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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates to controllers and, more particularly, to controllers
including rotary knobs.

[0002] Controllers having various user interfaces, including touch screens, push buttons,
joysticks, rotary knobs and the like, provide control signals for controlling associated devices
and are implemented in many every-day products and vehicles, such as automobiles, industrial
power equipment and the like. Many of these products, vehicles, employ a Controller Area
Network (CAN or CAN bus), which is a network that allows microcontrollers and connected
devices to communicate with each other in applications without a host computer, so that the
various subsystems of the product or vehicle may communication with one another without a
centralize processing unit. One or more controllers may be connected to such a CAN to control
the various subsystems of the product or vehicle connected thereto.

[0003] D1 WO 2004/019150 A1 discloses a control unit for an electrical domestic appliance for
setting operating functions and parameters with a control knob fixed on a display panel, which
can be pushed for selecting an operating function, such as selection of a cooking plate, from
an initial position to a selecting position and which can be rotated for setting the operating
parameter, such as a heating stage, about an axis. The display panel is a glass ceramic plate.

SUMMARY OF INVENTION

[0004] According to the present disclosure, a controller may comprise a base and a continuous
sealing layer connected to the base to form an environmentally sealed compartment between
the base and a lower surface of the continuous sealing layer. A circuit board is positioned
within the compartment, and a ring-shaped rotary knob encoder is positioned on an upper
surface of the continuous sealing layer. Movement of the rotary knob encoder is detectable by
the circuit board through the continuous sealing layer.

[0005] According to the present disclosure, a controller may also comprise a base and a
continuous sealing layer connected to a periphery of the base to form a compartment between
the base and a lower surface of the continuous sealing layer. A circuit board is positioned
within the compartment, and a rotary knob encoder is positioned on an upper surface of the
continuous sealing layer. Movement of the rotary knob encoder is detectable through the
continuous sealing layer.

[0006] According to the present disclosure, a controller may comprise a base and a continuous
sealing layer connected to a periphery of the base to form an environmentally sealed
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compartment between the base and a lower surface of the continuous sealing layer. The
continuous sealing layer may comprise a pedestal support formed in an upper surface of the
continuous sealing layer. The pedestal support may comprise a cylindrical shaped body and
may include semi-cylindrical accommodations formed in an outer surface thereof. The
controller may include a plurality of cylindrical pins disposed within the semi-cylindrical
accommodations. A ring-shaped rotary knob encoder is positioned about the outer surface of
the pedestal support, the ring-shaped rotary knob encoder including an inner surface engaging
the cylindrical pins and comprising a plurality of detents. Magnets are disposed within the ring-
shaped rotary knob encoder at a lower rim thereof, the magnets associated with detents of the
plurality of detents. A circuit board is positioned within the compartment and comprises at least
two Hall switches positioned under the rotary knob encoder. The at least two Hall switches are
configured to change states when in proximity to the magnets as the rotary knob encoder
rotates to detect rotation of the rotary knob encoder. The circuit board may be configured to
generate a control signal indicative of both the direction and distance of rotation of the rotary
knob encoder.

[0007] These and other objects, features and advantages of the present disclosure will
become apparent in light of the detailed description of embodiments thereof, as illustrated in
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a right-side perspective view of a controller according to the present disclosure;
FIG. 2 is an exploded perspective view of the controller of FIG. 1;

FIG. 3 is left side cross-sectional view of the controller of FIG. 1;

FIG. 4 is a top cross-sectional view of the controller of FIG. 1; and

FIGS. 5A-5D show a schematic illustration of a sequence of rotations of a rotary knob encoder
of the controller of FIG. 1.

DESCRIPTION OF EMBODIMENTS

[0009] Before the various embodiments are described in further detall, it is to be understood
that the invention is not limited to the particular embodiments described. It will be understood
by one of ordinary skill in the art that the controller and systems described herein may be
adapted and modified as is appropriate for the application being addressed and that the
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controller and systems described herein may be employed in other suitable applications, and
that such other additions and modifications will not depart from the scope thereof.

