


MANI1OeMANZ2Oe

MANSG ROTARY MANIPULATORS
Contents PAG

®
1. General INformationN .. ... i 2
2. Operating MOAES . ...t e et c e e e e aaaaannaaaaaannn 5
3. D XY Sy T | F= N o T i 8
a. Characteristic data and SizZesS ... e o
5. Standard MOVEMENES. ...t eeaa s 11
6. ASseEMDBIlY INSTrUCtIONS ... . et accaaaaanaaann 14
7. Applications of cams for microswitches ... ... 16
8. M OtOFISatiON . .t e 18
9. S | @ ] g ToF= T J o A 20
o I T AN ‘o 1 o 1= i o | 21

The units of measurement correspond with System International /Severity Index S| General tolerances of
manufacture are conform to UNI - ISO 2768-1 UNI EN 22768- 1

lllustrations and drawings according to UNI 3970 (ISO 128-82).
Method of projection of the drawings.

All rights reserved. No part of this catalogue may be duplicated.

COLOMBO FILIPPETTI may make any changes they feel necessary for the improvement of their products

without advance notice.

COLOMBO FILIPPETTI may change any market components and accessories mentioned in this catalogue as

they feel necessary.

This catalogue supersedes all earlier ones.



MANILOeMANZ20e
MAN3OeMANA4Oe.

MANSO0 ROTARY MANIPULATORS

1 - General information

1.1 Description

The MAN family manipulators, featuring a single cam globoidal and flat combined, can turn uniform rotating
motion into an appropriate and ordered series of movements, linear intermittent and rotating intermittent
(indexing version) or oscillating intermittent (oscillating version) of the output shaft on which they are installed.
Synchronised oscillation and translation movements of the output shaft are obtained by means of the
globoidal contour and the flat slot contour of the cam, respectively. The size of the cam driven unit allows to
obtain the wide range of movements typical of pick & place operations.

Direct motion transformation by means of the cam and feeler point mechanical members allows control of the
acceleration of intermittent movements and guarantees positive drive during the entire cycle. This in turn
grants the mechanisms accuracy, speed, gentle movements, low vibration and a noiseless operation.

The manipulators are characterised by simple construction, compactedness, oil-bath lubrication of internal
components, easy installation and ample diversification of the output shaft movement cycles.

These features grant reliability and flexibility of use in applications that include machine loading-unloading,
handling in assembly operations and transfer to conveyor belts and intermittent rotary tables.

1.2 Dangerous area

Since this is a positive drive machine, the gripper arm which may be installed moves all the time in its area.
During ordinary operation it can be stopped only after: drive motor overload, operation of the safety clutch
possibly installed or breakdown of mechanical parts.

In any case, the operator must stay clear of the dangerous area during operation.

1.3 Series, strokes, rotations
MAN manipulators are available in five series:

- MAN 10 - MAN 20 - MAN 30 - MAN 40 - MAN 50
For each series, the rotations and strokes listed in Tab. 1 and Tab. 2 have been standardised.

Tab. 1 Rotations

One-way Number of Stations 2 3 4
Rotation Rotation Angle 180° 120° 90°
Oscillating Rotation Oscillation Angle 180° 120° 90°

It is possible to have stations and oscillation angles different from the standardised ones, within the max. limit
of 180°.

Tab. 2 Strokes

Series Max. linear stroke Standardised linear strokes
[mm ] [ mm ]

MAN 10 45 40 -30-20-10

MAN 20 65 60 -45 -30- 15

MAN 30 85 70 - 60 - 40 - 20

MAN 40 110 90 - 70 - 50

MAN 50 165 140 - 110 - 80

We can supply, upon request and within the maximum stroke limit, strokes that are different from the
standardised or normalised ones.

NB: For BO1U and BO2U type movements, maximum stroke and rotation values cannot be reached at the
same time in the same mechanism. Please turn to Tab. 6 on Page 11.
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1.4 Denomination of the planes

Output shaft

Oil plugs

Input shaft

Fig. 1

1.5 Installation

Access for maintenance operations must be provided for when designing an application with MAN
manipulators. In addition, it is always best to block the case in the direction of the movement reaction forces
so that the fastening screws are stressed only by traction forces (see Fig. 2).

