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 i nven?i on to&/sp%%%}?de a gxi%e}é‘% Tas

t hose shown jh 84 [ e : i C can be ed .n or near

f 1 anmbl e m,[ﬂégllcg]wéiézﬁ‘ié presEREBE & nBYrd™ ancf'/or N e 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.




19/07/ 2005 2 A further object is to provide such a device with a |ight

source which has a greater chance of w thstandi ng physical shock. Sumrary
of the Invention Wth the above and other objects in nmind the pries£07/2005
provi des a safety/warning device having a body adapted to

i nvention
rel easably receive therein at |east one source of electrical energy, the
body having an open upper end in which is received a grommet, the gronmet

means for engagi ngw th second engagi ng nmeans of the
body to ensure cofr ¢l ehieatnisoto qirevisteosueh a alaticy avith 4 Nghrodyurdde
gronmet having internal engagenent neans for receiving therein a |ight
source to erwm(dlhhsdgmnteﬁchaﬁeeicﬁ'vﬂﬁ;ﬁsfeﬁi(ﬁhg lgfs%ﬁp h&hRtive to a lens
whi ch seal i ngly engages over and cl oses the op nﬁ’ pper Send. Preferably, the
light source is at |least one light emtting diode nounted on a circuit

board, and nore preferably the circuit board includes a
| A may also include a first contact to

| ow bat t er y -\ iriq{ha# [,

: 199%. .

contact a first terpona oﬁ)v?lﬁ O%hurce of electrical energy; and a second
second term nal of the source of electrical energy.

contact to cont aﬁg,tgo _
The second ter ni n4ithothe pboye and athes|adyeetscial neimet gye rpreshat éneention

provides a safety/warning device having a body adapted to releasably

having first engagin

receive therein at least one source of elecirical energy, the body having
ari open upper end in v&'rhich is received a gromr;let, 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




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

19/ 07/ 2005 3 nounted on the circuit board adapted to be contacted by a
finger on the lens for the switching on and of f of the device uW@®h07/2005

rotation of the lens. The switch may include an over-center contact.
Alternatively, there may be a switch neans to switch the device on and
off, the swtch neans being substantially shock proof. Preferably, the
switch nmeans includes an over-center contact. The |ight source may be

| ocat ed wi t hPUIHEd @ stheyeirculfaboahd adaptbdast bencontagbéd By bt fingedipede i s
at a height relative to the lens to give a relatively bright band of |ight

N the hori 2t kinsifuretiid switchiny@h antd 68of BR GEAReAtpbiGob&itsn s be™

portion rmay have a relatively snboth and convex outer rface an
| ocat ed bet vieaR, a THRWRLiRI ow der portion, the .l ower portion
Gt rhﬁgrﬁftqu e & &%a?effgtteg r fUfact. Aterngtive

and shoul der portions having esnel 'l éns™c

light transm ret hrough. |In apother for t he present invention
provi des a rsﬁgf%eggl}g\}agr%ﬁianamﬁg\/%% ﬁUlt&MﬂE%e‘gsﬁweaa@lafﬁdm switohnt ed
within a lens at ﬁ%ehei ght relative to the lens corresponding to a first.

portion of tHEREREINg: Habsiardiallpshiosk praofnPraferably.i tet \switclotheand f | at

inner surface; and a relatively snmooth and convex counter surface; the
first porti dAclwslesgmn over-center contact.

