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FOR AN EASIER INTERPRETATION OF THE RESULTS, PLEASE NOTE THAT:
1 MPa  = 10 bar
1 kW    = 1.36 CV
1 m3/s = 3600 m3/h
1 m/s   = 3,6 km/h
1 l        = 1 dm3

C.V. (coefficient of variation) = a parameter indicating the amount of
deviation of data with respect to the mean value.
Moment of a force = product of the force for the distance between the
direction of the force and the axis of rotation (arm). Unit of
measurement = Nm
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Technical data

- torque limiter with automatic re-engagement
adjustable from 1500 Nm to 4000 Nm

- disengagement of the drive mechanically activated by rotation on a
lever

- power take-off 1”3/8 z6-1”3/8 z21- 1”3/4 z6-1”3/4 z20

- rotation speed up to 1100 rpm

Fig.1 – Mechanical device
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Description
This is a device which is able to
disengage the drive each time the
operator has to access an area in which
there are potential hazards, or in other
dangerous situations, such as for
example, where someone is in the
direct vicinity of pick-up baler, mixer-
feeder wagons or similar.
The device consists of an automatic
limiter with voluntary disengagement
fitted into the kinematic chain of the
machine. Information withdrawn from
potentially dangerous areas to
safeguard, which are defined by the end
manufacturer of the machine, is
converted and used to actuate the
mechanically controlled axial movement
of a disc located inside the device.  This
movement enables the tangs that

transmit the drive to be released, thus
creating a neutral state.
Resetting the drive can only take place
by voluntarily re-engaging the device
when the p.t.o. of the tractor is stopped
and only subsequently bringing it back
to speed.
The M-TLD disengaging device has a
maximum radial dimension of ø212 mm,
an axial length of 153 mm and a weight
of approx. 17 Kg .
It has a torque transmission capacity,
which can be adjusted to requirement,
of between 1500 and 4000 Nm, with
rotation speeds that must not exceed
1100  rpm.
The drive is disengaged voluntarily by
rotating the handle (3) in relation to the
cam (2) at an angle of between 30° and
40° inclusive.

Fig. 2 – Drawing of the device and its components (see text
for legend).
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Figure 2 illustrates the various
components of the disengaging device.
The device transmits the drive from the
body (7) to the hub (8) by means of the
tangs (4) inserted into longitudinal slots
in the body itself; these are kept in
position by adjustable tension springs
(5) via the disc (6). When the torque
absorbed from the hub (8) exceeds the
calibration value, radial centripetal force
is generated on the tangs (4), winning
the action that the  springs (5) exert
through the disc (6). The tangs are
therefore radially withdrawn from the
longitudinal slots in the body (7),
disengaging the drive. For the tangs to
be returned to the torque transmission
position, the rotation speed must be
reduced to below 250 rpm and then can
be returned to working conditions.
To disengage the drive independently of
the torque absorbed it is necessary to
rotate the handle (3) generating, due to
the cam pos. (2), an axial shift of the
same which, by means of a component
having the function of a bearing (9) and
the push pins (10) move the disc axially
(6), neutralising the spring force (5). At
this point the tangs (4) are free to exit
the longitudinal slots of the body (7).
Contemporaneously the elastic tang
(11) is engaged in the slot (3b) of the
handle (3) preventing any accidental
return to the initial position. To transmit
torque again the drive must be stopped,
the elastic tang (11)

released from the slot and the handle
(3) returned to its initial position. Once
completed the p.t.o. of the tractor can
be re-activated, bringing the speed of
rotation up to working speed only after
the device has been re-set.

Fig. 3 – The mechanical device during the
tests on the test bench.

Test results
The results of the tests reported in
tables 1 and 2 were obtained using the
device both as a torque limiter and as a
voluntary disengaging device. The tests
were carried out using a test bench
composed by the following:

- transmission chain,
- brake,
- dynamometer,
- rev-counter

The ambient temperature at which the
tests were carried out was +20°C.
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Speed (rpm)
Continuous moment transmitted

(Nm)
Maximum moment
transmitted (Nm)

300 0 1840
540 0 1824

1000 0 1856
300 450 1807
540 450 1824

1000 450 1800
300 720 1791
540 850 1789

1000 850 1790
Table 1 -  Operating as a limiter

Speed
(rpm)

Continuous
moment

transmitted (Nm)

Torque interruption time *
(sec.)

Control lever
activation torque

(Nm)
350 0 Of no significance 77
540 0 Of no significance 75
1000 0 Of no significance 67
350 600 0.04 51
540 600 0.04 50
1000 500 0.04 48
350 1000 0.04 33
540 1000 0.04 32
1000 900 0.04 31

Table 2 -  Operating as a voluntary disengagement device
(*) interruption time of the torque measured at the instant in which the action of shifting the
control lever was completed. The time taken to carry out this shift operation of the control lever
from the rest position to the interruption position depends on the actuator applied to it.

