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The INTERMICO Tandem of the series "T" has one compact structure, with hardened and grinding 
cams to positive joining. The intermittent cam mechanisms produce the two output movements. 
The rotatory and oscillating movements of the output shafts occur on a same plain, which is 
orthogonal to the same output shaft. 
The possible versions of the mechanisms are: Tandem with  intermittent and unidirectional motion, 
Tandem with intermittent and oscillating motion, or a combination of an unidirectional motion with an 
oscillating motion 
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1. INTRODUCTION  
Its simple design, its ability to transform motion directly, the laws of motion it implements, with mathematically 
defined accelerations tested in a large number of applications, the positive and continuous control it is subject 
to throughout the motion, along with the extensive experience in the calculation, manufacture and applicability 
of cam-driven mechanisms which have gone into the TANDEM CF3 make of it a top-quality and highly reliable 
product that provides all those characteristics of accuracy, high speed, low vibrations, smooth, regular, low-
noise operation and perfectly repeatable movements as well as application versatility which the most highly 
advanced automatic machines and motion systems require. 
These characteristics of TANDEM CF3, available as a standard in several dimensions, with a great number of 
standard movements and combination possibilities, make it possible to solve the most various problems in the 
best and simplest of ways by exploiting the conjugate cams drive technology at very low costs and minimized 
design, engineering and implementation costs. For the same reason also the execution of some special (non-
standard) motions is kept at very low cost. These are fitted whenever possible in the box of TANDEM CF3 or 
else taking advantage of the internal components of standard TANDEM CF3. 

1.1 How the Tandem works 
 

The TANDEM CF3 is a mechanism achieved by combining in one box, two double set of CF3 conjugate cams 
and their respective rotary follower turrets. The uniform rotation of the one input shaft is transformed by this 
mechanism into 2 intermittent rotary motion output shafts. Each intermittent motion output shaft can be 
unidirectional or oscillating as required at the specifying stage. There is a free choice and it is possible to have: 
  An intermittent rotation + oscillator (intermitter+oscillator) 
  2 intermittent rotation (intermitter + intermitter) 
  2 oscillator (oscillator + oscillator) 

1.2 Characteristics 
 

The (normally) cast-iron box of TANDEM CF3 is a cuboid of great strength and rigidity with all faces machined 
and which can be mounted in any plane. 
The cams are in hardened and ground steel. The roller followers are supported in a turret to ensure the 
maximum rigidity of transmission. The input and output shafts are parallel with taper roller bearings at each 
end. Motion may be supplied, in addition to the main input shaft, also to the fast shaft of a worm screw-ring 
reduction gear which may be mounted within the box without increasing its overall dimensions. 

1.3 Where the Tandems are used 
 

TANDEM CF3 mechanisms are used in assembly, control, packing, handling machines, presses, multiple 
station transfer machines, welding machines and generally in all applications where two intermittent motions 
are required to operate in perfect synchronism with each other. 
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1.4. Danger area 
Since this is a positive-action device, a gripper arm or a tool plate mounted on output shaft 1 and 2 moves only within its 
area. 
Its motion may be alted only by switching off the driving motor. The torque limiter is to protect the device motor. The 
torque limiter is to protect the device against jams. It cannot protect persons. 
Therefore, the danger area should not be accessed whilst the device is in operation. 
For maintenance operations, the motor must be switched off before crossing into the danger area. 

 

 
Fig. 3 - Split view of TANDEM CF3 complete with built-in worm speed reducer and attached self-braking 
motor. 
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Fig. 5 - Computerized plotting of S-V-A curves and profiles of index drive (above) and 
oscillating drive (below). 
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2. DEFINITION OF THE TERMS 
 
OSCILLATING DRIVE A cam and feeler operated transmission mechanism 

which converts the continuous rotary motion of the 
“drive” into the intermittent oscillating motion of the 
“driven”. The typical cycle of the “driven” is "index - 
dwell - return - dwell". 

INDEX DRIVE A cam and feeler operated transmission mechanism 
which converts the continuous rotary motion of the 
“drive” into the intermittent one-way motion of the 
“driven”. The typical cycle of the “driven” is "index - 
dwell". 

CAM It is the driving element of the transmission mechanism, 
whether oscillating or index drive. The shape of its profile 
determines the movement obtained at the output of the 
driven. 

ROLLER LEVER It is the driven element of the oscillating mechanism. 

ROLLER PLATE It is the driven element of the indexing mechanism. 

INPUT SHAFT 

(synchronization shaft) 

This is the (drive) camshaft which carries, when required, 
the ring of the worm screw reduction gear. 
The input shaft is identified by no. “0". 

OUTPUT SHAFT 

 

This is the (driven) roller lever or plate shaft. Output 
shafts are identified by nos. "1" and "2". 

NUMBER OF REVOLUTIONS [rpm] speed of rotation of the input shaft. 

NUMBER OF CYCLES [cpm] speed of rotation of the output shafts with 
continuously rotating input shaft. 

INDEXING (DISPLACEMENT) 
ANGLE 

Angle of rotation of the input shaft during which one 
complete turn of the output shaft takes place. 

DWELL ANGLE Angle of rotation of the input shaft during which the 
output shaft stops. 

ANGULAR STROKE Amplitude of the angular oscillation of the oscillating 
drive output shaft. 

NUMBER OF STATIONS Number of stops which the index drive output shaft 
makes during one complete turn. 

OUTPUT TORQUE DURING 
MOTION 

Total of all torque required during the displacement of 
the output shaft: moment of inertia, friction and torque 
due to external or operating forces. 

OUTPUT TORQUE DURING 
DWELL 

Total of all torque required during dwell time of the 
output shaft due to unbalanced loads, operating forces, 
etc. 

INPUT TORQUE Input torque required at input shaft "0". 

COEFFICIENT OF VELOCITY Characteristic value of the law of motion corresponding 
to top speed. 

COEFFICIENT OF 
ACCELERATION 

Characteristic value of the law of motion corresponding 
to maximum acceleration. 

COEFFICIENT OF 
TRANSMISSION 

Value which makes it possible to establish the maximum 
torque required at the input shaft during motion. 

