.. 1 A“Toggle Switch FIELD OF INVENTION 5The present invention relates broadly to a toggle switch
~and a method of fabricating a toggle switch. BACKGROUND 10Toggle switches, which provide
electrical switching by way of mechanical levers, are used in a variety of devices and components to
allow the user to provide an input to the device to hence control the device. For example, toggle
switches may be used in handheld remote controllers which allow the user to remotely control a radio
controlled model car or aeroplane. In the particular example of a radio controlled aeroplane, the 15
toggle switch may be used to switch between different modes of operation of the remote controller,
such as between an automated flying mod&fg@réoggéeme& ﬁnd a manual flying mode for advanced
users. In typical toggle switches, there are no mechaniSmsto prevent unintentional 20 switch
actuation by the user, such as unintentionally brushing against the switch lever by e.g. a stray finger of
the user. Such unintended switch actuation/selection can result in serious malfunction of the remote
controlled device that can present a safety hazard. Returning to our earlier example of the radio
controlled adriéplEneFdébidahtaéDalvitching from the automated flying mode to the manual flying mode

could pefentially crasl the.danraoie s Rlistbasippiane:d thadias Were-HOLMORSHYHAINGA to
handle the n?g nual %n%ggge, or if the operator was not aware that the manual flying mode had been
h

selected. ThE BIGRI RIEMS Switching is further exacerbated when there may be 30 an
intermediate mode, which may be regularly switched in and out of. For example, a user may switch,
between mogdgas-kandyiragularly, while occasionally requiring mode 3 operations. Accidental
switching to mode 3 may have dangerous consequences and should hence be prevented. Because
there is regular switching between modes 1 and 2,

10 Toggle switches, which provide electrical switching by way of mechanical levers,

are used in a variety of devices and components to ailow the user to provide an input to
the device to hence control the device. For example, foggle switches may be used in
handheld remote controllers which allow the user to remotely control a radio controlled
model car or aeroplane. In the particular example of a radio controlled aeroplane, the
15 toggle switch may be used to switch between different modes of operation of the remote
controller, such as between an automated flying mode for novice users and a manual

flying mode for advanced users.

In typical toggle switches, there are no mechanisms fo prevent unintentional

20 switch actuation by the user, such as unintentionally brushing against the switch lever by
e.g. a stray finger of the user. Such unintended switch actuation/selection can result in
serious malfunction of the remote controlied device that can present a safety hazard.
Returning to our earlier example of the radio controlled aeroplane, accidental switching

from the automated flying mode to the manual flying mode could potentiafly crash the

25  radio controlled aeroplane if the user were not properly trained to handle the manual
flying mode, or if the operator was not aware that the manual flying mode had been

sefected.

The problem of accidental switching is further exacerbated when there may be

30  an intermediate mode, which may be regularly switched in and out of. For example, a
user may switch between modes 1 and 2 regularly, while occasionally requiring mode 3
operations. Accidental switching to mode 3 may have dangerous consequences and

should hence be prevented. Because there is regular switching between modes 1 and 2,



.. 2 a'user may accidentally switch to mode 3 instead of e.g. mode 1 or 2, without realising the error.

" This is because during operation, the user's attention may be fixed on the remote controlled device.
Moving from one switch position to another is carried out based on the feel from the operator's fingers
and it is therefore easy for the operator to 5select an incorrect mode by overshooting the required
position of the switch lever. To overcome accidental switching, pull-to-activate type switches have
been used in place of normal toggle switches. Figures la-c show front views of a typical toggle switch
100 of the prlor art rov(,!%n? 9. fasssw Eh{ge défe ent {né)éie?e The to I1;a svgtc t%o rises a
mechanical fever 1 fy Easé/ rion 104K oc Ing sldeve 1T8 encompaslses[‘{ re%sm d of the
mechanical I'l@@e?f![‘?)"z.“r}i‘%)éﬁr Eé‘ﬁf%é*é‘-‘rﬁ HoBagariPEYSH. ai?‘éerﬁéﬁfrﬁe%ﬂ@ﬁfm basepdinemh fm)tihand act as
stoppers to aehidB3Afasaies REhahatpwoal %'Qﬁk‘iﬂg slestien L0 dadinePre veRtdhesmechanical
lever 102 from svc\{lg%h ﬁ%%e ween, %eov%%grsg odeers A % ]gnh% (enost 3 ated IS Iogated within
the locking 1 sleeve to provide a‘force to % ?he stum enga g eol%efﬁoi Ba and
108b. F@uré%ﬁéﬂx@@ﬁ@ﬁt@g@@@Wﬂ@w%ﬁmﬁé@@ﬁ@aﬁmrﬁ%ﬁ@ﬁ@l@b@fﬂbﬂ STWE%WAtet to the mode 3
position of Figure 1c, the user will have to first pull the Iocking sleeve 110 away from the base portion
104, disengaging ttT% %um 106 fro entih? §§ 108a 8b a |IIustrqt din Fl%%e 1b before the

user can move the lever o Thé mo pOsitic |on gure owe thehath ANl ‘er 102

resting in thé'nife Phosifieh @@ﬁéﬁ‘)ﬁww&ﬁaEt@‘&%Sa*ﬁ@pE@Wof@W%@fpﬁeWﬂﬁhqﬂm@e

mechanical ewen10R fepmslidino-pasiciaiing mesie E’onﬁfétéomfmﬂtm%sl pRsitiodyis Q@&é%ustrated
but will, he apprecia ed to involve the iU sto per e tooth 108 ecau
acmdehl?al S\F/?v[?t@:t%\ré orce ?hme %amca{ Qatlg)r% ang e suc t%’/at%ﬁe If)oc %‘g?% (ié(g‘ |§? At entally lifted,

the pull-to- a@fwafféoaﬁﬁé%\bvﬁcms%wsw@%&@mﬁitm@pa%d@@@tﬁqﬁ@airfeém&g positiéfk, and
moved to anakintRmdRIPasicasaiEaEAG o AREQIEEEE ROPBpE Qparéttjmp 35 tocatddllkarretivate

type switch fer fr om slow switehi eeds f}_'en co with Ie to Ie switches.
This is cleaeﬁ/ evrge?#gf éasi?ﬁ S erwilT higeotg[oh ft?e"‘?r\? en"scf/?ntlcv C %52 er%mage ﬁl?e %tump from

the teeth beRSIWaRRHEIING AT B12das 1 Wéﬁpfwﬁﬁﬁwwgﬁfﬁﬂbﬁflm‘@@twwm tietheskisgrequired to
changeshe sieeve 110 to provide a force to keep the stump 102 engaged to the teeth 108a and

