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[Fortsetzung auf der ndchsten Seite]

< (§7) Abstract: Disclosed is a linear drive, comprising a housing with a tubular body (3) and a housing cover (4) disposed on the
front face thereof. A cavity is arranged in the wall of the tubular body (3). A sensor (14) protrudes into said cavity. The rear end
N section (21) of the sensor is disposed in a receiving element (18) arranged in an extension of the cavity. Said receiving element (18)
l% is formed by a recess (22) whose opening (26) extends from the front face (23) of the housing cover (4) facing the tubular body (3)
\& in a continuous manner as far as the adjacent lateral outer surface (24) of the housing cover (4). The electrical connection means of
w= the sensor (14) are associated with the lateral opening section of the opening of the recess (26).
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& (57) Zusammenfassung: Es wird ein Linearantrieb vorgeschlagen, der ein Gehduse mit einem Rohrkérper (3) und einem stirnseitig
angesetzten Gehidusedeckel (4) aufweist. In der Wandung des Rohrkoérpers (3) befindet sich ein Hohlraum, in den sich ein Sensor
(14) hineinerstreckt. Der riickwartige Endabschnitt (21) des Sensors
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Veroffentlicht:

—  mit internationalem Recherchenbericht

befindet sich in einer in Verldngerung des Hohlraumes angeordneten Aufnahme (18) des Gehausedeckels (4). Diese Autnahme (18)
ist von einer Aussparung (22) gebildet, deren Aussparungsdifnung (26) sich ausgehend von der dem Rohrkérper (3) zugewandten
Stirnfldche (23) des Gehdusedeckels (4) durchgehend bis zur benachbarten seitlichen Aussenfldche (24) des Gehdusedeckels (4)

erstreckt. Die elektrischen Anschlussmittel des Sensors (14) sind dem seitlichen Offnungsabschnitt der Aussparungsdffnung (26)
zugeordnet.
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IN THE UNITED STATES PATENT OFFICE

--A linear Drive--

[0001] The invention relates to a linear drive
comprising a housing having a tube body containing a
receiving space for a linearly moving drive part and a
housing cover mounted on an end side of the tube body, a
peripherally closed cavity formed in the wall of the tube
body, which cavity is open toward the tube body’s end face
facing the housing cover, and at least one socket, which
1s provided as an axial extension of the cavity on the
housing cover and also provided for the rear end section
of a sensor serving for detection of at least one position
of the drive part, said sensor extending from the socket
into the cavity in the tube body.
[0002] A linear drive of this type 1s described 1in
the German patent publication 4,306,539 C2. 1In this known
case the tube body possesses a channel-like cavity, formed
the wall thereof and aligned with a socket, in the form of
a receiving péie, in the housing cover mounted at the end.
The sensor is designed in the form of rod and is plugged
from the rear side of the housing cover through the
receiving hole into the cavity in the tube body, the rear
end section of the sensor being fixed in the receiving
hole. At the rear end section of the sensor electrical
leads are provided and associated with the rear side
(opposite to the tube body) of the housing cover whence
same make possible electrical contact and connection with

the sensor.

[0003] in the case of linear drive the measure
necessary for the holding in place of the sensor on the
housing cover take up a relatively large space in the
longitudinal direction of the linear drive. Same

accordingly has a relatively large overall length.
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Therefore it is one object of the present invention to
create a linear drive, which while providing for secure
holding of the sensor in place has a small overall length.
[0004] In order to achieve this object there is a
provision such that the socket is constituted by a recess
in the housing cover, the opening of such recess extending
from the end face, facing the tube body, of the housing
cover continuously as far as the adjacent lateral outer
face of the housing cover, the electrical lead means of
the sensor being associated with the lateral section of
the recess's opening. ‘

[0005] It is in this manner that the rear end section
of the sensor is seated in a recess, extending along a
corner of the housing cover, the electrical contact with
the sensor being possible from the side of the housing
cover. The length, as measured in the longitudinal
direction of the linear drive of the recess may be made
relative short, something which means short dimensions of
the housing cover and provides space within the housing
cover for other means, which are necessary for the
operation of the linear drive. Since the electrical lead
means of the sensor are associated with the lateral
section of the recess's opening, satisfactory
accessibility is provided for. Finally it is also
possible to ensure unloseable fixation of the sensor in
place, since deinstillation is only possible by removal of
the housing cover, this preventing unauthorized access.
[0006] Further advantageous developments of the
invention are defined in the dependent claims.