[0010] Referring to FIG. 1, a controller 10 according to the present disclosure is shown. The
controller 10 includes a housing 12 with a rotary knob encoder 14 disposed on an upper
surface 16 of the housing 12 and rotatable about a central axis 18. The controller 10 may also
include a central push button 20 disposed within the rotary knob encoder 14 and one or more
additional push buttons 22 positioned about the upper surface 16 of the housing 12 proximate
to the rotary knob encoder 14. A connection port 24 extends outward from a lower surface 26
of the housing 12 to facilitate connection of the controller 10 to a Controller Area Network (CAN
or CAN bus) or other similar network so that the controller 10 may control the various
subsystems, microprocessors, and/or devices connected to the CAN or other similar network
using CAN or other communication protocols known in the art.

[0011] Referring to FIGS. 2 and 3, the housing 12 includes a base 28 and a sealing layer 30
positioned over the base 28. The sealing layer 30 is connected to the base 28 along the entire
periphery 32 of the base 28 to form a compartment 34 between an upper surface of the base
28 and a lower surface of the sealing layer 30. The base 28 is formed from a hard-plastic
material such as nylon, a polycarbonate-acrylonitrile butadiene styrene (PC-ABS) blend or
another similar material. The sealing layer 30 is a continuous layer made from silicone rubber
or a similar material, without any openings of breaks therethough, thereby completely sealing
the compartment 34 from the exterior of the controller 10.

[0012] A circuit board 36, such as a printed circuit board of the like, is disposed within the
compartment 34 and is configured to receive user input through the rotary knob encoder 14,
the central push button 20 and/or the one or more additional push buttons 22 as will be
discussed in greater detail below. A support 38 may also be disposed within the compartment
34 to position the circuit board 36 within the compartment 34 and to provide support to the
sealing layer 30 as discussed below.

[0013] The sealing layer 30 includes a pedestal support 40 formed in upper surface 16 that
extends upward into the rotary knob encoder 14, and the one or more additional push buttons
22 formed in the upper surface 16 around the pedestal support 40. As seen in FIG. 2, the
pedestal support 40 includes a plurality of semi-cylindrical indentations 42 formed in its outer
surface and cylindrical pins 44 are disposed within the semi-cylindrical indentations 42. The
cylindrical pins 44 may be formed from stainless steel or another similar rigid and low friction
material. As seen in FIG. 2, the exemplary controller 10 of the present disclosure includes
three semi-cylindrical indentations 42 and three corresponding cylindrical pins 44 positioned
equidistantly about the pedestal support 40. However, one skilled in the art will appreciate that
different numbers of semi-cylindrical indentations 42 and corresponding cylindrical pins 44 may
be provided to change the rotational feel and reaction of the rotary knob encoder 14. The
pedestal support also includes a recessed securing channel 46 and a recessed button cavity
48.
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[0014] As shown in FIG. 2, the rotary knob encoder 14 has a ring shape with a plurality of
detents 50 formed about an inner surface 51 of the ring shape and extending from a lower end
thereof to a retaining ring 52 formed in the inner surface proximate to an upper end of the
rotary knob encoder 14. The rotary knob encoder 14 includes a plurality of magnets 53, two of
which are shown in FIG. 3, housed therein at its lower end. The magnets 53 are equally
spaced apart about the circumference of the rotary knob encoder 14 at a desired magnet-to-
detent ratio. For example, the rotary knob encoder 14 may include thirty-two (32) detents 50
formed about inner surface 51 and eight (8) magnets 53 positioned about its lower end, such
that there is one magnet 53 for every four detents 50, which may allow each rotational
movement of the rotary knob encoder 14 (i.e. from one detent to an immediately adjacent
detent) and a direction of rotation to be detected by the controller 10, as discussed below.
Although an exemplary magnet-to-detent ratio of 1:4 is discussed herein, those skilled in the
art will readily understand that various other magnet-to-detent ratios could be employed
depending upon a number of sensors used, as discussed below, a desired sensitivity of the
controller 10, or other similar design considerations. The rotary knob encoder 14 is positioned
about the pedestal support 40 with the cylindrical pins 44 engaging detents of the plurality of
detents 50 of the rotary knob encoder 14. The rotary knob encoder 14 is also formed from a
hard-plastic material such as nylon, a PC-ABS blend or another similar material. An exterior
surface 54 of the rotary knob encoder 14 may be textured to facilitate rotation of the rotary
knob encoder 14 about the central axis 18, shown in FIG. 1, by a user.