108b. Figure 1a shows the foggle switch 100 resting in the mode 2 position. To switch to
the mode 3 position of Figure 1c, the user will have to first pull the locking sleeve 110
away from the base portion 104, disengaging the stump 106 from the teeth 108a and
108b as iHlustrated in Figure 1b before the user can move the lever 102 to the mode 3

20 position. Figure 1¢ shows the mechanical lever 102 resting in the mode 3 position as
tooth 108b acts as a stopper to stump 106, preventing the mechanical lever 102 from
sliding back to the mode 2 position. The mode 1 position is not illustrated, but will be
appreciated to involve the stump 106 stopper-ed by tooth 108a.

25
Because an accidental switching force may be applied at an angle such that the
locking sleeve is accidentally lifted, the pull-to-activate type switches may still be
accidentally pulled out of their resting positions, and moved to an unintended position,
actuating an incorrect mode of operation.
30

Puli-to-activate type switches also suffer from slow switching speeds when
compared with simple toggle switches. This is clearly evident as the user will have to
deliberately pull the switch to dis-engage the stump from the teeth before switching can

occur. In contrast, a relatively simpler flick action is all that is required to change the



.. switch position in a typical toggle switch. In this regard, should the speed of switching between modes

be critical, the pull-to-activate type switches may not be able to provide the necessary speed.
5Therefore, there exists a need to provide a toggle switch and a method for fabricating a toggle switch
to address one or more of the problems mentioned above. SUMMARY 10In accordance with a first
aspect of the present invention there provided a toggﬁe switch comprising a base portion; and a
stoppered lever structure extending from the base portion of the toggle switch and adapted for toggling
between at |t Matitieit ia sdypival SRULRisY EHsitroHusIienpdl-shadtheespoafigbratitshivgherein
said lever strystwis 6ORBESSS &AIERGRSHUNRIJaWas Hesshennd switching: LpRO&I9Bvice The
slanted surfa&leeweac}/eggaformggdat a top portion of the lever structure, and has an increasing gradient
as the top portion extends TToRT the base portion of the stoppered lever structure. 20 Another side
of the slanted surface at the tip end may provide an undercut surface to allow the stoppered lever
structuresto be pullethawspydrantbe-hase Portian .2 PTHARIOPREESLIANRI SIrYGIULE Maygomprise a
lever attachep écrmléthhenbaasi%(gp rtion; % §Iee§$ for groviding a rp‘t ans for locking the lever in the at least
respective first ang S&con \?vﬁ\(%%g DESHISHRE, ARFA rﬁt%f%‘?&?fb‘ﬂ%“&ﬁ”&%ﬁsﬁ SR to the
stoppered lever structure; wherein the slanted surface is formed on the cap. 30The sleeve may further
comprise a sgipymanynear end facing the base portion and the base portion may further comprise a
stopper; said stump capable of being engaged by the stopper to lock the lever.

10 in accordance with a first aspect of the present invention there provided a
toggle switch comprising a base portion; and a stoppered lever structure extending
from the base portion of the toggle switch and adapted for toggling between at least
a first and a second switching positions in a pull-to-activate configuration; wherein
said lever structure comprises a surface slanted towards the second switching

15 position.

The slanted surface may be formed at a top portion of the lever structure,
and has an increasing gradient as the top portion extends from the base portion of
the stoppered lever structure.

20

Another side of the sianted surface at the tip end may provide an undercut
surface to allow the stoppered lever structure to be pulled away from the base
poriion.

25 The stoppered lever structure may comprise a lever attached to the base
portion; a sleeve for providing a means for locking the lever in the at least respective
first and second switching positions; and a cap for providing an exterior shape to the
stoppered lever structure; wherein the slanted surface is formed on the cap.

30 The sleeve may further comprise a stump on a near end facing the base
portion and the base portion may further comprise a stopper; said stump capable of
being engaged by the stopper to lock the lever.



-4 . The toggle switch may further comprise means for attaching the cap onto the lever such that the
cap is rotationally rigid on the lever. The means for attaching the cap onto the lever may
comprise first and 5second locking pins, wherein the first locking pin engages the lever and sleeve,
and the second locking pin engages the cap and thesleeve. The lever structure may be made of
stainless steel. 10The lever structure may be polished to mirror shine. In accordance with a
second aspect of the present invention there provided a method of fabricating a toggle switch,
comprising the step? g‘f’ EPEOIRIRY S ALY SUiSH AP PreVIRRg S SR Y deba P it éhsxtending
from the basegpertmnbttil the teggtesiritchadindigidaptécefmvioggling between at least a first and a
second switching positions in a pull-to-activate configuration; and forming, on the lever structure, a
surface slanted towards the second switching position. The slanted surface may be formed at a

top portion of the levelstRiAIFe P 0aHRRNES s SRAGRE VKt SHEASTRY (BB HIIRBN Extettds from the
base portion sttivedtoppesettevetistriottire first lociihg phethadkgea)tiaribesrcamiprisevpraviding an

undercut surfaceQn any %B@E@igﬁ %Egﬁgééa{?@@a%gﬂ?%@téié%\@ end to allow the stoppered lever

structure to be 25pulled away from the base portion. The stoppered lever structure may comprise
a lever attached to the base portion; a sleeve for providing a means for locking the lever in the at least
respective first and Séedackswitebing posjtions)andd saprfesgpsmating an exterior shape to the
30stoppered lever structure; wherein the slanted surface is formed on the cap.

10 The lever structure may be polished fo mirror shine.

In accordance with a second aspect of the present invention there provided a
method of fabricating a toggle switch, comprising the steps of providing a base
portion; and providing a stoppered lever structure extending from the base portion of

16 the toggle switch and adapted for toggling between at least a first and a second
switching positions in a puli-to-activate configuration; and forming, on the lever

structure, a surface slanted towards the second switching position.

