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CARGO LIGHTING SYSTEM FOR TRUCKS

FIELD OF THE INVENTION

This invention relates to truck 1lighting
systems; more particularly, it relates to a lighting
system for the cargo handling area of a truck using
piped light.

BACKGROUND OF THE INVENTION

As is well-known, trucks having fully enclosed
cargo space within the truck body are provided with a
lighting system to facilitate loading and unloading of
the cargo. Typically, the truck body, especially with
long haul trucks, is long relative to its height and
width to provide the desired cargo capacity. The
longstanding practice in lighting the interior of the
truck body has been to use a plurality of incandescent
lamps mounted in the roof of the truck body and spaced
from each other from front to rear. Typically, the
lighting fixtures comprise a lamp housing recessed into
the roof and enclosing an incandescent lamp and having
a light distributing lens disposed on the housing
between the housing and the cargo space so it is
generally flush with the interior surface of the roof.
This arrangement provides the reguired illumination
without the light fixture intruding into the cargo
space.

The conventional incandescent lighting system
described above has been found to be unsatisfactory
because it is wasteful of energy, requires ongoing
maintenance and is sometimes used in such a manner that
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cargo capacity. The | ongst andi ng practice in lighting the interior
of the 20 woweksibody has been to use a plurality of i ncardesswriess?

| anps nounted in the roof of the truck body and spaced from each
other fromfront to rear. Typi cal ly, the lighting fixtures
conprise a |l anp housing recessed into - ~the~roof and enclosing an
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t he housi ng bet ween the housing and the cargo space so it is

i rangemsnt provi des e TESEreee Y| HEEE IRl 1A rosrigaratol Sorcte,
fixture intruding i ndo®hdhegegyhichsdave,ferefrigeration system fpye the

conventional incandesaegb | spiteng thestkeat that deber iiwednakevenbasidwgan
found to be unsatisfgghabhce is 1MGfAYSuidsipnetds fltd Ale CREMigeratea

requi res ongoi ng mai nt enance and i s sormeti,nes used 1 n such,
t hat 5 cargo space thus requiring more energy for

refrigeration. Also, it is known that some truck
drivers like to increase the illumination in the cargo
space by replacing the standard low wattage incandescent
lamps with higher wattage lamps resulting in increased
10 heat generation and shortened bulb life. This practice
adds to bulb replacement cost in maintaining the
lighting system. Additionally, the conventional
incandescent lighting system constitutes a fire hazard,
especially yhen the truck body is loaded with cargo
15 close to the incandescent lamp fixtures and the lights
are inadvertently left on for a long time. Such
conditions can cause truck fires which are not only -
dangerous to life and limb but also constitute increased
costs to the trucking industry by reason of loss and
20 increased insurance prenmiums.

There has been a longstanding need in the
trucking industry for a safe, effective and energy
efficient lighting system for the cargo space in a

25 container body of a truck.

Ir;' the prior art, certain fiber optic or

"light pipe'" systems have been proposed for use on
vehicles. The Johnson et al. patent 4,947,293 granted

30 August 7, 1990 discloses a clearance lighting system for
a semi trailer cargo container body. The 1lighting
system includes a core light conducting material in the
form of an elongated light conducting strip provided
with a cladding material to provide a light guide. The

35 core and cladding are constructed to provide lateral
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granted June 16, 1992,

The Moore et al. patent 4,740,870 granted
April 26, 1988 describes a fiber optic lighting system
for boats. In this system, a plurality of fiber optic
cables extend from a central light source to respective
plurality of remote light fixtures to provide lighting
at different locations on the boat.

The Davenport et al. patent 4,811,172 granted
March 7, 1989 describes an optical fiber lighting system
particularly suited for automobiles and air craft. The
lighting system comprises subsystems suitable for high
and low beam illumination and rear illumination of an
automobile. Each subsystem comprises a high intensity
light source coupled to one end of each of a plurality
of light ﬁipes with each having their other end
positioned relative to a reflective element and a lens.
The reflective elements are arranged to provide a
prescribed illumination pattern.

The Finch et al. patent 5,184,883 granted
February 9, 1993 discloses an automobile lighting system
similar to that described in the above-referenced
Davenport patent 4,811,172. The Finch et al. patent
describes an indicating device that comprises a shutter
having an opaque portion, a light blocking position in
which the opaque portion blocks the passage of light
from the output end of a light gquide to a lens and a

i
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| i ght pipe" systens have been proposed for use on vehi cl es. The
Johnson et al. patent 4,947,293 granted 30 August 7, 1990 discloses a
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through the 1nd1cat1ng device to the lens.

U.S. Patent Application SN 08/327,202 (the

5 1202 applicétion) , assigned to the assignee of the
present invention, describes a cargo area lighting
system for trucks using piped light. The 1202

application discloses a light source mounted on the
truck body and plural lighting fixtures mounted to the

10 roof of the truck body. Each lighting fixture receives
light which is piped through a separate light pipe from
the source to the fixture. Two sets of lighting
fixtures are disposed in linear arrays extending along
a line from the front to the rear of the truck body.

