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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to an environmentally protected switch and device using
same.

BACKGROUND

[0002] Safety lights and other devices foreseen for use in emergency situations involving the
risk of drowning or the like often include sensors for detecting the presence of water. These
sensors provide an indication, for example, that they are submersed in water which can be
used by the device to enter a different state, for example triggering an alarm or illuminating a
light or the like. Some prior art sensors suffer the drawback that they are easily triggered by
splashing or the like which, although an indication that water is present, does not necessarily
indicate that the sensor has been submersed. Other prior art sensors, although resistant
against the intermittent effects of splashing, suffer adversely from corrosion and may give rise
to false readings if exposed repeatedly to a corrosive environment. The document "WO
2010/003246 A1" discloses a environmentally protected switch for activating an electronic
device in the presence of a conductive fluid, according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0003] In order to address the above and other drawbacks, there is provided an
environmentally protected switch for activating an electronic device in the presence of a
conductive fluid. The switch comprises an elongate housing comprising an open end, a
partition dividing the housing longitudinally into two elongate chambers, and a flexible insulated
two conductor cable, each of the conductors coupleable at a first end to the electronic device
and terminated at a second end by a respective one of a pair of probes wherein each of the
probes is positioned in a respective one of the elongate chambers and at an end opposite the
opening. Upon submersion of the housing into the conductive fluid, the fluid penetrates each of
the chambers, the conductive fluid electrically interconnecting the first probe and the second
probe to enable an electrical current to flow between the first probe and the second probe for
closing an electrical path and activating the electronic device.

[0004] There is also provided a water activated device comprising a battery, a light source
comprising at least one LED, an environmentally protected switch for activating an electronic
device in the presence of a conductive fluid, the switch comprising a hollow elongate housing
comprising an open end, a partition dividing the elongate housing longitudinally into two
elongate chambers, and a flexible insulated two conductor cable, each of the conductors
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coupleable at a first end between the battery and the light source and terminated at a second
end by a respective one of a pair of probes wherein each of the probes is positioned in a
respective one of the elongate chambers and at an end opposite the opening, wherein upon
submersion of the elongate housing into the water, the water penetrates each of the
chambers, the water electrically interconnecting the first probe and the second probe to enable
an electrical current to flow between the first probe and the second probe for closing an
electrical path between the battery and the light source and illuminating the at least one LED.

[0005] Additionally, there is provided a lens/selector assembly comprising a lens comprising a
cylindrical outer side wall, a tab receiving groove ringing the cylindrical outer side wall and an
annular ledge adjacent the groove, a selector ring mounted for rotation about the cylindrical
outer side wall, the selector ring comprising an inner surface defining an aperture sized for
receiving the cylindrical outer side wall therein, and a plurality of tabs spaced along the inner
surface and projecting inwards towards the lens, the tabs engaging with and held within the tab
receiving groove, the tab receiving groove further comprising a plurality of notches spaced
along the groove, each of the notches dimensioned to receive one of the tabs, and a wave
spring positioned between the annular ledge and the selector ring, the wave spring biasing the
plurality of tabs against the groove and such that when each of the plurality of tabs is
positioned adjacent a respective one of the notches, the tabs are biased into the notches
thereby preventing the selector ring from being rotated, wherein a user disengages the tabs
from the notches by pressing the selector ring against a biasing of the wave spring, thereby
allowing the selector ring to be rotated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Figure 1 provides a raised left front perspective view of an environmentally protected switch
and light using same in accordance with an illustrative embodiment of the present invention;

Figure 2 provides a raised left front perspective view of the environmentally protected switch
and light using same of Figure 1 and detailing access to the battery compartment;

Figure 3A provides an exploded view of a lens, electronics and selector for use with an
environmentally protected switch and light using same in accordance with an illustrative
embodiment of the present invention;

Figure 3B provides a partial sectional view of a lens and selector for use with an
environmentally protected switch and light using same in accordance with an illustrative
embodiment of the present invention;

Figure 4 provides a lowered side view of an environmentally protected switch and light using
same detailing the connection between the switch and light and in accordance with an
illustrative embodiment of the present invention;
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Figure 5A provides a raised side view of an environmentally protected switch in accordance
with an illustrative embodiment of the present invention;