[0015] A retention cap 55 includes an upper ring 56 and gripping legs 58 that extend
downward from the upper ring 56. The gripping legs 58 extend downward into the recessed
securing channel 46 and dig into a side of the securing channel 46 to frictionally secure the
retention cap 55 to the pedestal support 40 of the sealing layer 30. One or more of the gripping
legs 58 may optionally include an alignment tab 59, shown in FIG. 4, that engages a
corresponding recess formed in the pedestal support 40 to ensure proper positioning of the
retention cap 55. The upper ring 56 includes a plurality of locking recesses 60 formed therein
and a plurality of locking tabs 62 extending downward therefrom.

[0016] The retention cap 55 passes through the central opening of the ring-shaped rotary
knob encoder 14 when installed to secure the retention cap 55 to the pedestal support 40. The
locking tabs 62 engage the retaining ring 52 of the rotary knob encoder 14 on the lower
surface of the retaining ring 52 and the upper ring 56 of the retention cap 55 engages the
upper surface of the retaining ring 52. Thus, the locking tabs 62 and the upper ring 56 secure
the retaining ring 52 of the rotary knob encoder 14 between the upper ring 56 and locking tabs
62 to retain the rotary knob encoder 14 on the pedestal support 40.

[0017] The central push button 20 includes a circular contact portion 64 adapted to fit within
the upper ring 56 of the retention cap 55 and an actuation extension 66 extending downward
from an underside of the circular contact portion 64 into the button cavity 48 of the pedestal
support 40 to the bottom thereof. A plurality of button securing tabs 68 are also formed on an
underside of the circular contact portion 64, the plurality of button securing tabs 68 engaging
the locking recesses 60 of the upper ring 56 to secure the central push button 20 to the
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pedestal support 40 and to properly position the central push button 20 relative to the rotary
knob encoder 14. The central push button 20 may also include an alignment guide 70 that
extends downward from an underside of the circular contact portion 64 into the recessed
securing channel 46 and is configured to slide along an inner surface of the recessed securing
channel 46.

[0018] As discussed above, the circuit board 36 and support 38 are disposed within the
compartment 34. The circuit board 36 includes at least two Hall switches 72, shown in FIG. 3,
spaced apart from one another and positioned on the circuit board 36 underneath the ring-
shaped rotary knob encoder 14. Providing at least two Hall switches 72 for a rotary knob
encoder 14 with a 1:4 magnet-to-detent ratio allows the controller 10 to detect each rotational
movement of the rotary knob encoder 14 (i.e. from one detent to an immediately adjacent
detent) and the direction of rotation. The circuit board also includes a plurality of dome
switches 74, with one dome switch 74 being located on the circuit board 36 under the button
cavity 48 of the pedestal support 40 and the other dome switches 74 being located on the
circuit board 36 under the one or more additional push buttons 22 formed in the sealing layer
30. The circuit board 36 may also include alignment holes 76.

[0019] The support 38 includes support posts 78 that pass through the alignment holes 76 of
the circuit board 36 to ensure proper alignment of the circuit board 36 relative to the support
38. As seen in FIG. 4, the support posts 78 extend into the pedestal support 40 of the sealing
layer 30 to provide structural support to the pedestal support 40. The support 38 may also
include one or more alignment features 80 that engage corresponding alignment features 82
on the base 28 to ensure proper alignment of the support 38 and, thus, the circuit board 36
relative to the base 28 and sealing layer 30.

[0020] In operation, a user of the controller 10 actuates one or more of the rotary knob
encoder 14, the central push button 20 and/or the one or more additional push buttons 22 to
generate control signals that are transmitted over the CAN or other similar network to control
the various subsystems, microprocessors, and/or devices connected to the network. Referring
to FIG. 3, when a user engages the one or more additional push buttons 22, the elasticity of
the sealing layer 30, allows the push button 22 that has been engaged to actuate the dome
switch 74 located beneath the push button 22. Similarly, when the user engages the central
push button 20, the actuation extension 66 pushes into the sealing layer 30 at the bottom of
the button cavity 48 and, due to the elasticity of the sealing layer 30, actuates the dome switch
74 located beneath the button cavity 48. Actuation of the dome switches 74 through the central
push button 20 and/or the one or more additional push buttons 22 generates control signals
that are transmitted over the CAN or other similar network. These control signals and,
therefore, the central push button 20 and the one or more additional push buttons 22 may be
programmed to control any of the various subsystems, microprocessors, and/or devices
connected to the network. For example, when the controller 10 is implemented in a vehicle,
one of the buttons, such as the central push button 20, may be programmed as an ENTER
button for selecting a highlighted menu item. Other buttons, such as the one or more additional
push buttons 22, may be set to control various vehicle subsystems, such as, lighting, including
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interior and/or exterior lights, windshield defrosters, audio systems and/or volume control,
climate control systems, and/or any other similar vehicle subsystem.

