.. 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 rowdln hree different mogdes. The to le switch 10 rises a
mechanical fever 107; ati E ﬁ@ SO |(F)1n{018]f é Irioc%{?a(zgle?e%g 118 enforr\:%)asgésl‘{ re%sm d of the

mechanical I'l@@e?f![‘?)"z.“r}i‘%)éﬁr Eé‘ﬁf%é*é‘-‘rﬁ ﬁBB@a@i&P'ﬁ@B ai?ﬁeméﬁfrﬁe%ﬂ@ﬁﬁwe basepdinemh fm)tihand act as
stoppers to agtiampcdafdacnies rtthadnitpmal hielecking sleaveh1E0dadiRe:dke venidhemechanical
lever 102 fram Swi h een.the variQus odes A ng (not i ated is,located within
the locking 1 S \geg\)%é ﬁ%(%(% %‘(‘/lt g8 8%?3 S k %erﬁhag %eﬁm % #e%g%a sg(f eol%eﬁoigga 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 and 09§b a§ylllustr ted in Fl%%re 1b before the

user can move the lever o Thé mo position Figure & B W theshah Al ‘er 102

resting in thé'nife Phosifieh @@%WE@%aEt@‘&%Sa*ﬁ@pE@Wof@Uﬁnﬁﬁ%@fpﬁeWﬂﬁhqﬂm@e
mechanical lgwen10R fremshiding-poskiaing pesie E’onﬁfétéoatffmﬂtm%sl @ﬁéiﬁszﬂgié Q@&é%ustrated

but WI||18€ aQB{)e%%ed to |gvglé/%g%(lecgf mp, li%@ sto per e r%/ n(;ﬁth 11008%\ % km eeé;\%u
thal the

accidental switching orce ma at an ang e suc locking s ceVve S At entally lifted,

the pull-to- a@fwafféoaﬁﬁé%\bvﬁcms%wsw@%&@mﬁitm@pa%d@@@tﬁqﬁ@airfeém&g positiéfk, and

moved to anaghintendelposkioasegibiating o nacEest edept Qparéttjmp Bb localidllfarrctivate
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 {t?ev‘?a\%/ en"scf/?ntlcv C %52 er%mage ﬁl?e %tump from

the teeth beRSIWaRRHEIING AT B12das 1 Wéﬁpfwﬁﬁﬁwwgﬁfﬁﬂbﬁflm‘@@twwm tietheskisgrequired to
changashe seswitehoprsiionide a ipicatdaagie @Witﬁhn’kﬁ‘ s @@a@@mmg thensnerd ahgwitching
e EIL U R e el e g recessan
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



.. 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 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 comprisessa surface slanted towards the second switching
15position. The slanted surface may be formed at a top portion of the lever structure, and has an
increasing gradiEti estientbpapbitionl ésgsisdsviiohn théHimseopettishoofdibestpppe refdsleiv@imiructure.

20 Anotheswisk ohdaessianiatosnire p @t thadinapdmayRinddean Hpdsiciliswacil allow the

stoppered Ie\{ﬁr structure to be pulled away from the base portion. 25The stoppered lever structure

. 53 necessat%sHe . . . .
may comprisé a lever attachédto 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 tasthe stopperagrigyer, stueuwgswhergiadhe sianted suragadsdormeden the gapq 3gThe
sleeve may fygé%ggigomapigseigg\%@&on§ near end facing(tzf base Portion and the base portion may
further comprise & Stopper Sai 8 AN SBRCOP BEING Ert 5%%@ By SA6pPYI 368K he lever. 4

aid stum
The toggle switch may further comprise means for attaching the cap onto the lever such that the cap is

rotationally rigidigmtiredever.

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.



.- 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 the
sleeve. The lever structure may be made of stainless steel. 10The lever structure may be polished to
mirror shine. In accordance with a second aspegt 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 stru g}re extending from the base portion of 15 the toggle switch and adapted for
toggling between at SP§9I%%‘%{E%"£%@68HH“§WWH§E6§%}§§% Qt?ﬁ'ﬁ'i‘-‘faﬁééﬁ\}%ﬁﬁ RBIigGration:;
and forming, Grvéhelshdhstibetcap,ia sirlareiyargetonirar s ¢he second switching position.