Figure 5B provides a transparent raised side view of the environmentally protected switch of
Figure 5A,

Figure 5C provides a partial sectional view of an environmentally protected switch along line
VC-VC in Figure 5A;

Figures 6A and 6B provide left rear raised views of a plug in accordance with an alternative
illustrative embodiment of the present invention; and

Figures 7A and 7B provide left rear raised views of a plug in accordance with a second
alternative illustrative embodiment of the present invention; and

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS

[0007] Referring now to Figure 1, an environmentally protected switch and device using same
and in accordance with an illustrative embodiment of the present invention will now be
described. The switch/device 10 comprises an electronic device 12 and environmentally
protected switch 14. The switch 14 is interconnected with the electronic device 12 via a flexible
cable 16. The electronic device 12 illustratively comprises a lens 18 manufactured from a
transparent or translucent material such as polycarbonate and which is removeably secured to
a housing 20. The housing is manufactured from a light non-conducting material such as
plastic or the like. A selector ring 22 is mounted for rotation about the lens 18. In this regard,
the lens 18 acts as a hub about which the selector ring 22 rotates for selecting one of a
predetermined number of functions. lllustratively four (4) functions are provided including an
"off" function. The environmentally protected switch 14 comprises an elongate housing 24
surrounding a plurality of conductors (not shown). Immersion of the switch 14 in a conductive
fluid allows fluid to enter the elongate housing 24 via the end of the elongate housing as well
as one or more optional orifices as in 26 thereby completing a conductive circuit (also not
shown).

[0008] Referring now to Figure 2, the lens 18 is secured to the electronic device 12 via a hinge
28, allowing a forward edge of the lens 18 to be raised away from the electronic device 12
exposing a battery receiving compartment 30 therein. In an illustrative embodiment the hinge
28 can be a snap-type hinge (not shown) allowing the lens 18 to be removed from the
electronic device 12, for example for replacement or cleaning. The compartment is illustratively
sized to house a standard CR123 type battery 32 therein. A user actuatable latch mechanism
34 is provided comprising a hinge 36 and which releasably secures a corresponding tab 38
therein thereby releasably closing the lens 18 against the electronic device 12. Provision of a
rubber O-ring 40 limits the egress of water and dirt and the like into the battery receiving
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compartment 30 when the lens 18 is secured against the electronic device 12.

[0009] Still referring to Figure 2, in the event that the battery 32 is to be replaced, the latch
mechanism 34 is easily actuated by pulling the raised tab 42 on the front of the latch
mechanism 34, thereby releasing the corresponding tab 38. Electronics 44, such as a printed
circuit board, microprocessor(s) and one or more LEDs (all not shown) are mounted within the
lens 18 and for removal therewith. When inserted into the battery receiving compartment 30,
each pole 46, 48 of the battery 32 is interconnected with a respective one of a pair of
conductive strips as in 50. When the lens 18 is secured to the housing 20 via the latch
mechanism 34, the strips as in 50 come into contact with respective conductive pads (not
shown) on the underside of the PCB 52 and thereby providing a source of power to the
electronics 44. Similarly, and as will be discussed in more detail below, a pair of conductive
springs as in 54 which are interconnected with the switch 14 come into contact with respective
conductive pads 56 on the underside of the PCB 52.

[0010] Referring now to Figure 3A, as discussed above the selector ring 22 is mounted for
rotation about the lens 18. As also discussed, rotating the selector ring 22 provides access to a
plurality of functions. Function selection is carried out through a magnet 58 (for illustration
purposes shown outside of the selector ring 22) imbedded in a boss 59 molded on the selector
ring 22 and which rotates therewith, and which interacts with an adjacent one of a plurality of
reed switches 60 or hall effect devices or the like mounted on the PCB 52 and surrounding a
light emitting LED 61 or the like.

[0011] Referring to Figure 3B in addition to Figure 3A, during assembly the selector ring 22 is
secured to the lens 18 by a plurality (illustratively four) raised tabs 62 projecting inwards from
an inner surface of the selector ring 22 which engage a groove 64 molded or otherwise formed
in an outer cylindrical surface of the lens 18. A single turn wave spring 66 is positioned
between an underside 68 of the selector ring 22 and a collar, or annular ledge, 70 molded or
otherwise fashioned around the perimeter of the lens 18, thereby forcing the selector ring 22
upwards vis-a-vis the lens 18. About the perimeter of the groove 64 are a plurality of tab
receiving notches 72, one for each raised tab 62. As a person of skill in the art will now
understand, as the selector ring 22 is rotated about the lens 18, the raised tabs 62 are forced
or biased upwards in the groove 64 by the wave spring 66 and engaged at predetermined
positions by the notches 72, thereby limiting the travel of the selector ring 22 about the lens
when not being forced down by a user.

