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LED apertures 6".%6 as shown in FIG. 18. These aperturés 636 facilitﬁte both proper
placément of the LEDs on the substrate strip and electrical connection of the LEDs
with the printed circuit tracks, when assembled as will now be described.
Referring to FIGS. 14-22, a preferred method of asseinbling the LED circuit
shown in FIG. 10 will now be described. The method is implemented using a
| conventional pneumatically operated die 640, shown in FIG. 14. As shown in FIGS.
15 and 16, the die includes lower and upper portions 644, 646, respectively, that are
selectively moved into ope-rative'contact with one another. The die lower portion
includes detents 648 into which- the light emitting bulbs-of the LEDs nest as the die
upper portion is closed onto the die lower portion. The die upper portion includes
grooves 650 with inwardly sloping guide walls 652 for crimping the LED connector
pins to the printed circuit on the bottom of the substrate strip.  Also, a robot, such
as that shown at 654, or other similar automated mechanism well known in the
manufacturing art, is associated with the die for retrieving LEDs from a remote LED
supply (not shown) and for placing the LEDs in position within the die. Additionally,
a substrate strip supply 656 is positioned adjacent the die for supplying substrate

strips into position in the die, as will now be described.

As shown in FIG. 17, the robot places an LED or LEDs in position on the
substrate strip by inseriing the LEDs in a leg-up orientation within the detents 648.
As shown in FIGS. 14 and 18, the substrate strip 616 is then fed into the die 640
from the substrate suppiy In a predetermined alignment and is inserted over the LED
connector pins. As shown_ in FIG. 19, after the substrate is placed over the LED
connector pins, the top portion die 646 is closed, thereby causing the LED connector
pins 634 to be deformed inwardly as shown as the pins are pressed against the guide
walls 652. The connector pins 634 are thus crimped against the printed circuit tracks
622 on the underside of the substrate strip as shown in FIG. 20. Once the connector
pins are crimped info contact with the pnnted circuit tracks, the die is opened, and
the newly formed LED circuitry is then fed to the extruder, in a manner similar to
the LED circuitry shown in the extrusion system of FIG. 4. ‘

Alternatively, the LED circuitry assembly process may include the additional
step of soldering the connector pins to the printed circuit subsequent to the pins being

crimped intq contact with the printed circuit, as is evidenced by the applied solder
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660 in FIG. 20. Altcrnafively, as shown in FIG. 21, a post applied conduétive epoxy
662 could be ﬁpplied onto the crimped connector pins before or during crimping of
the pins to ensure permanent contact of the pins with the printed circuit tracks.
Alternatively, as sh’own' in FIG. 22, a material 664 including alternating layers of
conductive and nonconductive material, such as the elerhents manufactured by
Elastomeric Technologies, Inc. of Hatboro Pennsylvania and commercially sold under
the names of STAX and MOE, could be utilized for electrically connecting the LED
connector pins with the printed circuit tracks. The elements could be positioned on
the underside of the substrate with conductivé layers being in contact with the printed

circuit tracks and the connector pins being crimped into contact with these conductive

~ layers, thereby electrically connecting the connector pins to the printed circuit.

Referring to FIGS. 23 and 24, a sixth emboediment of the present invention is
shown generally at 700 and 702. The light strip 700, as is the light strip 702, is
substantially similar to. the light strip shown at 10 in FIG. 1. The light strip 700
include.s LED circuitry 712 encapsulated within an integral singlé piece thermoplastic
housing 714 having" no internal voids. The LED c'ircuitry 712 is mounted on a
substrate strip 716 containing a printed circuit 718 which may be priated on either the
top or bottom side of the substrate si:rip. The printed circuit includes conductive bus
contacts 720a, 720b that extend longitudinally along the length of the subétrate and
are in dpcra_tive contact with printed circuit tracks 722. A resistor 724 and a light
emitting diode 726 are operatively contacted to the printed circuit tracks 722. The
printed circﬁit bus contacts 720a, 720b electrically contact bus el;:mcnts 730a, 730b,
respectively, which extend iongitudihally through the length of the strip.

The thermoplastic housing 714 is extruded in a manner similar to that used in
the extrusion of the housing 14 shown in FIG. 1. However, as shown in FIG. 24,
the housing is extruded so as to form a substantially. square cross-sectional housing
preferably having dimensions of,. for example, about .375 inches. The housing thus
includes sides 732a, 732b and a top surface 734 of equal dimensions. In addition, the
bottom surface 736 is also of equal dimension but also includes a channel 738 defined
therein. The channel is operative for accepting a connector, such as the connector
742 shown in FIG. 23, for electrically connecting separate light strips, such. as the

light strip 700, through a friction fit of the interlocking flanges 744 within the
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channels of the lightvstrips. Alternatively, an adhesive such as an epoxy may be

-applied to the flanges to secure the flanges within the channels. Also, the flanges

may be formed with upwardly-extending posts shown in phantom at 746. The strips
could include post holes shown in phantom at 748 drilled therein into which the posts

746 would be inserted for interlocking the strips.

It is contemplated. that the light strip according to the above described
embodiments of the present invention has application in a wide variety of
environments. The following includes several of these contemplated applications
although.the following is not intended to be an exhaustive fist.

The light strip -has Japplication in a traffic control environment, such as:
Aircraft guidance lighting; ground vehicle guidance lighting; chasing-effect guidance
tighting from runway to arrival gate; red/green traffic control lighting across active
runaﬁvays; taxiway numbering; directional sign outine lighting; smart sensor—aétivated
lighting for traffic control; ‘te'mporary barrier demarkation; high hzizard permanent -
marking; traffic impedance marking (i.e., dangerous bridge abutments, narrow zones,
etc.); active road signs; left turn/right turn gnidance strip; contra-flow control with
directional LEDs; difficult intersection control; high fog area line markers; inclusion
of smart sensors for traffic control; toil booth control lighting; mobile control signs;
traffic light replacement bulb fixture; pedestrian crossing lighting; pedestrian crossing
island lighting; road signs (i.e., stop signs, etc.); and road triangles.

The light strip of the present inﬁention also has various automotive
applications, such as: truck running iights; truck decorative panels; truck side pahel
turn indicators; car/truck rupning board lights; visibility lights for police cars;
airplane aisle lighting; train aisle lighting; bus aisle lighting; ship markings; trailer
hitch lights; lighting for vehicle docking bays. | | |

In addition, the light strip of the present. invention has many structural
applications, such as: helicopter pads; well deck indicator lighting; gangway tighting;
mobile platform lighting; ladder lighting; night vision lighﬁng; _dock lighting;
architectural outlining; marina/dock demarkation; passenger cosnirol on platformé;
theater aisle lighting; restaurant aisle lighting; nightclub lighting; stage and theater
gujdance lighting; hospital directional guidance lighting; factory demarkation for fork

lift loaders; step and entrance lighting; auditorium aisle Iightiﬁg; swimming poo}
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