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

method may further C&TnPHREE DroVidiHG R anHS CRRATIRSH S THBPLIGSBPIRS siifketdurface at
the tip erfd to silowdHecktop péreddbeesistiucting tochin@ bpuled=awa\tifrovtitezhd sdepodiamd The

stoppered |eVﬁ%%@SM%%)@%@&ﬁ%g@é%@rﬁg%ﬂ?ﬂéos@&gase 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 30stoppered lever structure; wherein the slanted surface is formed
on the cap. Theisle tensaydtuthenapbyprsela stataplesstbezakar 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 method may further comprise attaching the cap onto the lever

5
such thaPthe cap is IOBRYRARTHEID M By RFEShEd to 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.



.. 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 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 atfeurdtiaspechofihbgpresentisy entionitere prayidet a-20=mnethash afifabricating

a toggle switgh, EQB‘B%@%Q%@%%? %fn%p?ng{{rég_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 swiiching posititie anekitlae firstyof seeenshewitebirgdagirijashd configuratione?dd BRIEE
DESCRIPTIQN,QF, THE DRAWI inat th bodiments of the invention will be better understood
and readily ap%tareecntgg% one of%gd%ig%/ sl?il%% tﬁe art fro?ng\{éeafso %%ﬁg‘”\?ﬁfﬂ%ﬁ EH'escription, by way
of example only, and in conjunction with the drawings, in which: 6 Figure 2a shows a perspective view

of a toggle switch ofas lembagdimentohtherpresan iTeenhssdtigure 2b shows an exploded
perspective view of the toggle switch of Figure 2a.

10 The lever structure 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.



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 illustratingg 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 switch. In the embodiment
described, sWiittithgbefireen ahpes besiivendges of apewatiersisiiprovitied fomwgremardesd and 2
are modes whish:-are38-s\wiched 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 beeh seld6téd. 2Rtghevenarestiied edaeirsieatice iFrané beralativemicvierfrisiandzeasy switching
between the two modes (modes 1 and 2) should be provided. Figure 2a shows a perspective view of

the toggle Svﬁgiprg gg—gfs?\rc])w 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
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



5 embodiment of the present invention while figure 2b shows an exploded perspective 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 a cap 212. The base portion 204
further comprises stoppers 216a and 216b also mounted on the top of the base portion 204. Stumps
218a and 218b (not 10 shown), corresponding to egch one of the stoppers 216a and 216b, are
located at the bottom of the locking sleeve 206. Collectively, the lever 202, Iocking sleeve 206 and cap

212 may be referred o as.e bod ing a leyer structu 3a-d show side v

embodiment o?tﬁf:re ot ei wien 286% ix—le%? ¥, %gcﬁgg(?%vaeefmgratgv t%ggﬁe %\ﬁﬁ%ﬁ 500 in
modes 1, 2 &g @)ré@ﬂé@hb@lpf%ﬁ\echamcal lever 202 extends from the base portion 204 of the
toggle switch 200 and its position determines the mode the switch 200 is in. The locking sleeve 206 is

hollow such that th mech%mca ever 202 can b Jé}ttevq@\(v\élthlg t%_‘e I?ckln? sleev 2%33 r}e locking pin
210 is threaded thro@éﬁw%oe THR"St ReP20T5CKiING Jeeve™0 (?%% f’%trc) of Qleve?'ﬁoz to
secure the |IGERIMFEESiODYE W%é%%ﬁﬂmawe\}‘érf q0E Aseane itkinggiadnerprestras the lever

