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ABSTRACT

A pressing tool for coupling elements includes a forked receiver, a clamping
claw which is interchangeably held in the receiver by a connecting pin, and a drive
motor for the activation of'the. clamping claw. The connecting pin can be inserted
through holes bored in the forked receiver and the clamping claw crosswise relative
to the lengthwise direction of the housing of the pressing tool. A monitoring
element is provided, which checks to ensure that the connecting pin is fully

inserted. The monitoring element is connected to the power source of the drive

motor by means of a switching element.
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The present invention relates to an electric hand tool, and more particularly
to a pressing tool for joining parts together.

Pressing tools are used to compress coupling elements and thus join two
parts together. Cylindrical coupling elements include, for example, pressed sleeves,
pressed fittings or pipe joints, and also pipe segments which can be inserted into
one another and pressed together. Pressing tools can have a pistol shape and a
clamping claw. The clamping claw encloses a coupling element to be compressed.
When the pressing tool is activated, the clamping claw is pressed together, which
in turn compresses the coupling element. In order to permit the same pressing tool
to be used with coupling elements of different diameters, the tool is configured
such that clamping claws with corresponding dimensions can be easily substituted.
Therefore, the pressing tool can include a forked receiver, in which the clamping
claw is interchangeably attached by a connecting pin. The forked receiver and the
clamping claw have bored holes for this purpose, through which the connecting pin
IS inserted.

Pressing tools of this type are prone to cause accidents. For example, the
clamping claw has been known to fly off uncontrollably and the forked receiver Is
forced apart and bent. Mishaps or accidents have occurred with both electro-
mechanical pressing tools as well as electro-hydraulic pressing tools. While the
exact cause of these accidents is not known, it is assumed that material fatigue,
manufacturing tolerances and power fluctuations were significant factors in the
accidents.

An additional potential cause of the above-mentioned accidents is that the
connecting pin may have been incorrectly or incompletely inserted into the forked
receiver. In that case, the transverse forces that occur during the pressing
operation cause the forked receiver to be spread apart, thereby allowing the
clamping claw to become detached from its mounting. It is therefore important
that the correct position of the connecting pin be monitored, and that the drive

motor of the pressing tool be disabled should the monitor detect that the

connecting pin is not completely seated within its bore.
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There are other pressing tools for cylindrical coupling elements in which the
connecting pin is secured by a safety element, such as a split pin. The split pin
only serves to secure the connecting pin in position, and not to monitor the position
of the pin within its bore. The pressing tool is also capable of operation without
this safety device, so there is no real increase in operating safety. Because this
type of work is usually done under time pressure, with the claws having to be
changed frequently, the split pins are often not employed.

The present invention provides a pressing tool for coupling elements that is
safer to operate than other pressing tools.

In a first embodiment the pressing tool has a pistol grip connected to one end
of a housing, with the other end of the housing having a forked receiver for
receiving a crimping claw. The crimping claw is detachably connected to the forked
receiver via installation of a connecting pin into a bore extending crosswise through
the forked receiver and the crimping claw. A motorized drive engages the crimping
claw so that a pressing operation can be performed. A monitoring element is
provided, which enables the operation of the motorized drive only if the connection
pin is correctly and completely installed. The monitoring element is connected via
a switching element to the power source of the drive motor.

In another embodiment, the connecting pin can only be inserted into its bore
from one end, with the monitoring element situated near an opposite end of the
bore.

The invention will be more fully understood from the following detailed
description taken in conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view of a pressing tool according to the invention;

Fig. 2 is a cross section through a part of a pressing tool per one embodiment

of the invention; and

Fig. 3 is a cross section through a part of a pressing tool according to a

second embodiment.
A pressing tool for cylindrical coupling elements is shown in Fig. 1. The tool

has a pistol shaped grip 1 at a first end of a housing 2, and a forked receiver 3 at

an opposite end of the housing 2. An interchangeable clamping claw 4, having two
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clamping jaws 40, is detachably mounted in forked receiver 3. The clamping jaws
40 form a circular opening 41, which corresponds to the diameter of the coupling
element to be pressed. The clamping claw 4 has a draw plate 42, which has a bore
43 perpendicular to the lengthwise direction of the housing 2. In the mounted
state, this draw plate is enclosed by the forked receiver 3. The forked receiver has
a bore 30 which is aligned with the bore 43 of the draw plate. A connecting pin
5 can be inserted through these bores for attaching the clamping claw 4 to the
housing 2. A drive positioned in the housing 2 acts through a piston rod or spindle
upon clamping claw 4, so that a pressing operation can be executed.

A monitoring element verifies that connecting pin 5 is completely inserted
into bore 30. The monitoring element is connected via a switching element to the
power source for the drive motor of the pressing tool. The drive motor can only be
operated when the monitoring element has detected that the connecting pin 9 Is
correctly and fully inserted. Should the connecting pin 5 not be fully inserted or
become loose during the operation of the pressing tool, the monitor element will
disable the drive motor.

