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DESCRIPTION

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to electric lamps, and more particularly to a connector terminal for lamps.

BACKGROUND OF THE DISCLOSURE

[0002] There are many lamps known in the art for various applications. To give just one example, a wide variety of lamps are
used on automotive vehicles. There are expected common connection systems for such lamps, both for OEM applications and
repair and retrofit applications. For example, it is extremely common for lamps to allow either ring terminal connections,

connections using FASTON® connectors, or connections which are specifically shaped to mate with specific sealed and unsealed
plug ins from various manufacturers such as Amp Incorporated, Delphi Corporation and Deutsch, to name just a few non-limiting
examples. In certain applications, it is also a common requirement that the terminals and the lamp housing provide a sealed
connection so that the interior of the lamp housing is not exposed to the elements.

[0003] Such connection systems are relatively straightforward to manufacture in the case of incandescent or halogen sealed
beam lamps, or lamps with plastic housings; however, providing such connectors in an LED lamp unit with aluminum or other
metal housings for heat sinking, where the connector must be attached to a circuit board to which the LED lamps are mounted,
can require quite a significant amount of hand assembly work involving the routing and soldering of wires. Additionally, providing a
plurality of connection systems for a specific lamp having a plastic housing requires separate costly tooling for each different
connection system.

[0004] There is therefore a need for a system and method to provide a connector terminal for lamps. The present disclosure is
directed toward systems and methods which meet this and other needs.

[0005] GB1464598 relates to a lampholder for wedge base lamps. According to the electronically available abstract of
GB1464598, the lampholder is for mounting on a printed circuit board and comprises a body of insulating material having a
socket containing two U-shaped spring contacts. Each U-shaped spring contact is integral with a retaining extension. The
extension also carries a pair of opposed tabs which project through the insulation to provide locating and connecting means.
Each contact is retained in the body by a resilient tab on the extension and the opposed tabs act with cam surfaces of projections
to locate the body upon rotation in an aperture in the printed circuit board.

[0006] DE19705738 relates to a luminous element, in particular for illuminating function symbols or for signaling functions in
motor vehicles. According to a machine translation of the abstract of this document, the luminous element comprises a housing
for installing the luminous element in an assembly part accommodating at least one luminiferous element and at least two contact
elements, also accommodated in the housing, for connecting the connecting contacts of the at least one luminiferous element.
Each contact element has longitudinal slots, each accommodating at least one connecting contact of the at least one luminiferous
element or one additional electronic component.

SUMMARY OF THE DISCLOSURE

[0007] An electrical connection device for a lamp housing is disclosed. The electrical connection device allows for simple and
straightforward alignment of circuit connector terminals with conductive power connection pads on a lamp circuit board within a
lamp housing.

[0008] In one embodiment, a connector terminal assembly for a lamp housing is disclosed, comprising a connector housing; a
first circuit connector disposed within the connector housing; a second circuit connector disposed within the connector housing; a
first lamp connector disposed within the connector housing and conductively coupled to the first circuit connector; a second lamp
connector disposed within the connector housing and conductively coupled to the second circuit connector; and a circuit board
comprising a first circuit board surface; a circuit board opening formed through the circuit board; a first conductive power
connection pad formed on the circuit board surface and disposed adjacent the circuit board opening; and a second conductive
power connection pad formed on the circuit board surface and disposed adjacent the circuit board opening: wherein the circuit
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board is disposed between the first and second circuit connectors and the first and second lamp connectors; wherein the first and
second circuit connectors may be withdrawn through the circuit board opening when the connector housing is oriented in a first
position; and wherein the first and second circuit connectors may not be withdrawn through the circuit board opening when the
connector housing is oriented in a second position rotated through a first angle from the first position.