Fastening screws

Reaction and reference plate

Fig. 2

The use of clearance-free couplings and transmissions, both at the input and output points, is recommended

in order to avoid premature wear caused by vibrations.
To guarantee the output selected accelerations, constant input rotation speed and proper transmission rigidity
capable of absorbing the torsion caused by mechanism reversal must be ensured.
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1.6 Examples of applications

Indexing
rotary table

Indexing
rotary table

Loading

& 000¢

O
O
Ol Unloading
{

Unloading
Fig. 3 Fig. 4
Manipulators with type “B1” movements sequence  Manipulators with type “A1” movements sequence
- Oscillation angle 90° - Rotation angle 120°
- Linear stroke 85 mm - Linear stroke 85 mm
Application: Loading and unloading pieces on a Application: Loading and unloading pieces on a
rotary table operated intermittently by an 8-station rotary table operated intermittently by an 8-station
Rig 06 IR 301
Intermittent linear conveyor belt
MAN’ ﬁ Unloading
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R S el [ S Intermittent rotary
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Fig. 5 Fig. 6
Manipulators with type “B1” movements sequence Manipulators with type “B1” movements sequence
- Oscillation angle 90° and 180° - Rotation angle 90°
- Linear stroke 70 mm - Linear stroke 85 mm
Application: Loading and unloading pieces on a linear Application: Loading and unloading pieces on a
conveyor with step operated intermittently by a 2- rotary conveyor operated intermittently by a 12-
station CF3 indexing device . station CF4
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2 - OPERATING MODES

2.1 Continuous operation

The complete cycle that produces a one-way or oscillating output rotation is carried out during a single
rotation of the input shaft. As a result, movement and stop periods are distributed along the 360° rotation of

the cam, according to the desired cycle.

RS O Stop period in Low position T S
Upstroke Rotation Downstroke
2 3 4

1 cycle = 360° of input shaft

Reference axis for positioning of the input shaft feather

Fig. 7 Cycle with one-way rotation output.

Stop periods in Low position
—_— b =

Downstroke
Upstroke Reversal e -

Upstroke = Rotation

0
3 4 5 6 1
1 cycle = 360° of input shaft

Reference axis for positioning of the input shaft feather
Fig. 8 Cycle with oscillating rotation output.

In applications of this kind, which call for perfect synchronisation between manipulator movements and those

of the pieces being handled, a single motorisation drives the entire machine.
As a result, the manipulator cycle must be integrated and harmonised with the cyclogram of the machine.
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2.2 Intermittent operation with one-way input direction of rotation
Exactly as for the continuous operation, the complete cycle, either with a one-way or oscillating output
rotation, is carried out in a single turn of the input shaft, and movement and stop periods are distributed along
the 360° of the cam rotation according to the desired cycle (see Fig. 7 and Fig. 8).

In this type of application, synchronisation of the manipulator movements with those of the pieces being
handled is carried out by means of electrical timing.

The manipulator, equipped with its own motorisation, is usually stopped at each cycle in one of its single
points, but always in connection with a pause in the movements, and does not start again until it receives the
consent to carry out a new cycle.

In this manner, machine and manipulator cycles can be optimised, introducing at the same time an element of
safety; the manipulator starts only if all conditions are such as to allow its cycle to be carried out without any
problems.

2.3 Intermittent operation with reversal of input direction of rotation.
The complete cycle which can only be with an oscillating output rotation, is carried out in two strokes.
The first period, realised in a complete cycle of the cam, produces only half the cycle (from point 1 to point 4,

going).
The second period, realised in a complete cam cycle with reversed direction of rotation, produces the other
half of the cycle, essentially repeating the first period in the opposite direction. (from point 4 to point 1, return).

Stop and rotation reversal positions of self-braking motor

= <»—L Dwell period in Low position —

Upstrok Rotation

ovvnstroke\

2/(6) —
A\ i C
1/2 cycle = 360° of input shaft - Return

Reference axis for positioning of the input shaft feather

Fig. 9 Cycle with oscillating rotation output

In this type of application the motor is stopped every V2 cycle in the movement dwell positions (points 1 and
4), then it is started again in the opposite direction of rotation.

Advantages consist in the possibility of generating an output oscillation with bigger angles and smaller
pressure angles on the cam. This in turn cuts down on the stress and sometimes allows the use of smaller
mechanism sizes compared to the continuous operation shown in Fig. 8, which carries out the same cycle
with one-way input direction of rotation.



MANI1OeMANZ2Oe

MANDg | anaer ROTARY MANIPULATORS

2.4 Movements overlap

Usually when describing the cycle of a manipulator, it is understood that each movement starts right where the
previous movement ends. In the representation of movement, this situation is marked by a sharp corner where
the direction of rotation changes.

On the other hand, the overlapping of movements produces, wherever it occurs, a fillet in the change of
direction.