The slanted surface may be formed at a fop portion of the lever structure,
20  and has an increasing gradient as the top portion extends from the base portion of

the stoppered lever structure.

The method may further comprise providing an undercut surface on an other
side of the slanted surface at the tip end to allow the stoppered lever structure to be

25  pulled away from the base portion.

The stoppered lever structure may comprise a lever attached to the base
portion; a sleeve for providing a means for locking the lever in the at least respective
first and second switching positions; and a cap for providing an exterior shape to the

30  stoppered lever structure; wherein the slanted surface is formed on the cap.

The sleeve may further comprise a stump on the near end facing the base
portion and the base portion further comprises a stopper; the method further
comprising engaging the stump with the stopper to lock the lever.



.. The sleeve may further comprise a stump on the near end facing the base portion and the base
portion further comprises a stopper; the method further comprising engaging the stump with the
stopper to lock the lever. 5 The method may further comprise attaching the cap onto the lever
such that the cap is rotationally rigid on the lever. 5The method may further comprise engaging the
lever and sleeve using a first locking pin; and engaging the cap and the sleeve a second locking pin.
The lever structure may be made of stainless steel. 10The lever structure may be polished to mirror
shine. In accordance with a third aspect of the present invention there provided a toggle switch
comprising a base poidionstand antevearstancioreexsteatlingifignnéhezbasepartiaavef thetoggte switch

and adapted,for éggggr}gtg%wgﬁpr gée(?rﬂ f{é%{l._S and a second switching positions in a

pull-to-activate configuration, and for toggling between at least a third switching position and the first or
second switching in a biased configuration. In accordance with a fourth aspect of the present invention
- there prévided a 207 neethethef falrjcating:a toggassniichs siemprising tbe stepsafprowding a base
portion; and glr&vi(g&p ever structur Q%i %%g} base rtion of the toggle switch and
adapted for toggfing %’gt\é)ve’en at #géstgin% an%ga secon§ ng%\l%%k&lil)r%%ogsﬂg%s"}ﬁ ggfjull-to-activate
configuration, and for toggling between at least a third switching position and the first or second

switching in a biasethegsfigusation 25BR ERESCRIBHEN ©EcTHE DRAWINGS
Embodiments of the invention will be better understood and readily apparent 30to one of ordinary skill

in the art from the following written description, by way of
The lever struciure may be polished to mirror shine,

In accordance with a third aspect of the present invention there provided a
foggle switch comprising a base portion; and a lever structure extending from the
base portion of the toggle switch and adapted for toggling between at least a first

15  and a second switching positions in a pull-to-activate configuration, and for toggling
between at least a third switching position and the first or second switching in a

biased configuration.

In accordance with a fourth aspect of the present invention there provided a
20 method of fabricating a toggle switch, comprising the steps of providing a base
portion; and providing a lever structure extending from the base portion of the toggle
switch and adapted for toggling between at least a first and a second switching
positions in a pull-o-activate configuration, and for toggling between at least 3 third
switching position and the first or second switching in a biased configuration.
25

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily apparent
30 to one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:

Figures 1a-c show front views of the typical toggle switch 100 of the prior art providing

acecess {o three different modes.



example only, and in conjunction with the drawings, in which: 6 Figure 2a shows a perspective view of
"a toggle switch of an embodiment of the present invention. 5Figure 2b shows an exploded perspective
view of the toggle switch of Figure 2a. Figure 3a-d show side views of the toggle switch of Figure 2a.
Figure 4 shows a side view of the cap illustrating the shape of the cap in the 10embodiment of Figure
2a. Figure 5 illustrates an example of the slippage when an unintended accidental force is applied to
the cap, in the embodiment of Figure 2a. 15Figure 6 illustrates a user gripping the cap with the index
finger and thumb, in the embodiment of Figure 2a. Figure 7 shows a flow chart illustrating a method of
switch toggling according to an example embodiment. 20 Figure 8 shows a flow chart illustrating

another methdglest Switthowgdgimg aosottia g wanbthdregEmmidembodiment QENDET AFLED
DESCRPT'@'&%M invention.

5 Figure 2b shows an exploded perspective view of the toggle switch of Figure 2a.
Figure 3a-d show side views of the {oggle switch of Figure 2a.

Figure 4 shows a side view of the cap illustrating the shape of the cap in the

10 embodiment of Figure 2a.

Figure 5 illustrates an example of the slippage when an unintended accidental force is
applied to the cap, in the embodiment of Figure 2a.

15 Figure 6 illustrates a user gripping the cap with the index finger and thumb, in the
embodiment of Figure 2a.

Figure 7 shows a flow chart illustrating a method of switch toggling according to an
example embodiment.

20
Figure 8 shows a flow chart illustrating another method of switch toggling according to

another example embodiment.

25 DETAILED DESCRIPTION

Embodiments of the present invention seek to provide a system and method
for a toggle swiich. In the embodiment described, switching between three basic
modes of operation is provided for, where modes 1 and 2 are modes which are

30 switched between frequently, while mode 3 is a mode which is switched into (and
out of) infrequently. Accidental actuation of switching into mode 3 should be avoided
as it may pose safety risks in the hands of an untrained user or even a trained user

who is unaware that mode 3 has been selected. At the same time, modes 1 and 2



Embodiments of the present invention seek to provide a system and method for a toggle switch. In the
“embodiment described, switching between three basic modes of operation is provided for, where
modes 1 and 2 are modes which are 30 switched between frequently, while mode 3 is a mode which is
switched into (and out of) infrequently. Accidental actuation of switching into mode 3 should be
avoided as it may pose safety risks in the hands of gn untrained user or even a trained user who is
unaware that mode 3 has been selected. At the same time, modes 1 and 2 7 are of relatively lower
risk, and easy. swgch!n&! e ween tﬂg two oges ém?qes la %shoulgﬁ rowd d. Fi ure 2a
shows a perspeﬁlve view of the tro "fe SW|tcen 20 an em |ment he pr%% At ﬁ% ntlon while
figure 2b shéWd %%@M@d&%&fé)@%&tlve view of the toggle switch 200. The toggle switch 200
comprises a mechanical lever 202, a base portion 204, a locking sleeve 206, a spring 208, a pair of
locking pins 210, 214 and 212 The base portion. 204 further rises stoppers 216a and 216b
also mounted on th%%op o?t ebase portf?)nsﬁﬁ3 é?umps ngatttj)amdg @j RO tc Eﬁé %fl
correspndisiPraEBRNG 9 GRIREESHIPpeYs Heavdiie Saets: abesmwmﬁh@wmﬁimﬁe%ckmg