[0012] Referring back to Figure 3A, illustratively the wave spring 66 comprises four (4) waves
74. The wave spring 66 further comprises a tab 76 which engages a notch (not shown) molded
or otherwise formed in the inside of the selector ring 22, thereby ensuring that the wave spring
66 rotates with the selector ring 22 and such that the waves 74 remain positioned immediately
adjacent a respective raised tab 62.

[0013] As it is foreseen to use the switch and electronic device in conditions of low visibility,
such as in darkness or the like, the outer surface of the selector ring 22 comprises groups of
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raised ridges as in 78, one for each of the predetermined selector positions. By aligning one or
other of the groups of raised ridges as in 78 with a raised projection 80 on the outer surface of
the lens 18 the user is provided with a tactile indication of the current predetermined position of
the selector ring 22. lllustratively four (4) predetermined positions are provided one of which is
illustratively an "off" type position. The remaining three (3) positions are respectively provided
with groups of one (1), two (2) and three (3) ridges as in 78 to provide the user with an
indication of the particular function selected when the selector is placed in one or other of
these positions. lllustratively the first position indicated by a single ridge as in 78 might be
steady on, the second position indicated by two ridges as in 78 might be flashing and the third
position indicated by three ridges as in 78 might flash according to the 3 short, 3 long, 3 short
SOS signal.

[0014] Additionally, the PCB 52 comprises a notch 82 which engages a complementary ridge
on the inside of the lens 18 thereby ensuring that the switches 60 remain keyed to the
positions of the selector ring 22.

[0015] Still referring to Figures 3A and 3B, in order to move the selector ring 22 from one
predetermined position to the next, the user disengages the raised tabs 62 from their
respective notches 72 by forcing the selector ring 22 downwards against the bias of the wave
spring 66 and rotating the selector ring 22. Typically the selector ring 22 is released once the
notch 72 is cleared allowing the raised tabs 64 to travel in the groove 64 until the next
predetermined position is reached, at which point the raised tabs 62 are engaged by the
notches 72 and selector ring 22 snaps upward into position under bias of the wave spring 66.
This provides tactile feedback to the user that one or other of the predetermined positions has
been reached as well as ensuring that the selector is later not inadvertently dislodged from the
selected one of the predetermined positions.

[0016] Referring now to Figure 4, as discussed above the switch 14 is coupled to the flexible
insulated two conductor cable 16 which is in turn secured to the base 84 of the electronic
device 12 via a plug 86. The plug 86 mates with a receptacle 88 molded or otherwise formed in
the base 84 and is illustratively removeably secured within the receptacle 88 by a pair of
screws 90 which are each inserted through holes or bores as in 92 in the plug and tightened
into respective complementary screw receiving holes 94 within the receptacle 88.

[0017] Referring to Figure 5A in addition to Figure 4, the plug 86 comprises a pair of
conductive pins 96 which, when the plug 86 is inserted into the receptacle 88 each come into
contact with respective contacts 98 disposed within the receptacle 88. Additionally, a pair of
raised rings as in 100 and each concentric with a respective contact 98 are molded within the
receptacle 88. A pair of complementary indentations as in 102 are provided in the plug 86 and
concentric with a respective one of the conductive pins 96 and such that when the plug 86 is
inserted into the receptacle, each raised ring 100 is received within a respective indentation
102, thereby providing an improved seal against the ingress of water and the like.

[0018] Referring back to Figure 2 in addition to Figure 5A, the contacts 98, which are
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illustratively cup shaped each receive an end of a respective spring 54, and with which they are
in electrical contact. As discussed above, each of the springs as in 54 comes into contact with
a respective conductive pad 56 on the underside of the PCB 52. The springs 54 also serve to
bias the contacts 98 towards their respective conductive pin as in 96.