[0007] It is preferred for the rear end section of
the sensor to be in the form of an attachment section, by
way of which the sensor is so held in the recess, that, as
considered in the state with the tube body removed, it
extends firmly held in a transverse position, that is to
say 1t 1s secured in the transverse direction and

practically incapable of movement, extending away from the

housing cover. Therefore when mounting the sensor in
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place it is possible to firstly secure same with the
attachment section in the recess in the housing cover in
order in the course of later fixing of the housing cover
on the tube body to simultaneously insert outwardly
extending longitudinal section of the sensor into the
cavity.

[0008] It 1s particularly advantageous for the rear
end section of the sensor to be designed in the form of an
attachment section, which renders possible plugged
mounting of the sensor in the recess. 1In this case a
design of the plug connecting means is preferred such that
the direction of plugging coincides with the longitudinal
direction of the linear drive.

[0009] The plug connecting means may for example be
constituted by wells, which extend in the direction of
plugging on the housing cover, such recesses being
provided in the lateral faces of the recess and by lateral
projections, fitting in the wells, of the sensor.
Furthermore a reversed association of the plug connecting
means would be possible here.

[0010] A design is preferred such that the sensor has
its one attachment section held immovably in the axial
direction between the housing cover and the tube body. It
1s 1n this manner that an exact, axially secured
positioning of the sensor in relation to the housing of
the linear drive is ensured without additional attachment
means. This is for instance made possible by having the
attachment section and the recess so matched in their
dimensions that the sensor is proud of the tube body to a
small extent when housing cover is not mounted on the tube
body so that in the mounted state of the housing cover the
tube body is acted upon by the facing end side of the tube
body.

[0011] It is convenient for the recess to be closed,

apart from the opening thereof extending from the end face
as far as the lateral external face.

[0012] Preferably no fixation of the sensor’s
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longitudinal section, extending into thé cavity 1in the
tube body, 1s required so that consequently the sensor is
conveniently free right from the housing cover along its
full length where it projects into the cavity of the tube
body and apart from its rear end section is not fixed
anywhere. At this point i1t 1s to be noted as well that
the axial overall length of the sensor’s longitudinal
section extending into the cavity is preferably selected
to be less than the overall length of the tube body, it
being sufficient for the sensor to extend so far into the
cavity that the part 1s covered or the point is reached,
which 1s to be detected.

[0013] Preferably the cavity extends along the full
overall length of the tube body and opens at the opposite
end faces of the tube body. If housing covers are
provided on both ends of the tube body and such housing
covers have a recess with an associated sensor, it 1is

accordingly possible for both sensors to extend from

opposite sides into one and the same cavity.

[0014] Since the sensor may readily be so designed that
the section of its length extending into the cavity does
not require any transverse supporting action, the cross
sectional shape of the cavity does not have to meet any
special requirements and practically any design 1is
possible. This means that the cross sectional shape of
the cavity may be adapted to comply with other features of
the tube body. It is for instance possible to have a tube
body in the form of a extrude, which in i1ts wall has a
plurality of axially continuous channels distributed about
the periphery of the receiving space, such channels being
provide to save welght and material, one of such channels
being utilized as a cavity to receive the sensor.

[0015] It is preferred for the electrical lead means of
the sensor to be designed in the form of plug means so
that a cable may be replaced as desired. Furthermore the
sensor preferably has an essentially L-like shape, the
longer limb extending into the cavity of the tube body
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while the shorter limb is provided on the rear end section
and extends through the laterally aligned section of the
recess's opening to the outside. 1In this case the
electrical lead means are preferably provided on the
shorter L limb of the sensor.

