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The Invention provides a tape-like structure having electronic luminescent features, which tape may be used in the production of
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ABSTRACT

The invention provides a tape-like structure having electronic liminescent
features, which tape may be used in the production of other articles such as safety
garments. Accordingly, an electronic Juminescent strand (EL) 1s combined with a
tape such as a reflective tape. In some embodiments of the invention, the tape is a

retro-reflective tape. In other embodiments the EL is sandwiched between the

outer reflective surface of a tape and an inner backing layer.
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Electronic Luminescent Clothing and Tapes

Field of the Invention )

The invention pertains to safety tapes and more particularly to an electronic

luminescent tape and clothing or other articles to which the tape maybe applied.

Background of the Invention _

Reflective tapes and other reflective shaped textiles are used in the production of
nighttime and other safety vests and other articles of safety clothing. The tapes

provide a surface that reflects an incident light source, primarily as a reflected

~light, back in the direction that the incident source originated from.

Shortcomings in this approach to night safety are the facts that the reflective
tapes (a) have no way of producing their own light and are therefore dépendent
on incident light for their effectiveness and (b) reflect primarily in the direction of

the incident source and provide little or no warning light in other directions.

Objects and Summary of the Invention

It 1s an object of the invention to provide a tape having electronic luminescent

features, which tape may be used in the production of other articles.

It 1s also an object of the invention to provide articles such as safety garments

that use electronic luminescent tape.
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Accordingly there is provided an electronic luminescent strand (EL) that is

combined with a tape such as a reflective tape.

In some embodiments of the invention, the tape is a retro-reflective tape.

L

In other embodiments the EL is sandwiched between the outer reflective surface

of a tape and an inner backing layer.

In yet other embodiments, articles such as safety garments are fabricated using

patterns formed from the combination of EL and pre-fabricated tape. The tape

may be retro-reflective.

Brief Description of the Drawing Figures

Figure 11s a front elevation of a safety vest made in accordance with the teachings

of the present invention;

Figure 2 is a cross sectional view of anelectronic luminescent tape made in

accordance with the teachings of the present invention;

Figure 3 is a cross sectional view of another electronic luminescent tape made in

accordance with the teachings of the present invention;

Figure 4 is a cross sectional view of another embodiment of an electronic

luminescent tape made in accordance with the teachings of the present invention;
Figure 5 is a schematic wiring diagram of a garment showing deployment of ELT;

Figure 6 is a cross sectional view of yet another emtodiment of an electronic

luminescent tape made in accordance with the teachings of the present invention;
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Figure 7 is a schematic diagram of ELT fabrication; and

Figure 8 is a schematic diagram of an EL strand moulded into a structure.

Best Mode and Other Embodiments of the Invention

As shown In Fig. 1 by way of example, a safety garmént such as a vest 100

comprises a sleeveless textile garment or substrate 101 to which is attached a

plurality of electronic luminescent tapes (“ELT”) 102 forming a pattern. As will be

~ explained, the ELTs emits a pattern of light when the individual ELTSs are

supplied power from a battery operated driver 103 which is connected to the ELT
structure by a lead or harness 104. The term ELT describes a family of EL based \

tapes having a variety of front and back surface combinations.

As shown in Figure 2, each ELT 102 comprises an electronic luminescent strand
or structure (EL) 200 integrated into a tape. EL structures 200 are a form of light
emitting diode (LED) that is fabricated as wires, ribbons, or strands. The EL
glows along its length and can be cut with wire cutters and joined to an electrical
circuit at the cut end. The EL 200 generally has two conductors which run
internally of an insulating and trénsparent or translucent polymer sheath 211.
The sheath 211 may be coloured or clear. When low voltage power is supplied to

the conductors, the EL emits light. The colour of the emitted light can be
influenced by the sheath.