[0009] In another embodiment, a method of installing a connector terminal assembly, the method comprising the steps of: (a)
providing a connector terminal assembly comprising a connector housing; a first circuit connector disposed within the connector
housing, the first circuit connector having an approximately 90 degree bend formed therein; a second circuit connector disposed
within the connector housing, the second circuit connector having an approximately 90 degree bend formed therein; (b) providing
a circuit board a circuit board, comprising a first circuit board surface; a circuit board opening formed through the circuit board; a
first conductive power connection pad formed on the circuit board surface and disposed adjacent the circuit board opening; and a
second conductive power connection pad formed on the circuit board surface and disposed adjacent the circuit board opening;
(c) inserting the connector terminal assembly through the circuit board opening such that the first and second circuit connectors
are disposed adjacent the circuit board surface; and (d) rotating the connector housing until the first and second circuit
connectors are aligned with respective ones of the first and second conductive power connection pads.

[0010] In another embodiment, a connector terminal assembly for a lamp housing is disclosed, comprising a connector housing,
a first circuit connector disposed within the connector housing, a second circuit connector disposed within the connector housing;
and a circuit board comprising a first circuit board surface, and a circuit board opening formed through the circuit board, wherein
the circuit board is disposed between the first and second circuit connectors and the first and second lamp connectors, wherein
the first and second circuit connectors may be withdrawn through the circuit board opening when the connector housing is
oriented in a first position, and wherein the first and second circuit connectors may not be withdrawn through the circuit board
opening when the connector housing is oriented in a second position rotated through a first angle from the first position.

[0011] Additional embodiments are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a perspective view of a molded socket according to an embodiment of the present disclosure.
FIG. 2 is a side elevational view of the embodiment of FIG. 1.

FIG. 3 is a bottom plan view of the embodiment of FIG. 1.

FIG. 4 is a cross-sectional view of the embodiment of FIG. 1.

FIG. 5 is a cross-sectional view of the embodiment of FIG. 1 installed in an exemplary lamp housing.
FIG. 6 is a first bottom plan view of the embodiment of FIG. 1 installed in an exemplary lamp housing.

F1G. 7 is a second bottom plan view of the embodiment of FIG. 1 installed in an exemplary lamp housing.

DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0013] For the purposes of promoting an understanding of the principles of the disclosure, reference will now be made to the
embodiments illustrated in the drawings and specific language will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the disclosure is thereby intended, and alterations and modifications in the illustrated
systems, and further applications of the principles of the disclosure as illustrated therein are herein contemplated as would
normally occur to one skilled in the art to which the disclosure relates.

[0014] In certain embodiments, the present disclosure is directed to a system which provides a connector to a lamp, wherein the
connector is easily attached to a circuit board within the lamp.

[0015] In certain other embodiments, the present disclosure is directed to a system which provides a connector system for an
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LED lamp, where the connector easily mounts to a circuit board carrying the LEDs and provides connection points for ring

terminals and/or FASTON® terminals. In other embodiments, the present disclosure is directed to a system which provides a
connector system for an LED lamp, where the connector easily mounts to a circuit board carrying the LEDs and provides
connection points for any design of sealed or unsealed connector. In certain embodiments, the present disclosure is directed to a
system which provides a sealed connector system.

[0016] Referring to Figs. 1-4, there is shown an example device 10 having a first base section 12 and a second base section 14
separated by an annular sealing surface 16. In certain embodiments, the base sections 12, 14 and annular sealing surface 16
are formed as in integral unit, such as by injection molding a plastic material such as polyvinylchloride, to name just one non-
limiting example. Those skilled in the art will recognize that the base sections 12, 14 and annular sealing surface 16 can be
formed from any desired material or materials, using any desired forming process, and these are not critical to the presently
disclosed devices and methods.

[0017] Sealed within base sections 12, 14 and annular sealing surface 16 are two circuit connectors 18, 20. Circuit connectors
18, 20 facilitate connection to a circuit board of the lamp (as discussed in greater detail hereinbelow). Also sealed within base
sections 12, 14 and annular sealing surface 16 are two lamp connectors 22, 24. Lamp connectors 22, 24 facilitate connection of
external conductive connectors to the device 10. Circuit connectors 18, 20 and lamp connectors 22, 24 are conductive. Circuit
connector 18 is conductively coupled to lamp connector 22 within lamp housing sections 12, 14 and annular sealing surface 16,
while circuit connector 20 is conductively coupled to lamp connector 24 within base sections 12, 14 and annular sealing surface
16. In certain embodiments, circuit connector 18 and lamp connector 22 are integrally formed, while circuit connector 20 and lamp
connector 24 are integrally formed.