[0016] The sensor may be provided with light producing
display means on the rear end section, such display means
making it possible to indicate the operational state of
the sensor. 1In this connection in the case of a
particularly economic structure there may be such a
provision that the sensor has a housing which is
transparent at least at the rear end section, through
which housing the light signals from the light display
means are visible from the outside. Accordingly the light
producing display means may be readily seen while the
display area protected in an optimum manner.

[0017] The design in accordance with the invention is
more particularly advantageous in the case of linear
drives operated using fluid power. However, the invention
ls also applicable to linear drivess, which are operated
with other types of energy, as for example electric power.
[0018] In the following the invention will be described
with reference to the accompanying drawings.

[0019] Figure 1 shows a first design of the

linear drive in accordance with the invention in
perspective.

[0020] Figure 2 shows a section of the linear

drive of figure 1, which is limited to the

representation of the part of the tube body and of

the tube body and a rear housing cover, the

components being illustrated in an exploded view.

[0021] Figure 3 shows housing cover of the

linear drive in accordance with figqures 1 and 2 in a
separate view with the sensor secured thereto.

[0022] Figure 4 shows an end-on view of the
arrangement of figure 3 looking in the direction of

the arrow IV.
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[0023] Figure 5 1is an end-on view of the

arrangement of figure 2 looking in the direction of

the arrow V.

[0024] The drawings show a fluid power operated linear
drive 1, which possesses an elongated housing 2, a tube
body and housing covers 4 mounted of the two ends of the
tube body 3 permanently.

[0025] In the interior of the housing 2 a preferably
cylindrical receiving space 5 is provided, which extends
in the longitudinal direction of the housing 2 and which
1s delimited at the external periphery by the wall 6 of
the tube body and at the end by the two housing covers 4.
[0026] A drive part 7 is provided in the receiving
space 5 and this drive part 7 is in the form of a piston
in the case of a fluid power version of the linear drive
and 1s able to move inthe receiving space 5 in the
direction of the longitudinal axis 8 of the housing. The
drive part 7 divides the receiving space 5 axially into
two working chambers into which a respective fluid duct 12
(running in the adjacent housing cover 4) opens and by way
of such fluid duct the associated power duct may be
supplied with fluid power medium, as for example
compressed air, or may be depressurized or, respectively,
vented. This means that the drive part 7 may be caused to
perform a linear movement in the direction defined by the
longitudinal axis 8 of the housing, and such motion may be
transmitted to a transmitting part 13 or dog outside the
housing engaged with the drive part 7.

[0027] Said transmitting part 13 is, in the present
working example, in the form of a piston rod extending
through the front housing cover 4, it making sliding
engagement with such front housing cover so that
accordingly the corresponding housing cover 4 may be
termed a bearing cover. The opposite, rear housing cover
4 1s in the form of a plain terminal cover.

[0028] In the case of an alternative design (not
illustrated), the linear drive is in the form of a rod-
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less linear drive so that both housing covers 4 act as
terminal housing covers and the transmission of power
between the drive part 7 and the transmitting part 13
takes place in some other manner, for example by magnetic
force or by means of a dog extending through a
longitudinal slot in the housing 2.

[0029] In the case of a further design, not
i1llustrated, of the linear drive as an electrical drive
the drive part 7 is operated by electrical energy, for
instance using a lead screw drive.

[0030] The linear drive 1 is provided with a position
detecting means, which renders it possible to detect a
plurality of positions assumed by the drive part 7 in
relation to the housing 2. In the case of such positions
to be detected it is for example a question of terminal
positions of the drive part 7 as defined by the maximum
stroke of the drive part 7. This system includes a
respective sensor 14 for the two axial end parts of the
housing 2, such sensor being able to respond, without
making physical contact, to an actuating element
constituted by the drive part 7 or provided therein, when
such actuating element, in the course of its linear
motion, assumes a position near suitable detection means
15 for the sensor 14 and more especially assumes such a
position that it is radially opposite the detection means
15 on the inside thereof.

[0031] The actuating element may for instance be in the
form of a permanent magnet and the sensor 14 may be a so-
called reed switch, in the case of which the detection
means 15 are operated by the magnetic field of the
actuating element.