sleeve 206. Gellestiviedyidhg davriradD20nCkirgtsippy e wRenarshcahdtadnay bedeigad v as

embodying ver structure,. Fi 3a- d how |de Vi of an.em iment of Ie.switch 200.
15 Figures 3a [!)P??.b an&%dpqﬁstrg%g%he togglregs g je ]Qgganc?@ Sﬁg Caf I\?.mlshe

in‘mode
mechanical Elr2iebassténerrfrbia. tﬁé%b%@epmfmm drthertegulerswctiopoerant fis podition

determines m%me&e thesvwisehRARd1dR. Jiedasidag sleewed@bds nollow-siichrihatithe machanical
lever 2? e fitted within the Iogklg%%leeve %qpretTheplockl in 21(95% éﬁ:ead d thro hole
he

210a 0 Y‘(’)c)kln "STe8vVE 0% 0121 er ?o Leeare 3[’&; |ﬁ%% e 206 to
the mechani®e Rﬂﬁ@?@@é trgseciiecisatg P 290 [srelinatys e ikuper2s)h 2OBIMoidssmE0btated

around the rapghapicaldensy BoZ«mitedtisAllaahedyihialeskinsgislerie 206 may be allowed to slide
along the mechanical lever 202 within the confines of the hole 210a, but is kept against the base

portion 204 by means of the 25 loaded spring 208 (Figure 2). The spring 208 is kept loaded by virtue
of it being kept betWiserehiatgckimy/skidge/ BY6 apidanectaprdinzent ofTHe degdie 2sisitels2ABlIow such

that th@dockaus&e\@Z%canobe&ttmdéwﬁténﬂk@ esgyiel2nliog looking R4 is insested gwith an

anaerobic or other 3 adhesive in the e bo im thro hole 214b O%T 212 and a
groove 214a ot the Ioc&mg Sieev q%%caﬁ] oc%ng %fne fe acs té‘Jl %&%Sr% %“'c"a“ Lg?g %H% locking

sleeve 206, {R@s/ertitiicineed P o6t aesising rigieden e m@m@wglew@m@@%n@ mec€hanical lever
202. In this vayidgagivethesaprilidnindicacthscaiispr i feaglivgpbie Mg dwnieal (even 202 via

the locking SthaeYoe%ng sleeve 206. The locking pin 210 is threaded through hole 210a of the

20 locking sleeve 206 and hole 210b of the lever 202 to secure the locking sleeve 206

to the mechanical lever 202. Also, the locking pin 210 prevents the lever cap 206

from being rotated around the mechanical lever 202 while it is attached. The locking

sleeve 206 may be aliowed to slide along the mechanical lever 202 within the

confines of the hole 210a, but is kept against the base portion 204 by means of the

25  loaded spring 208 (Figure 2). The spring 208 is kept loaded by virtue of it being kept
between the locking sleeve 206 and the cap 212.

The cap 212 is also holiow such that the locking sleeve 206 can be fitied

within the cap 212, The locking pin 214 is inserted (with an anaerobic or other

30 adhesive in the example embodiment) through hole 214b of the cap 212 and a
groove 214a of the locking sleeve 206. The locking pin 214 acts to secure the cap

212 to the locking sleeve 206, preventing the cap 206 from being rotated on the
focking sleeve 206 and mechanical lever 202. In this way, toggling the cap 212,
indirectly causes the toggling of the mechanical lever 202 via the locking sleeve 206,



8  The stopper 216a is mounted on the top of the base portion 204 and acts to block stump 218a of
the locking sleeve 206 to prohibit accidental switching of the mechanical lever 202 between the modes
2 and 3. The loaded spring 208 (Figure 2), 5keeps the stump 216 of the locking sleeve 206 against the
base portion 204. To switch between modes 1 and 2, the user may flip or push the cap 212 and
hence the mechanical lever 202 in the direction of tle intended mode. For example, assuming the
switch to be in mode 1 and the mechanical lever 202 is at one end of 10 the base portion 204 (Figure
3a) and the user wishes to actuate mode 2 (Figure 3b). The user may push the cap 212 in the
direction F as indicated in Figure 3a such that the mechanical lever 202 is in the centre position as

shown in Figure 3bl FhéleieEper 0168 previntstndindenariiche|ores 207HRb MM sidemeRyiactuating
the protectedisardewdnf-iguse 3d)iHeonvrrgselycavorcecpplindinthedavenss dinaeter afrldk allows

the mechanical |ev 2 m 1. It will b reciated a pe killed in the art
that biasing '%n%%ﬁﬁ%ﬁ%%%%ﬁ%%%wt gergi%}%r?&%%eﬁe ﬁggen?b%%ée %%%%%%)%%HP %n%} h{égi%%@r 02to

maintairf thekBeRfibA sifRe Ffeti202 InFinsarirayr e ot TS sl dsroeoriay #&ed to be applied 20 to

overcome the biasing means to switch between e.g. modes 1 and 2. The force of the spring 208

pushes the stump 218 inst the surface profile.pf.the stopper 216a. The surface ile of is
notched slightly at %ﬁe%@s%ﬁcﬁ%@o grﬁo %Q%sénc? %Gi%?etge; %*osﬁ’%%? e% %Pé)ertglfl\??y%g 6F8¢ ﬁgﬁna]ﬂ(athe

example emBAHif B TS FNEahEURa2L 3Rt gieatsrteicdmntasiedpphee. invrasempitart the

lever movingiesnairfrome2sneitherthe motsad ardnades2pesition:LOrcethetenesis rroviRgethe shape
of the file,of 216a allow h travel while.the lever is.between mode 1 ode sitions. To
it e B S e R e et 200 s frt

pulled away frsny$RE Bayepoiiba oom 2dséntuytigeersiuapindisaladimn Heustopperioh 620hs

illustrated intfiguiecBekieiorrvae BYRI20R ¢he Berimevessiadheamede dpasitipnaé asponpRsite end of
the base porsté%%%@g“é‘?eégn%?%’é thednssaanicgLieven2fZ resing,n g mode 3 pogition.
Similarly, the stopper

protected mode 3 (Figure 3d). Conversely, a force applied in the reverse direction of

