. 
 
In order to optimise the ratio between TIME OF DISPLACEMENT and TIME OF DWELL, 
one may interrupt the drive during the PERIOD OF DWELL of each cycle by means of a 
limit switch cam keyed directly to the drive shaft. This ensures that the driven plate halts 
in the station for an indefinite time that can be varied to meet actual requirements. The 
subsequent cycle will be executed only after a manual or automatic signal is given to 
cause re-engagement of the power drive. 
 
If the sense of rotation of the motor is reversed at each halt in station, then instead of one 
way indexing, one obtains intermittent rocker motion of the plate. The amplitude of 
oscillation will be the same as the angular travel H° = 360° /S (degrees). 
 
 
2.3. - CONSIDERATIONS WITH REGARD TO SIZE 
In the majority of applications, the criteria which determines the choice of size of an 
INDEXING TABLE, is the torque due to the inertia of the components being indexed, and 
the torque due to the forces required to overcome the friction of the bearings and of the 
drives. In addition to these two types of load, torque may arise due to unbalanced 
weights ( a condition which arises frequently in applications with a horizontal rotary axis) 
as well as torque due to external or work forces at times arising during the period of 
displacement e.g. braking action and/or other resistance to motion. The sum total is the 
torque required by the application during the period of displacement. 
During the period of rest, the presence of torque may arise due to unbalanced loads, but 
more often to forces or components of forces caused by machining carried out on the 
pieces during the halt at the stations. 
These two sets of torque must be considered and checked separately, since they act at 
different times of the cycle. 

 
Fig.7 Vertical-axis carousel 
P = feed pitch 
 
 
 

Fig.8 Representation of the 
development of the cam profile 
 
 
 

 
 
 
 
 
 

Fig.9 Application of INDEXING 
TABLE where traversing of an 
unbalanced load is required.  






























