LIFE The values in the tables are based on 8,000 hours of 
operation. 
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3. GENERAL 
 

3.1 Box 
 

The sturdy, rigid cast-iron box has a prismatic 
shape and all its surfaces are machined. This 
makes it possible for the user to mount it in any 
position. Fastening holes of standard size have 
been drilled into the “C-D-E-F” lateral surfaces. 
Sides “A” and “B”, containing the main shafts, can 
be drilled to a depth of 20 mm at most, avoiding 
the ties which couple both halves of the box. The 
size of the casing is such as to assure a good 
supply of oil and thermal capacity. The protective 
phosphate coat does not affect the size and 
characteristics of the surfaces nor their functions, 
and confers to them their characteristic and 
attractive brown colour. 

 

Side D
Side B

Side C

Side F

Side A

Side E

 
Fig. 6 

3.2 Gearing 
The gearing which converts the continuous rotary motion has parallel axes and consists of (drive) steel 
cams with hardened and ground conjugate profiles on which the (driven) needle rollers of the feeler 
turn opposite each other. Their special design and dimensions as well as the yoke support, assure 
perfectly kept synchronism, maximum drive rigidity and a high torque even at high speeds. The rolling 
contact and the possibility to preload the rollers on the profiles also assure absence of backlash, high 
transmission efficiency, low profile wear and positive and continuous motion control by perfect 
matching between output rotation (of the drivens) and input rotation (of the drive). 
The worm screw reduction gear, an optional extra, was designed to meet the special requirements of 
these assemblies and can be built into the box without increasing its overall dimensions. Such a 
solution improves the versatility of the TANDEM CF3 mechanism and provides it with a rigid and 
extremely compact system. The wide range of available reduction ratios meets the most various 
application requirements. 
 

3.3 Shafts 
The shafts of TANDEM CF3 are made of hardened and tempered steel. Diameters and end lengths are 
in conformity with UNI 6397-68 (DIN 748 - ISO/R 775-69). They are sized to withstand the bending and 
torsional stresses to which they are submitted with an ample safety margin. 

 

3.4 Seals 
In order to assure top reliability of the rotary seals, sealing rings with dust-proof lip are used. The gap 
between the lips is filled in with grease. Static seals are made of anaerobic materials with high 
resistance to heat, humidity and chemicals which by assuring metal-on-metal contact, prevent the 
screws from gradually fastening loose and do not affect machining tolerances. 
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3.5 Bearings 
The choice of opposed taper roller bearings for supporting the shafts, and coupled taper roller bearings plus a 
straight roller bearing of the screw shaft only in series 65 T, was made to meet in-house size standardization 
requirements and to assure a wide range of conditions of use. 

 

3.6 Lubrication 
Special attention has been addressed to oil bath lubrication and to the way to minimize maintenance 
operations. On TANDEM CF3 drives running at low and medium speeds, i.e. < 200 cycles/min, long-life 
lubrication with mineral oil is recommended. The boxes are supplied without the oil level and drain plugs, 
already contain the appropriate quantity of lubricant, do not require maintenance and allow greater flexibility in 
mounting. 
On TANDEM CF3 drives running at medium to high speeds, i.e. > 200 cycles/min., the lubricant requires 
regular changing. The boxes are fitted with fill-level-drain plugs and are delivered without lubricant; the 
requisite amount of oil will need to be filled in by the buyer before starting up. The lubricant requires changing 
every 8000 hours of operation and in any case not more than two years should elapse between each oil 
change and the next. 

 
 

RECOMMENDED LUBRICANTS 
  

ISO/UNI VG 150 
AGIP BLASIA 150 
BP ENERGOL GR 150 XP 

ESSO SPARTAN EP 150 
FINA GIRAN 150 

MOBIL MOBIL GEAR 629 
SHELL OMALA OIL 150 

 
 

When changing the lubricant, before unscrewing the drain plug, wait for oil to get cold. 
Drain off oil completely and screw drain plug back into place. 
Top up to the prescribed level through charging hole, see 12.1 
 

3.7 Drive system 
Two different ways of conveying motion to TANDEM CF3 drives have been provided: the first consists in 
driving the input (or synchronizing) shaft “Ø“ directly, the second in driving the worm screw reduction gear 
shaft. 
The choice of one or the other system depends on requirements and on the design of the application. 
In particular, if the TANDEM CF3 mechanism is applied to a machine tool and is supposed to turn in a 1:1 ratio 
with the main machine shaft, input shaft “Ø“ should be driven directly. If the main machine shaft is a fast shaft 
with regard to the cycle, the worm screw shaft should be chosen as well as the most indicated reduction ratio. 
The second solution is in any case advisable as it makes it possible to obtain transmission with a better 
torsional rigidity. 
If the TANDEM CF3 drive is not required to be mechanically synchronized with a machine tool, it can be 
powered directly by keying an electrical motor to the internal worm screw shaft via a flange and coupling. 
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3.8 Response operation 
In many applications where mechanical synchronism between the operating cycle of the TANDEM CF3 
mechanism and the cycle of the machine is not required or cannot be obtained since the operating times of 
the machine, corresponding to the dwell times of the TANDEM, are very long compared to the motion times, 
electrical synchronism may be implemented through response operation of TANDEM CF3. 
In this type of application, the TANDEM CF3 drive usually performs a complete cycle, corresponding to one 
turn of the input shaft, and is then halted while awaiting response before proceeding to the next cycle. This 
stop  of the drive system, which is essentially an extension of the dwell time and therefore of the total cycle 
time of TANDEM CF3, may be executed by 
means of a cam which controls a limit switch. 
This limit switch sends a stop signal to a self-
braking motor or a disengaging signal to a clutch 
brake assembly mounted between the worm 
screw fast shaft and the shaft of an electric 
motor. The limit switch control shaft is keyed to 
the TANDEM CF3 drive input shaft “Ø“ - which is 
also the synchronizing shaft - in such a position 
that the stop occurs at a point of the cycle where 
the movements of the shafts “1” and “2” are in 
dwell at the same time. Non-synchronized stop 
of the movements of TANDEM CF3 should be 
avoided, as it causes damage and breakdowns. 
During emergency stops, or stops at the end of 
the work shift, these directions should be taken 
into account. 

  

Box couplings Tapered screw gear spline coupling 
 

Tapared ring spline couplings Torsionally rigid couplings 
 
Fig. 8 - Output connection with a sleeve coupling or tapered keying with screw ring 

 
 

threaded pin

mounting plate

trip cam

Fig. 7 - Response operation - location of the 
limit switch control cam 
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Fig. 9 - COLOMBO FILIPPETTI GSR type resynchronising safety coupling. 
 