[0032] The arrangement and design of the two sensors 14
is identical in the present working example so that the
following detailed account is only in relation to the
sensor 14 which is associated with the rear housing cover
4. The description therefore applies also for the sensor

provided on the front housing cover 4, it being necessary
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to mention that the linear drive 1 may be designed so that
a sensor 1s provided only on one housing cover and each

housing cover may be provided with several sensors.

[0033] The respective sensor 14 is provided with a
cavity 16 in the wall 6, which peripherally delimits the
recelving space 5, of the tube body 3, such cavity 16
preferably extending in the longitudinal direction of the
tube body and being entirely enclosed in the peripheral
direction. Such cavity 16 opens at the end face, herein
termed the first end face 17, of the tube body, on which
the housing cover 4 is mounted. With a view to
simplifying manufacture the cavity 16 extends along the
full overall length of the tube body 3 and opens at its
opposite end faces. This means that it is possible to
have a tube body 3 in the form of an extrude in whose wall
6 one or more axially continuous channels 19 extend which
are distributed about the periphery of the receiving space
5 and of which one is utilized as a cavity 16.

[0034] As an axial extension of the cavity 6 a socket
18 ‘18 provided for the rear end section 21 of the sensor
14. This socket 18 is constituted by a recess 22 in the
housing cover 4, which is placed like a cutting in the
transitional area between the end face (in the following
termed the second end face 23) of the housing cover 4 and
the lateral outer face 24 in the housing cover 4, such
face 24 facing radially outward in relation to the
housing's longitudinal axis 8. Since the second end face
23 merges with the lateral outer face 24 at a surrounding
edge 25, which dependent of the design may be sharp or
blunt, it is possible to say that the recess 22 severs the
edge 25 and in effect constitutes a recess extending along
a corner. The recess's opening 26, which defines the
transition to the second end face 23 and the lateral outer
face 24 thus the tube extends from the second end face 23,
which 1s turned toward the body 3, continuously as far as
the adjacent lateral outer face 24, it having a first

opening section 27 opening at the second end face 23 and a
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second opening section 28 opening at the lateral outer
face 24. These opening sections 27 and 28 merge with each
other continuously, i. e. without interruption.
[0035] The sensor 14 is an elongated component and in
the working example possesses an essentially L-like shape.
The transitional zone between the longer limb 32 and the
short limb 33 here defines the rear end section 21 of the
sensor 14. In the working embodiment illustrated the same
is in the form of an attachment section 34, by way of
which the sensor 14 is fixed in the recess, it having its
longer limb 32 projecting out of the first opening section
27 having its shorter limb 33 extending out of the second
opening section 28 of the recess 24. The longer limb 32
here extends in parallelism to the housing's longitudinal
axis 8 and extends into the associated cavity 16, whose
opening, provided at the first end face 17, is aligned
with the first opening section 27, provided at the second
end face 23 of the housing cover 4, of the recess 22.
[0036] The above mentioned detection means 15 are
located in the longer limb 32, with which same are
preferably integrated. They are internally connected with
electrical lead means 35 for the sensor, which serve for
making an electrical contact and are arranged in the
lateral, second section 28 of the recess's opening 26. In
the working embodiment the electrical lead means 35 are
provided on the shorter limb 33 and are preferably in the
form of plug means, which render possible a detachable
connection with electrical leads for the connection of
other equipment, for instance in the form of a cable. It
would be feasible to have electrical leads in the form of
fixed conductors or electrical lead means in the form of
wireless signal transmitting means or as for instance
infrared transmission means or using radio waves.
[0037] In the mounted state the sensor 14 is
consequently seated so that its rear end section 21 fits
into the recess 22, whence it extend into the associated

cavity 16 in the tube body 3 and whence the electrical




CA 02388554 2002-03-27

contact making means extends outward to the side. Removal
of the sensor 14 is only possible after firstly removing
the housing cover 4, something which prevents tampering.
Furthermore, the locking of the attachment section 34 in
the recess 32 ensures a permanent exact setting of the
axial position of the sensor 14 and accordingly the
detection means 15 provided on same. Without complex
adjustment it is thus possible to set the position of the
sensor 14 as part of assembly work by the manufacturer of
the linear drive. Here there is the possibility of making
avallable several sensors 14 which are different as
regards theilir axial overall length and, respectively, the
axial position of the detection means 15 so that
customization may include the mounting of a sensor, which
exactly corresponds to the relevant position of the drive
part 7. 1In this respect it would also be possible to so
design the detection means 15 that same are suitable for
detecting a plurality of positions.