;gg 206 f[)om.b@i@@ Maﬁbwem@i@mmﬁ@l@m&é&%w ol @gafheéthm%éﬂ@mgl' ; S(;ee\ée
may be allgwed to slide alo e anical le within confines e hole 210a, but is
kept against?ﬁng ba%e poPtl He %%6& mrgjgglsn%ﬁ e 555 F%aa%é%%% g (Ea(j f %h% sB?’ng 208 is
kept loaded BYOviAle ane %éﬁi@ﬁ(‘@)tﬁﬁ\b@éﬁ métm@% kjdboe2oBaREseopap 2 B2 6a arthe cap
212 is also holswesiichhatitiedackingpeeves2feam b fittesh Wihimthergan g4d-Shile loeking pin

214 is jnserted (w han anaerobic roth r 30a sive in the mple e diment) through hole
214b ol}refhe (?Qp 2 Gna Ak Or;gov g %? %elgcklng ?P %é%?ﬁé‘ oéﬂ%gg gm (f 5&5 0 secure

the cap 212 fiﬁﬁtﬁéﬂ@ﬁkﬁh@@%@\%*%@'?ﬁé@&%@ﬁi@@a@ﬂo@“ﬁdﬁv%@ﬁ@ ristekted Giethve [8eRking sleeve

206 and meghaniggldeven2PBelrotBisayay do aelingiiescan¢d2sdndigetly 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 mduBHficapteveRPUXSisiswEWEHRE Abdepdned Thihpidedsming2@0CFigure 2),

Skeepgghe aigneglcﬁaofsbedagkm ﬁl@wgt@%@g@w@tmétﬁemtiw hBdes 1, T awich between
modes 1 and 2, th ay flip or push the ¢ 12 an nce he echan al leyer in the
direction of thei?r?f;enge’d r?}}(')%e %é%r (Exarli;b ‘ée%?sa’énﬁ’ﬁ& He St r:hto gés% d% 1%§)ndcf£§7ﬁ1echanical
lever 202 is {08 BMEEHF ALt IsaDdlschssition deierrigateiBa)apdetiiecuseriolishes to wctilihee mode 2

(Figure 3b). ibbaniselcaay 2oshs theieapsith méhﬁqeimﬁﬁarﬁcamm&cg@ddanW&e%ﬁvﬁwh that the
mechanical Igvelr %%2 is @the %tre oeltl nas sh in Flgeurg ab The ﬁt%% erg)% 6a prevents the

mechanical lever romeggu entall yac%an%gl{h ro'tsecte mode ?H‘—q’l ure oRv %ely a

force affplietPriir@ RS ECfrastohclt 24Pbanbibs ﬂﬁé%@@ﬁetﬁuéameetheogct@rmmeaﬁ@@e 1.

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,



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 to maintain the position of the lever 202 in a particular
mode. A small 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 notched slighily at the positions of mode 1 and mode 2, to
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 andéhderRPerposifioltslPHBIEGHLER fGehemedEs pestibariFiydhd 30t dither one of
modes 1 or Bio3R leokingsileever 206 isdinstpsibedcansy ffpméh%lb@sﬁ@@ﬁtmnsmhﬂ@aﬂ%ging the

stump 218a frggﬂ atggﬁt%%grzgﬂ.%a aséF j?lllqu%%ra}%d d@sFiga %%g lﬁé fqr aéﬁ Ieg\\%gq fé)ganc&n be rEoved to the

mode 3 position at an opposite en e base ortion ure ] amcél lever 202
resting ih th&SABRIE'S PEsifc EStmaisekine @Wﬁ&o@%@"éﬁb‘?&é@%ﬁ@tﬁ@ #héchanical lever 202

from being pushed back to the mode 2 position if the "puIIing" step is not performed to disengage

stump 218a and SIORRE!: gﬁﬁBe cen Ir%‘évc'ileleb Egrf ed %}/fgé) ESon Skl||%d in the %ﬁ“ﬁ imilar
8