[0021] Referring to FIG. 4, the rotary knob encoder 14 is rotatable about the central axis 18,
shown in FIG. 1, in both the clockwise and counter-clockwise directions. As the rotary knob
encoder 14 rotates, the elasticity of the sealing layer 30 and, thus, the pedestal support 40,
which is part of the sealing layer 30, allows the pins 44 to exit the detents 50 and to be pushed
in the radial direction 84 toward the central axis 18, shown in FIG. 1, by the inner surface 51 of
the rotary knob encoder 14 until the adjacent detent 50 is reached. Thus, the elasticity
provided by the sealing layer 30 allows the rotary knob encoder 14 to rotate from detent 50 to
detent 50 by pushing the pins in the radial direction 84.

[0022] Referring to FIGS. 5A-5D, a sequence of single detent rotations of the rotary knob
encoder 14 about the pedestal support 40 in a clockwise direction 86 is shown. As the rotary
knob encoder 14 rotates from one position to the next, the magnets 53 disposed in the lower
rim of the rotary knob encoder 14 come into and out of proximity with the two Hall switches 72
located on the circuit board 36 beneath the rotary knob encoder 14, thereby causing the Hall
switches 72 to cycle between ON/OFF (LOW/HIGH) signal states as the magnets 53 pass into
and out of detection zones 87 of the Hall switches 72.

[0023] In the exemplary rotary knob encoder 14, with a 1:4 magnet-to-detent ratio, the at least
two Hall switch 72 may be positioned relative to the magnets 53 as shown in FIGS. 5A-5D so
that each Hall switch 72 cycles between two consecutive ON states and two consecutive OFF
states as the rotary knob encoder 14 rotates, with the ON states being positions of the rotary
knob encoder 14 in which a magnet 53 is within the detection zone 87 of the Hall switch 72.
Additionally, the Hall switches 72 may be positioned out of phase with one another so that,
using quadrature amplitude modulation of the signals from the Hall switches 72, the controller
10 determines both the direction (i.e. clockwise or counter-clockwise) and the distance (i.e. the
number of detents) that the rotary knob encoder 14 has turned based on the signal states from
the Hall switches 72. Specifically, in quadrature amplitude modulation, the signalling of a first
Hall switch 88 of the at least two Hall switches 72 is out of phase with the signalling of a second
Hall switch 90 of the at least two Hall switches 72 so that, as seen in the exemplary Table 1
below, the direction that the rotary knob encoder 14 turns may be determined based on the
change in state of the two Hall switches 72. For example, as seen in Table 1, from an initial
ON-ON state (i.e. SWITCH 88 - SWITCH 90) at the starting position shown in FIG. 5A, where
both the first Hall switch 88 and second Hall switch 90 have a magnet within the detection zone
87, the controller 10 may determine if the rotary knob encoder 14 is rotated clockwise or
counter-clockwise depending upon whether the subsequent rotated switch state is OFF-ON or
ON-OFF, respectively.

[0024] For instance, rotating the rotary knob encoder 14 in the clockwise direction 86 one
detent from the position shown in FIG. 5A to the position shown in FIG. 5B results in a signal
reading change from ON-ON to OFF-ON because, as seen in FIG. 5B, only the second Hall
switch 90 has a magnet within detection zone 87. If the rotary knob encoder 14 is then rotated
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one additional detent in the clockwise direction 86 to the position shown in FIG. 5C, the signal
reading changes to OFF-OFF since neither the first Hall switch 88 nor the second Hall switch
90 has a magnet within detection zone 87. An additional one-detent rotation in the clockwise
direction 86 from the position shown in FIG. 5C to the position shown in FIG. 5D results in a
signal change to an ON-OFF state since a magnet has moved into the detection zone 87 of the
first Hall switch 88, while the second Hall switch 90 is still without a magnet in its detection zone
87. This pattern then repeats with additional rotations in the clockwise direction 86, as seen in
Table 1 below, since an additional one detent rotation of the rotary knob encoder 14 in the
clockwise direction 86 from the position shown in FIG. 5D returns the rotary knob encoder 14
to the position shown in FIG. 5A.