15 The light pipes for one set of lighting fixtures are all
disposed within a first enclosure and the light pipes
for the othér set of lighting fixtures are all disposed
within a second enclosure. Certain sections of the
enclosures have transparent lenses and certain light

20 pipes within the enclosures emit side light through
those lenses. A lighting fixture at the rear door of
the truck body has an optical switch for turning the
lighting fixture on or off.

25 A genefal object of this invention is to
provide an improved lighting system for the cargo space
of a truck which overcomes certain disadvantages of the
prior art.

30 SUMMARY OF THE INVENTION.

In accordance with this invention, an improved

‘lighting system is provided for the cargo space of a
truck body. The lighting system provides desired levels

35 of illumination throughout the cargo space by using a

\m\n\mﬁﬁ‘ \\ﬁ““’



P-317 TM - 3- light em ssion as well as

Iongltudlnal propagation. A _Iight source is adapted to

end-illum nate the |ight guid % EEEN f a container body
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April 26, 1988 describes a fiber optic light i_ng system 10 for boats.

In this system a plurality of fiber optic cabl es extend froma
central light source to respective plurality of renote |ight fixtures
to provide |ighting at different |ocations on the boat. 15
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having its other end p05|t|one ectlve
and a |ens. The SYstem 1n the cargo space and therefore waste of energy

in refrigerated truck bodies is avoided, as compared
with incandescent lanmps. Further, the risk of fire
hazard from the lighting system is eliminated.

10

In accordance with the invention, the lighting

system for the interior of a truck body comprises an
electrically energized light source mounted on the truck
body, elongated enclosures which both support the light

15 pipes along their lengths and which transmit laterally-
emitted light from the light pipes into the cargo space.
The enclosures include integral mounting flanges adapted
to fasten the enclosure to one of the floor, side walls,
front wall, rear wall and roof. The integral mounting

20 flanges allow the light fixtures to be easily assembled
into a new truck body or retrofit into the cargo space
of an existing truck body.

A ?:omplete understanding of this invention may
25 be obtained from the detailed description that follows
taken with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS
30 FIGURE 1 is a partially cut-away cross-
sectional schematic plan view of a third embodiment of

the lighting system;

FIGURE 2 is a partially cut-away cross-
35 sectional schematic plan view of an alternative
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t hrough the indicating device to the |ens.

installation of the third embodiment of the lighting
systen; '

FIGURE 3 is a cross-sectional view of an
enclosure of the embodiments of Figs. 1 and 2 taken
along line 3-3 of either Figure 1 or Figure 2; and

FIGURE 4 is a broken-out view of a light pipe
of Figure 1 or 2.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings, there is shown
an illustrative embodiment of the invention in a truck
body interior lighting system using piped light. It
will be appreciated as the description proceeds that the
invention may be used in other applications and may be
realized in different emboediments.

Figure 1 shows a trailer truck, generally
shown at 10, having a cab and a truck body, generally
indicated at 12 and 14, respectively. The truck body
includes a floor 16, a roof 18, a front wall 22, side
walls 24 and 24' and a rear wall 26. The truck body 14
encloses a cargo space which is refrigerated by a
refrigeration unit 28. '

As shown in Fig. 2, the lighting system for
the carge space, in accordance with this invention,
comprises at least one light source 32 suitably mounted
on the exterior of the front wall 22 above the
refrigeration unit 28. A first embodiment of the
lighting system, shown in Fig. 1, comprises two light
sources 32A, 32B mounted on the exterior of the front
wall 22 on either side of the refrigeration unit 28. A
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U. S. Patent Application SN 08/327,202 (the 5 ' 202 application) Patent
No. 5,483,427, assigned to the assi gnee of the present invention,
descri bes a cargo area lighting systemfor trucks using piped |ight.

The '202 application discloses a |ight source nounted

truck body and"%gﬁ?"éﬁ‘s lighting fixtures mounted to the 10 9‘?‘6‘%&%?"5? he
truck body. Each lighting fixture receives | i ght which is piped

t hrough a separate |ight pipe from the _source to the fixture.
Two sets of lighting fixtures are disposed in linear arrays
extending along a line fromthe front to the rear of the truck body.

The 15 i ght pipes for one set of lighting fixtures are all
di sposed within a firsecent|enhadimentt oficthe Qlighgipgssystem, fshownhdnoFher

set of lighting fiXtusescanfribés JhSBOAGHe 1ight Vsélddl 5RO ANCOHRSHRE -
Certain sections of the . eﬂc{_osujges hav tr%r;‘sa&arent | enses .and . .
certain light 20 pPRERTIRE Hoh Hhe Brfthd jqoove; Fhe reirigrrahipn
those lenses. A |ighuniy f28¢t ur Futthelre rleeth débe ofirst andt Hie r sekohddy
has an optical swstChefBbaimdmdI bt hthe 1ightingdiieREn’ cvhptes@nNtRb 2Wont
25 A general ggj egé of _thi 3¢ |£vegt|o€ 4 fto .
provi de an i nproved I?Sﬂf?na s ﬁjfqu’_hg c YRS spXERNds fxom the light
whi ch over cones cert aspuxite gty st @diagent the bapk maldr26. Both the
first and the second embodiments also include a pair of
light pipe enclosures, generally indicated at 96 and 98,
1o respectively, which each contain a single light pipe.
The enclosure 96 includes enclosure sections 96A and 96B
and the enclosure 98 includes enclosure sections 98A and
98B. The figst embodiment of Fig. 1 shows enclosures 96
and 98 exteﬁaing from two separate light sources, 32A
15 and 32B, respectively. The second embodiment of Fig. 2
shows enclosure 96 extending from the same light source
32 as enclosure 98.