The light source may bé.located within the lens such that the at
least one light enﬁttjng 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 between 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.




| ocat ed between a | ower portion and a shoul der portion, the |lower portion
and the shoul der portion having Fresnel |ens characteristics to mnimse
light transm ssion therethrough. 19/07/2005 4 Preferably, the 1EhS0Aa2005
upper surface with Fresnel |lens characteristics to mnimse |ight

transm ssion therethrough except for a generally vertical, central beam
Advant ageousl y, the convex outer surface of the first portion of the |lens

has an apex, and '&he at Ileaﬁ_l Oﬂfie LED has % center, the center and the
apex bei ng subst att PP YotRs ol 1Has | amyneppen suxfact ewithdireaeh lens

plurality of diffuser elenments on the inner surface of the |ens.
Descri ption SRargetepistigsnipsminimistelighh atartdpissi®s enérétny@ﬁghqe%c Y fdye
fully understood and be nore readily put into practical effect, the s%all

now be descr igendrally vertycadf ceatral beahat i ve exanple only a preferred
enbodi nent of the present invention, the description being with reference

to the acconpanying illustrative drawings in which: Figure 1 is a an
expl oded perspective view of the device; Figure 2 is a vertical

cross-sectional vj he assenbl ed devi ce,
AﬁWaﬁ&aéeous‘fily, 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.




Figure 3 is a vertical cross-sectional view in perspective of the

assenbl ed device; and Figure 4 is a plot of lumnous intensity 1% off peak
vertical intensity. 19/07/2005 5 Description of Preferred Enbdd® A8t/ Z®05
refer to Figures 1 and 2, there is a device simlar to that shown in our
Earlier Patents. The device has a main body 1, which has a shape and form
of a holl ow opened-ended cylinder. The body 1 is substantially as is
described in our Earlier Patents. It is ®ntended to house a source of

el ectri ci t yDeschiptionfoff Peedferped Enbpdinadritt y (preferably tw) batteries 6
(preferably D-cell batteries). The batteries 6 are held in contact with
each other by a TeMESIHOR; I bC e ; he r t he
two batteries. A batter;s/(bcgt) Se?h?eég%%f t}}%ﬁgg%eg ggggélé]?%léi‘gﬁg ﬂ?%te
batteries 6;g0dLSRd i rational relationship. By having cap 3,
batteries 6Scan Eiglélg% aciégr\%ﬁgﬁﬁghd as required. An O-ring 7 is wused 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 rel easably yet

securely held in a base 13.
The device has a main body 1, which has a shape and form of a

hollow opened-ended cylinder. The body 1 is SubStantiaﬂy as is
described in our Earlier Patents. It is intended to house a source of
electricity such as, for example, a pluralify {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

ATt

instance there are three feet 25, although there may be any suitable

number or form of feet 25.




Base 13 has a central portion 22 which is shaped sonewhat |ike an
I nverted, truncated cone which has a closed | ower end 23 having a central
opening 29. Extending radially outwardly fromcentral portion 2AX7/872005
annul ar 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 nunber or form of feet
25. 19/07/2005 6 As its upper end, bodyel receives therein a gromet 8 in
a relatively tight fit. Gomet 8 is fully contained within body 1 when
assenbl ed therewith. Gomet 8 is in the formof a hollow cylinder having
I nt ernal groovesag6iteX; j ong\ i : bS] NSI Qi or
nore external pins 5% %ggé%;a})éo%gggq gg%éﬁ% %%?:]Pl# r%:(%ggﬁglk{essw@% an
i nternal gr y nsuyfe that gromet. 8 js coryectl
ori ent ed anl%?%ﬁy% I@é]ingﬁt eé".rgéxglﬁfrg 13 fﬁ@ydgorﬁﬁqxq:ql l}’f‘?ithlﬂ ﬁ%ﬂﬁfyd vIV8EDY i n
t he grooves 26. | b_rl]e resent instance, the illumnation device is at
| east one rﬁsg‘*ﬁ‘%'?i‘]?ﬁu eqelagihl. Srromamgd Jjilsgia thedorm od adigllaw gdindame
upper end of a circuit board 19 which contains all necessary electrical
and si m | arhajdpgdedernalograsivennd6 taxtending longieudiERllyAbni its insyde veatl t he
circuit board 19

One or more external pins 27 may be provided, each of which

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.