"locking" may be 5achieve e stopper *218b of stum hihe 8ppos ite Sideo oggle
switch not |IIU§W£§H@1%WF‘@@ r@y@"a292 in they 6ifa'éﬂﬁat@ftﬁ@pﬂlﬁlﬁﬁ§€t§i‘ hedpckifgeseape 206 away

from the base:partien #esihenackingislery 208s {hlétlﬁ%cﬂf@\’@ﬁdéﬁlghﬂ}ga@ 2lerehapgdssuch that
oty o AR 15 S TR B 2D R ISR RS TR TR S B R G lear of the
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 3b. The
stopper 216a prevenis tﬁe mechanical lever 202 from accidentally actuating the
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



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
e>ctends 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 surfage 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 also provides for a
20slanted OLg& 8| rgac%élrg[. ¢ As il ustraﬁeid in Fj %:ﬁ 4, a top portion 401 of the lever structure 403
has a surfacé slanted towards the Mo E%C%oseﬁ’i%fn %‘5}&% Pé‘sﬁﬁc,i \Bﬁﬁkal??imﬁéﬂgﬁfg %;radient as
the top portieaSED étendsifieim sise savel pemon204, disere aes titutar,2 D amdnitial woristéat gradient
slanted outer surface 410 followed by a radial surface 408 of the flap 404 advantageously promotes

slippage should an.acgidental force be applied by a users finger accidentally engaging the top portion
401 in the directioni% (@Ldgemac%)ér%%toeglt%%g it LSJ’P)é éiﬂ%ggtfat RSBt tRELIRPAGE Bhen an
unintended &ebigeerdnforeesioppplidtbioahetoa 212b Tietizp pliedsite cidearf be resglestivitto 2 main

30 componenisifucaid Fel)iialways 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. 10 force will slide off the top of the flap 404. In this way, Fx will be kept
at a minimum or evehfaeiliaievsk pdlthe ahimipelips sikmvg Hi6 cwree frourfac bafetivertaggtei Fx will

always rematsibaragriaie toe invature-buithis waya Risferabl, A9-areq ligible sawarg force is
genera,gﬁ]d Whr'ic'%r?o‘s‘\!%tllﬁ }Qve cap 2%]28: . XT e slant%ﬂ}outer S réa%ﬂo and radial surface 408 can
ensure that EYAs KIWays pieRing towsr 't Bosfich H@%’té?)lai FA SR AP P b Rient slope
of the surfacdapPeiei®s portion 401 ensures that early slippage will occur if any accidental upward

force component is applied. To further prevent such accidental lifting of the locking sleeve, the
surfaces of the capﬁ212 are r\%ferabl}/ made P{he.g. sn?ﬁleﬁss steel a}qd polished to mirror shine and
smoothness such that { & ndaCrmgerwiil5ib Of Hahs thd 55219 e x0aRsi9E s cansbeifly applied
onto it. 15 greFige fisilalvingeiestriBés trrainicatios petausyswfitddtaghidioapLe2 atdsrding to an
examplg embadimakiaf Jwem Aty gsiad siainlean SieR)RANE Witk A 99T RYIeHaKEEHSE| prntrol
(CNC) Iathefzpdgg Procegd to cu%the INnef recess 4%06 ,

urtner curved away from its airection 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



. 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 integtion 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 4Q04. The undercut 404 provides a go nchorin int for the index finger 602 and
together Witr?otrﬁ:ee awsﬂyiés]%g%c?ﬁl ftri?)enil(éj e h%?ntf‘agolﬁ%éggg'%r\{v e%’ﬂt‘gﬁisti’ 3( oF I%aﬂ&f}'@lfmnobositive
grip can be &sgiblsHcgvh tMidhedlunl sbekirgns dbs e Pos(Ridarssod ¢ Y egaebExpulledvesyay from the
base portion-2@4irdisengagndo IHetberstump BleifromtheStoppemals asgiglkmvinghe rser to switch
confidently t% mé)rg?,a%e\git%){}% EITOoL. . gmgggiments of the present invention are designed to make
it possible for the gopera orto ﬁip easﬁg/ebeat%veeri Mode 1 and Mode 2 in a biased configuration, and
vice ver8a, with a simple movement of the index finger. At the same time, the embodiments are

designed to make irgiffigutien eves impresibledosihe apsratardec-agoidentaly: fipfrem Mpde 2 to
Mode 3, whilqv\?lloswingn%qo gﬁi%i htgndg mo? sw'%tchin iiﬂhiﬂe Positive action of pPIIin% he switch
lever, using the Thufib and dey fingar RS will BiE Shivedided by% peasiredizd At RgRs L oull to