3.9 Application advice 
On mechanisms which produce non-uniform motion, during each cycle, moving parts must undergo 
acceleration from rest to top speed and deceleration from top speed to rest. The TANDEM CF3 drive must 
therefore supply an alternating torque whose progress is similar to that of the acceleration curve of the law of 
motion applied. This torque, having variable intensity, tends to change the speed of rotation of the input shaft, 
causing it to pulsate within the indexing - dwell cycle. This requires particular attention in the design of the 
TANDEM CF3 output and input transmission elements. 
For these reasons it is essential: 
 

• To avoid at all costs any backlash and elasticity  both of the input and of the output transmission elements. 
• To determine the sizes of torsional stress-resistant rigid and lightweight components at the output. 
• To determine the sizes of torsional stress-resistant rigid components at the input, with an ample safety margin. 
• To mount a worm screw whenever possible. 
• To apply safety devices on the output shaft to protect it against overloads damaging the mechanism. We 

recommend our “GSR” re-synchronizing safety couplings. 
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4. INDEX DRIVE 
 

4.1 Indexing diagram 
In indexing motion, the number of stops (intermittences) which the 
output shaft makes while performing one full turn is called the 
“NUMBER OF STATIONS” and is indicated in the catalogues with 
the letter “S”. The angle of stroke through which the output shaft 
turns during one cycle, corresponding to the displacement 
travelled from one station to the next, is called “ANGULAR 
STROKE” and its value is expressed by the equation H° = 360°/S 
[degrees]. 
A full cycle, consisting of a displacement from one station to the 
next and a dwell at the station, performed by the driven is usually 
produced during one full turn through 360° [degrees] performed by 
the input (drive) shaft. 
In standard mechanisms, a turn of the input shaft is divided into 
two periods or angles, which are called, according to the order in 
which they are executed: 
 I - INDEX ANGLE, indicated with B 
II - DWELL ANGLE, indicated with Bp. 
 
The point which gives origin to this succession is the “CYCLE 
START” point, which is always followed by the period or index 
angle “B” regardless of the direction of rotation of the input shaft 
“Ø“, but bearing in mind that the rotation of the output shaft will 
always take place in the opposite direction. When the indexing 
mechanism drives the output shaft “1”, the “SYNCHRONIZING 
AXIS”, which matches the axis of the feather of the input shaft “Ø“, 
is always located half-way through the dwell angle “Bp”. 
 

Output
Shaft

Input
Shaft

 
Fig. 10 

 

= =
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Input
times
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Output
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Fig. 11 
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4.2 SPECIFICATIONS 
 

65 T 7,5 5,3 5,1 4,1 3,5 3,1 2,7
80 T 14,5 11,5 10,5 8,3 7,1 6,2 5,5

105 T 30,0 25,3 21,6 17,1 14,6 12,8 11,3
130 T 57,0 47,4 38,3 30,5 26,0 22,8 20,1
65 T 7,5 5,3 4,3 3,4 2,9 2,5 2,2
80 T 14,5 11,0 8,8 7,0 5,9 5,2 4,6

105 T 30,0 22,3 18,0 14,3 12,2 10,7 9,4
130 T 57,0 39,6 32,0 25,4 21,7 19,0 16,8
65 T 7,5 4,7 3,8 3,0 2,6 2,3 2,0
80 T 14,5 9,8 7,9 6,3 5,4 4,7 4,2

105 T 30,0 20,0 16,1 12,8 11,0 9,6 8,4
130 T 57,0 35,5 28,7 22,8 19,5 17,0 15,0
65 T 7,5 4,6 3,7 2,9 2,5 2,2 1,9
80 T 14,5 9,3 7,5 6,0 5,1 4,5 3,9

105 T 30,0 19,1 15,5 12,3 10,5 9,2 8,1
130 T 57,0 34,0 27,5 21,8 18,6 16,3 14,4
65 T 7,5 6,1 5,0 3,9 3,4 2,9 2,6
80 T 14,5 12,6 10,2 8,1 6,9 6,0 5,3

105 T 30,0 25,8 20,8 16,5 14,1 12,4 10,9
130 T 57,0 46,9 37,9 30,1 25,7 22,5 19,8
65 T 7,5 5,3 4,3 3,4 2,9 2,6 2,3
80 T 14,5 10,9 8,8 7,0 6,0 5,2 4,6

105 T 30,0 22,4 18,1 14,4 12,3 10,7 9,5
130 T 57,0 40,5 32,7 26,0 22,2 19,4 17,1
65 T 6,0 5,2 5,2 5,0 4,8 4,5 4,1
80 T 13,0 11,2 11,1 10,7 9,9 8,9 7,6

105 T 27,0 24,8 24,4 22,9 20,5 17,0 12,5
130 T 52,0 46,2 44,9 39,9 31,5 19,8 15,8
65 T 6,0 4,9 4,9 4,8 4,7 4,5 4,2
80 T 13,0 10,7 10,6 10,3 9,9 9,3 8,6

105 T 27,0 23,6 23,4 22,6 21,1 19,2 16,6
130 T 52,0 44,1 43,4 40,5 35,8 29,1 20,5
65 T 6,0 4,8 4,7 4,6 4,3 4,0 3,6
80 T 13,0 10,2 10,1 9,7 9,1 8,3 7,3

105 T 27,0 22,7 22,4 21,4 19,7 17,4 14,6
130 T 52,0 43,2 42,4 39,7 35,1 28,9 21,2
65 T 6,0 4,8 4,8 4,5 3,9 3,4 3,0
80 T 13,0 10,4 10,3 9,2 7,9 6,9 6,1

105 T 27,0 23,1 22,9 19,0 16,2 14,2 12,5
130 T 52,0 43,9 43,2 34,4 29,4 25,7 22,7
65 T 6,0 4,9 4,8 4,2 3,6 3,2 2,8
80 T 13,0 10,4 10,4 8,6 7,4 6,5 5,7

105 T 27,0 23,2 22,5 17,9 15,3 13,3 11,8
130 T 52,0 44,2 40,8 32,4 27,7 24,2 21,4
65 T 6,0 4,9 4,9 4,0 3,5 3,0 2,7
80 T 13,0 10,5 10,3 8,2 7,0 6,1 5,4

