19/07/ 2005 f 1 SAFETY/WARNING DEVICE Field of the Invention This
I nvention relates to a hazard/safety warning device for indicating the
object 19/07/2005

presence of a hazard and/or the |ocation of a person or
particul arly, though not exclusively, in abnormal situations. Reference to
Rel ated Applications The present invention is an inprovenent in the devices
shown in our Australian patent 706664 (24403/951 WD 95/ 31352);

i nternational application PCT/AU99/ 00904 Singapore patent 35530; and

Eur opean application 95918463AFETY/WARNING/DEVICKE ar | i er Patents"), the
contents of which are hereby incorporated by reference. Background to the
| nvention The devices shown in our Earlier Patents use incandescent

gl obes. The Field ofdihe lneentipnsuch gl obes makes them unsuitable for wuse in
a near flamable material. They are also prone to failure when subjected to

a physical shock Tgsi mhgititth KedpfRad (8" af Wh,9Y8Y &g{m-g,l Vi efore

a principal object of the present inven?i on to&/sp%%%}?de a gxi%e}é‘% Tas

t hose shown 84 i ents, ich, can be used i.n or near

f1 amabl e nater I%]wsnéz%% &%ﬁﬁ%@%ﬁ BE% hg%lrdm ancf'/or the POCE#JOI] of a person or
object particularly, though not exclusively, in abnormal situations.

Reference to Related Applications

The present invention is an improvement in the devices shown in
our Australian patent 706664 {(24403/951 WO 95/31352); international
application PCT/AU99/00904; Singapore patent 35530; and European
application 95918464-9 (collectively our “Earlier Patents”), the contents

of which are hereby incorporated by reference.

Background to the Invention

The devices shown in our Earlier Patents use incandescent
globes. The heat generated by such globes makes them unsuitable for
use in a near flamable material. They are also prone to failure when

subjected to a physical shock as in being dropped or run over by a car.

It is therefore a principal object of the present invention to
provide a device such as those shown in our Earlier Patents, but which

can be used in or near flamable materials.




A further object is to provide such a device with a |ight source which has
a greater chance of wthstandi ng physical shock. Summary of the Invention
Wth the above and other objects in mind the present invention IB607d@00G5
saf ety/ war ni ng devi ce having a body adapted to rel easably receive therein
at | east one source of electrical energy, the body having an open upper
end in which is received a gromet, the grommet having first engagi ng
means for engagi ng with second engagi ng mans of the body to ensure
correct |ocation dffurHeer;ebjenitisr & guovide suthea bwhice thith gNEAESoHAM Ng

I nternal engagenent neans for receiving therein a |ight source to ensure

the |ight sowhich hasacgorate chaneeafagithelaidin Scal which sealingly
engages over and cl oses the open upper end. Prgflsel%ébfy,ﬁ?ﬁ% 1ight source is
at least one light emtting diode nounted on a circuit board, and nore

preferably the circuit board includes a |owbattery-warning indicator. It

may al so inc#ﬁ!ﬂfm ? C tac%.ﬁto contact a first termnal of the source
of electrical ener ;Of?rlll(f %P‘é ® contact to contact a second terminal of

the source of elegt iﬁ%ﬁ@gnergy. The second terminal of the source of
el ectrical ener gsﬁﬁ;hy oye anshtather ahjeetst in coimdhthe tpresent andendohact .

There may be a switch 19/07/2005 3 nounted on the circuit board adapted to
be cont act e®Tpyidesf & mgpdetydwarning device having a body adapted to releasably
receive therein at least one source of elecirical energy, the body having
an open upper end in which is received a grommet, the grommet haviing
first engaging means for engaging with second engaging means of the
body to ensure correct location of the grommet relative to the body; the
grommet having internal engagement means for receiving therein a

light source to ensure the light source is accurately located relative to a

- lens which sealingly engages over and closes the open upper end.

Preferably, the light source is at least one light emitting diode
mounted on a circuit board, and more preferably the circuit board

includes a low-battery-warning indicator.

It may also include a first contact to contact a first terminal of
the source of electrical energy; and a second contact to contact a

second terminal of the source of electrical energy.