15  F allows the mechanical lever 202 to actuate mode 1.

it will be appreciated by a person skilled in the art that biasing means may be

built into the interface between base portion 204 and the lever 202 ic maintain the

position of the lever 202 in a particular mode. A smali force may need to be applied

20  to overcome the biasing means to switch between e.g. modes 1 and 2. The force of

the spring 208 pushes the stump 218a against the surface profile of the stopper

216a. The surface profile of is noiched slightly at the positions of mode 1 and mode

2, fo provide a detent type of action in the example embodiment. This means that a

_ slightly greater force must be applied in order to start the lever moving away from

25  either the mode 1 or mode 2 position. Once the lever is moving, the shape of the

profile of 216a allows smooth travel while the lever is between mode 1 and mode 2
positions.

To switch to the mode 3 position (Figure 3d) from either one of modes 1 or 2,

30 locking sleeve 206 is first pulled away from the base portion 204, disengaging the stump
218a from the stopper 216a as illustrated in Figure 3c before the lever 202 can be
moved to the mode 3 position at an opposite end of the base portion 204. Figure 2d
shows the mechanical lever 202 resting in the mode 3 position. Similarly, the stopper



206 also prevents the mechanical lever 202 from being pushed back to the mode 2 position if the
"pulling” step is not performed to disengage stump 218a and stopper 216a. It will be appreciated
by a person skilled in the art that similar "locking" may be 5achieved by the stopper 216b on stump
218b on the opposite side of the toggle switch not illustrated here in Figures 3a-d. To facilitate the
pulling of the locking sleeve 206 away from the basg portion 204, the locking sleeve 206 is further
provided with a cap 212 shaped such that the user may 10grip the switch lever with the index finger
and thumb, tg.lift the stump 218a clear of the stopper.216a. . Figure 4 shows a side view of the cap
212 iIIustratitr% h%sé)h 'begeg'}t%#e% %a%afkiqﬁagrféa ér%?gtzﬁf‘?'?r%e% Do RASHsEs B B Ertially
cylindrical bé®sivradthaHishingbseaduanysaieongsflatsesesoit etboteridSaway sraynahziBettom 402.
The flattened end is further curved away from its direction of extension to form a flap 404. As can be
observed, a concave under-cut 406 hence exists on the underside of the flap 404, while a curved outer
surface 408 is crea\t{tt‘(ae\g’!?)n%haé3 RS es(gﬁglcaep(?fﬂ thie ﬁ%%dﬂ?‘?‘ﬁ@%#&éh%ﬁﬁlﬁfemﬁr@f B8P 212 as it
extends awaaEgredHey Bottetard oD alsd provides itk 205l ebositestlsrfacead kgle swislllustrated
in Figure 4, adopRedien Kid pf theleyersiructure 403 has a surface slanted towards the mode 3
position (compare Figure 3d), with an increasing gradient as the top portion 401 extends from the base
portion 204. More particular, 25 an initial constant gradient slanted outer surface 410 followed by a
radial surface 408 dptiesifitair404 pidliemtidenisskinycleote L 8fippaydshotid basacridentabiorce be

applied by asesadingarassisenialy-eegaaivadheerntion A0inthe dirertionofitae mode 3
posrgloc? Flgurr].e ﬁ]lllusggg#h san e%%r{#g)@lem%f ;hffia sg%)e%gg wh n%ar]iﬁn!ntended accidental fotrce is
applie %o thd Eap 215" Thé Spplt rde°EAn B0 TG S mbEneRE BXHRd Fy. Fy

will always HéoRRfreatéRforce component than Fx, due to the fact that Fy is always acting
perpendicular to the contact surface and Fx is a product of the friction between the thumb and the

toggle surface. . N .
99 Figure 4 shows a side view of the cap 212 illustrating the shape of the cap 212 in

greater detail. The cap 212 comprises a substantially cylindrical bottom 402, which
15 gradually narrows/flattens as it extends away from the bottom 402. The flattened end is

further curved away from its direction of extension to form a flap 404. As can be

observed, a concave under-cut 406 hence exists on the underside of the flap 404, while

a curved outer surface 408 is created on the upper surface of the flap 404. The gradual

flattening of the cap 212 as it extends away from the bottom 402 aiso provides for a
20  slanted outer surface 410.

As illustrated in Figure 4, a top portion 401 of the lever structure 403 has a
surface slanted towards the mode 3 position (compare Figure 3d), with an increasing
gradient as the top portion 401 extends from the base portion 204. More particular,

25 aninitial constant gradient slanted outer surface 410 followed by a radial surface 408 of
the flap 404 advantageously promotes slippage should an accidental force be applied by
a users finger accidentally engaging the top portion 401 in the direction of the mode 3
position. Figure 5 illustrates an example of the slippage when an unintended accidental
force is applied to the cap 212. The applied force can be resolved intc 2 main

30 components Fx and Fy. Fy will always be a greater force component than Fx, due to the
fact that Fy is always acting perpendicular to the contact surface and Fx is a product of
the friction between the thumb and the toggle surface.