105 T 27,0 23,5 21,4 17,0 14,5 12,7 11,2
130 T 52,0 44,6 38,8 30,8 26,4 23,0 20,3
65 T 6,0 5,5 4,8 3,8 3,3 2,8 2,5
80 T 13,0 11,8 9,9 7,9 6,7 5,9 5,2

105 T 27,0 25,2 20,4 16,2 13,8 12,1 10,7
130 T 52,0 45,4 36,6 29,1 24,9 21,8 19,2

Dwell
period
Bp°
[deg]

INDEX DRIVE CODE

SERIES

Number
of

Stops
S

Index
period

B°
[deg]

Static
Torque

Ms
[daN m]

Velocity
factor

Cv

Accele-
ration
factor

Ca

Input
torque
factor

K
100

cycles/1'
200

cycles/1'
300

cycles/1'
400

cycles/1'
500

cycles/1'

1

300

50
cycles/1'

Dynamic output torque
Mu [daN m]

330

150

180

210

240

270

2

1.27

1.35

1.27

1.40

1.40

1.40

2.00

8.01

7.02

8.01

6.62

6.62

6.62

6.28

0.86

0.83

0.86

0.79

0.68

0.59

0.87

180

210

240

270

60

30

210

180

150

120

90

180

150

120

90

1.27

1.35

1.40

1.40

8.01

7.02

6.62

6.62

1.43

1.30

1.18

1.05

90 270

120 240

1.27

1.27

8.01

8.01

1.43

1.07
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65 T 7,5 6,2 6,2 6,1 5,9 5,2 4,6
80 T 14,5 13,4 13,4 13,1 12,1 10,6 9,3

105 T 30,0 29,8 29,5 28,6 25,1 21,9 19,4
130 T 57,0 55,6 54,9 51,7 44,4 38,9 29,5
65 T 7,5 5,6 5,5 5,3 5,1 4,7 4,3
80 T 14,5 12,0 11,9 11,5 10,8 10,0 8,9

105 T 30,0 26,6 26,3 25,3 23,6 20,8 18,4
130 T 57,0 50,3 49,7 47,1 42,8 37,1 30,1
65 T 7,5 5,5 5,5 5,3 4,9 4,3 3,8
80 T 14,5 11,9 11,8 11,4 10,0 8,8 7,8

105 T 30,0 26,3 26,1 24,3 20,8 18,2 16,0
130 T 57,0 49,9 49,4 44,3 37,9 33,1 29,2
65 T 7,5 6,2 5,7 4,6 3,9 3,4 3,0
80 T 14,5 13,3 11,8 9,4 8,0 7,0 6,2

105 T 30,0 29,4 24,4 19,4 16,5 14,5 12,8
130 T 57,0 54,3 43,9 34,9 29,8 26,1 23,0
65 T 7,5 6,0 5,5 4,4 3,7 3,3 2,9
80 T 14,5 13,0 11,3 9,0 7,7 6,7 5,9

105 T 30,0 28,7 23,2 18,4 15,7 13,8 12,1
130 T 57,0 51,8 41,9 33,3 28,3 24,9 21,9
65 T 7,5 5,8 5,3 4,2 3,6 3,1 2,8
80 T 14,5 12,6 10,8 8,6 7,4 6,4 5,7

105 T 30,0 27,6 22,3 17,7 15,1 13,2 11,7
130 T 57,0 49,9 40,3 32,0 27,4 23,9 21,1
65 T 7,5 5,7 5,1 4,1 3,5 3,0 2,7
80 T 14,5 12,3 10,4 8,3 7,1 6,2 5,5

105 T 30,0 26,6 21,5 17,1 14,6 12,8 11,3
130 T 57,0 48,1 38,9 30,9 26,4 23,1 20,4
65 T 6,0 5,1 5,1 4,9 4,7 4,4 3,9
80 T 13,0 11,1 10,9 10,5 9,7 8,5 7,1

105 T 27,0 24,5 24,1 22,4 19,6 15,7 10,7
130 T 52,0 45,7 44,3 38,6 29,2 20,0 13,3
65 T 6,0 5,5 5,5 5,4 5,3 5,2 4,9
80 T 13,0 11,8 11,8 11,6 11,3 10,9 10,0

105 T 27,0 26,3 26,2 25,5 24,5 23,0 20,6
130 T 52,0 50,0 49,5 47,4 43,9 39,1 32,8
65 T 6,0 4,8 4,8 4,6 4,3 3,8 3,3
80 T 13,0 10,3 10,2 9,9 8,8 7,7 6,8

105 T 27,0 22,9 22,7 21,3 18,2 15,9 14,0
130 T 52,0 43,5 43,0 38,5 32,9 28,8 25,4
65 T 6,0 4,9 4,8 4,7 4,0 3,5 3,1
80 T 13,0 10,5 10,4 9,5 8,2 7,1 6,3

105 T 27,0 23,2 23,1 19,7 16,8 14,7 13,0
130 T 52,0 44,2 43,7 35,7 30,5 26,6 23,5
65 T 6,0 5,0 4,9 4,4 3,7 3,3 2,9
80 T 13,0 10,7 10,6 8,9 7,6 6,6 5,9

105 T 27,0 23,7 23,1 18,4 15,7 13,7 12,1
130 T 52,0 45,0 41,9 33,3 28,5 24,9 22,0
65 T 6,0 5,0 5,0 4,1 3,5 3,1 2,7
80 T 13,0 10,8 10,6 8,4 7,2 6,3 5,5

105 T 27,0 24,0 21,9 17,4 14,8 13,0 11,5
130 T 52,0 45,6 39,7 31,5 26,9 23,6 20,8
65 T 6,0 5,0 5,0 4,0 3,4 3,0 2,6
80 T 13,0 10,7 10,2 8,1 6,9 6,0 5,3

105 T 27,0 23,7 21,0 16,7 14,3 12,5 11,0
130 T 52,0 44,9 38,1 30,3 25,9 22,6 20,0
65 T 6,0 4,9 4,8 3,8 3,3 2,9 2,5
80 T 13,0 10,6 9,8 7,8 6,6 5,8 5,1

105 T 27,0 23,5 20,2 16,1 13,7 12,0 10,6
130 T 52,0 44,5 36,7 29,2 24,9 21,8 19,2

Dw ell
period
Bp°
[deg]