The aforementioned components of the lighting
20 system will now be described in greater detail.

The light source 32 (32A and 32B in the second
embodiment)'comprises a high intensity lamp of the type
described in the Robbins et al. patent 4,704,660 granted

25 Novenmber 3, 1987. Such light sources are available from
General Electric Company and Lumenyte International
Corporation. Light sources of this type are commonly
known as "light engines". The 1light source 32 is
provided with a plurality of light ports each of which

30 is adapted for optical coupling with a light pipe in a
well-known manner. A light source is energized from the
truck electrical system through an electrical conductor
46 which includes a manually actuabkle switch 48 mounted
in the cab for operation'. by the driver. The 1light

35 source includes a voltage inverter for developing a high
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accordance with this I nvention, an inproved | ighting systemis

provi ded for the cargo space of a truck body. The lighting system
provi des desired |l evels 35 of illum nation throughout the cargo space by
using a woomsies P-317 TM - 5 - pcT/Usgsnpssa | i ght
systemwhich is highly efficient, sinple and econom cal to instal

wi t hout intruding significantly into the cargo space and which
requires little mai nt enance. By using- iBght piped into the cargo
space 5 there is virtually no heat dissipation fromthe Ilghtlng

systemin the cargo space and therefore waste of energy
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is elimnnated. DC supply from the truck.

The light pipes 382 and 38B are light

S conductors of the type constructed of polymeric material

with a suitable cladding. The 1light pipes are

preferably of the type known as solid core semi-rigiaq

fiber optics such as that described in Zarian patent

4,957,347 granted September 18, 1990. Such light pipes

10 are available from the Lumenyte International

Corporation. The light pipes are commonly referred to

individually as an "optic". The preferred light pipe

for this invention is of a type identified as side-light

fiber optic because it has the property of emitting

15 light radially through the cladding around the core and

also conducts light axiélly for emission through the end

of the core (referred to herein as a side-fire/end-fire

light pipe). It will be understocod that the lighting

system of the first embodiment of this invention may

20 also use light pipes extending between the light source

and selected ones of the end-fire light fixtures which

do not provide side light emission but instead enit

light only from the output end (referred to herein as
end-fire light pipes).

25 ,

Each of the 1light pipes has an input end
coupled with one of the ports of the light source and
has an output end.

30 As shown in Figs. 1, 2, 3 and 4, the elongated

light pipe enclosures 96, 98 of the first and second
embodiments are each disposed around and supporting one
of the light pipes 38A, 38B. Each enclosure 96, 98 is
formed in two elongated, approximate 12 foot segments
35 96A, 96B, 98A, 98B. The segments are disposed end-to-



10 I n accordance with the invention, the lighting

systemfor the interior of- a truck body conprises an electrically
enérgized |ight source nounted on the truck body, el ongated

encl osures whi ch both support the |ight 15 pi pes al ong their hs and
whi ch transnmi WORH#08 | y- emtted light fromthe Ii gH?”HF%“Z‘E&f’mo

t he cargo space. The encl osures include integral nounting flanges
adapt ed to fasten the enclosure to one gf _the floor, side walls,
front wall, rear wall and roof. The integral nounting 20 fl anges al | ow
the light fixtures to be easily assenbl ed into a new truck body or
retrofit into the cargo space of an existing truck body.
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FIGURE 1 is a wpartially cut-away cross- sectional schematic
plan view of the lighting systd¥l of the first and-| @gRBn2 | emhodiment

partially cut-awag CrQsSrosure sections 96a, 96B, 98A, 98B are of the same
construction. Accordingly, description of only
enclosure 96A will suffice and will be given with
reference to Figure 3.

10 As is best shown in Figure 3, the light pipe
enclosure section 96A of the first and second
embodiments includes a pair of elongated mounting
flanges 100, 102 adapted to <fasten each enclosure
section into one of the upper corners formed where the

15 side walls 24, 24' and roof meet. Enclosure section 96A
is made of 1light transmissive material to allow
laterally-emitted light from light pipe 38A to pass into
the cargo space.

20 The light transmissive material forms a light-
transmitting panel 104 that is shaped to form a tubular
conduit 106 for supporting the light pipe 38A. The
conduit 106 includes an elcngated Jlongitudinally-
oriented slot 108. To install light pipe 38A in

25 enclosure section 96A, an installer need only snap the
length of light pipe 38A through the elongated slot 108
and into the tubular conduit 106. '

Mounting flanges 100, 102 project in radially
30 opposite directions from one another and integrally
extend from the tubular conduit 106 of each enclosure
segment on opposite sides of the longitudinal slot 108.
The flanges 100, 102 are bent, along their lengths, so
that they extend outward at a right angle to one

35 another.
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™ 6 installation of the lighting system
FIGURE 3 is a cross-sectional view of an encl osure of the enbodi nents
of Figs. 1 and 2 taken 5 along line 3-3 of either Figure 1 or Figure 2;
and WOIMMSHMRE 4 is a broken-out view of a |ight piPperwusee2850f
Figure 1 or 2. 10 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
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Enclosure section 96A is integrally extruded
from a single piece of 1light-transmissive optical
material so as to have an elongated shape of a uniform

5 cross-section along its length. The tubular conduit 106
formed by the light-transmitting panel 104 includes a
plurality of elongated parallel light-dispersion grooves
110. The grooves 110 perform the dual function of
dispersing light, and hiding scratch marks that often

10 form during the extrusion process.