In another embodiment connecting pin 5 can only be inserted into bore 32
from one end, with the monitoring element positioned near the opposite end of bore
30. Accordingly, the drive motor can be activated only when the connecting pin
is inserted correctly and completely into bore 32.

Fig. 2 shows another embodiment in which the monitoring element
comprises a monitoring rod 6 and a microswitch 8. The monitoring rod 6 is spring
loaded, and is disposed at a rear end in the housing 2 of the pressing tool, and at
the front end in the region of bore 30. Arranged at the rear end of monitoring rod
6 is the microswitch 8, which is coupled to the drive motor. If connecting pin 5 Is
completely inserted into bore 30, the spring-loaded monitoring pin 6 will be forced
backwards, overcoming the force of the spring, so that microswitch 8 closes, thus
allowing the drive motor to operate. If the connecting pin 5 is not completely
inserted into bore 30, the monitoring rod 6 will not engage microswitch 8, and the

drive motor will be disabled. Even if connecting pin 5 is installed completely initially
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and then becomes unsecured during the operation of the pressing tool, the unit will

be shut down.

In this embodiment the front end of the monitoring rod 6 is bent over to form
an angle of slightly more than 90 degrees relative to the axis of the connecting pin
5. Due to this angle, the connecting pin 5 can be fully inserted in only one
direction. The connecting pin 5, when correctly inserted from the side opposite
that of the monitoring rod 6, slides past the bent-over end and pushes the
monitoring rod 6 back. If connecting pin b is inserted from the wrong side, the
monitoring rod 6 will block connecting pin 5 from filling bore 30. This prevents a
partially inserted connecting pin 5 from enabling the drive motor. An additional
benefit of having a monitoring element in the form of a transmission rod 6 which
imparts information on the position of the connecting pin 5 to the remote
microswitch 8 is that any vibrations and shocks encountered from using the tool
are damped by the transmission rod 6 and the spring, so that the susceptibility of
the monitoring system to disturbances is minimized.

An additional embodiment is shown in Fig. 3. The monitoring element is
located immediately in the zone of bore 30 of the forked receiver 3. This
monitoring element is a switching element 7 such as a proximity switch or an
optical sensor. The monitoring element is activated when connecting pin 5 Is
inserted correctly. The lower end of the connecting pin 5 has a bevel so that
switching element 7 will only be activated when connecting pin 5 has been fully
inserted into bore 30.

In an additional embodiment not shown here, the connecting pin 5 and bore
30 are specially shaped to ensure that connecting pin 5 can only be inserted in one
direction. The connecting pin 5 is preferably given a conical shape, in which case
the two ends of bore 30 have different diameters. As a result the connecting pin
5 can only be inserted from one side. Other, not necessarily symmetrical, cross-
sectional shapes may also be used.

Having described preferred embodiments of the invention it will now become
apparent to those of ordinary skill in the art that other embodiments may be used.

Accordingly, it is submitted that the invention should not be limited to the described
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embodiment but rather should be limited only by the spirit and scope of the

appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A pressing tool for coupling elements comprising:

a pressing tool housing;

a forked receiver disposed at one end of said pressing tool housing, said
forked receiver having a bore disposed perpendicular to the lengthwise direction of
said housing;

a clamping claw having a bore disposed perpendicular to the lengthwise

direction of said housing;

a connecting pin interchangeably securing said clamping claw to said forked
receiver by being removeably inserted into said clamping claw bore and said forked
receiver bore;

a drive motor: and

a monitoring element disposed in said forked receiver, said monitoring
element detecting the position of said connecting pin, said monitoring element

enabling said drive motor when said connecting pin is correctly positioned within

said forked receiver bore.

2. The pressing tool of claim 1, wherein said connecting pin can be inserted

from only one side of said forked receiver.

3. The pressing tool of claim 1, wherein said monitoring element comprises:
a transmission rod communicating at a first end with a microswitch, and
a second end of said transmission rod extending into said forked receiver

bore, wherein said transmission rod engages said microswitch if said connecting pin

is correctly and completely inserted into said forked receiver bore.

4. The pressing tool of claim 3, wherein said second end of said transmission

rod is bent over toward a central axis of said housing, forming an angle.
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5. The pressing tool according to claim 1, wherein said monitoring element is

a switching element disposed in said forked receiver bore.

0. The pressing tool of claim 1, wherein said monitoring element is a contact-

free switching element.

7. The pressing tool of claim 1, wherein said monitoring element is a proximity
switch, said proximity switch activated when said connecting pin is correctly
positioned within said forked receiver bore, said connecting pin further having a

bevel for direction-dependent insertion of said connecting pin within said forked

receiver bore.

8. The pressing tool of claim 1, wherein said connecting pin has a conical shape

and said forked receiver bore has a different size diameter bore at one end of said

bore as compared to an opposite end of said bore.
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