INDEX DRIVE CODE

90

120

150

180

210

240

270

4

1.37

1.76

1.76

1.76

1.76

1.76

1.76

6.45

5.53

5.53

5.53

5.53

5.53

5.53

0.73

0.74

0.59

0.49

0.42

0.37

0.33

120

150

1803

210

240

270

1.40

1.40

1.76

1.76

1.76

1.76

6.62

6.62

5.53

5.53

5.53

5.53

0.79

0.63

0.66

0.56

0.49

0.44

240

210

180

150

120

90

90 270 1.27 8.01 0.55

60

270

240

210

180

150

120

90

300 1.27 8.01 1.07

SERIES

Number
of

Stops
S

Index
period

B°
[deg]

Static
Torque

Ms
[daN m]

Velocity
factor

Cv

Accele-
ration
factor

Ca

Input
torque
factor

K
100

cycles/1'
200

cycles/1'
300

cycles/1'
400

cycles/1'
500

cycles/1'
50

cycles/1'

Dynamic output torque
Mu [daN m]
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5. OSCILLATING DRIVE 

5.1 Displacement diagram 
In oscillating movements, the extent of oscillation of the output 
shaft is called “ANGULAR STROKE” and is indicated by the letter 
“H”. 
The complete cycle - which is composed of two rotations having 
the same amplitude but opposite directions (oscillation), with or 
without intermediate dwell times - is produced by one complete 
rotation (360°) of the input shaft. 
This cycle, on our standard mechanisms, is divided into four angles 
or periods defined as follows, according to the order of execution: 
  I - TIME OF DISPLACEMENT, indicated with “A” 
 II - DWELL TIME, indicated with “B” 
III - TIME OF DISPLACEMENT, indicated with “C” 
 IV - DWELL TIME, indicated with “D”. 
The point from which this succession in time originates is the 
“CYCLE START” point; this point is always followed by the TIME 
OF DISPLACEMENT “A” regardless of the direction of rotation of 
the input shaft and regardless of the required direction of rotation 
of the output shaft during this period. When the oscillating drive 
actuates the motion of output shaft “1”, the SYNCHRONIZING 
AXIS, which coincides with the axis of the feather of the input shaft 
“ø“, is always located half-way through the displacement period 
"A”. 

 
 
 

Output
Shaft

Input
Shaft

 
Fig. 12 

 

= =

Complete cycle  T=360°Cycle start point

D' A B C D
Index period Dwell period Index period Dwell period
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5.2 Specifications 
OSCILLATING DRIVE CODE
Angular

SERIES stroke
H° [deg]

65 T 8,9 6,6 6,5 5,1 4,4 3,8 3,4
80 T 19,4 14,0 12,9 10,3 8,8 7,7 6,8
105 T 34,5 25,7 21,9 17,4 14,9 13,0 11,5
130 T 97,7 64,7 60,5 48,1 41,1 35,9 31,7
65 T 8,9 6,6 6,6 5,2 4,5 3,9 3,4
80 T 19,4 14,1 13,1 10,4 8,9 7,8 6,9
105 T 34,5 25,5 22,3 17,7 15,1 13,2 11,7
130 T 97,7 64,4 61,2 48,7 41,6 36,3 32,1
65 T 8,9 6,4 5,4 4,3 3,7 3,2 2,8
80 T 19,4 13,3 10,8 8,6 7,3 6,4 5,7
105 T 34,5 23,0 18,6 14,8 12,6 11,1 9,8
130 T 97,7 66,1 53,4 42,4 36,2 31,7 28,0
65 T 8,9 6,5 5,4 4,3 3,7 3,2 2,8
80 T 19,4 13,4 10,8 8,6 7,3 6,4 5,6
105 T 34,5 23,0 18,5 14,7 12,6 11,0 9,7
130 T 97,7 65,8 53,2 42,3 36,1 31,6 27,9
65 T 8,9 6,0 4,8 3,8 3,3 2,9 2,5
80 T 19,4 11,9 9,6 7,6 6,5 5,7 5,0
105 T 34,5 20,6 16,6 13,2 11,3 9,9 8,7
130 T 97,7 59,4 48,2 38,3 32,7 28,6 25,2
65 T 8,9 5,9 4,8 3,8 3,2 2,8 2,5
80 T 19,4 11,8 9,5 7,5 6,4 5,6 5,0
105 T 34,5 20,5 16,5 13,1 11,2 9,8 8,7
130 T 97,7 59,1 47,8 38,0 32,4 28,4 25,0
65 T 8,9 5,1 4,1 3,3 2,8 2,5 2,2
80 T 19,4 10,2 8,2 6,5 5,6 4,9 4,3
105 T 34,5 17,8 14,4 11,4 9,8 8,5 7,5
130 T 97,7 51,9 41,9 33,3 28,4 24,9 21,9
65 T 8,9 5,0 4,1 3,2 2,8 2,4 2,1
80 T 19,4 10,1 8,1 6,5 5,5 4,8 4,3
105 T 34,5 17,5 14,1 11,2 9,6 8,4 7,4
130 T 97,7 51,0 41,2 32,7 28,0 24,5 21,6
65 T 8,9 4,6 3,7 3,0 2,5 2,2 2,0
80 T 19,4 9,3 7,5 6,0 5,1 4,5 4,0
105 T 34,5 16,1 13,0 10,3 8,8 7,7 6,8
130 T 97,7 47,0 38,0 30,2 25,8 22,6 19,9
65 T 8,9 4,6 3,7 2,9 2,5 2,2 1,9
80 T 19,4 9,2 7,4 5,9 5,0 4,4 3,9
105 T 34,5 15,8 12,8 10,1 8,7 7,6 6,7
130 T 97,7 46,2 37,4 29,7 25,4 22,2 19,6
65 T 8,9 4,3 3,5 2,8 2,4 2,1 1,8
80 T 19,4 8,8 7,1 5,7 4,8 4,2 3,7
105 T 34,5 14,9 12,1 9,6 8,2 7,2 6,3
130 T 97,7 43,7 35,3 28,1 24,0 21,0 18,5
65 T 8,9 4,2 3,4 2,7 2,3 2,0 1,8
80 T 19,4 8,6 6,9 5,5 4,7 4,1 3,6
105 T 34,5 14,6 11,8 9,4 8,0 7,0 6,2
130 T 97,7 42,8 34,6 27,5 23,5 20,5 18,1
65 T 8,9 4,1 3,3 2,6 2,2 2,0 1,7
80 T 19,4 8,4 6,8 5,4 4,6 4,0 3,5
105 T 34,5 14,0 11,3 9,0 7,7 6,7 5,9
130 T 97,7 41,2 33,3 26,4 22,6 19,8 17,4