[0019] Referring now to Figure 5B, the plug 86 further comprises a printed circuit board (PCB)
104 onto which the pair of conductive pins 96 are soldered or otherwise electrically
interconnected. The flexible cable 16 comprises a pair of conductors 106 the ends 108 of
which are also soldered or otherwise electrically interconnected with the PCB 104 and
respective ones of the conductive pins 96. The PCB assembly is over molded with a plastic
housing 110.

[0020] Referring to 5C in addition to Figures 5A and 5B, as discussed above the
environmentally protected switch 14 comprises a water resistant outer housing, or shroud, 24.
The housing 24 is hollow, and a forward end 112 of the housing defines an opening 114 and
through which water 116 or other conducting fluid can penetrate into the opening 114. The
hollow housing 24 is divided longitudinally into two chambers or compartments 118 by a water
resistant partition 120. An end of one of a pair of probes 122 is exposed within a respective
compartment 118 at an end opposite the opening 114. lllustratively, the probe is elongate and
extends into its respective compartment as in 118 at least such that it is at least opposite its
respective orifice as in 26, illustratively such that an end of the probe is located between their
respective orifices as in 26 and the opening 114. Each of the probes 122 is connected to a
respective one of the pair of conductors 106. As discussed briefly above, the housing 24 may
include orifices 26, one for each compartment 118, which allow air to escape when water 116
or other conducting fluid infiltrates the compartments as in 118. The dimensions of the opening
114, probes as in 122 and orifices as in 26 can be adjusted such they meet operational
requirements in different environments. lllustratively, the orifices as in 26 are small enough that
they prevent water droplets or the like from entering but large enough that they allow air to
easily escape from their respective compartments as in 118 when water enters via the opening
114.

[0021] Still referring to Figure 5C, in operation when the switch 14 is submerged in water or
other conducting fluid, the fluid enters the compartments 118 illustratively while air exits the
orifices 26 and shorts, or electrically interconnects, the pair of probes or terminal contacts 122.
The short serves as an input to the electronics 44 which, for example, energizes the one or
LEDs such that they emit a flashing light sequence, or the like.

[0022] Referring back to Figure 5B, as discussed above the plug 86 comprises a PCB 104
onto which the pair of conductive pins 96 are electrically interconnected, the ends 108 of the
pair of conductors 106 are electrically interconnected with the PCB 104 and respective ones of
the conductive pins 96 and the assembly is over molded with a plastic housing 110. Referring
now to Figures 6A and 6B, in a first alternative embodiment of the plug 86, the PCB 104 is
divided into two parts 124, 126 one of which terminates each conductor 106 and onto which a
respective conductive pin 96 is soldered or otherwise mounted. VWWhen the PCB assembily is
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over molded with a plastic housing 128 plastic is forced into the gap 130 between the PCBs
thereby separating the PCBs 124, 126 and preventing inadvertent short circuiting if water
inadvertently infiltrates the housing 128.

[0023] Referring now to Figure 7A and 7B in a second alternative embodiment of the plug 86 a
hard plastic base 132 is provided and comprising a pair of indentations 134, 136 into which the
PCBs 124, 126 are inserted and then over molded with the plug housing 128. The indentations
134, 136 are separated by a ridge 138 which when over molded separates the PCBs 124, 126
and prevents inadvertent short circuiting if water inadvertently infiltrates the housing 128.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
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Patentkrav

1. Afbryder beskyttet mod miljoforhold (14) til aktivering af
en elektronisk anordning (12) 1 nervaer af en ledende vaske,
hvilken afbryder omfatter et hult, aflangt hus (24), der
afgranser en aben ende, og et fleksibelt, isoleret to leder-
kabel (16), hvor hver af lederne (106) kan kobles i1 en forste
ende til den elektroniske anordning, kendetegnet ved, at:

en skilleveag (120) opdeler det aflange hus (24) i
lengderetningen i to aflange kamre (118), og

to leder-kablet afsluttes i en anden ende af hver sin af et par
prober (122), hvor hver af proberne er placeret i1 hver sit af
de aflange kamre og 1 en ende modsat abningen

hvor fluidummet ved neddykning af det aflange hus i den ledende
vaeske trenger gennem hvert af kamrene, idet det ledende fluidum
elektrisk forbinder den forste probe og den anden probe for at
gore det muligt for en elektrisk streom at lgbe mellem den ferste
probe og den anden probe for at lukke en streomve]j og aktivere

den elektroniske enhed.