[0018] In some embodiments, lamp connector 22 includes portion 22a that allows for attachment of a FASTON® connector
thereto, and a portion 22b having a threaded connector 26 allowing for mounting of a ring terminal thereto. Lamp connector 24

includes portion 24a that allows for attachment of a FASTON® connector thereto, and a portion 24b having a threaded connector

28 allowing for mounting of a ring terminal thereto. Those skilled in the art will recognize that FASTON® connectors are available
from Amp Incorporated of Harrisburg, PA. In certain embodiments, base section 14 includes projecting tangs 30, 31 and 32 that
facilitate retention of the device 10 within the lamp housing, as explained in greater detail hereinbelow.

[0019] Referring now to Figs. 5-7, one embodiment of the device 10 is shown mounted to an exemplary lamp housing 52. Lamp
housing 52 may be coupled to a lens 54. The manner of coupling the lamp housing 52 and the lens 54, and whether such
coupling is removable or permanent, is not critical to the present invention. Mounted to the lamp housing 52 is a circuit board 56
to which are mounted one or more lamps 58, such as LED lamps, to give just one non-limiting example.

[0020] Lamp housing 52 includes a passageway 60 having an annular protrusion 62 formed therein. Circuit board 56 has an
opening 64 formed therethrough, wherein the opening 64 is substantially aligned with the passageway 60. In some embodiments,
the opening 64 has one axs that is longer than a second, transverse axis. Circuit board 56 further has a first conductive power
connection pad 66 and a second conductive power connection pad 68 formed adjacent to opening 64. First conductive power
connection pad 66 is provided for connection to circuit connector 18 and second conductive power connection pad 68 is provided
for connection to circuit connector 20. In some embodiments, first conductive power connection pad 66 and a second conductive
power connection pad 68 are solder pads conductively coupled to other electronic components mounted on the circuit board 56.

[0021] With continuing reference to Figs. 5-7, mounting of the device 10 to the lamp housing 52 will now be described. An
optional annular sealing ring 70 is mounted around the base section 14 such that it lies adjacent to annular sealing surface 16.
With the lens 54 not yet coupled to the lamp housing 52, base section 14 is inserted into passageway 60 until annular sealing ring
70 is firmly compressed between annular sealing surface 16 and annular protrusion 62.

[0022] Projecting tangs 30 and 32 engage the opposite side of annular protrusion 62 in order to hold device 10 within the
passageway 60 of the lamp housing 52. Tang 31 is provided to ensure that the base section 14 is inserted into the passageway
60 in the proper orientation, and a suitable opening (not shown) in passageway 60 ensures this. In some embodiments, the
sealing ring 70 is placed in compression in this position. The compression of annular sealing ring 70 inhibits the passing of
moisture, dust and/or other contaminants, while also sealing the lamp housing 52 to prevent leaking of encapsulant material (if
used) from inside of the lamp housing 52 through the passageway 60.

[0023] In this position of the device 10, the circuit connectors 18, 20 have passed through the opening 64 and are positioned on
the opposite side of circuit board 56 as the lamp housing section 14. Rotating the device 10 through approximately 45 degrees
brings the circuit connectors 18, 20 into alignment with first conductive power connection pad 66 and a second conductive power
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connection pad 68, respectively. A protrusion (not shown) in the lamp housing 52 prevents the device 10 from being over-rotated
during assembly. Once aligned, the circuit connector 18 may be conductively coupled to first conductive power connection pad 66
and the circuit connector 20 may be conductively coupled to second conductive power connection pad 68. Such conductive
coupling may be made by any means known in the art, such as by soldering or welding, to give just two non-limiting examples.
Thereafter, the lens 54 may be mounted to the lamp housing 52, as is known in the art.