When pushing harder, slippage occurs and the thumb or finger providing the



. 10 force will slide off the top of the flap 404. In this way, Fx will be kept at a minimum or even zero
‘level. As the thumb slips along the curved surface of the toggle, Fx will always remains tangential to
the curvature. In this way, preferably no or negligible upward force is generated which could lift the cap
212. The slanted outer surface 410 and radial surface 408 can ensure that Fy is always pushing
toward the position of the stopper 214. The increasing gradient slope of the surface of the top portion
401 ensures that early slippage will occur if any accidental upward force component is applied. To
further prevefgt sucgI asﬁ%ide{;}tﬁ! liftin locki ve, the Eurf e cap 212 are preferably

h I f
i 2el and E%quééetzlarﬁiFr@rgs%ﬁ]%san(%%méo‘@?%s 3 %%%cﬁt tﬁﬁ%@ﬁ'ﬁ?}léj& finger

made of e.g. Stainless's

will slip off fréYaveedpvel A rdbssifesiprcalosbbinGuppiicd e o, s toggld Hex felloslimysdescribes

the fabricatiosrpspeassgsaiing tegalecan 212 asswsingi9-2meXanple ampedimeant: SsIe an
inverted stainless stgel cchnehwith %Pp]guterf erical control (CNC) lathe 20(r) Proceed to cut the
&0 W could It the cap ég‘

inner recess 486 Transfer the wor b|ece 0"a CNC milling machine and proceed to complete the

constan® gradient slant surface 410 and the radial (concave) surface 408 The resulting
shaped cap is polishesl gar@eeuﬁmfr@%a&@emﬁfga@"mgw M%hzma Eég%%lﬂﬂugé?@? 2} use;
gripping the cap 212 with the index finger,.602 thum 4. As the entire toggle surface is made
extremely sr??lcv)\g%s; RUETUge oéfrge fJ%s‘?e SIS oessl?ﬁpgﬁ%oé%i)ﬁﬁi@CWﬁgiﬁ%ﬁgiﬂ‘t%'fﬁ%?P%cf pull it
upward. Thehsevipissaibsbeasdon Hetveaew asdlintex firdersd? wil dthuniinepamwidents index

finger 602 plasestatihe upeeksiddRSphiae flap 404. The undercut 404 provides a good anchoring
point fqﬁ}the index finger 602 and together with the assistance from the thumb 604 placed on the outer

side of flap 404, a firm positive grip can be established. In this way, the locking sleeve 206 (Figures
3a-d) can be pulled aHifiopfetfa AL gortism 20U itisehgadasing sleeve, the surfaces of the

cap 212 are preferably made of e.g. stainless steel and polished to mirror shine and
smoothness such that the index finger will slip off from the cap 212 if excessive force is
being applied onto it.
15
The following describes the fabrication processes of the toggle cap 212
according to an exampie embodiment:
= Turmn an inverted stainless steel cone with a computer numerical control
(CNC) iathe
20 e Proceed to cut the inner recess 406
o Transfer the work piece to a CNC milling machine and proceed to
complete the constant gradient slant surface 410 and the radial (concave)
surface 408
¢ The resulting shaped cap is polished on a buffing machine with polishing

25 ' wax

Figure 6 illustrates a user gripping the cap 212 with the index finger 602 and
thumb 604. As the entire toggle surface is made extremely smooth, it is easy for a user's
fingers to slip off the cap 212 when the intention is to pull it upward. The user grips the

30 cap 212 between the index finger 602 and thumb 604 with the index finger 602 placed at
the undercut 406 of the flap 404. The undercut 404 provides a good anchoring point for
the index finger 602 and together with the assistance from the thumb 604 placed on the
outer side of flap 404, a firm positive grip can be established. In this way, the locking
sleeve 206 (Figures 3a-d) can be pulled away from the base portion 204, disengaging



11 the stump 316 from the stopper 314 and allowing the user to switch confidently to mode 3 without
‘error. Embodiments of the present invention are designed to make it possible for the 5operator to
flip easily between Mode 1 and Mode 2 in a biased configuration, and vice versa, with a simple
movement of the index finger. At the same time, the embodiments are designed to make it difficult
or even impossible for the operator to accidentally flig from Mode 2 to Mode 3, while allowing 10 easier
intended mode switching with the positive action of pulling the switch lever, using the thumb and index

finger. As will be reciated by a person skilled jin the art, pull to activate type switches will normally
comprise roéaﬁ ‘Ss%};r%s%cigﬁoméﬁeeveorp gg{)}%%’k?ﬂé gﬁé)év\[/@tg%}ﬂ%ed' JeeSWitcc%’o%nga%ﬂﬂélf8\%oﬂ?e operator
to easily gripaffépullaterswitch. In sharp contrast, the embodiments of the present invention seek to

smoothen the surface 15 and reduce the friction on the lever cap/locking sleeve such that accidental
brushing of the lev cgg/l.ockipgo?l%eve will Qot resglt in acgidental mode switching from Mode 2 to
u

Mode 3. On the othar hand aRodld irtentonal SALCEWEH G5 BE P UrBE R BESsh & S1%he flap

and its Undefifr pigvie de seasivfiatvaoviiedsidranteiisonal pukindpettheoifi@ritickinensle®ee away

from the basg-psytiQmrta switid Hedewes Bomemede #hirmode 203. It will be appreciated by a
person skilled in the art that alternate embodiments may provide for other mode variations, without

departing from the spirit or scope of the invention as described in the described embodiments. For
example the toggle/#5ksviemediing pievidefermentr cupsiesigpedationmakach giioptcommprising modes

of operation,igiviRgisdatal Ak sixenasies A erRIAIM nibhetagaleiswiteh peuld shemiRrayide fgr auick
switchil?g Witgei‘gieeﬁcnpegéogp i.%. betytv en modes 1-3 and betweeE r’r“)desh4-6, blﬁ (froviding the safety
mechanism 6 prevent accidentar Switthhy betWedrEthe f70GrlpY 38 e #iitAdF EmBEiments of
the present ifeeitioimistiase tiaase At wil deparpmodiedebs shapectnakitstendficiatitehdd' pulling” of

the attachmestiquvayiseradienbasaiPasienifp tariliale thegnilahingsnig the RiRieciRAlnars 3. It will

e AP eca et BRRHAIEMEL MRS AR K RSB LAY 5 LRPRGISE sudas frape of he

sharp confrast, the embodiments of the present invention seek to smoothen the surface
15 and reduce the friction on the lever cap/locking sleeve such that accidental brushing of

the lever cap/locking sleeve will not result in accidental mode switching from Mode 2 to

Mode 3. On the other hand, should intentional mode switching be required, the presence

of the flap and its undercut provides support to allow easier intentional pulling of the

lever locking sleeve away from the base portion o switch the iever from mode 2 to mode
20 3.