The first and second embodiment light pipes
38A, 38B are of the same construction. Accordingly,
description of only light pipe 38A will suffice and will

15 be given with reference to Figure 4.

Light pipe 38A includes a cladding with an
index of refraction which causes the cladding to emit
light laterally. As is best shown in Fig. 4, light pipe

20 38A includes angled cuts 112 disposed along its length.
The cuts 112 have depths, angles & spacing optimized for
even light distribution from along the length of light
pipe 38A. An end mirror 114 is disposed at the output
end 64 of light pipe 38A. The mirror 114 is positioned

25 perpendicular to the central longitudinal axis of light
pipe 38BA.

To operate the lighting system, the truck
driver operates the electrical switch 48 to turn on the
30 lighting system to illuminate the cargo space in the
truck body. When the switch 48 is turned on the light
sources 32A, 32B are energized and emit light from
respective ports to the input ends of the light pipes
38A and 38B.
35



Referring now to the drawi ngs, there is shown an illustrative
enbodi ment of the invention in a trpck _body interior |ighting system

usi ng piped light. It 15 Wil | ZEEHBIOW §%ge t he description
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proceeds that the i nvention nay be r applications_and may
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shows a trailer truck, generally 20 shown at 10, having a cab and a
truck body, generally i ndi cated at 12 and_14, respectively. The
truck body i ncludes a floor 16, a roof , a front wall 22, side
walls 24 and 24' and a rear wall 26. The truck body 14 encl oses a
cargo space which is refrigerated by a 25 refrigeration unit 28.

As shown in Fig. 2, the |ightiBaclsykight fpdpe 38a, 38Beondacys lixecealongn

accordance with thi | 0 r a EPEFS{{ t

source 32 suitably rré'unt 2‘&%h %lle eﬁiltegﬂgeﬁgﬁt 5‘?{ lfp%orﬂ% ﬁﬁs
22 above the rqse?PFtégPaFPSﬁ°ﬁH’ﬁ'? sectiong (432 o it A4l 4B Hdto
i ghting system showhe ncaxgp &paceupri béght wisl | Idterally emihbedesaB2A,

f’ﬁg ?g]‘cjp;[ Sgrgtnl gn@uﬁﬁﬁaltgi' Qhebheitfolt those pYPhts 2nFe Cdidltadl Latef
are located. Light that is not laterally emitted is
conducted to the output end 64 of each light pipe 383,
38B and is reflected back into each light pipe 38A, 38B
by mirrors 114, 116 so that no light is lost from the
10 output ends 64.

Although the description of this invention has
been given with reference to a particular embodiment, it
is not to be construed in a limiting sense. Many

15 variations and modifications will now occur to those
skilled in the art. For a definition of the invention
~ reference is made to the appended claims.

\.
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Y\g- o 181“““‘““‘"‘““‘““{1| ment of the |ighting Eg{ g%%/sﬁtz)\?mmi n Fig.

2, conprisesca singlesli*ght source 32 nounted on the exterior of the
front wall 22 above the refrigeration unit 28. Further, both the
first and t hwo sasmsd 5 enbodi nents of the |ighting sysTraIssgRayri se
two |ight pi pes 38A, 38B, each of which extends fromthe |ight
source to a point adjacent the back wall 26. Both the first and the
second enbodi nents al so include a pair of = 12 =|jght pipe enclosures,
generally indicated at 96 and 98, 10 respectively, which each contain a
single Iight pipe. The encl osure 96 i ncludes encl osure sections 96A

and 96B and the encl osyhgt98si &faitke s@cl osure sections 98A and
98B. The first enbodiment of Fig. 1 shows encl osures 96 and 98

extending fromtwo separate |ight sources, 32A 15 and 32B,
respectively. The second enbddi neaAtlightding sgstem for shtmsclendt tharEyPd

extending fromthe Sgi@idd HlcHMPUEGE a vehicle driver and having a truck
5 body for cargo, the body having cargo space enclosed by
a floor, side walls, front and rear walls and a roof,

said lighting system comprising:

an electrically energized light source
10 mounted on the truck body;

a light pipe having an input end and an
output end and being adapted to transmit light received
at said input end to said output end, said light pipe

15 adapted to emit light laterally along its length, said
light pipe input end being optically coupled to saigd
light source for receiving light therefrom; and

an elongated 1light pipe enclosure
20 disposed around and supporting said light pipe, said
enclosure comprising a mounting flange adapted to fasten
said enclosure to one of said floor, side walls, front
and rear walls and roof, said enclosure comprising a
light transmitting panel disposed between said light
25 pipe and the cargo space to transmit laterally-emitted
light from said light pipe into the cargo space, said
light transmitting panel comprising an elongated conduit

for supporting said light pipe along its length.