2. Afbryder ifwglge krav 1, der yderligere omfatter mindst én
dabning (26) i en side af det hule, aflange hus (24), fortrinsvis
et par af abningerne (26) pa hver side af det aflange hus, idet
hver af abningerne tranger ind 1 hvert sit kammer, mere
fortrinsvis hvor hver af adbningerne (26) er placeret modsat hver

sin af de to prober (122).

3. Afbryder ifwlge et af kravene 1 og 2, hvor hver af de mindst
ene abninger (26) er dimensioneret tilstrakkeligt 1lille til at
forhindre, at vanddrdber tranger ind, og tilstrakkeligt store
til at lade 1luft undslippe fra det respektive kammer,
fortrinsvis hvor hver af de mindst ene abninger (26) er cirkular

og har en diameter pa mellem 1 mm og 3 mm.

4, Afbryder ifglge et af kravene 1, 2 og 3, hvor den abne ende

er cirkuler og har en diameter pd mellem 7 mm og 20 mm.

5. Afbryder ifelge et af kravene 1 til 4, hvor den forste ende



10

15

20

25

30

35

DK/EP 3170193 T3

af lederkablet (16) afsluttes af et stik (86), der omfatter et
par fritliggende ledende ben (96), idet hvert af de ledende ben
afslutter hver sin 1leder (106), og 1idet den elektroniske
anordning omfatter en stikdase (88), der er konfigureret til at
modtage stikket, og ydermere hvor de ledende ben, nar stikket
indsaettes i stikdasen, kommer i kontakt med hver sin af de to
kontakter (98), der er placeret inde i beholderen, fortrinsvis
hvor stikket holdes 1 stikdéasen ved hijzlp af mindst én skrue
(90) .

o. Anordning, der aktiveres af vand, omfattende:

et batteri (32)

en lyskilde, der omfatter mindst én lysdiode (61)

en afbryder beskyttet mod miljgforhold til aktivering af en
elektronisk anordning i nerver af et ledende fluidum, hvilken
afbryder omfatter:

et hult, aflangt hus (24), der omfatter en aben ende
kendetegnet ved en skillevaeg (120), der opdeler det aflange hus
i la&ngderetningen 1 to aflange kamre (118), og

et fleksibelt, isoleret to leder-kabel, hvor hver af lederne kan
kobles 1 en forste ende mellem batteriet og lyskilden og
afsluttes 1 en anden ende af hver sin af et par prober (122),
hvor hver af proberne er placeret i hvert sit af de aflange
kamre og 1 en ende modsat abningen

hvor vand ved neddykning af det aflange hus 1 vand tranger gennem
hvert af kamrene, idet wvandet elektrisk forbinder den fgorste
probe og den anden probe for at gere det muligt for en elektrisk
streom at leobe mellem den forste probe og den anden probe for at
lukke en stremve] mellem batteriet og lyskilden og belyse den

mindst ene lysdiode.

7. Anordning ifeglge krav 6, hvor lyskilden yderligere omfatter
et trykt kredslgbskort (PCB), og hvor den mindst ene lysdiode
og en elektronik, der omfatter en mikroprocessor, er monteret
pa PCB'et, fortrinsvis vyderligere omfattende et anordningshus
fremstillet af et ikke-ledende materiale og konfigureret til at
modtage batteriet, en linse, der er fastgjort pad en aftagelig

made til huset, og som dakker den mindst ene lysdiode, og en
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ringformet omskifter, som kan monteres til rotation omkring
linsen, saledes at den ringformede omskifters rotationsposition
kan detekteres af elektronikken og mikroprocessoren for at valge

én tilsvarende af et forud bestemt antal funktioner.

8. Anordning ifelge krav 7, hvor den ringformede omskifter
roterer for at valge én af fire af funktionerne, hvor én af de

fire funktioner er en deaktiveringsfunktion.