It will be appreciated by a person skilled in the art that alternate embodiments
may provide for other mode variations, without departing from the spirit or scope of
the invention as described in the described embodiments. For example the toggle

25  switch could provide for two groups of operation, each group comprising modes of
operation, giving a total of six modes of operation. The toggle switch could then
provide for quick switching within each group i.e. between modes 1-3 and between
modes 4-6, but providing the safety mechanism fo prevent accidental switching
between the two groups.

30

Further, embodiments of the present invention iflustrate the use of an cap to
produce a shape that is beneficial to the “pulling” of the attachment away from the base
portion to facilitate the switching into the protected mode 3. It will be appreciated by a
person skilled in the art that the attachment could be fabricated in the shape of the cap



to achieve similar effect without the need for the additional cap. Alternatively, the mechanical lever
could comprise the elements of the attachment and cap, e.g. the stump and curved flap. Figure 7
shows a flow chart 700 illustrating a method of fabricating a toggle switch according to an example
embodiment. At step 702, a base portion is provided. At step 704, a stoppered lever structure
extending from the base portion of the toggle switch.and adapted for toggling between at least a first
and a second switching positions in a pull-to-activate configuration is provided. At step 706, a 10

surface slanted tqowards the second switchjng position is formed on the lever structure. Figure 8
e i) §§ Cin\"(‘ﬁE 8%%%%6‘&%‘? f%ri%gtiﬁg(%’ I@@Niéﬁ%@%ﬁ%é% an

shows a flow char lE?I\I'ﬁestsratlng
example emtsairaeing Kvstalygd zonpiseiboriomesis Sifeydedhinesten$04p aelgvidrestiuoture
extending freputhg-kasgaportion of the toggle switch and adapted for toggling between at least a first
and a second switching positions in a pull-to-activate configuration, and for toggling between at least a
third switching position and the first or second switching in a biased configuration is provided. 20 It
will be dppreciatedtiguagpérsbavekitietiv thedart Batinsirtrous vaetatidng dabifoaingdificagitns may be

made to theggseatidyentian as shawndnethsssnasiic anshadimentsyuithou, depasting figey the spirit
or scope of mte ipeven}b% as roadl)é gl scribe%. Tpe Etprezent em odiné%nts are, therefore, to be
considered in‘all FEspects to SEBE TdstPYRl S THATS: RGN PR IRRSS POr{oh f4dBfe switch
comprising &gake pvitidn amid Stestegpiredieyércsthatrerexbiehsy fofinsthedzhse pertiod of the
toggle switching positions in a pull-to-activate configuration is provided. At step 708, a

10 surface slanted towards the second switching position is formed on the lever

structure.

Figure 8 shows a flow chart illustrating 800 another method of fabricating a
toggle switch according to an example embodiment. At step 802, a base portion is
15 provided. At step 804, a lever structure extending from the base portion of the toggle
switch and adapted for toggling between at least a first and a second switching
positions in a pull-to-activate configuration, and for toggling between at least a third
switching position and the first or second switching in a biased configuration is
provided.
20
It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

25 be illustrative and not restrictive.



switch and adapted for toggling between at least a first and a second switching positions in a
pull-to-activate configuration; wherein said lever structure comprises a surface slanted towards the
second switching position. 10 2. The toggle switch as claimed in claim 1, wherein the slanted
surface is formed at a top portion of the lever structure, and has an increasing gradient as the top
portion extends from the base portion of the stoppered lever structure. 153.The toggle switch as

- claimed in claim 2, wherein another side of the slanted surface at the tip end provides an undercut
surface to all(ﬁ@ﬁ{@ﬂ&oppered lever structure to be pulled away from the base portion. 4. The
toggle switch as claimed in any one of the preceding claims, 20 wherein the stoppered lever structure
comprises a lever aqacheq:\tgoth?: g%§ ,Q%g%)n'ism a sleeve for providing a means for locking the
lever in the at least re'spective'%ﬁs an secon%swﬁching positions; and a cap for providing an
exterior shape to thé $@ipeegipe@idstructure; 25wherein the slanted surface is formed on the cap.

5. The tggfgle swirt]cr%a&@ﬁiaa@@i i@\@éﬁ}iﬁ{@gmré, m@;ﬁ@i?ghﬁoﬁﬁ% Mﬂaeb@@m@r&ﬁe&@d%g@l@ on thebI
near end facing the base portion and, the base portion further,comprises a stopper;, said. stump capable
of being engasgggg:}%ya&e ﬁtéegpg?rtéo%%zw%eg%@%?ﬂ at F%a;slth%rgc%gﬁéngsﬁt&gg%nc aslr%é%ﬂlrﬁgany one
of claims 4 OrpQ,Sﬁj@fﬁeif} a pull-to-activate configuration;

wherein said lever structure comprises a surface slanted towards the second

switching position.

10
2. The toggle switch as claimed in claim 1, wherein the slanted surface is
formed at a top portion of the lever structure, and has an increasing gradient as the
top portion extends from the base portion of the stoppered lever struciure,
15 3. The toggle switch as claimed in claim 2, wherein another side of the

slanted surface at the tip end provides an undercuf surface to allow the stoppered

lever structure to be pulled away from the base portion.

4. The toggle switch as claimed in any one of the preceding claims,
20 wherein the stoppered lever structure comprises
a lever attached to the base portion;
a sleeve for providing a means for locking the lever in the at least respective
first and second switching positions; and
a cap for providing an exterior shape to the stoppered lever structure;

25 wherein the slanted surface is formed on the cap.

5. The foggle swilch as claimed in any claim 4, wherein the sleeve
further comprises a stump on the near end facing the base portion and the base
portion further comprises a stopper; said stump capable of being engaged by the

30  stopper to lock the lever.