has contacts 31 to contact the positive termnal of the upper battery 6,
and to contact the negative termnal of battery 6 via a contact strip 10
physically and electrically connected to a | ower contact ring 129R0iAgd2005
contacts a disc 4 on which spring 5 is nmounted. By having spring 5, disc
4, ring 15 and strip 10 all electrically conductive and el ectrically
conductively joined, electrical current can flowto LED 20. |If desired,

| ow- battery-life i ndi cat or LED 21 may be7provided at the top of circuit
board 19. Strip Iherdgvice hasa ddanspardminlinu@ ndlichr enslesad the Lpoerl,
I f desired. 19/07/2005 7 The device has a transparent l ens 2 whic

encl oses t hendppfbodgnd. ofTHoWNd 2 T9ank&Rded tbSpH é‘ﬂgﬁ LB
provi de a bri ght bgﬁg of light in the hOI’IeZOﬂt d|r ?)rﬁﬁ egnla—{jgtl¥e 4).

ceal wiih f’ﬁ“do"”l%*épenﬁ%h‘r?(’h?t’%?nh e&tr%%‘ﬁétlaiﬁétﬁ?lgﬁt% "R ) on

seal with body
The fi 37 has a verti cal extent such t hat

|
i s eccentrlﬁ E&'F%&%e ﬁ?‘i‘@ A stihst gﬂ ¥i WRET ind air dight; sppd (with Bedy

upon | ens
contact a ntcro- swi tch 38 nopunted on CIFCUIt board 19 to be able to switch

the device 1ON and OFf, The contact between fi nger 37 and the mcro-swtch
8 may

a

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




i nvol ve an over-center or camaction to provide a postive and relatively
shock- proof engagenent. The LED or LEDs 20 are located relative to the |ens
2 at a height such that they are aligned with a portion 32 havily@7/2005
relatively smooth and convex outer surface which is intended to focus the
l'ight output in the horizontal direction. Preferably, the center of the
LED or LEDs is substantially horizontally, aligned with the apex of the
outer surfac A rtion 32. .Portion 32 iS5 between | ower portion 33 and
shoul der po??%%o : ‘?‘H@ 9ty Heweadhn thrpngh pertionsa6! This is reflected
characteristics,, on the outer surface thereof to reduce |ight transm ssion
downvardly, En&P¢Rlghob Fheurmchl ddheplats h Mdy chatens Seride HICSIFICLY
Therefore, the main output of LEDs 20 is through portion 32, and is thus

19/ 07/ 2005 Elewentsrinat: shadmxonl thte upin dirkd¥eoghaBrct | B3 Grydlla 1 S
f

reflected in the plot of Figure 4. The lens 2 may have a ‘series

di ffuser el eolestion neid shawnh A8skPeENBRE £Y6RCS.LE 2551 51 W1 b 'hgixg[]? A

reflection and thus to assist the [ens

ot on'55. (AT A AR hep el el ol 1
| a band of Coﬂg}t%]ﬁ 3153 'ﬁ%ﬁ%éh g{téﬂacllsa tcbvmelglxétgljlrazgfoug:il ihg 81;;:12; Ssulr?ace of lens
2 in a band of constant height) is relatively flat. This assists in
providing a “t;lc;ck” of light in the horizontal direction, a ver.ti.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.




providing a "block™ of light in the horizontal direction, a vertical beam

of Ilight, and mnimal |ight between the two Wil st there has been
described in the foregoing description a preferred enbodi nent ofl%A®7/2005

present invention, it wll be understood by those skilled in the

technol ogy that many variations or nodifications in details of design or
construction may be nade w thout departing from the present invention.
19/07/2005 9 The Clainms 1. A safety/war®i ng device having a body adapted
to rel easably receive therein at | east one portable source of electrical
energy, the body having an open upper end in which is received a gronmet,
the grometrHwIaimEi rst engagi ng neans for engaging with second engaging
means of the body to ensure correct |ocation of the gronmet relative to

t he body; the grommet having internal engagenment neans for receiving

therein at least one light emtting diode nounted on a <circuit board to
accurately | ocated

ensure the at le st#)ﬁnellght emtting diode is
relative to'a | FAWSERING gl ﬁ‘}’l@fh gogebodyd adapbedstat releasablyupper
end; and a switch nmounted on the circuit board adapted to be contacted by