[0038] Preferably the attachment section 34 of the
sensor 14 1s so adapted to the configuration of the recess
22 that when same is mounted in the recess 22 it is held
in the recess 22 even when housing cover 4 is not vyet
installed on the tube body 3. This opens up the
possibility of prefixing the sensor 14 on the housing
cover 4 and during following fitting of the housing cover
4 automatically positioning the sensor 14 in place.

[0039] Figure 3 shows the housing cover 4 removed from
the tube body 3 and with the sensor 14 fitted in the
recess 22, the sensor 14 being so held in the recess 22
that 1t is firmly held in the transverse position, that is
to say practically immovably held in the transverse
position, and it extends away from the housing cover 4.
[0040] The consequence of this is that with the housing
cover 4 mounted on the tube body 3, the sensor 14 has its

entire length in the tube body so that it is practically
free on all the sides in the cavity 16 and apart from the
attachment section 34 is not fixed to the housing

10
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anywhere. This means that adaptation of the cross
sectional shape of the cavity 16 to that of the length
section, projecting in the cavity 16, of the sensor 14 is
unnecessary. The sole condition as regards the shape of
the cavity 16 is that same should render possible
insertion of the sensor 14. It is in this manner that it
18 generally possible to use readily available extruded
tubular material for the tube body 3, the cross sectional
shape of the longer limb of the sensor 14 being so
designed that insertion into the channels 19 in the wall 6
of the tube body 3 may be undertaken without any trouble.
[0041] It 1s convenient for the attachment section 34
of the sensor 14 to be so designed that it is able to be
fixed in position by plugging in the recess 22. The
arrangement 1s then preferably such that the direction 36
of plugging indicated by the double arrow in figure 3 is
at a right angle to the second end face 23 of the housing
cover 4.

[0042] The plug means 37 rendering possible the plug
connection are preferably so designed that they only allow
one degree of freedom for the sensor 14 in the direction
36 of plugging, whereas all other degrees of freedom are
locked. This means that more particularly it is
impossible for the plugged in attachment section 34 to be
removed past the second section 28 of the recess 22 or to
be turned about its longitudinal axis. Such a secure
fixation in place furthermore ensures an exact position
with correspondingly exact detection.

[0043] In the working embodiment the plug connection
means 37 are constituted by groove-like wells 38 running
in the plugging direction 36 on sides of the recess 22,
such wells being located on the two mutually opposite side
faces 42 of the recess 22. These side faces 42 lie in
planes, which run at a right angle to the second end face
23 and at the same time extend athwart the lateral outer
face 24. The wells 38 open at the second end face 23 and
extend approximately along the length, as measured in the

11
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plugging direction 36, of the recess 22.

[0044] The plugging means 37 provided on the attached
section 34 are formed by laterally projecting and for
example rib-like projections 43, which also run in the
plugging direction 36 and which on insertion of the sensor
14 fit into the wells 38. It will be clear that the
arrangement may also be reversed so that the projections
are located on the lateral wall of the recess 22 and the
wells 38 are in the lateral face of the attachment section
34.

[0045] The depth of insertion, as measured in the
plugging direction 36, of the attachment section 34 may be
preset by having a matching length of the plugging
connection means 37. Preferably, however the limitation
of the depth of insertion is by the rear delimiting face
44, of the recess 22 opposite the first opening section 27
in the plugging direction 36, against which face 44 the
lnserted sensor rests on the rear face 45 of the
attachment section 34. Here it is an advantage for the
rear delimiting face 44 of the recess 22 to have a concave
shape as illustrated and for the rear side 45 of the
attachment section 34 to be convex and complementary
thereto.