€ apﬁ) edi
activate typergnatetres wiltheoleRapsidontiiisencoremtBai Rrrdsstpndee| eile peap/ibekinepsidenal to

introduce friggiarmhicheadigwsotenoperirido easily grip and pull the switch. In sharp contrast, the
embodjments 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 sWrdHIHfraieyRIGGach e aifséaB iy widisteskingnelcera it intdationaf thede

switching F%ii[@”mmﬁ@ﬁm‘gfgw’@aéh& ftag. @mmésgra@ég%ar%mé@wmﬂﬁp I;:}Hﬁ&\/ﬁéﬁief .
intentional pulling.of the lever locking s|leeve away,from a ortion, fo. switch the Jever from mode
2 to mode ZBQ.O&hn?tS_ \?vﬁfjﬁg %‘Sgrhé%?a %%f(bv eﬁé‘%@ég%&?ﬁgﬁ%ﬁﬁ%‘?ﬁ? #a&t " fR&rREEE B RbGdTnents may
provide for GtRBEMARRIEYArEIbNS, without departing from the spirit or scope of the invention as

descrilggd in the described embodiments. For example the toggle 25 switch could provide for two

groups of operation, ea roup comprising mmodes of operation, givin otal of six modes of
operation. The toggqiréesmzch [géiﬂ %%r%%?rov%g f%%&ﬁ?c’ggmﬁ{gﬁ?ng%i%ﬁl%Scﬁoagi%ﬁ.%.%? ween
modes 1-3 @f¢BeNgeerpiBesre@ MAiNREing the safety mechanism to prevent accidental

switching between the,tw@@PHRSnverted stainless steel cone with a computer numerical controf
(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



- 30" Further, embodiments of the present invention illustrate 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 12 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,accpordin n example e iment, At step 702, a base portion is provided. At step
704, a stopp%eeaﬁjen\’}grggié)lﬁ%Wrehgftgﬁler?gl‘? #g%n&zéi%vg@g %%ert%ﬁ ro@tﬁ‘@f%%@?é‘%%ﬁﬁf fé‘rl)nr?jrl'%ijtﬁ’apted for
toggling betweihatiesstra first and a second switching positions in a pull-to-activate configuration is

provided. At step 706, a 10 surface slanted towards the second switching position is formed on the
lever structure. Figure 8 shows a flow chart illystrating 800 another method of fabricating a toggle
switch according to%nﬁ%)égﬂ%% ShBadiRedt AV %FZ'S%@?, SBEOSH SRBITHE i@ﬁ?&iﬁ%eﬁ’.r S?%tep 804,
a lever structirer @gieitdifigsesin iesrseselMyesttchaotithtotsyg e switskeshehatipyesdfortoggtiag

between at IgasiA finst ABichpiSarNBEHEWItERIRG RRSItiaRsIn 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 motificatens iy, Jearerdecdtisaipresenerivertion asshdivifictiicospeeific

embodimentgrishapiedeparting.&armrthe sRirkara6a0e e ihainwentionasdreadiyidestiineg. The
presen% gmbodim{ems are, %hg{ggfgvr\l?tb ﬁ?nbew %grl%deg% in allt,resgfect to t5be |I,Iiu§tratlve and not
restrictive. 1P ETAlrE g o action of pulling the switch lever, using
the thumb and index finger. As will be appreciated by a person skilled in the art, pull to
activate type switches wili normally comprise rough surfaces on the lever cap/locking
sleeve to introduce friction which allows the operator o easily grip and pull the switch. In
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 8.