30 2. A lighting system as defined in Claim 1
wherein said light transmitting panel is formed into an
elongated tubular shape defining said elongated conduit.

3. A lighting system as defined in Claim 2
35 wherein said conduit includes an elongated



32 as enc The aforementioned conponents of
t he I i ght“ﬂﬂmllmlulmuunln w Il now be described in greater detail.
The |ight soufce 32 (32A*and 32B Fh-the_second enbodi ment )

conprises a hi intensity | anp of THISESSHERTEHAS BEEN descrl bed in th
Robbins et alW %p‘ﬁﬂw 4,704,660 gf ant e@FEPLACED NoJenber Yyé’?wnisﬁch

| i ght sources are avail able from ' ectric Cbnpany and
Lunenyt e I nternational Corporation. Light sources of this type are
commonl y known as "light engines". e light source 32 is
provided with a plurality of |light ports each of which 30 I s adapt ed
for optical coupling with a light pipe in a wel | - known manner. A

| i ght source is energlogitudimafilyg-oriented t slok £decrecetvimy ssaid t highitgh

an el ectrical conductgfpe in forcéﬁfi\@'&thﬁim Qﬂ@ﬁg@mé@@%d% m—.um&m.
swi tch 48 nounted In the cab f or operation by the driver.

| i ght 35 source |ncludes a voltage inverter for developing a hlgh
4. A lighting system as defined in Claim 1

5 wherein said light-transmitting panel includes a
plurality of elongated parallel light-dispersion grooves
formed longitudinally along said conduit.

5. A lighting system as defined in Claim 1

10 wherein said enclosure comprises at least two elongated

segnents disposed end-to-end, said light pipe extending
through both segments.

6. A lighting system as defined in Claim 5

15 wherein each said segment comprises light transmissive

material and where each said segment is integrally

extruded from a single piece of said light transmissive
material.

20 7. A lighting system as defined in Claim 1
wherein said 1light pipe includes a cladding with an
1ndex of refraction which causes said cladding to emit
llght laterally thereof.

25 8. A lighting system as defined in Claim 1
wherein said light pipe includes angled cuts disposed
along its length and where said cuts have depths, angles
& spacing optimized for even light distribution from
along its length.

30

9. A lighting system as defined in Claim 1
wherein said light pipe output end is adapted to emit
light from said output end and where said lighting
system includes an end mirror disposed adjacent said

T



WO 97/ 18105 PCT/ US96/ 12857
fv:’gmsﬁea:uﬁNMI\\lﬂ\\W\ supaly L L g o5 SIER

8
5 conduct drsof"t he type construct-'éﬂg iggg(gg%ﬁﬁéiiaterlal with a

suitable cl sslomgios The |ight | pipe pr ef ACINISP6/MBST he
type known as solid core sem-rigid fiber optics such as that
described in Zarian patent 4,957,347 granted Septenber 18, 1990.
Such |ight pipes 10 are avai l abl e frodd -t he Lunenyt e

I nt er nati onal : Cbrporation. The light pipes are commonly referred to
individually as an "optic". The preferred |ight pipe for this
invention is of aty h opt. i use
it has the property g‘? &e‘%e?;féé O%Qpai' é}“? éhdlgr g‘é fOSJEeolugréd E‘S %ﬂ%&%
around the core and light erPs%P rﬂﬂiﬁﬂ§ enghP a%&l%ﬂ?%/%ﬁid diBht| Bipe-

t hrough the end of the core (referred to herein as a
side-fire/end-fire l'i ghg . pi RenUndesst pads tiat
l'i ghting syst em_of the i rsfe%r%hgm#é%s ?mtﬁlgsé;éfnvent |%ﬁ el 1

including an electrical energizing circuit exterydlng
from the cad to said light source; and

a manually actuated switch electrically

connected in said circuit and mounted in the cab for

10 operation by the driver for turning said light source on
or off.

\
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20 also use light pipes extending between the |ight source and

sel ected ones of the end-fire light fixtures which do not provide
side I,ight em ssion but instead enit light only fron1the out put end
(referred to herein as end-fire |ight pipes).

Each of the | Wof1#%0%es has an input end coupl ed wi f’ﬁ""Hﬁ%‘"é‘F”t he
ports of the |ight source and has an out put end. 30