15

30 150 30 150

30 300 30 0

45 135 45 135

45 270 45 0

60 120 60 120

60 240 60 0

90 90 90 90

90 180 90

120 60 120 60

120 120 120 0

150 30 150 30

150 60 150 0

180 0 180 0

5.53

5.31

5.53

5.31

5.53

5.31

5.53

5.53

5.31

5.53

5.31

5.53

0.49

0.47

0.33

0.32

0.25

0.24

0.16

0.12

0.12

0.10

0.09

0.08

0 5.31 0.16

A
motion

B
dw ell

C
motion

D
dw ell

PERIODS T° [deg] OF CYCLE
Dynamic output torques

Mu [daN m]
Accele-
ration
factor

Ca

Input
torque
factor

K
50

cycles/1'

Static
torque

Ms
[daN m]

100
cycles/1'

200
cycles/1'

300
cycles/1'

400
cycles/1'

500
cycles/1'
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OSCILLATING DRIVE CODE
Angular

SERIES stroke
H° [deg]

65 T 8,9 6,6 6,5 5,1 4,4 3,8 3,4
80 T 19,4 14,0 12,9 10,3 8,8 7,7 6,8
105 T 34,5 25,7 21,9 17,4 14,9 13,0 11,5
130 T 97,7 64,7 60,5 48,1 41,1 35,9 31,7
65 T 8,9 6,6 6,6 5,2 4,5 3,9 3,4
80 T 19,4 14,1 13,1 10,4 8,9 7,8 6,9
105 T 34,5 25,5 22,3 17,7 15,1 13,2 11,7
130 T 97,7 64,4 61,2 48,7 41,6 36,3 32,1
65 T 8,8 6,5 6,5 5,6 4,7 4,2 3,7
80 T 19,3 13,8 13,8 11,1 9,5 8,3 7,3
105 T 34,2 26,9 24,1 19,2 16,4 14,3 12,6
130 T 96,8 76,7 69,8 55,5 47,4 41,4 36,6
65 T 8,8 6,6 6,6 5,5 4,7 4,1 3,6
80 T 19,3 14,0 13,8 11,0 9,4 8,2 7,2
105 T 34,2 27,1 24,0 19,1 16,3 14,2 12,6
130 T 96,8 79,4 69,8 55,4 47,4 41,4 36,6
65 T 8,8 6,4 6,1 4,9 4,2 3,6 3,2
80 T 19,3 13,6 12,2 9,7 8,3 7,3 6,4
105 T 34,2 26,3 21,3 16,9 14,5 12,6 11,1
130 T 96,8 77,0 62,2 49,4 42,2 36,9 32,6
65 T 8,8 6,3 6,1 4,8 4,1 3,6 3,2
80 T 19,3 13,4 12,1 9,6 8,2 7,2 6,3
105 T 34,2 26,0 21,0 16,7 14,3 12,5 11,0
130 T 96,8 76,1 61,5 48,9 41,7 36,5 32,2
65 T 8,8 6,3 5,6 4,5 3,8 3,3 2,9
80 T 19,3 13,5 11,2 8,9 7,6 6,6 5,9
105 T 34,2 24,2 19,5 15,5 13,3 11,6 10,2
130 T 96,8 70,7 57,1 45,4 38,8 33,9 29,9
65 T 8,8 6,1 5,5 4,4 3,8 3,3 2,9
80 T 19,3 12,9 11,0 8,8 7,5 6,5 5,8
105 T 34,2 23,7 19,2 15,2 13,0 11,4 10,0
130 T 96,8 69,5 56,1 44,6 38,1 33,3 29,4
65 T 8,8 6,3 5,2 4,2 3,6 3,1 2,7
80 T 19,3 13,0 10,5 8,3 7,1 6,2 5,5
105 T 34,2 22,5 18,2 14,4 12,3 10,8 9,5
130 T 96,8 65,9 53,2 42,3 36,1 31,6 27,9
65 T 8,8 5,9 5,1 4,1 3,5 3,1 2,7
80 T 19,3 12,6 10,3 8,2 7,0 6,1 5,4
105 T 34,2 22,1 17,8 14,2 12,1 10,6 9,3
130 T 96,8 64,7 52,2 41,5 35,5 31,0 27,4
65 T 8,8 5,9 4,8 3,8 3,2 2,8 2,5
80 T 19,3 12,0 9,7 7,7 6,6 5,7 5,1
105 T 34,2 20,2 16,3 13,0 11,1 9,7 8,6
130 T 96,8 59,3 47,9 38,1 32,5 28,5 25,1
65 T 8,8 5,8 4,7 3,7 3,2 2,8 2,5
80 T 19,3 11,7 9,4 7,5 6,4 5,6 4,9
105 T 34,2 19,9 16,0 12,7 10,9 9,5 8,4
130 T 96,8 58,2 47,0 37,4 31,9 27,9 24,6
65 T 8,8 5,5 4,5 3,5 3,0 2,7 2,3
80 T 19,3 11,3 9,1 7,2 6,2 5,4 4,8
105 T 34,2 18,7 15,1 12,0 10,3 9,0 7,9
130 T 96,8 54,9 44,4 35,2 30,1 26,3 23,2
65 T 8,8 5,4 4,4 3,5 3,0 2,6 2,3
80 T 19,3 10,9 8,8 7,0 6,0 5,2 4,6
105 T 34,2 18,3 14,8 11,8 10,1 8,8 7,8
130 T 96,8 53,7 43,4 34,5 29,5 25,8 22,7
65 T 8,8 5,2 4,2 3,4 2,9 2,5 2,2
80 T 19,3 10,8 8,7 6,9 5,9 5,2 4,6
105 T 34,2 17,6 14,2 11,3 9,6 8,4 7,4
130 T 96,8 51,6 41,7 33,1 28,3 24,8 21,8