[0025] Similarly, as seen in Table 1 below, counter-clockwise rotation of the rotary knob
encoder 14 may be detected and tracked by the controller 10 in the same manner as clockwise
rotation through the signals from the first Hall switch 88 and second Hall switch 90. For
example, a one detent counter-clockwise rotation of the rotary knob encoder 14 from the
starting position shown in FIG. 5A, moves the rotary knob encoder 14 to the position shown in
FIG. 5D and results in an ON-OFF signal state since a magnet 53 remains in the detection
zone 87 of the first Hall switch 88, while the detection zone 87 of the second Hall switch 90 has
no magnet 53 therein. The controller 10 may then determine additional counter-clockwise
and/or clockwise rotations of the rotary knob encoder 14 in the same manner described above.

[0026] In addition to determining the direction of rotation of the rotary knob encoder 14, the
controller 10 also determines the distance the rotary knob encoder 14 rotates, i.e. the number
of detents rotated, by counting the number of signal changes of the at least two Hall switches
72. For instance, in the exemplary controller 10 with a magnet-to-detent ratio of 1:4, the
controller 10 may track each detent-to-detent rotation of the rotary knob encoder 14 in either
the clockwise or counter-clockwise direction for each state change shown above in Table 1.

[0027] Thus, by tracking these state changes of the signals from the at least two Hall sensors
72, the controller 10 determines the distance (i.e. the number of detents) that the rotary knob

encoder 14 rotates as well as the direction of rotation.
Table 1: Exemplary Rotary Knob Encoder Signal Processing

Detent Rotations 1st Hall Switch 88 | 2nd Hall Switch 90

8 ON ON

c 7 ON OFF
= 6 OFF OFF
-[%) 5 OFF ON
& 4 ON ON
%Z 3 (FIG. 5D) ON OFF
& 2 (FIG. 5C) OFF OFF
1 (FIG. 5B) OFF ON

Starting Position (FIG. 5A) ON ON
< 1 ON OFF
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'§ 2 OFF OFF
a 3 OFF ON
g 4 ON ON
S 5 ON OFF
Q 6 OFF OFF
‘qc_:j 7 OFF ON
3 8 ON ON

[0028] Although the tracking of the rotary knob encoder 14 has been described in connection
with a specific starting position for simplicity, it should be readily understood from the present
disclosure that the controller 10 may determine the direction and distance of rotation in the
same manner described above from any starting position of the rotary knob encoder 14.

[0029] As with the central push button 20 and the additional push buttons 22, control signals
generated by the rotary knob encoder 14 are transmitted by the controller 10 over the CAN or
other similar network to control the various subsystems, microprocessors, and/or devices
connected to the network. The directional and distance control provided by the rotary knob
encoder 14 make signals generated by the rotary knob encoder 14 ideal for controlling actions
such as scrolling through menu items and/or lists displayed on a display screen or other similar
actions. In such embodiments, the central push button 20 may be configured as an ENTER
button so that a user may scroll to highlight a particular menu item displayed on a screen using
the rotary knob encoder 14 and then select the highlighted menu item using the central push
button 20. Although the control signalling provided by the rotary knob encoder 14 has been
described in connection with scrolling through menu items for simplicity, the control signals
provided by the rotary knob encoder 14 may be used in various other application such as for
climate control settings, zooming, volume control settings, or any other similar applications
where degree and directional control are desirable.

[0030] The sealing layer 30 is advantageously able to be formed as a single continuous layer
without any openings or breaks therethrough because the elasticity of the sealing layer 30
provides a spring force on pins 44 that limit the detent-to-detent rotation of the rotary knob
encoder 14 and because the controller 10 uses magnets 53 disposed in the rotary knob
encoder 14 and Hall switches 72 disposed within the compartment 34 on the circuit board 36 to
detect rotation of the rotary knob encoder 14 through the sealing layer 30.