As shown in Figs. 1, 2, 3 and 4, the el ongated | i ght pipe

encl osures 96, 98 of the first and second 1/3 enbodi nents are each

di sposed around and supporting one of the light pipes 38A, 38B.
Each encl osure 96, 98 is formed in two el ongated, approxinmate 12

foot segnents 35 96A, 96B, 98A,
WD 97/ 18105

s are disposed end-to-
6/ 12857
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end in pairs, with a single light pipe 38A, 38B ext endi ng through

each ‘pair. Al of the first and second enbodi nent 5
encl osure sections 96A, 96B, 98A, 98B are of the sane construction.
Accordingly, description of only encl osure 96A wil |l suffice and
Wi ll be gi venw@arisioes reference to Figure 3. 10  PCWUSINZEs g
best shown in Figure 3, the |ight pipe encl osure section 96A of the
first and second enbodi nment s inclug§§ a pair of elongated nounting
fl anges 100, 102 adapted to fasten each en sure section into one
of the upper corners fornmed where the 15 side walls 24, 24" and roof
nmeet. Encl osure section 96A s o of light transm ssive nmateri al
to all ow laterally-emitted(licd | lpe 38A to pass into

t he cargo space. - 20 qdsi ve mater{@l forms a

l'i ght - transm tting panel
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conduit 106 for supporting the |ight pipe 38A The conduit 106

i ncl udes an el ongat ed | ongi tudinal | y- oriented slot 108. To
install [|ight pipe 38A in 25 enclosure section 96A, an installer need
only snap the . length of light pipe 38A through the el ongat.e | ot
108 af¥P P85 he tubul ar conduit 106. PCT“%W&Bﬁﬁfing
flanges 100, 102 project in radially 30 opposite directions from one
anot her and integrally extend fromthe tubular conduit 106 of each
encl osure segnent on opposite si des¥df the | ongi tudi nal sl ot 108.
The flanges 100, 102 are bent, along their |engths, so t hat they
extend outward at a right angle to one 35 anot her. WO 97/ 18105
PCT/ US96/ 12857 - 10 -
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Encl osure:section 96A is integrally'extruded froma single plece of
| i ght-transm ssive optical ! .materi-al” 'se. as to have a 8 08 00

of: a uniform 5 cross-section along its length. The tUJs.?£3~ ¢
formed by the light-transmttihg panel 104 includes a e

el ongated parallel |ight-dispersion grooves 110. The grooves 110
performthe dual fuRecBREnTYE di spersing-l ght,  and hiding scratch
mar ks that often 10 formduring the ext rusi on process.

The f t and second .epbodi nent, i.nes. are of .the s
constlrtrjit i on. > Accgllﬁgggle;‘?‘lssmn U o 'Eﬁsr o%°’lﬁ“6%ql§‘aﬁ PHCRRIGE 198 Wa*re
suffice and will - 15ghbe gowere wiitsh adapteahce:cx oefflgiltlumMinate the light
Li ght pi pe 38A 'nCléggaeé %E@d@b@ﬂ @EHQSaBF*a coPtaiﬂQfxbgﬁyrfgéﬁcé'Q %
ateral | t s

whi ch causes the cl g IS bes
in Fig. 4, light pi éeghtzcsour@@Auna @éé‘élaﬁglsé’&téi‘}t yhieh @lsgoRIPGEdRTy 2

its length. s H%%sﬁ?bs phll%lhai\/sﬂ dbgdhssednin eSolnsRacChagempt Eizefoidr
even |ight distribution

r,om.alo ength of Iight pi pe 38A. An
end mirror 114 is dif¥po5EY g%n?hgg {ﬁké' end 64 of |ight pipe 38A
The mrror 114 is p05|t|oned

‘The Moore et al. patent 4,740,870 granted
April 26, 1988 describes a fiber optic lighting system

K igy

10 for boats. In this system, a plurality of fiber optic
cables extend ffom a central light source to respective
plurality of remote light fixtures to provide lighting
at different locations on the boat.

15 _ The Davenport et al. patent 4,811,172 granted
' March 7, 1989 describes an optical fiber lighting system
particularly suited for automobiles and air craft. The
lighting system comprises subsystems suitable for high
and low beam illumination and rear illumination of an
20 automobile. Each subsystem comprises a high intensity
light source coupled to one end of each of a plurality
of light pipes with each having its other end positioned
relative to a reflective element and a lens. The
reflective elements are arranged to provide a prescribed
25 illumination patiern.

The Finch et al. patent 5,184,883 granted

February 9, 1993 discloses an automobile lighting system
similar to that described in the above-referenced

30 Davenport patent 4,811,172. The Finch et al. patent
describes an indicating device that comprises a shutter
having an opaque portion, a light blocking position in

which the opaque portion blocks the passage of light

from the output end of a 1light guide to a lens and a

AMENDED SHEET



25 perpendicular to t he central |ongitudinal axis of ligh

. .
38A.° . To aperate the |lighting system .’tghmm é)lép?l 37
E

driver operates the electrical switch 48 to turn on the" ty ?g
systemto illum nate the cargo’ space in the truck b ) e Thé

~switch 48 is turned on the |ight sources 32A, 32B are energi zed and
emt light from P-317r8¥pective ports to the #nput ends of the |ight
pi pes 38A and 38B. 35 P-317 ™™

Each |ight pipe 38A, 38B conducts |Iight along . ,its length while
emitting light |atePSPrylerkbagnhppgition lnr%%’p‘é’bt}’tﬁ@“en’ﬁ d%dr‘?—i”e:‘?ectﬂ RRss

96A, 938, 98A, 98B thk6ugh thetihwdicstigny dupdee. to thédghdnsis laterally
emitted at a