20

45 135 45 135

45 270 45 0

60 120 60 120

60 240 60 0

75 105 75 105

75 210 75 0

90 90 90 90

90 180 90

120 60 120 60

120 120 120 0

150 30 150 30

150 60 150 0

180 0 180 0

5.53

5.31

5.53

5.31

5.53

5.31

5.53

5.53

5.31

5.53

5.31

5.53

0.44

0.42

0.33

0.32

0.26

0.25

0.22

0.16

0.16

0.13

0.13

0.11

0 5.31 0.21

0

105

30 150 30 150

30 300 30 0

150

0

5.53

5.31

0.49

0.47

A
motion

B
dw ell

C
motion

D
dw ell

PERIODS T° [deg] OF CYCLE
Dynamic output torques

Mu [daN m]
Accele-
ration
factor

Ca

Input
torque
factor

K
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cycles/1'

Static
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[daN m]

100
cycles/1'

200
cycles/1'

300
cycles/1'

400
cycles/1'

500
cycles/1'
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OSCILLATING DRIVE CODE
Angular

SERIES stroke
H° [deg]

65 T 8,9 6,6 6,5 5,1 4,4 3,8 3,4
80 T 19,4 14,0 12,9 10,3 8,8 7,7 6,8
105 T 34,5 25,7 21,9 17,4 14,9 13,0 11,5
130 T 97,7 64,7 60,5 48,1 41,1 35,9 31,7
65 T 8,9 6,6 6,6 5,2 4,5 3,9 3,4
80 T 19,4 14,1 13,1 10,4 8,9 7,8 6,9
105 T 34,5 25,5 22,3 17,7 15,1 13,2 11,7
130 T 97,7 64,4 61,2 48,7 41,6 36,3 32,1
65 T 8,7 6,6 6,6 6,6 5,8 5,1 4,5
80 T 18,9 14,1 14,1 13,5 11,6 10,1 8,9
105 T 33,4 27,5 27,3 23,5 20,0 17,5 15,5
130 T 94,2 80,4 80,0 68,5 58,6 51,2 45,2
65 T 8,7 6,7 6,7 6,3 5,4 4,7 4,2
80 T 18,9 14,3 14,3 12,6 10,7 9,4 8,3
105 T 33,4 27,8 27,4 21,8 18,6 16,3 14,4
130 T 94,2 81,2 80,2 63,7 54,4 47,6 42,0
65 T 8,7 6,5 6,5 5,2 4,4 3,9 3,4
80 T 18,9 13,8 13,0 10,3 8,8 7,7 6,8
105 T 33,4 26,9 22,6 17,9 15,3 13,4 11,8
130 T 94,2 78,6 65,9 52,4 44,8 39,2 34,5
65 T 8,7 6,4 6,3 5,1 4,4 3,8 3,4
80 T 18,9 13,5 12,8 10,1 8,7 7,6 6,7
105 T 33,4 26,3 22,2 17,6 15,1 13,2 11,6
130 T 94,2 77,1 64,9 51,6 44,1 38,5 34,0
65 T 8,7 6,4 5,9 4,7 4,0 3,5 3,1
80 T 18,9 13,6 11,8 9,4 8,0 7,0 6,2
105 T 33,4 25,4 20,5 16,3 13,9 12,2 10,7
130 T 94,2 74,3 60,0 47,7 40,7 35,6 31,4
65 T 8,7 6,1 5,8 4,6 3,9 3,4 3,0
80 T 18,9 13,1 11,6 9,2 7,9 6,9 6,1
105 T 33,4 24,8 20,1 15,9 13,6 11,9 10,5
130 T 94,2 72,7 58,7 46,7 39,9 34,9 30,8
65 T 8,7 6,4 5,5 4,4 3,8 3,3 2,9
80 T 18,9 13,5 11,1 8,8 7,6 6,6 5,8
105 T 33,4 23,4 18,9 15,0 12,9 11,2 9,9
130 T 94,2 68,7 55,5 44,1 37,7 32,9 29,1
65 T 8,7 6,0 5,4 4,3 3,7 3,2 2,8
80 T 18,9 12,7 10,9 8,6 7,4 6,5 5,7
105 T 33,4 23,0 18,5 14,7 12,6 11,0 9,7
130 T 94,2 67,3 54,3 43,2 36,9 32,3 28,5
65 T 8,7 6,3 5,1 4,0 3,4 3,0 2,7
80 T 18,9 12,7 10,3 8,2 7,0 6,1 5,4
105 T 33,4 21,0 16,9 13,5 11,5 10,1 8,9
130 T 94,2 61,4 49,6 39,4 33,7 29,4 26,0
65 T 8,7 5,8 4,9 3,9 3,4 2,9 2,6
80 T 18,9 12,3 10,0 7,9 6,8 5,9 5,2
105 T 33,4 20,6 16,6 13,2 11,3 9,9 8,7
130 T 94,2 60,2 48,6 38,6 33,0 28,9 25,5
65 T 8,7 5,9 4,8 3,8 3,2 2,8 2,5
80 T 18,9 12,0 9,7 7,7 6,6 5,8 5,1
105 T 33,4 19,2 15,7 12,5 10,7 9,3 8,2
130 T 94,2 56,6 45,7 36,3 31,0 27,1 23,9
65 T 8,7 5,7 4,6 3,7 3,1 2,7 2,4
80 T 18,9 11,5 9,3 7,4 6,3 5,5 4,9
105 T 33,4 19,0 15,4 12,2 10,4 9,1 8,1
130 T 94,2 55,4 44,7 35,5 30,4 26,5 23,4
65 T 8,7 5,6 4,5 3,6 3,1 2,7 2,4
80 T 18,9 11,4 9,2 7,4 6,3 5,5 4,8
105 T 33,4 18,3 14,8 11,7 10,0 8,8 7,7
130 T 94,2 53,1 42,9 34,1 29,1 25,4 22,4

30

45 135 45 135

45 270 45 0

60 120 60 120

60 240 60 0

75 105 75 105

75 210 75 0

90 90 90 90

90 180 90

120 60 120 60

120 120 120 0

150 30 150 30

150 60 150 0

180 0 180 0

5.53

5.31

5.53

5.31

5.53

5.31

5.53

5.53

5.31

5.53

5.31

5.53

0.66

0.63

0.49

0.47

0.39

0.38

0.33

0.25

0.24

0.20

0.19

0.16

0 5.31 0.32

0

105

30 150 30 150

30 300 30 0

150

0

5.53

5.31

0.49

0.47

A
motion

B
dw ell

C
motion

D
dw ell

PERIODS T° [deg] OF CYCLE
Dynamic output torques

Mu [daN m]
Accele-
ration
factor

Ca

Input
torque
factor

K
50

cycles/1'

Static
torque

Ms
[daN m]