Conventional tape such as a retro-reflective tapes are formed, in lengths, from a
granular or other reflective front surface 210. As shown in Figure 2, a length of
EL can be positioned between or sandwiched between a reflective tape 210
(having generally parallel side edges) and another textile substrate 101 which may
be a garment or other textile. Stitching 220 may be applied to the edges of the
tape 210 to secure the tape 21 and the EL 200 to the substrate 101. It will be
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understood that adhesives, sonic welding etc. maybe used in place of sl:itching in

all examples.

Figure 3 illustrates that if the reflective tape 210 has a s-eparate coextensive
backing 300 and if the backing is transparent enough, the EL can be positioned
between the backing 300 and the substrate 101. Here and in the claims,
“transparent” incorporates a wide range of transparency or translucency, so long

as the structure allows light from an EL to pass through it.

As shown in Figure 4, a preferred embodiment locates the length of EL 200
between the reflective or other front surface 210 of the tape 102 and the backing
300. Stitching 220 is used to assemble the tape 102 first by sandwiching the EL
200 between the reflective or other front surface 210 of the tape 102 and the
backing 300. In the alternative, the reflective or other surface 210, EL 200,

backing 300 and substrate 101 may be joined together in one stitching pass 220.

All of the methods and tape structures illustrated in Figure 2, 3 and 4 are suitable
for the production of electronic luminescent tapes (ELT) in long lengths which
can be cut to length and used in the production of other articles such as safety
clothing. Such tapes may be pre-fabricated in lengths or rolls of considerable
length for later use on garments. As shown in Figure 6, when EL tape (ELT) 102
1s manufactured in lengths for later use, the backing may be provided with
landings or margins 601 that extend past the stitches 220 that hold the backing to
the front surface 210. This provides room for later stitches 602 that are used to
attach the pre-fabricated tape 102 to the substrate 101. In one embodiment, the
ELT may have a retro-reflective front surface 210. This provides a tape that is
functional as a reflectivetape (even when no power is supplied) and a light
emitting tape when power is supplied to the EL. In the alternative, the backing
300 may be reflective or retro-reflective and the front surface 210 maybe

transparent or translucent. In some embodiments, neither surface is reflective.
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As shown 1n Figure 5, a simple pattern of ELT 500 comprises an array of separate
ELT lengths 501 which are electrically connected to a wiring harness 104. The
harness may terminate in a socket 502 so that it can be conveniently connected to
a cooperating plug 503 that delivers power from a driver and battery
compartment or bax 103. It will be appreciated that the low voltage output of the
box 103 can be modulated by an integrated circuit or by other means to produce
patters of flashing, blinking and apparent movement in the array 500. Patterns of
moving, blinking or tlashing lights attract more attention than stationary lights

and also potentially consume less power.

As shown in Figure 7, lengths of front surface material from rolls 700 are joined
by a stitching or gluing machine 702 to lengths of backing material from a second

roll 704. The EL strand 706 is sandwiched between the two lengths and captured
there by the stitching 708.

As depicted in Figure 8, an EL strand 800 can be embedded into or moulded into
a tape, a reflective tape, a lens, a matrix of lenses, an array of lenses or a length of
lens-like material 801. In this embodiment the EL 800 is about 1 — 5 mm in
diameter. The tape 801 or lens structure 801 is moulded around the EL 800 so as
to encapsulate it. The moulded structure 801, 800 may be composited with or

bonded to a surface such as a reflective surface 802 or a backing tape 803 or both
of these.

While the invention has been disclosed with reference to particular patterns and
garments and other details of construction, these are provided by way of example

and not as limitations to the scope or spirit of the invention.
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What is claimed 1s:
1. An electronic luminescent structure, comprising:

5 an electronic luminescent strand that is sandwiched between a substrate and first

tape.
2. The electronic luminescent structure of claim 1, wherein:
10  the first tape is a tape having a reflective surface.
3. The electronic luminescent structure of claim 1 or 2, wherein:

the first tape has a separate, transparent backing that is coextensive with it.