6. The toggle swiich as claimed in any one of claims 4 or 5, further
comprising means for atiaching the cap onto the lever such that the cap is

rotationaily rigid on the lever.



comprising means for attaching the cap onto the lever such that the cap is rotationally rigid on the
lever. 14 7. The toggle switch as claimed in claim 6, wherein the means for attaching the cap onto
the lever comprises first and second locking pins, wherein the first locking pin engages the lever and
sleeve, and the second locking pin engages the cap and the sleeve. 8. The toggle switch as
claimed in any one of the preceding claims wherein the lever structure is made of stainless steel.
9. The toggle switch as claimed in claim 8 wherein the lever structure is polished to mirror shine. 10.A
method of fabricating a toggle switch, comprising the steps of providing a base portion; and
providing a stoppered lever Bttctygexendingdremithecbase:partia) afiibeioagle svtel apd adapted
for toggling belyeanal fasta L 30d @ aecanbaulichioonasiions N ARt acae copfiguration;
and forming, on the leVer structure, a surface slanted towards the second S\%}i?c?nhg position. 11.
The method a&'eldRREAIPEIAPEOS VS difha dlaresy st e Tormet atidne pivoriondssthe lever
structure, and has:ap #ncreasigegeadient as the top portion extends from the base portion of the
stoppered lever structure. 12. The method as claimed in claim 11, further comprising
providing an undercut surface on an other side of the slanted surface at the tip end to allow the
stoppered lever stru&ure to'b& pelels MapTréh tbakepatiiorpne of the preceding claims

wherein the lever structure is made of stainfess steel.

9. The toggle switch as claimed in claim 8 wherein the lever structure is

polished to mirror shine.

10. A method of fabricating a toggle switch, comprising the steps of
providing a base portion; and
providing a stoppered lever struciure extending from the base portion of the
'toggle switch and adapted for toggling between at least a first and a second
switching positions in a pull-to-activate configuration;
and forming, on the lever struciure, a surface slanted towards the second

switching position.

11. The method as claimed in claim 10, wherein the slanted surface is
formed at a top portion of the lever structure, and has an increasing gradient as the

top portion extends from the base portion of the stoppered lever structure.

12. The method as claimed in claim 11, further comprising
providing an undercut surface on an other side of the slanted surface at the
tip end to allow the stoppered lever structure to be pulled away from the base

portion.

13. The method as claimed in any one of claims 10 to 12, wherein the
stoppered lever siructure comprises

a lever attached to the base portion;

a sleeve for providing a means for locking the lever in the at least respective

first and second switching positions; and



13. The method as claimed in any one of claims 10 to 12, wherein the stoppered lever structure
comprises a lever attached to the base portion; a sleeve for providing a means for locking the lever
in the at least respective first and second switching positions; and 15 a cap for providing an exterior
shape to the stoppered lever structure; wherein the slanted surface is formed on the cap. 14. The
method as claimed in claim 13, wherein the sleeve fukéher 5 comprises a stump on the near end facing
the base portion and the base portion further comprises a stopper; the method further comprising
engaging the stumpanitiptie stoyifiergtadasidhierlevepelb. thbe migibastiaselaimectirsanyone of claims

13, further comprising. 10attachin ngé% %ﬁpfé)c@ t?b‘?‘;l? de[m%l{ﬁg I;'; t the cap is rotationally rigid on the

lever. 16. The method as claimed In claim 15, urther comprising engaging the lever and sleeve using
a first locking pin; and engaging the cap and the sleeve a second locking pin. 15 17. The method
as claimed in any orie.of thehprecetiog clairmgwherein theileves stiuctuwse ismade efstainess steel.

18. The @ethegfﬁﬁngl%rge&dﬂwﬁl%'ﬁntgrg ngrr %‘H&Q&é%&e{h%rgg&%r%&mm and the base portion
further comprises a stopper; the method further comprising engaging the stump with

the stopper to lock the iever.

15. The method as claimed in anyone of claims 13, further comprising
10 attaching the cap onto the lever such that the cap is rotationally rigid on the lever.

16.  The method as claimed in claim 15, further comprising
engaging the lever and sleeve using a first locking pin; and
engaging the cap and the sleeve a second locking pin.
15 '
17, The method as claimed in any one of the preceding claims wherein

the lever structure is made of stainless steel.

18. The method as claimed in claim 17 wherein the lever structure is

20  polished to mirror shine.

18. A toggle swiich comprising
a base portion:; and
a lever structure extending from the base portion of the toggle switch and
25  adapted for toggling between at least a first and a second switching positions in a
pull-to-activate configuration, and for toggling between at least a third switching

position and the first or second switching in a biased configuration.

20. A method of fabricating a toggle switch, comprising the steps of:
a0 providing a base portion; and
providing a lever structure extending from the base portion of the toggle
switch and adapted for toggling between at least a first and a second switching
positions in a pull-to-activate configuration, and for toggling between at least a third
switching position and the first or second switching in a biased configuration.
35



~ 20polished to mirror shine. 19. A toggle switch comprising a base portion; and a lever structure
extending from the base portion of the toggle switch and 25 adapted for toggling between at least a
first and a second switching positions in a pull-to-activate configuration, and for toggling between at
least a third switching position and the first or second switching in a biased configuration. 20. A
method of fabricating a toggle switch, comprising thg steps of: 30providing a base portion; and
providing a lever structure extending from the base portion of the toggle switch and adapted for
toggling between at least a first and a second switching positions in a pull-to-activate configuration,
and for toggling between at least a third switching position and the first or second switching in a biased
configuration. A Toggle Switch ABSTRACT A toggle switch and a method of fabricating a toggle
switch. The method of fabricating the a toglel si@i@lecemifisdes providing a base portion; and
providing a stoppered lever structure extending from the base portion of the toggle switch and adapted
for toggling between at least a first and a second switching positions in a pull-to-activate configuration;
and forming, on the lever structure, a surface sfdated?dWhrds the second switching position. FIG. 7

5

A toggle switch and a method of fabricating a toggle switch. The method of

fabricating the a toggle switch comprises providing a base portion; and providing a
stoppered lever structure extending from the base portion of the toggle switch and

10 adapted for toggling between at least a first and a second switching positions in a
pull-to-activate configuration; and forming, on the lever structure, a surface slanted

towards the second switching position.

15
FIG. 7