[0046] The sensor 14 can be secured in the desired
position without using specially adapted attachment means,
that is to say simply by the cooperation with the housing
cover 4 and the tube body 3. For this purpose the shape
and the overall length of the attachment section 34 and of
the recess 22 may be so matched that in the position
inserted into the recess 22 but before mounting the
housing cover 4 on the tube body the attachment section 34
slightly projects past the zones of the second end face 23
adjacent to the recess 22. The correspondingly projecting
part of the attachment section 34 is depicted in figure 3

at 46. If now the housing cover 4 is mounted on the tube
body 3 and is clamped to same, for example using

attachment screws 47 or other attachment means, axially,

12
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the projecting part 46 will be acted upon by the first end
face 17 of the tube body 3. As a result the sensor 14
will have its attachment section 34 clamped in an axially
immovable fashion between the housing cover 4 and the tube
body 3.

[0047] In the case of this type of attachment
manufacture of the attachment section 34 of a material 1is
preferred which possesses a certain degree of
deformability, for instance a plastic material.
Furthermore, the amount by which the part 46 stands proud
is selected to be relatively small. This means that the
desired clamping effect is produced and simultaneously a

flush surface-to-surface contact of the two end faces 17

and 23 1s ensured.
[0048] The recess 22 is preferably closed on all sides

apart from the recess's opening 26 so that more
particularly entry of foreign matter 1s prevented.

[0049] In order to indicate particular operational
states of the sensor 14 the sensor 14 is provided with
light producing display means 48 at 1ts rear end section
21, such means being for example one or more LEDs. Such
LEDs are located in the interior of the sensor 14 and may
be arranged on a printed circuit board, not 1illustrated 1in
detail, which carries the detection means 15 and/or the
other electronic components required for the operation of
the sensor 14. In order nevertheless to ensure good
visibility of the LED signals, the housing 52 of the
sensor 14 is manufactured of a transparent material at
least adjacent to the attachment section 34 and preferably
entirely. It is in this manner that it is possible for
all functional parts of the sensor to be encapsulated in a
fluid-tight fashion without reducing the indicating effect

thereof.
[0050] In the working embodiment the sensors 14

provided on the two housing covers 4 extend into different
cavities 16 in the housing 2. It will however be clear

that a common cavity could be provided for all sensors 14,

13
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if this should be allowed by the overall length of the
sensor section extending into the cavity.

[0051] ° Even in the case of a relatively short length of
the recess 22, as measured in the direction of the
housing's longitudinal axis 8, an extremely reliable
fixation of the sensor 14 may be ensured. The consequence
of this is that the housing cover 4 has an extremely short
overall length, this leading to compact dimensions of the
linear drive 1. Moreover, the attachment means for the
sensor 14 only occupy an extremely small fraction of the
overall volume of the housing cover 4 so that there 1is
sufficient free space for the installation or integration
of further functional components in the housing cover 4.
Figure 1 shows for example a set screw 53 arranged 1n an
axial continuation of the recess 22 in the housing 4, for
a speed regulating valve or for a pneumatic damping means

to slow down when approaching the terminal position.

14
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Claims

1. A linear drive comprising a housing (2) having a
tube body (3) containing a receiving space (5) for a
linearly moving drive part (7) and a housing cover (4)
mounted on an end side of the tube body (3), a
peripherally closed cavity (16) formed in the wall (6) of
the tube body (3), which cavity (16) is open toward the
tube body’s (3) end face facing the housing cover (4), and
at least one socket (18), which is provided as an axial
extension of the cavity (16) on the housing cover (17) and
also provided for the rear end section (21) of a sensor
(14) serving for detection of at least one position of the
drive part (7), said sensor (l14) extending from the socket
(18) into the cavity (16) in the tube body (3),
characterized in that the socket (18) is constituted by a
recess (22) in the housing cover (4), the opening (26) of
such recess (22>) extending from the end face (23), facing
the tube body (3), of the housing cover (4) continuously
as far as the adjacent lateral outer face (24) of the
housing cover (4), the electrical lead means (35) of the
sensor (1l4) being associated with the lateral section (28)

of the recess's opening (26).

2. The linear drive as set forth in claim 1,
characterized in that the rear end section (21) of the
sensor (14) is designed in the form of an attachment
section (34) by way of which the sensor (14) is so held in
the recess (22) that as viewed after removal of the tube

body (3), same extends in a firmly held transverse
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position from the housing cover (4).