15
4. The electronic lnminescent structure of claim 1, wherein:
the electronic luminescent strand is sandwiched between a first tape and a
backing tape. '
20
5. The electronic luminescent structure of claim 4, wherein:
_ the first tape or the backing tape has reflective surface.
25 .
6. The electronic luminescent structure of either of claims 4 or 5, wherein:
the backing tape 1s wider than the first tape, providing margins on either side of
the first tape. '
30

7. A garment on which is formed a pattern using an electronic luminescent

structure of the kind described in any one of claims 1-6.
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8. The garment of claim 7, comprising:

a battery operated driver for the electronic luminescent structure.

oy

9. The garment of claim 8, further comprising:

a wiring harness that attaches an electronic luminescent structure to the driver.

10. The garment of claim g9, wherein:

there are two or more electronic luminescent structures forming a pattern and

the harness attaches each electronic luminescent structure to the driver.

11. A method for forming an electronic luminescent structure, comprising the
steps of:

sandwiching an electronic luminescent strand between a first tape having side
edges and a substrate by joining the edges of the tape to the substrate so as to
capture the strand.

12. The method of claim 11, wherein:

the substrate 1s a garment.

13. The method of claim 11, wherein:

" the substrate is a second tape.

14. The method of claim 13, wherein:

either tape is reflective.
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15. The method of claim 13, wherein:

the second tape is wider than the first, providing margins on either side of the
first tape.

16. The method of claim 15, wherein:
electronic luminescent structure is then joined to a garment, using the margins.
17. The method of claim 11, wherein:

electronic luminescent structure is then joined to a garment and the garment is a

safety garment.

18. An electronic luminescent structure, comprising:

a substrate into which is moulded an electronic luminescent strand.
19. The structure of claim 18, wherein:

the substrate 1s a lens.

20. The structure of either of claims 18 or 19, wherein:

the substrate is bonded to a backing tape.



2004-11-12

CA 02487264

*"

& ...wv.,,m..‘.ﬂ.m.,
% Y v
i

QL

oy

1 4%
"

-

v
—t

e

LY

%

R

L
*
»
M _-... . .
. . 3 F T2
'* A-war.‘ﬁwn B .. ua& .. : ' ' . g . N‘Qﬁbﬁﬂ -’- -Jf”J i
. ,,_.% ORI LI e b

. A Y oh 4

3} g

A . B, [ ¥ Nty ) . s-f&_“~ ..vu .m E A U 3 ' . ) S . aL-**. .. . . .. : BILEY
Py . : ' [ ok T - b ‘ .ﬂ ! ) : " A . & . - * -
AT By X ¥ .ﬁw.wm SO 5 ..._. 24 .’.f...,,.._,._ A AN o § gode YR DR LN O RS IPTIR CPCPIR E