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



1. A toggle switch comprising a base portion; and 5a 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 position. 10 2. The toggle switch as claimed in
claim 1, wherein the slanted surface is formed at a tgp 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 tog%le S\p‘/jtch as claimed in claim 2, wherein ganother side of the slanted surface at the tip end
; Hed Pparedies

provides an Undercut suifface o Sow : tdppere B RAHCRRb &R ety o The base
portion.  MechpreR gy lecsWitstings staim etbineahy Gikecfttbehmededid g aains 2O sivmerein the
stoppered lexet stiyetiigicomprises 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; 25wherein the slanted surface is
formed ®n the cap.Figurs 7ThecHsy gldlawitdines /Elaiivesirriiamye cradhh et whéreiivatiegsteevggkurther
comprises aswwénme&%mg@@%@@é&@@éﬁ%&@%%@oﬂi%ﬁﬁbﬁ?%Qs’?a%% RRIURR ferihstigamprises a
stopper; Salg-\? t&ren& 98261 %les%cp?)%lr%% efg glgggu@{t}reeextendmg from the base portion of the

toggle switch and adgapted for toggling between at least a first and a second

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.



30stopper to lock the lever. 6. The toggle switch as claimed in any one of claims 4 or 5, further
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, Wh1 rein 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@%&ﬁt@ﬁ%s 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 stoppere.iq Ieve{g\%&ruqt@ug% g%ec%gri]n% flr?g)m_ the_ base pc_)rtion_ of the toggle ;Witch anc_i adapted
for toggling between at least SFtstana a second s%wtchlng positions in a pull-to-activate configuration;
and forming, on the fevR¥saeiERINe2R surface slanted towards the second switching position. 11.
The methind gshclairﬁegtémséaém E@eWQ@ﬁ@iﬂrﬁﬁ%ﬁ@ﬁ@%SﬁH@Cm% Bfé@egoﬁﬁ%m @%tiw@@%tue lever
structure, an s, an increasing gradient.as top portion extends, from the base portion .of the
stoppered |ev5e"¥ﬁs‘"t’?u§ uarea. ap{ng;Z?O‘thgr?}i'le’%o%%ms’eg§ir%%eﬁc???nsgélaai?ﬁsfﬁégrtladesreggﬁ%r?s\f}’ﬁ%hmg
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 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.



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 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 further 5 comprises a stump on the near end facing the base portion and the base

portion further comprises a steppegythesmiethogsfurdiereeompesing engagingthe stunapwitkhthe
stopper to lock the.ley laj in yone of claims, 13, further comprjsing
10attaching th% cap oﬁg %t?ea igé%%etrgﬁgr?%%ﬁcﬁe @%géq}%?at%%gﬁﬁﬁéogﬁ{t]ﬁé)_ |ré&{’/e\{r\ihe_\[r§ .3 Rlifhg method
as claimed in 8EMPESNELAREPRGHABRNIR RIRRYIHE PRV R\VEAIE SleevrdusHIdng Wist 366RFRS pin; and
engaging the ciap @qd:iine ikleeraazsecond 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 l
The toggle switch as claimed in any one 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



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 thelsteps 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 teast fofirsbainthg seeonstiswitchirotpositionsiea o wl-tp-aetiviake configuration,

and for toggling between at ﬁ@%ﬁ?ﬂ%@ﬁ%ﬁ%@iggﬁ%%@%@a quéj %}g first or second switching in a biased
RACT I

configuration. A Toggle Switch ABST toggle switch and a method of fabricating a toggle

switch. The method of fabricating the a toggle switch comprises providing a base porti_on; and
providing a stoppereidleveristruetieextending-feemithe base mortion-efthefeggle-switelard adapted

for toggling b%%ﬁﬁ%éé least a first an eco (9 %\M cé—)um% o} itions,in a uél- -a,gtivate configuration;
and forming, on the lever struc%ure,qa guﬁf?}ce ﬁantecftj Warg)s %ﬁ&gﬁdg gwi#?ﬁiné‘ Sf)eog%gr?.nFlG. 7
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