3. The linear drive as set forth in claim 1 or in
claim 2, characterized 1n that the rear section (21) of
the sensor (14) is designed in the form of an attachment
means (34) by way of which the sensor (14) may be held in
position in the course of assembly by plugging.

4. The linear drive as set forth in claim 3,
characterized 1n that the attachment section (34) and the
recess (22) are so provided with cooperating plug
connecting means (37) that the sensor (14) may be plugged
in past the section (27), facing the tube body (3), of the
recess's opening (26) into the recess (22) and in the
plugged-in state is held immovably in the position athwart
the direction (36) of plugging.

5. The linear drive as set forth in claim 2,
characterized in that the plug connecting means (37) on
the housing cover (4) are constituted by wells (38)
extending in the direction (36) of plugging in the lateral
faces (42) of the recess (22) and on the sensor (14) are
constituted by lateral projections (43) fitting into the

well (38) or vice versa.

6. The linear drive as set forth in any one of the
claims 3 through 5, characterized in that the sensor (14)
1s clamped at its attachment section (34) in an axially
immovable fashion between the housing cover (4) and the
tube body (3).

7. The linear drive as set forth in claim 6,
characterized in that when the housing cover (4) is not
mounted on the tube body (3) the attachment section (34)
of the sensor (14) extends a small distance past the end
face (23) facing the tube body (3), of the housing cover

(4) and in the mounted state of the housing cover (4) is
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acted upon by the facing end face (17) of the tube body
(3) .

8. The linear drive as set forth in any one of the
claims 1 through 7, characterized in that the rear
delimiting face (44), which is opposite to the section
(27) of the recess's opening (26) turned toward the tube
concrete, 1s concave in shape, the rear end section (21)
of the sensor (14) having a convex shape which is

complementary, of the associated rear side (45).

9. The linear drive as set forth in any one of the
claims 1 through 8, characterized in that apart from the

recess's opening (26) the recess is closed.

10. The linear drive as set forth in any one of the
claims 1 through 9, characterized in that starting at the
housing cover (4) the sensor (14) has its full length,
which extends into the cavity (16), free on all sides and
apart for i1ts rear end section (21) is not fixed at any

point.

11. The linear drive as set forth in any one of the
claims 1 through 10, characterized in that the cavity (16)
extends along the entire overall length of the tube body
(3) and opens at opposite end faces of the tube body (3).

12. The linear drive as set forth in any one of the
claims 1 through 11, characterized in that the tube body
(3) is in the form of an extrude and in its wall has a
plurality of axially continuous channels (19), distributed
about the periphery of the receive space (5), one such

channel forming the cavity (16).
13. The linear drive as set forth in any one of the

claims 1 through 12, characterized in that the electrical
lead means (35) of the sensor (14) are in the form of plug
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means.

14. The linear drive as set forth in any one of the
claims 1 through 13, characterized in that the sensor (14)
has an essentially L-like configuration, the longer limb
(32) extending into the cavity (16) and the shorter limb
(33) being provided on the rear end section (21) and
extending through the laterally aligned section (28) of

the recess's opening (26).

15. The linear drive as set forth in claim 14,
characterized in that the electrical lead means (35) are
provided on the shorter limb (33) of the sensor (14).

16. The linear drive as set forth in any one of the
claims 1 through 15, characterized in that the sensor (14)
has light producing display means (48), same being placed

at the rear end section (21).

17. The linear drive as set forth in claim 16,
characterized in that the sensor (14) possesses a housing
(52) which is transparent at least at the rear end section
(21) , through which the light signal of the light
producing display means (48), enclosed by the housing
(52), may be seen from the outside.

18. The linear drive as set forth in any one of the
claims 1 through 17, characterized by a fluid operated
design, the drive part (7) being in the form of an axially

sliding piston.

19. The linear drive as set forth in any one of the
claims 1 through 18,, characterized in that the housing
cover on both end side faces of the tube body (3), such
housing cover having at least one recess (22) for a

sensor.
Fetherstonhaugh & Co.

Ottawa, Canada
Patent Agents
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