[0031] Thus, the controller 10 of the present disclosure advantageously provides improved
environmental sealing over conventional rotary knobs by including the continuous sealing layer
30 connected to the entire periphery of base 28 to form the compartment 34 housing the circuit
board 36, without including any openings of breaks through the continuous sealing layer 30.
This continuous sealing layer 30 advantageously prevents contaminants such as dust, liquid or
the like from entering the compartment 34.
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[0032] While various embodiments have been described in the present disclosure, it will be
appreciated by those of ordinary skill in the art that modifications can be made to the various
embodiments without departing from the spirit and scope of the invention as a whole. For
instance, the controller 10 could be configured without the central push button 20, in which
case the rotary knob encoder 14 described above could be replaced with a known rotary
encoder that includes a chip on the circuit board located in the center of the knob, where the
snap dome switch for the central push button 20 would have been positioned, that interacts
with a magnet, divided in half, north pole and south pole, across the face of the magnet,
disposed in the rotary knob, thereby still allowing the controller 10 to track movement of the
rotary knob through the continuous sealing layer 30. Accordingly, the particular embodiments
described in this specification are to be taken as merely illustrative and not limiting.
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Patentkrav

1. En styreenhed, omfattende:

en base (28);

et kontinuerligt forseglingslag (30}, der er forbundet til en periferi af basen
(28) for at danne et hulrum mellem basen (28) og en nedre overflade af det
kontinuerlige forseglingslag (30);

en printplade (36) placeret inde i hulrummet;

en drejeknapkoder (14) er placeret pa en ovre overflade af det kontinuerlige
forseglingslag (30}, beveegelse af drejeknapkoderen (14) er paviseligt gen-

nem det kontinuerlige forseglingslag (30).

kendetegnet ved, at det kontinuerlige forseglingslag (30) indbefatter en sokkel-
stotte (40), der er dannet i en ovre overflade, sokkelstgtten (40) streekker sig ind
i og stotter drejeknapkoderen gennem en flerhed af tilslutningsben (44), der er

placeret med mellemrum omkring sokkelstgtten (40).

2. Styreenheden (10) ifglge krav 1, kendetegnet ved, at drejeknapkoderen (14)
indbefatter en indvendig overflade, der tilkobler tilslutningsbenene af flerheden af
tilslutningsben (44}, den indvendige overflade omfatter en flerhed af paler, yderli-
gere kendetegnet ved, at styreenheden indbefatter en flerhed af magneter (53),
der er anbragt omkring en nederste kant af drejeknapkoderen (14) og forbundet

med paler af flerheden af paler.

3. Styreenheden (10) ifelge krav 1 eller 2, kendetegnet ved, at printpladen ind-
befatter mindst to Hall-effektsensorer (72), konfigureret til at eendre tilstand, nar
de er i neerheden af magneterne (53) af flerheden af magneter (53), nar dreje-

knapkoderen (14) roterer.

4. Styreenheden (10) ifplge ethvert af kravene 1 til 3, kendetegnet ved, at sok-
kelstotten (40) indbefatter indretninger dannet i en ydre overflade deraf for at

kunne rumme tilslutningsbenene af flerheden af tilslutningsben (44).

5. Styreenheden (10) ifglge krav 4, kendetegnet ved, at indretningerne er halv-
cylindriske fordybninger, der er dannet i en ydre overflade af sokkelstgtten (40);

0g
hvori tilslutningsbenene (44) er cylindriske tilslutningsben.
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6. Styreenheden (10) ifalge krav 5, der yderligere omfatter en fastholdelsesheette,
omfattende en gvre ring og fastholdelsesben, der streekker sig udad fra den gvre
ring, den savre ring tilkobler en fastholdelsesring, der er dannet pa drejeknapkode-
ren, og fastholdelsesbenene tilkobler sokkelstgtten (40) for at fastholde drejeknap-

koderen péa sokkelstatten (40).

7. Styreenhed ifolge ethvert af kravene 1 til 6, yderligere kendetegnet ved, at
der er en central trykknap (20) tilvejebragt, den centrale trykknap (20) indbefatter
en aktiveringsforlaeengerarm, der er konfigureret til at skubbe en del af forsegling-
slaget til at tilkoble en kontakt, der er anbragt pa printpladen gennem forsegling-

slaget, nar den centrale trykknap (20) er aktiveret.

8. Styreenheden (10) ifelge ethvert af kravene 1 til 7, hvori det kontinuerlige for-

seglingslag (30) er fremstillet af silikonegummi.
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DRAWINGS
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FIG. 5B
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FIG. 5D
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