-

U.S. Patent Application SN 08/327,202 (the

5 1202 application) Patent No. 5,483,427, assigned to the
assignee . of the present invention, describes a cargo

area” lighting system for trucks using piped light. The

'202 application discloses a light source mounted on the

truck bddy and plural lighting fixtures mounted to the

10 roof of the truck body. Each lighting fixture receives
light which is piped through a separate light pipe from
the source to the fixture. Two sets of 1lighting

fixtures are disposed in linear arrays extending along a

line from the front to the rear of the truck body. The

15 light pipes for one set of 1lighting fixtures are all

disposed within a first enclosure and the light pipes

for the other set of lighting fixtures are all disposed

within -a second enclosure. Certain sections of the

: enclosureé' have transparent lenses and certain -light

20 pipes within the enclosures emit side 1light through

those. lenses. A lighting fixture at the rear door of

the truck body has an optical switch for turning the
lighting fixture on or off. '

25 A general object of this invention is to
provide an improved lighting system for the cargo space
of a truck which overcomes certain disadvantages of the
prior art.

30 SUMMARY OF THE INVENTION
In accordance with this invention, an improved
lighting system is provided for the cargo space of a

truck body. The lighting system provides desired levels
35 of illumination throughout the cargo space by using a
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5, greater intensity at those points where di agonal cuts¥ ¥z are
located. Li'ght that is not l{aterally emtted is co’n% ¢ the J'2857

out put end 64 of each |ight pipe 38A, 38B and is refl

each light pipe 38A, 38B "by mirrors 114, 116 so that no light is |ost
fromthe 10 out put ends 64. Al though the description
of this invention has-317 TMIbeen given with referenrce to a particul ar

enbodi ment, it is not to be construed in alimting sense. Many
15 variations and nodifications wiil now occur to those skilled

in the art. For a deiped thightofsystrem whdehi éa highly effigiemte isimRigeard

the appended cl ai N5.economical Web97{nstH} without intruding significantly

PCT/U896/12857 into the cargo space” and %ﬁiéh requires little
maintenance. - By using light piped into the cargo space

5 there is virtually no heat dissipation from the lighting
system in the cargo spaée and therefore waste of energy
in —refrigerated truck bodies is avoided, as compared
with incandescent lamps. Further, the risk of £fire
hazard from the lighting system is eliminated.

10 -

In accordance with the invention, the lighting
system for the interior of a truck body comprises an
electrically -energized light source mounted on the truck
body, elongated enclosures which both support the light

15 pipes along their lengths and which transmit laterally-
emitted light from the light pipes into the cargo space.
The enclosures include integral mounting flanges adapted
to fasten the enclbsure_to one of the floor, side walls,
front wéii, rear wall and roof. The integral mounting
20 flanges allow the light fixtures to be easily assembled
into a new truck body or retrofit into the cargo space
of an existing truck body.
. A complete understanding of this invention may
25 be obtained fream the detailed description that £follows
taken with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

30 FIGURE 1 1is a partially cut-away cross-
sectional schematic plan view of the lighting system;

FIGURE 2 is a partially cut-away cross-

sectional schematic plan view of an alternative

Cyaiienedy HHEET



what i.s clained is: ) 1. Alighting syst@TRERLtE UER B £ 7
the type .° " having a cab for ,a vehicle driver and haanggg e v

body for cargo, the body having cargo space encl osed by =ty
side walls, front and rear walls and a roof, said lighting system

conpri si ng: an electrically energized |ight source
10 nount'ed on the PrBtRkR DYily; - 6 - a |light pipe having

an input end and an out put end and being adapted to transmt |ight
recei ved . at ;said_jnput ecqu to slai Qut put _end, said light pipe

15 adapted to em irprghtatigny Itb"eal &ﬁ’g‘tﬂlg PERLER sai d |'i ght
pi pe i nput end being optically coupled to said | ight source for
receiving light therefrom a

e - i -sect idRa18! 90g@t
light pipe enclosure 20%%?%%033% & o‘ta]lndm'ﬂa%S ssuecpcg’r%l?llang salgd F‘?‘Ehtan

pi pe, said enclosure efnpElsi FLRAABERES NPT | BHFR ada @Y 2o ¥ak§en
~said enclosurg to oggoflh sehé I19PWE Sitderelibarel 106 Figure 2; and

LA

e D
R4 Iy BN W
i ‘E({f Q)C.’J l-:.-":v!ﬂ

T

FIGURE 4 is a broken-out view of a light pipe
of Figure 1 or 2.

10 o BEST MODE FOR CARRYING. OUT THE INVENTION

Referring now to the drawings, there is shown
an illustrative embodiment of the invention in a truck

-t

body interior lighting system using piped light. It

15 will be appreciated as the description proceeds that the
invention may be used in other applications and may be
realized in different embodiments.

”Figure 1 shows a trailer truck, generally

20 shown at 10, having a cab and a truck body, generally
indicated at 12 and 14, respectively. The truck body
includes a floor 16, a roof 18, a front wall 22, side

walls 24 and 24' and a rear wall 26. The truck body 14
encloses a cargo space which is refrigerated by a

25 refrigeration unit 28.