The second terminal of the source of electrical energy may have a

contact strip to contact the second contact. There may be a switch




the lens for the switching on and off of the device upon rotation of the

| ens. The switch may include an over-center contact. Alternatively, there
may be a switch neans to switch the device on and off, the switd9/@8a005
bei ng substantially shock proof. Preferably, the switch neans includes an
over-center contact. The |ight source may be |ocated within the | ens such
that the at Ileast one light emtting diode is at a height relative to the
lens to give a relatively bright band of3light in the horizontal direction
through a fiPuntsdren dheoeirchét beasd dtteptbdrist be%dﬂﬁa@té@)bjhavgnger on
relatively snooth and convex outer surface and nay be | ocated between a

| ower porti omeamwomﬂwswcrmgtdmandtbﬂd%d@ﬁh&in?go&'}%gt{fgﬁf'roan tted

portions having Fresnel |lens characteristics to mnimse [i
t her et hr oughienkn gt Resedipr t sent _invention provides a .
safety/warni ng device hav}?nrghg ?ﬁéﬁ?gsgﬁr%@a‘éﬁﬁ%%‘5‘9%%@%%@%% a
|l ens at a ' tive. the | ens corresponding to a first portion of
the |ens, Pﬁigg%‘?{‘sf Ib%o F‘%ﬁ‘ﬁ%ﬁ’%ﬂ% PRIty the dedse @mhandeff, the $witch
surface; and a relatively snooth and convex counter surface;, the first
portion bei H§*aN3cRRE Sieerially sheckppredfoPrafetabhyhtiu devitglermieans t he
| oner portion and the shoul der portion having Fresnel |ens characteristics
to mnim sénelugles an amerdcent@ncomieces hr ough. 19/ 07/ 2005 4 Preferably, the
| ens has an upper surface with Fresnel |ens
The light source may be located within the lens such that the at
least one light emitting diode is at a height relative to the lens to give a
relatively bright band of light in the horizontal direction through a first
portion of the lens. The first portion may have a relatively smooth and
convex outer surface and may be located betwegg a lower portion and a

shoulder portion, the lower portion and shoulder portions having

Fresnel lens characteristics to minimise light transmitted therethrough.

In another form, the present invention provides a safety/warning

device having a light source accurately mounted within a lens at a
height relative to the lens corresponding to a first portion of the lens,
the first portion having a relatively smooth and flat inner surface; and a
relatively smooth and convex counter surface; the first portion being
- located between a lower portion and a shoulder portion, the lower
portion and the shoulder portion having Fresnel lens characteristics to

minimise light transmission therethrough.




characteristics to mnimse light transm ssion therethrough except for a
generally vertical, central beam Advantageously, the convex outer surface
of the first portion of the lens has an apex, and the at |east hé0ZER @S
a center, the center and the apex being substantially horizontally
aligned. Also, there may be a plurality of diffuser elenments on the inner
surface of the lens. Descri ptlon of the Drawings In order that the present

i nvention may be f der and be%more readi |l y put into practi cal
effect, the shal I #St%ﬁgﬁlﬂe@? H}aS vy eppaorsuiiface awithe Roesnpl depsl vy a

preferred enb rrent of the present invention, the description being with
reference to ?ﬁ/lmgmlmajhghatnam;rﬂrs@mm@ﬁetdﬂﬁbu Hexﬁégt'f(?r& I's
a an expl oded perspect ive view of the device; Figure 2 is a verti

cr oss- sect i ogghemlénwerti¢cdle ceaaalipead, devi ce; Figure 3 is a vertical
cross-sectional view in perspective of the assenbled device; and Figure 4

is a plot of lumnous intensity 1% off peak vertical intensity. 19/07/2005
5 Description of Preferred Enbodi ment To refer to Figures 1 and 2, there is

a device simlar
Aﬁv&ﬁ@égeously, the convex outer surface of the first portion of
the lens has an apex, and the at least one LED has a center, the center

and the apex being substantially horizontally aligned.

Also, there may be a plurality of diffuser elements on the inner

surface of the lens.