Where application data allows it, it is best to have an overlap of consecutive movements, since this allows to
increase strokes and/or the rotation and oscillation angles. Or, as an alternative, decreasing the angle of
pressure causes a reduction in the stress and a general improvement in the movements.

Positions 2 - 5 The manipulator starts its rotation while the upstroke still has to cover a (mm) in order to
finish its stroke.

Positions 2’ - 5’ The manipulator ends its linear upstroke while b® of rotation have already been covered.
Positions 3 - 6 The manipulator starts its linear downstroke while it still has to cover b® of rotation.

Positions 3’ - 6 The manipulator ends its rotation while a (mm) of linear downstroke have already been
covered.

‘ a (mm) = Entity of linear overlap

b (degrees) = Entity of rotation overlap
2 |2 31 3 51 5 6 | 6
‘ O—————O~ |
| \ | |
| | | |
b ool o\
| \ | |
| b | | |
— DT \ \ ~C )— -
stat |1 4 1
_—— 1 cycle = 360° of input shaft —_——
O Reference axis for positioning of the input shaft feather

Fig. 10 Movements overlap.

In these applications, once values a (mm) or b (degrees) of the overlap allowed by the application are
established, we can determine the cam angles that produce them.
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3 - Designations

Designation of MAN rotary manipulators is made up of alpha-numerical groups according to the diagram
shown below.

MAN L1 | | | | | 1 00 C 1 ]
Series (10, 20, 30, 40, 50)
Movement sequence (A01U, ..., CO2U)

U = One-way input

I = Input with Reversal

Number of stations (For movements "A")
Angular stroke (For movements "B" and "C") ]
Linear stroke in mm.

Version (VS, ..., SSS)

Direction of cam helix (R, L)
Input shaft (DA, SA, DS)

Assembly positions (V5, ..., B6)

MICRO-SWITCHES UNIT | [ ||

Type (FC, CT, CL, CM)
Assembly position for FC (E1, ..., F4)

REDUCTION GEAR | | | [ ] [ [ ] 1 [

Type
Version

Motor coupling pre-set

Reduction ratio

Torque limiter

Assembly positions (D1, ...., S8))

ELECTRICAL MOTOR | | L/ | | | v__ | Hz | v

Type (Normal, Self-braking, Inverter)
Size (IEC) and Constructional shape (...- B5, B14)

No. of poles (P2....P6) or r.p.m.
Supply voltage (V 230-400)

Frequency

Brake feeding

Example of designation for a rotary manipulator series MAN 40, 3 stations, 110-mm upstroke, movement
sequence A02U, standard version, D rotations, DA entry, Assembly in V5.

Rotary manipulator MAN-40-AO02U-3-110-VS-D-DA-V5

In addition, the designation must be completed with the complete designation of the required accessories
(micro-switches unit, reduction gear, motor, etc.) as shown in this page.
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4 - Characteristic data and sizes

4.1 Overall dimensions
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Fig. 11
Tab. 3
Series A |l B C D E F G H | K[ Loy | M N

MAN 10 | 210 | 75 75 60 100 75 175 250 280 | 7,5 45 75 77
MAN 20 | 265 | 96 95 74 133 97 230 330 375 | 7.5 65 100 86
MAN 30 | 327 | 120 | 120 87 186 119 305 | 4505 509 | 7,5 85 | 1455 108
MAN 40 | 430 | 158 | 153 119 243 157 400 | 601,5] 664 |10,5] 110 [ 2055 | 128
MAN 50 | 545 | 205 | 200 140 320 195 515 | 788,5 | 871 12 165 | 2735 | 140

Series O [P, | Q R S T Us | V W X Y Z | A1 | Weight [Kg]
MAN 10 | 45 18 | 190 | 60 | 13,5 | 10 14 | 35 9 117 ] 50 | 40 | 87 15
MAN 20 | 55 | 25 |2425] 90 10 | 11.5| 18 | 36 85 [ 140 |50,5] 43 | 110 40
MAN30 | 72 | 30 | 305 | 92 14 11 24 | 45 | 10,6 | 1650 | 62 | 50 [ 120 50
MAN40 | 84 | 40 | 390 | 115|155 | 20 28 | 55 13 [ 186 ] 75 | 60 | 146 103
MAN 50 | 100 | 45 | 505 | 140 | 20 20 32 | 75 14 1225 97 | 80 | 185 192

N . B. The input shaft keyway is in the position shown in Fig. 11 when the movement is at the start of the
cyclogram (point 1 - 0° of the cycle).
The input and output shafts are equipped with a threaded blind hole according to UNI ISO 9321.
Upon request, MAN manipulators can be supplied with an output shaft with through hole.
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