‘a fi nger onrededvd dherein awileabt tdre geviaieosource of electrical energy, the
body having an open upper end in which is received a 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.




and off, the switch being substantially shock proof, wherein the at |east
one light emtting diode is at a height relative to the lens to give a
relatively bright band of light in the horizontal direction thrdfh0za/2065
portion of the lens, the first portion having relatively snoboth and convex
outer surface. 2. A safety/warning device as clained in claiml1, wherein
the circuit board includes a first contact to contact a first termnal of
the portable source of electrical enerd® and a second contact to contact
a second termnal of the portable source of electrical energy. 19/07/2005
10 3. A safety/warning device as clained in claim2, wherein the second

(5" Contact the. secan ComoaieE S oH I Rt tr B OUsles 2 SAINER R

to contact the second contact.” 4. A safety/warning

claiml1, whaq; i Q@ 'EW. i ncl S_an over-center, contagt. 5. A
saf et y/ war ni anJI rlgje\{“ ce as Ogﬁ;gﬁ#;od’t#ﬁ%cﬁ%ﬁﬁel‘g%‘éﬁ‘?ﬂ THEEY ici“rzgsta RBRTHN has
arelati veilé/%s%rrﬁgt h and flat inner surface, and is |ocated between a | ower

portion an GeRtactihe senond stasher portion and shoul der portions
havi ng Fresnel |ens characteristics to mnimse light transmtted

t her et hr ough.

4. A safety/warning device as claimed in claim 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.




6. A safety/warning device having at |east one light emtting diode

nmounted on a circuit board accurately nounted within a lens at a height
relative to the lens corresponding to a first portion of the |enk9/07Ye2005
first portion having a relatively snmooth and flat inner surface, and
relatively smooth and convex outer surface; the first portion being

| ocated between a | ower portion and a shoul der portion, the | ower portion
and t he shoul der portion having Fresnel 1®ns characteristics to mnimse
i ght transm ssion therethrough. 19/07/2005 11 7. A safety/warning device
as claimed in claimb5 or claim6, wherein the |ens has an upper surface

w th Fresnei.| ens shtppkamivlg dcvite asUiaimieddn 4dfh 4 6AUMI Y, Wherein

t her et hrough except for a generally vertical, centr eam

saf et y/ war nighg | 8,25 AldEd ] ane af cl ai 6 to 7 erein the
convex outer sur \agce of %{'héﬁ#é%sﬁhg%arac@%ﬁafﬁﬁ?@q eﬁglshﬁbaﬁﬁéteg‘};%ﬁs d the
at | east one_Jight eﬁib‘%i ng di ode has a center, the at |east one center
and t he ape%‘“ﬁ’éﬁﬂ@es g9t ipsieR i 2Bgrefhrgugh greept oforn aafgengraly ni ng

device as clained in any_ of the preceding clains, wherein there is a
plurality oveitigalysentral bgam.s on the inner surface of the |ens.

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.




ABSTRACT  SAFETY/ WARNI NG DEVI CE A safety/warning device 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 B940@niad05

t he grommet having first engagi ng neans for engaging with second engagi ng
means of the body to ensure correct |ocation of the grommet relative to
the body; the grommet having internal engagenent neans for receiving
therein a light source to ensure the Ilght source is accurately | ocated
relative to a lens which sealingly engad over and cl oses the open upper
end; wherein the Ilight source is at |least one light emtting di ode nounted

on a circuit board. Figure 1

ABSTRACT

SAFETY/WARNING DEVICE

A safety/warning device having a body adapted to releasably receive therein at
least one source of electrical energy, the body having an open upper end in which
is received a grommet the grommet having 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; wherein the |

light source is at least one light emitting diode mounted on a circuit board.

Figure 1