Description of the Drawings
| In order that the present invention may be fully understood and
be more readily put into practical effect, the shall now be described by
way of non-limitative example only a preferred embodiment of the
present invention, the description being with reference to the
accompanying illustrative drawings in which:
Figure 1 is a an exploded berspective view of the device;
Figure 2 is a Vertigal cross-sectional view of the assembled device:
Figure 3 is a vertical cross-sectional view in perspective of the
assembled device; and
Figure 4 is a plot of luminous intensity 1% off peak vertical

intensity.




shown in our Earlier Patents. The device has a main body 1, which has a
shape and formof a hollow opened-ended cylinder. The body 1 is
substantially as is described in our Earlier Patents. It is intkhded@Aa005

house a source of electricity such as, for exanple, a plurality
(preferably two) batteries 6 (preferably D-cell batteries). The batteries
6 are held in contact with each other by a conpression spring 5 which
engages under the lower of the two batt®ries. A battery cap 3 threadingly

engages bodPescripthohdf Preferr¢d Bmbedinmsat spring 5 in an operati onal
rel ationship. By having cap 3, batteries 6 can be replaced when and as

required. An O-rT@grefer o FEffhes01PAAM 98 hep€as HCHYGRA %p%gdtligﬂdy 1.

Preferably, the seal is substantially air and water ti
adapted to q@%b ely held in a base 13 Base 13 has a
central por%ﬁon f‘gl bﬁ:?ig} g%i%g%’ somewhat |ike an inverted, truncated
cone which has a closed |lower end 23 having a central opening 29.
Extending radially outwardly fromcentral portion 22 is an annular ring
24. The annular ring 24 has a plurality of feet 25 depending therefrom and
on whi ch base 13Thke¢ devidenhasax praivehody i hswhitde hiases shmpe ahdderfreef a25,
al though there may be any suitable nunber or formof feet 25. 19/07/2005
6 As its ugpdiovendpehedientodeagilivrert NeTRENLBAY AMIBt s@bsRuftially as is
described in our Earlier Patents. It is intended to house a source of
electricity such as, for example, a plurality {preferably two) batteries 6
(preferably D-cell batteries). The batteries 6 are held in contact with
cach other by a compression spring 5 which engages under the lower of
the two batteries. A battery cap 3 threadingly engages body 1 to hold
the batteries 6 and spring 5 in an operational relationship. By having
cap 3, batteries 6 can be replaced when and as required. An O-ring 7 is

used to provide a seal between cap 3 and body 1. Preferably, the seal is

substantially air and water tight.

| Cap 3 is adapted to be releasably yet securely held in a base 13.
Base 13 has a ceniral portion 22 which is shaped somewhat like an
inverted, truncated cone which has a closed lower end 23 having a
central opening 29. Extending radially outwardly from central portion
22 is an annular ring 24. The annular ring 24 has a plurality of feet 25
- depending therefrom and on which base 13 sits. In the present
| instance there are three feet 25, although there may be any suitable

number or form of feet 25.

:




relatively tight fit. Gomet 8 is fully contained within body 1 when
assenbled therewith. Gomet 8 is in the formof a hollow cylinder having
internal grooves 26 extending longitudinally on its inside wall.19008/8005
nore external pins 27 nmay be provided, each of which cooperates with an

I nternal groove 28 of body 1 to ensure that gromet 8 is correctly

oriented and axially located. G omet 8 holds an illum nation device 9 in
the grooves 26. In the present instancdd the illunm nation device is- at
| east one high-output 1light emtting diode ("LED') 20 nounted near the

upper end of a circuit board 19 which contains all necessary electrical

and sinmlar deviAggsits (#fpes Gym) bbﬂgcqn}éééivéebecﬂe@n 4 gﬁ@eﬁf@w ﬁlggl : EZ

circuit board 19 has contacts 31 td contact the positi m nal

upper batt coptact t negat.ive termnal, of hatfery 6 via a
cont act st?ﬁr%aﬁgdygﬁgﬁ (;hatﬂ I @?'ﬁﬁ)‘%?&:ﬁ iqf;lgyl %P%f&h%%@t‘@&ﬁ%%@o@ew Bnt act
ring 15. Rin ontacts a disc 4 on which spring 5 is nounted. By having
spring 5, Q#fpcgl%drﬁﬁ@eﬁ n&rommet 13 ig) In dhedorme of| 3 kdlawi ceylindemd
electrically conductively joined, electrical current can flowto LED 20.