9. Anordning ifwlge et af kravene 7 og 8, hvor linsen er
fastgjort til anordningshuset wved hjalp af et hangsel, hvilket

hengsel muligger, at en forkant af linsen legftes vak fra den

elektroniske anordning og afdaekker batteriet inde i
anordningshuset, fortrinsvis yderligere omfattende en
brugeraktiverbar lasemekanisme modsat hengslet, hvilken
lasemekanisme ra frigerbar vis fastgor linsen mod

anordningshuset, mere fortrinsvis hvor hver pol i1 batteriet er
forbundet med hver sin af et par ledende strimler, saledes at
strimlerne, nar linsen er fastgjort til huset gennem
lasemekanismen, kommer i kontakt med respektive kontaktunderlag
pada undersiden af det trykte kredslgbskort, hvorved der

tilvejebringes en stremkilde til elektronikken.

10. Anordning ifglge et af kravene 7, 3 og 9, hvor
anordningshuset er dimensioneret til at modtage et standard
batteri af typen CR123 deri.

11. Anordning ifelge et af kravene 7 til 10, hvor elektronikken
omfatter et antal reedafbrydere og vyderligere omfatter en
magnet, der er indbygget i1 den ringformede omskifter, hvorved
rotation af den ringformede omskifter medfgrer lukning af én af
de pa PCB'et monterede flere reedafbrydere og derved giver
mikroprocessoren den ringformede omskifters

omdrejningsposition.

12. Linse/omskifter-aggregat, der er forbundet med en afbryder
beskyttet mod miljgforhold ifelge krav 1, hvilket aggregat

omfatter:
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en linse (18), der omfatter en cylindrisk ydre sidevag, en rille
(64) til modtagelse af en flig, hvilken rille omringer den
cylindriske vydre sideveg, og en ringformet kant tilstedende
rillen

en ringformet omskifter (22), der er monteret til rotation
omkring den c¢ylindriske vydre sidevag, hvilken ringformet
omskifter omfatter en indre overflade, der afgranser en abning
dimensioneret til at modtage den cylindriske ydre sidevag deri,
og et antal flige (62), der er placeret i indbyrdes afstand
langs den indre overflade, og som rager indad mod linsen, hvilke
flige griber ind i1 og holdes inde 1 rillen til modtagelse af en
flig

hvor rillen til modtagelse af en flig yderligere omfatter et
antal hak (72), der er placeret i indbyrdes afstand langs rillen,
idet hvert af hakkene er dimensioneret til at modtage én af

fligene, og

en bglgefjeder (66), der er placeret mellem den ringformede kant
og den ringformede omskifter, hvilken bglgefjeder forspander de
flere flige mod rillen, og saledes at fligene, nar hver af de
flere flige er placeret tilstedende hvert sit hak, forspandes
ind i rillerne og derved forhindrer, at den ringformede
omskifter roteres

hvor en bruger friger fligene fra hakkene ved at trykke den
ringformede omskifter mod en forspanding af bglgefjederen,
hvorved det geores det muligt, at den ringformede omskifter

roteres.

13. Linse/omskifter-aggregat ifslge krav 12, der vyderligere
omfatter en magnet inde 1 den ringformede omskifter og
elektronik inde i linsen for at detektere en streomposition af
magneten omkring linsen, fortrinsvis hvor elektronikken omfatter
et antal normalt abne reedafbrydere, der er placeret omkring en
inderside af linsen, hvor rotation af den ringformede omskifter
placerer magneten tilstedende successive af reedafbryderne, og
hvor den wvalgte reedafbryder, nar magneten er placeret

tilstodende én valgt af reedafbryderne, er lukket.

14. Linse/omskifter-aggregat ifelge et af kravene 12 og 13,
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hvor bglgefjederen omfatter fire bwlger og en flig, hvilken flig
griber ind i et hak til modtagelse af en flig i omskifteren,
hvor belgefjederen roterer under rotation af omskifteren og
sdledes, at hver af bwelgerne forbliver placeret umiddelbart

tilstgdende hver sin af de lgftede flige.

15. Linse/omskifter-aggregat ifelge et af kravene 12, 13 og 14,
hvor omskifteren omfatter et antal havede kanter pa en vydre
overflade deraf, og linsen omfatter et havet fremspring pa en
ydre overflade deraf, idet hver af kanterne svarer til hver sin
af de forud Dbestemte omskifterpositioner, og saledes at
tilpasningen af én af kanterne med det havede fremspring
tilvejebringer en taktil indikation at en aktuel

omskifterposition.
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