100
cycles/1'

200
cycles/1'

300
cycles/1'

400
cycles/1'

500
cycles/1'
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OSCILLATING DRIVE CODE
Angular

SERIES stroke
H° [deg]

65 T 8,8 6,5 6,5 5,6 4,7 4,2 3,7
80 T 19,3 13,8 13,8 11,1 9,5 8,3 7,3
105 T 34,2 26,9 24,1 19,2 16,4 14,3 12,6
130 T 96,8 76,7 69,8 55,5 47,4 41,4 36,6
65 T 8,8 6,6 6,6 5,5 4,7 4,1 3,6
80 T 19,3 14,0 13,8 11,0 9,4 8,2 7,2
105 T 34,2 27,1 24,0 19,1 16,3 14,2 12,6
130 T 96,8 79,4 69,8 55,4 47,4 41,4 36,6
65 T 8,3 6,6 6,6 6,4 6,0 5,6 4,9
80 T 18,0 14,2 14,1 14,0 12,7 11,1 9,8
105 T 31,4 27,5 27,3 25,8 22,0 19,3 17,0
130 T 88,1 80,4 80,1 75,4 64,4 56,3 49,7
65 T 8,3 6,5 6,4 6,3 5,8 5,1 4,5
80 T 18,0 13,8 13,7 13,2 11,7 10,2 9,0
105 T 31,4 26,8 26,5 23,7 20,2 17,7 15,6
130 T 88,1 78,5 77,7 69,3 59,2 51,8 45,7
65 T 8,3 6,5 6,5 5,9 5,1 4,4 3,9
80 T 18,0 13,9 13,9 11,8 10,1 8,8 7,8
105 T 31,4 27,0 25,7 20,4 17,5 15,3 13,5
130 T 88,1 79,1 75,2 59,7 51,0 44,6 39,4
65 T 8,3 6,2 6,2 5,6 4,7 4,2 3,7
80 T 18,0 13,2 13,1 11,2 9,5 8,3 7,4
105 T 31,4 25,7 24,1 19,2 16,4 14,3 12,6
130 T 88,1 75,4 70,5 56,0 47,9 41,9 36,9
65 T 8,3 6,4 6,4 5,3 4,5 3,9 3,5
80 T 18,0 13,7 13,4 10,7 9,1 8,0 7,0
105 T 31,4 26,7 22,5 17,9 15,3 13,4 11,8
130 T 88,1 78,2 65,6 52,2 44,6 39,0 34,4
65 T 8,3 6,1 6,0 5,1 4,4 3,8 3,4
80 T 18,0 12,9 12,8 10,3 8,8 7,7 6,8
105 T 31,4 25,1 22,0 17,5 14,9 13,1 11,5
130 T 88,1 73,4 64,1 50,9 43,5 38,0 33,6
65 T 8,3 6,4 6,1 4,9 4,2 3,6 3,2
80 T 18,0 13,5 12,4 9,9 8,4 7,4 6,5
105 T 31,4 25,1 20,2 16,1 13,7 12,0 10,6
130 T 88,1 72,3 58,4 46,4 39,7 34,7 30,6
65 T 8,3 5,9 5,8 4,7 4,0 3,5 3,1
80 T 18,0 12,5 11,9 9,5 8,1 7,1 6,2
105 T 31,4 24,4 19,8 15,7 13,4 11,7 10,4
130 T 88,1 71,0 57,4 45,6 39,0 34,1 30,1
65 T 8,3 6,3 5,8 4,6 3,9 3,4 3,0
80 T 18,0 13,4 11,7 9,3 8,0 7,0 6,2
105 T 31,4 23,4 18,9 15,0 12,8 11,2 9,9
130 T 88,1 67,2 54,3 43,2 36,9 32,2 28,5
65 T 8,3 5,8 5,5 4,4 3,7 3,3 2,9
80 T 18,0 12,2 11,1 8,8 7,5 6,6 5,8
105 T 31,4 22,7 18,3 14,6 12,4 10,9 9,6
130 T 88,1 65,5 52,9 42,0 35,9 31,4 27,7
65 T 8,3 6,3 5,5 4,4 3,7 3,3 2,9
80 T 18,0 13,3 11,2 8,9 7,6 6,6 5,8
105 T 31,4 22,2 17,9 14,2 12,2 10,6 9,4
130 T 88,1 63,3 51,2 40,7 34,7 30,4 26,8
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6. SIZING OF THE TANDEM MECHANISM 
In order to calculate the size of a TANDEM CF3 mechanism, one must calculate first of all the sizes of the two 
internal mechanisms separately, by determining the highest torques required on output shafts “1” and “2”. 
It can occur thet a different size can derive from the two mechanisms considered; the correct choice of the 
tandem CF3 size to apply, is to be made using the largest of the mechanisms calculated. 
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6.1 Input torque required - Ma 
a) If the movements of output shafts “1” and “2” are executed one after the other, the maximum torque 
required at input shaft “ø“ will be equivalent to the higher of the input torques required by the separate 
mechanisms. 
 
b) If the movements of output shafts “1” and “2” are executed simultaneously, the maximum torque required at 
input shaft “ø“ will be equivalent to the sum of the input torques required by the separate mechanisms. 
 
If the required input torques are, for the shaft n° 1, Ma1= 7,68 [daN·m], for the shaft n° 2, Ma2 = 0.232 [daN·m], 
we will have: 
 
Event a) Ma = the higher of Ma1 and Ma2; Ma = Ma1 = 7.68 [daN·m] 
 
Event b) Ma = Ma1+Ma2; Ma = 7.68 + 0.232 = 7.912 [daN·m] 

6.2 Input power required - P 
a) If the movements of output shafts “1” and “2” are executed one after the other, the maximum power 
required at input shaft “ø“ will be equivalent to the higher of the powers required by the separate 
mechanims. 
 
b) If the movements of output shafts “1” and “2” are executed simultaneously, the maximum power required 
at input shaft “ø“ will be equivalent to the sum of the powers required by the separate mechanisms 
 
If the required input powers are, for the shaft n° 1, P1= 0,98 [kW], for the shaft n° 2, P2 = 0.03 [kW], we will 
have: 
 
Event a) P = the higher of P1 and P2; P = P1 = 0.98 [kW] 
 
Event b) P = P1+P2; P = 0.98 + 0.03 = 1.01 [kW] 

 
 




