| f desi r ed havingontemalegrpavies €26 reditending IdaipiPddirmilb enpiteving&de atall.he top
of circuit board 19. Strip 10 nay be located in a | ongitudinal groove 30

in body 1, Omé desina€. ek¥&@E1298hs B7THAageWeC Hrovwicd, ! CARRPITEWhikANS 2
whi ch encl oses the upper
cooperates with an internal groove 28 of body 1 to ensure that grommet

8 is correctly oriented and axially located.

Grommet 8 holds an illumination device 9 in the grooves 26. In
the present instance, the illumination device is at least one high-output
light emitting diode (“LED”) 20 mounted near the upper end of a circuit
bo.ard 19 which contains all necessary electrical and similar devices
(not shown) to control the LED. At its lower end the circuit board 19
has contacts 31 to contact the positive terminal of the 'upper battery 6,
and to contact the negative terminal of battery 6 via a contact strip 10
physically and electrically connected to a lower contact ring 15. Ring
contacts a disc 4 on which spring 5 is mounted. By having spring 5, |
disc 4, ring 15 and strip 10 all electrically conductive and electrically
conductively joined, electrical current can flow to LED 20. If desired, a
low-battery-life indicator LED 21 may be provided at the top of circuit
board 19. Strip 10 may be located in a longitudinal groove 30 in body 1,

if desired.




end of body 1. The lens 2 is intended to primarily provide a bright band
of light in the horizontal direction (see Figure 4). Lens 2 has an O0- ring
16 to provide a substantially water and air tight seal with body@9407/2005
Depending fromthe top of lens 2 is a finger 37, which is eccentric of the
|l ens 2. The finger 37 has a vertical extent such that upon lens 2 being
rotated about its longitudinal axis, finger 37 will contact a mcro- switch
38 mounted on circuit board 19 to be abl& to switch the device ON and Of,
The contact bet wdde fleviger has ardanspardrmr kerm2t sihi8hnayclossy ahecupper
over-center or camaction to provide a postive and relatively shoc proof

engagenent . efideof ERdy" 1L EBhe?fersd @ i9GataddéeHat | ﬁ?néﬁlgt ?ﬁo{rﬁésazbﬁ

hei ght such that they are aligned with a portio 32 h rel atPvely
snoot h and I, o to f
output in Pﬁ%@l"hgﬁl gﬂnt alti%l ?iéiﬁél %ﬂi?u?lg gg%tdlﬁ]ér%éit glﬁe 3[ h@g@éb or

LEDs is supst hor.i zonta ned wth the apex of the outer
surface of B é(}?%}é PIoHE 3 5 LB@YWE%WTI%@’{)M tosead widhdbedbul der
portion 34. The portions 33 and 34 have Fresnel |ens characteristics on

the outer stirface thereof to reduce l'i ght transm ssion downwardly, and
t hrough the shoul der portion 34 of lens 2, respectively. Therefore, the
mai n output of LEDs 20 is through portion 32, and is thus 19/07/2005 8

Dependmg from the top of lens 2 is a finger 37, whlch is eccentric
of the lens 2, The finger 37 has a vertical extent such that upon lens 2
being rotated about its longitudinal axis, finger 37 will contact a micro-
switch 38 mounted on circuit board 19 to be able to switch the device
ON and Off, The contact between finger 37 and the micro-switch 8 may
involve an over-center or cam action to provide a postive and relatively

shock-proof engagement.