Application Instructions
The M-TLD disengaging device can be
fitted to any power take-off shaft with a
splined profile according to standard
DIN 9611 (and more generally with
splined shafts of a max diameter of 45
mm and smooth shafts with tang of a

max diameter of 40 mm) independent of
the device to which the shaft itself
belongs. Therefore, it can be used in
upgrading operations on existing used
machines equipped with any
transmission unit.
The device must be locked onto the
input shaft of the power transmission
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(PIC) of the operating machine by
securing the  locating bolts (1).
The cam (2) must be secured to an
element that  prevents it from rotating
through the aperture ø11 made in it.
The handle (3) must be connected to an
actuator, which is mechanical, hydraulic
or other using the aperture ø12 (3A).
When the disengaging device acts as a
torque limiter it intervenes automatically,
disengaging the transmission whenever
an increase in torque that exceeds the
calibration value takes place, thus
safeguarding the machine itself, the
cardanic transmission and the reduction
gear components. As with the hydraulic
version, it has the advantages of a
reliable, repetitive system, with
automatic re-engaging, even if the p.t.o.
rotation speed must be reduced to a
minimum until the device is reactivated
before returning to normal working
conditions.
When the device acts as a voluntary
drive disengagement device, it comes
into operation when the actuation
system present on the machine is
activated by rotating the handle (3), in
case of emergency or because the
operator needs to access a potentially
hazardous area. The voluntary action
causes the disengagement of the drive,
which can only be re-set after the
rotation of the power takeoff has been
stopped, the elastic tang (11) removed
from the slot (3b) and the handle re-set
to its original position using a return
element (e.g. spring) or manually. It
should be noted that the intensity of the
required force for the voluntary
disengagement is inversely proportional

to the torque transmitted, with evident
benefits on the sizing of the actuation
system.

Comments on the functionality
The results of the tests carried out
formed the basis of the following
considerations:

- As a torque limiter, the device
presents a capacity of intervention to a
maximum value which is more or less
constant, independently of the load
absorbed from the test bench (which
represents the operating machine) and
of the operating speed.

- As a voluntary disengaging device, the
drive interruption time remains constant
independently of the load absorbed
from the test bench (which represents
the operating machine) and of the
operating speed.

- The present automatic limiter with
voluntary mechanical disengagement
requires an activation torque of the
control lever which results as being
inversely proportional to the absorbed
torque of the test bench, or rather, the
more the device transmits torque, the
less control force is necessary to make
it come into operation as a drive
disengagement device. This is a very
important aspect since the traditional
system of disengagement presents
increasing activation difficulties with the
increase of residual load of the
application.
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THE PRESENT TEST REPORT, REGARDING THE AUTOMATIC LIMITER WITH
VOLUNTARY DISENGAGEMENT, MODEL M-TLD, IS VALID FOR FIVE YEARS
OR UNTIL THE REGULATIONS REFERRING TO IT ARE MODIFIED, AND IS
OFFICIALLY RECOGNISED BY THE MEMBERS OF ENAMA:

ASSOCAP (Associazione Nazionale dei Consorzi Agrari)
CIA (Confederazione Italiana Agricoltori)
COLDIRETTI (Confederazione Nazionale Coltivatori Diretti)
CONFAGRICOLTURA (Confederazione Generale Agricoltura)
UNACMA (Unione Nazionale Commercianti Macchine Agricole)
UNACOMA (Unione Nazionale Costruttori Macchine Agricole)
UNIMA (Unione Nazionale Imprese Meccanizzazione Agricola)

AS WELL AS BY THE BOARD OF GOVERNORS OF ENAMA IN WHICH THE
FOLLOWING ARE ALSO REPRESENTED:

MIPAF (Ministero per le Politiche Agricole e Forestali)
Regioni e Province Autonome
ISMA (Istituto Sperimentale per la  Meccanizzazione Agricola)

THE TEST RESULTS ARE RECOGNIZED BY THE FOLLOWING TESTING
STATIONS BELONGING TO ENTAM, WITH THE FOLLOWING NUMBERS:

BLT - Bundesanstalt für Landtechnik n° I – 004/02
(Rottenhauserstraβe 1, A-3250 Wieselburg,
AUSTRIA)
DLG - Deutsche Landwirtschafts-Gesellschaft e. V. n° I - 5007
(Eschborner Landstraβe 122, D-60489 Frankfurt am
Main, GERMANY)
FAT – Eidgenössische Forschungsanstalt für n° I – 04.02
Agrarwirtschaft und Landtechnik
(8356 Tänikon B. Aadorf, SWITZERLAND)

is the European Network for Testing of Agricultural
Machines and its purpose is to promote a cooperation
among testing stations in order to optimize activities and
give a better service to farmers, dealers and
manufacturers.
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ENTE NAZIONALE PER LA MECCANIZZAZIONE AGRICOLA
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