As shown in Fig. 2, the 1lighting system for
the cargo space, in accordance with this invention,
comprises at least one light source 32 suitably mounted

30 on the exterior of the front wall 22 above the
refrigeration unit 28. A first embodiment of the
lighting system, shown in Fig. 1, comprises two light
sources 32A, 32B mounted on the exterior of the front
wall 22 on either side of the refrigeration unit 28. A
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and rear .wal I's and roof, said encl osure conprising a /]'2
transnmtting panel disposed‘between said |Iight 25 pi p $ §£p
space to transnmit laterally-emtted l'i ght from sai £§% nt
t he cargo space, said Tight transmtting panel conpr|3|ng an

el ongat ed conduit for supporting said light pipe along its |ength.
30 2. P-A17igMLing systemas defimédd im daim1

wherein said light transmtting panel is forned int.o an eIongated

tubul ar shape defining said eIo a condui t
Lighting system as defined in @? ifgh P3RS JfRf P PR cgﬂ?%Ftsc%ﬁﬁﬁﬁtalong
i ncl udes an el ongat dength whlle emitPig71ight laterally throughl3its

longi tudinal ly-oriepied sl obe QnciBEGrY! MAALHs! IHY, 968, 98a, 98B into
. the cargo space. Light is laterally emitted at a
5 greater intensity at those points where diagonal cuts
112 are located. Light that is not laterally emitted is
conducted to the output end 64 of each light pipe 383,
38B and is reflected back into each light pipe 38A, 38B
by mirrors 114, 116 s.o that no light is lost from the
10 oﬁtfput ends 64.

Although the description of this invention has
been given with reference to a particular embbdiment, it
is not to be construed in a limiting sense. Many

15 variations and modifications will now occur to those
skilled in the art. For a definition of the invention

reference is made to the appended claims.
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pi.pe_isn foFEE'fTT_snap I n engagerrent along its Ilength. % 2%;7
A light CcL 15 “wh
' ght-tr ans TNIIHN\\iIﬂﬂﬂIlm ol udesa ol ural ity B @EP

paral lel Ii ght i sper 8i ofi gr ooves formed longitudinally along said
condui t. 5. Alighting systemas defined in Claim1 10
wherein said encl osRr21l2omihEi ses at | east two -eli8ngat ed segnent s

di sposed end-to-end, said |ight pipe extending through both segnents.
6. Alighting systemas defined in daim5 15 wherei n, each sajd segnent
conprises |ight traheRgssidinally-onignteral siRfl WREr reriving dsaigndrights
integrally pupipedid fonre-Fit rGap-Rheefgaderneant dlcglt iteanengchi ve
mat eri al . 20 7. A lighting.systemas defined in Caim1l
wherein said |ight pipe includes a cladding with an i ndex of

refracti on which causes sai d ¢t add®ngighting t system aggdefinedran| glaim 1
t her eof . 5 wherein said light-transmitting panel includes a

plurality of elongated parallel light-dispersion grooves
formed longitudinally along said conduit.

_ 5. A lighting system as defined in Claim 1

10 wherein said enclosure comprises at least two elongated

segments disposed end-to-end, said light pipe extending
through both segments.

6. A lighting system as defined in Claim 5
15 wherein each said segment comprises light transmissive
material and where each said segment is integrally

pultruded' from a single piece of said light transmissive
material.

20 7. A lighting system as defined in Claim 1
wherein said light pipe includes a cladding with an
index of refraction which causes said cladding to emit
light laterally thereof. o

25 ' 8. A~ lighting system as defined in Claim 1
wherein said light pipe includes angled cuts spaced
apart along its length.

9. A lighting. system as defined in Claim 1

30 wherein said light pipe output end is adapted to emit
light from said output end and where said lighting
system includes an end mirror disposed adjacent said
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ghthg system as defined in O ai nyymepitey
sal d I | ““‘E“a an'gl ed cuts spaced apart JiYGEP!
9. as defined in daim1l 30 wher ei ¥ &&

out put e d I's adapted to emit ° light from said output end and where
sai'd lighting systemincludes an end mrror disposed adjacent said
P-317 ™™ P-317 TME 14 - | i ght 1p@i pe out put end, said
mrror positioned to reflect light fromsaid output end back into
said |ight pipe. 10. A lighting systemas defined in
Gaimil5 i ncl udlight apipe|eutputc fnd, esaigdi mingor cPeeit tonesk ttandiafg.ect

fromthe cab to saiUigh@rs® W AfRPut end back into said light pipe.

o~

10. A lighting system as defined in Claim 1
5 including an electrical energizing circuit extending
from the cab to said light source; and

a manually actuated switch electrically

connected in said circuit and mounted in the cab for

10 opéfation by the driver for turning said light source on .
and off.
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%)
a manual |y ac’tua@@ switch electrically

nmounted in the cab for

sour ce =on

connected in said ci rcﬁﬁtq%\%ﬁbbo"

10 operation by the driverifor turning said |iBhmMp
and of f. copy
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fixtures are all disposed within a second enclosure (98). Certain scctions (96A 96B, 98A,
98B) of the enclosures are provided with a transparent lens and certain light pipes within the
enclosures emit side light through the lens. A lighting fixture at the rear door (26) of the
truck body is provided with an optical switch for tuming the lighting fixture on or off.
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