The LED or LEDs 20 are located relative to the lens 2 at a height
such that they are aligned with a portion 32 having a relatively smooth
and convex outer surface which is intended to focus the light output in
the horizontal direction. Preferably, the center of the LED or LEDs is
substantially horizontally aligned with the apex of the outer surface of
portion 32. Portion 32 is between lower portion 33 and shoulder
portion 34. The portions 33 and 34 have Fresnel lens characteristics
on the outer surface thereof to reduce light transmission downwardly,
and through the shoulder portion 34 of lens 2, respectively. Therefore,

the main output of LEDs 20 is through portion 32, and is thus




hori zontal ; and axially upwardly through portion 36. This is reflected in
the plot of Figure 4. The lens 2 may have a series of diffuser elenents
(not shown) on the inner surface to assist with internal refled960742005
thus to assist the lens 2 to be seen as a "block™ of light froma

di stance. The inner surface of lens 2 is generally snooth, and at portion
39 (which extends conpletely around the inper surface of lens 2 in a band
of const ant i hs.relatively flat., TIHs assists in providing a

"bl ock" of | ihg?‘??ﬁs%tatl’hénﬁo téPWéﬁridB’cﬂlﬁﬂl,gfaRm’ﬁDhcaﬁ. b@his dé reflectet]
and mni mal |[j g% bet ween the two Wil st there has been described in the
foregoi ng dedPr tBEiRIRt0f Figtes rbd @hisolime® mhyt haveresaiied Hreaithie | t
will be understoodé)y( those skilled in the technol ogy that many variations
or nodi fi cat ielei@ents etashewn) dASHEE BinGORHAME! itgn ggl)éF . wi t hout
departing from the present invention. 19/07/2005 lSBTﬁe gﬁnrrtg}a%ﬁt%naﬁ

saf et y/ war ni wgfleketioig eurtBYhilg & 29shét rel easably fpeceive therein
at | east one portable source of ﬁ?ec?ﬁ?ggﬁge%g?&ﬁs?% a%ﬂdﬁﬂéﬁ”i ﬁﬁhghtopen
upper end i nfwhGhdistahEsehyed: a ar onmet e rommet having first

engagi ng nmeans for engag‘lg'ngﬁ\;%(n W%e%ﬂﬁc‘é Qﬁgf‘é}:ﬁ gg}S@maBy smeotiodnd at
ensure correﬁgf_tlioc 'gn of the gromet relative to the body; the gronmet

. having interfa %?ﬁdg Whikh gxigrads compietely around the inner surface of lens

2 in a band of constant height) is relatively flat. This assists in
providing a “block” of light in the horizontal direction, a verti.cal beam of

light, and minimal light between the two

Whilst there has been described in the foregoing description a
preferred embodiment of the present invention, it will be understood by
those skilled in the technology that many variations or modifications in

details of design or construction may be made without departing from

the present invention.




for receiving therein at |least one light emtting diode nounted on a

circuit board to ensure the at |east one light emtting diode is

accurately located relative to a | ens which sealingly engages ové&®9/and/2005
cl oses the open upper end; and a switch nmounted on the circuit board
adapted to be contacted by a finger on the lens to swtch the device on

and off, the switch being substantially shock proof, wherein the at |east
one light emtting diode is at a height 9elative to the lens to give a
relatively bright band of light in the horizontal direction through a first
portion of the lens, the first portion having relatively snooth and convex

outer surfadhe &laitnsafety/warning device as clainmed in claim1l1, wherein
the circuit board includes a first contact to contact a first termnal of

the portable source of electrical energy; and a second contact to contact
a second termnal of the portable source of electrical energy. 19/07/ 2005

10 3. A saf ty/ | Zew ce as clained in claim2, wherein the second
term nal of thevgo Fﬁ’gy dvieg dravingah bndygytdaptedl toomekeesablt r i p
to contact the second contact. 4. A safety/warning device as clained in

‘claim 1, whegasive thereipwat deashane gortablevesureniofr cleeri@dt enbrgy? the
safety/vvarnl ng device as clainmed in claiml1l, wherein the first “portion has
a relativel bodyieiingrah fdin ipjdr &84T RC&hiBAGs' Peddidd & grommet, the

grommet havil‘lg first engaging means for engaging with second
engaging means of the body to ensixre correct location of the grommet
_relative to the body; the grommet having internal engagement means
for receiving therein at least one light emitting diode mounted on a
circuit board to ensure the at least one light emitting diode is
accurately located relative to a lens which sealingly engages over and
closes the open upper end; and a switch mounted on the circuit board
adapted to be contacted by a finger on the lens to switch the device on
and off, the switch being substantially shock proof, wherein the at least
- one light emitting diode is at a height relative to the Iens to give a
relatively bright band of light in the horizontal direction through a first

portion of the lens, the first portion having relatively smooth and

convex outer surface.