;
Nw..
iy
....*..»c.w,a. S, : S s

‘Moo g ; L . *P.ﬂ. ' .
'a““ L~ . \ \v .’w\vo‘ " Sl 1 : “ B3 ) . . .
d‘im‘# : u 3 - Af.v—.ah‘a“i.ﬂ. O.bou-".ﬁ 00..' \ . by . ) . - . . 8F O ) lcw
¥ !f‘wn.o..- ‘4 *\I [ T . " : . " ! - h .- “avgd
: . . . 14l A RY “..,r._-t-.ih._? : LN -+ : .. gy - . . »
- h . - .. . S . . z : .~ N ) . “
h . N AR T Dt . . G P oL . .
i EY L A % . . iyo : h ) : . " o ST , . . X -
.wn.., . .,.M.....:... vy TR . i TR . O ,
b, . sh'-. -..d- *10 . -.’..-& "uhs ot ,‘a-.;ﬁf ) B > o - ¢ i Y3 . -...r.-.»-.ap- oF w.#— -w
AT Y LY .-ow-.h‘rﬂ.k. .._......I._-... Ry A ' . fiﬁ:&%::.ﬁ_ﬂ::? ’
a . - - . 4 L ] 'S —.J f‘.v- ’ k" 4 ‘.- 5&‘ . hﬁ‘c‘ Q* )lsrﬁ. “ a.“‘ " .
y . ....,.."nwaﬂs.... PRI ,h..... | LA . ] N.Wot&%h...ﬂ._..n.mﬁoum.. . .Fo,l..ﬂ W -...\_wm NW%W;“JM.— A M . . : t..w-«..o.pu g *..%
- "V et ' ’ . " . b ‘., - K No- . 14 . N : ’ .1 gl .- a
s T AL By : . Lot it [ ﬂ h : s JIAREE & - LR
O IR AP PERE L SR A I L) TS ~l..ru.. % .-qu e Lol Nﬁ . ‘e : . A A.. v
TR RN R T R LY
R P _ L G P T
SN A7 . SRR o ! SN 130
»k h " Y M u. » w ) . - " i f
N N e P L N R freshay e . a3 AN ik .
----ﬁ. \f 4 -.o . 4. ' uw.-*#h -ﬂwﬁ! b".q.-»v‘ . AL \ Y W .. A § LT
AY L S FareRre %w X
» .-4. r . at .q..»»-z_. ¥ f._ .”.u .. 3 2 ‘w AR &f..._ A .ras )
N # .... __. # ..wa..w ! . . .J..%....*ﬂ..». . *.Mi.f. \ ) ' . . . y - " Y BOY i i Je ke ' ) . =
v.:.‘Jmo ‘.. .wu \ ¥ - - »...J-.w'.’o. uﬁ'”.u.c \uwﬂ»l "e R ‘. . Y . T, By : . A .. K - . . . . . ’
| ENARRE A Y DR T R IO R R Kt |
AL P FL O R LR EYIRC AT DA A AP LTSCTIN LA, ; : : TS . g AL N B,
e Lp e ﬁ.-.o m- .n pvﬁ.. .u_. ......-Y.J ..w.... 4.mm_..m ...-.ﬂuﬁ..rw o .JL....“- »u /w,—.mﬁ../.'u. TP ] . . 3 W nf ......:_ ....._ NPUS __m.—w_.ﬁ . “-,w..m w..u.nf.: . - . v '
1 ] r ¥ ralt . r * v , \ R o - . A < H . - 13 \ . u \ 4
A AR I I -_?w.p.u'::.n §7 QERL :..w.wlrm.w : f.,... R pearias AR AL 3 Y AT FURSVIR m.u._..we.. w_c: LTINS Y (PR -..? .; ds
. '. ' . . . . s 1 . . . . L ] . H.. .
. v
»
' . . ..
+* ’ . L
» . 'Y
+ 1
. .
‘ : ' ‘e -
. - * [ ] Ta >
L 3
*
‘
. +
b . .
" ’ r
. m
. . . +
. - M 4 L4 1
' . ¢
v . ) - - 1]
’



CA 02487264 2004-11-12




2004-11-12

CA 02487264

onld

L)00S
e L w -t
_ 7
mom !
A m *
\NOT\_; |
“B_ as!
| =
_ _
105~ 105

L3




CA 02487264 2004-11-12




CA 02487264

2004-11-12

-lg. 8



el

£41h b mo

r . ‘ ; o . .. % . : .. w : H Sl A wu..wm.-m..mr\%
> “% 3 : . . | k357 I3 TR ‘ »wﬁ.
> . . - \ ..
y v

Th 3

T3

RO 3 ) el et e ) ; . ! s

)

L) S
'._;’,-':'}:lr'-(‘a‘
ATAanA REE

Lt

AT
gl
o 'o ")

L0, )
Al .\.\vM. .
a2 {42t CRYIR
sapnsdsnty
& JTOY
\J:fxc!ft
v _vf .v.sfu

1

r

h &*..-W : . -... 1 4, 3 A PR O
.....‘-...c.t”rl...._. AL P : A h ot &Jééf
. L o) . i Pt i ,.”..N : rardy s o WSAD Ty

. T

. b
AN R ¢
PP FLI Y /1




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - abstract drawing