2. A safety/warning device as claimed in claim 1, wherein the
circuit board includes a first contact to contact a first terminal of the
portable source of electrical energy; and a second contact to contact a

second terminal of the portable source of electrical energy.




between a | ower portion and a shoul der portion, the |lower portion and

shoul der portions having Fresnel |lens characteristics to mnimse |ight
transmtted therethrough. 6. A safety/warning device having at 1150742005
light emtting diode nounted on a circuit board accurately nmounted wthin
alens at a height relative to the |l ens corresponding to a first portion
of the lens, the first portion having a relatively snooth and flat inner
surface, and relatively snooth and conl€x outer surface; the first portion
being |ocated between a | ower portion and a shoul der portion, the |ower
portion and the shoul der portion having Fresnel |ens characteristics to

i mi light t- 11634 ) [ 2005, . :
Gaf ety) var i ng covi oo e SR LI g, fo e . ihoretn the o,

saf ety/ war ni ng devi ce as

h it h. & L 4 h t.erj sti t i ni m | i ght
Canani sor checttid Aot brabE AT ah R S Rl FEEChIA ey MRS MoRatam
wher ei n

8. A safety/warning device as clainmed in any one of clains 6 to 7,
t he convex %I%°§8PF%£@SQW@C#W%@C}§MH on of the lens has an apex, and

the at |least one light emtting diode has a center, the at |east one
center and the apex being substantially horizontally aligned. 9. A
safety/warning device as clained in any of the preceding clains, wherein

there is a4l uraligafedf/whiningedeol @RI L1QMéMein "&fm 1, wherein the

switch includes an over-center contact.

5. A safety/warning device as claimed in claim 1, wherein the first
portion has a relatively smooth and flat inner surface, and is located
between a lower portion and a shoulder portion, the lower portion and
shoulder portions having Fresnel lens characteristics to minimise light

transmitted therethrough.

6. A safety/warning device having at least one light emitting diode
mounted on a circuit board accurately mounted within a lens at a
height relative to the lens corresponding to a first portion of the lens,
the first portion having a relatively smooth and flat inner surface, and
relatively smooth and convex outer surface; the first portion being
located between a lower portion and a shoulder portion, the lower
portion and the shoulder porﬁoﬁ having Fresnel lens characteristics to

minimise light transmission therethrough.




surface of the lens. ABSTRACT  SAFETY/ WARNI NG DEVI CE A safety/warning

devi ce having a body adapted to releasably receive therein at |east one
source of electrical energy, the body having an open upper end iI9AMI7R2005

received a grommet, the gromet having first engagi ng means for engagi ng
wi th second engagi ng neans of the body to ensure correct |ocation of the
gromet relative to the body; the gromet having internal engagenent neans
for receiving therein a light source talknsure the |light source is
accurately located relative to a |ens which sealingly engages over and
cl oses the open upper end; wherein the |light source is at |east one |ight
emtting di qde nAUBAREY PRaPnlg’ Gétite RRAFIMimel iBWISir 5 or claim 6, wherein
the lens has an upper surface with Fresnel lens characteristics to
minimise light transmission therethrough except for a generally

vertical, central beam.

8. A safety/warning device as claimed in any one of claims 6 to 7,
wherein the convex outer surface of the first po'rtion of the lens has an
apex, and the at least one light emitting diode has a center, the at least

one center and the apex being substantially horizontally aligned.

9. A safety/warning device as claimed in any of the preceding
claims, wherein there is a plurality of diffuser elements on the inner

surface of the lens.