[0024] In other embodiments, the device 10 is mounted within the lamp housing 52 prior to mounting the circuit board 56 to the
lamp housing 52. The circuit board 56 is then inserted over the device 10 such that the circuit connectors 18, 20 pass through
the opening 64. The circuit board 56 is then rotated in order to bring the circuit connectors 18, 20 into alignment with the first
conductive power connection pad 66 and the second conductive power connection pad 68, respectively. Once aligned, the circuit
connector 18 may be conductively coupled to first conductive power connection pad 66 and the circuit connector 20 may be
conductively coupled to second conductive power connection pad 68. Such conductive coupling may be made by any means
known in the art, such as by soldering or welding, to give just two non-limiting examples. The circuit board 56 may optionally be
affixed to the lamp housing 52 by means other than the device 10, such as by screws or any other suitable connecting device(s).
Thereafter, the lens 54 may be mounted to the lamp housing 52, as is known in the art.

[0025] Once the device 10 is mounted to the lamp housing 50, lamp connectors 22, 24 may be used to couple power from an
external source, such as a vehicle power system, to the lamp(s) 58 in order to provide control in turning the lamp(s) 58 on and off.

In the illustrated embodiment, lamp connectors 22, 24 include portions 22a, 24a that allow for attachment of FASTON®
connectors thereto, and a portions 22b, 24b having threaded connectors 26, 28 allowing for mounting of ring terminals thereto.
The illustrated embodiment allows easy connection of the lamp housing 52 to most existing vehicle electrical systems. In other
embodiments, the device 10 may have means for connecting to only a single type of connector. In other embodiments, the device

10 provides connection points for any design of sealed or unsealed connector other than a FASTON® connector or a ring
terminal.

[0026] It will be appreciated that the device 10 allows for simple and straightforward assembly of lamp connectors to a lamp
housing, greatly easing the task of conductively coupling the lamp connectors to the electronic componentry of the lamp housing
52 during manufacturing.

[0027] It should be appreciated that although the present disclosure discusses the attachment of the device 10 to a circuit board
incorporating LED lamps, it is contemplated that numerous types of lamps, such as incandescent and fluorescent lamps, may be
used with the device 10, with the LED lamps 58 being non-limiting examples only. In addition to the numerous other types of lamps
contemplated by the present disclosure, it is contemplated that a variety of other appropriate lamp housing and lens assemblies
may be used with the device 10.

[0028] While the disclosure has been illustrated and described in detail in the drawings and foregoing description, the same is to
be considered as illustrative and not restrictive in character, it being understood that only certain embodiments have been shown
and described.
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TILSLUTNINGSKLEMME TIL LAMPER

PATENTKRAV
1. Tilslutningsklemmeenhed med et lampehus, hvilken tilslutningsklemmeenhed omfatter:
a) et lampehus (52) med en linse (54) pa én side deraf og en passage (60) gennem

lampehuset (52) pa en modstéende side af linsen (54);
b) en anordning (10) til at forbinde strom fra en ekstern kilde til et kredslebskort i
lampehuset (52), hvilken anordning har:

et tilslutningshus med en forste basesektion (12), der er ekstern for lampehuset (52), og en anden

basesektion (14), der er indsat gennem passagen (60);
en forste kredslebstilslutning (18), der er placeret mindst delvist inde 1 tilslutningshuset;
en anden kredslebstilslutning (20), der er placeret mindst delvist inde i tilslutningshuset; og
¢) kredslebskortet (56) omfattende
en forste kredslebskortoverflade mod linsen (54) og modsat passagen (60) gennem huset; og
en kredslgbskortabning (64), der er dannet gennem kredslebskortet;

et forste ledende stramtilslutningsunderlag (66), der er dannet pa kredslabskortets farste overflade
og placeret 1 umiddelbar naerhed af kredslebskortets dbning (64); og

et andet ledende stremtilslutningsunderlag (68), ), der er dannet pa kredslebskortets forste
overflade og placeret i umiddelbar nerhed af kredslebskortets dbning (64);

mindst én LED-lampe (58), der er monteret pa den forste overflade af kredslabskortet og ledende

forbundet med de tilsvarende af det forste og andet ledende stromtilslutningsunderlag;

hvor den ferste og anden kredslebstilslutning (18, 20) er ledende forbundet med de tilsvarende af
det forste og andet ledende stremtilslutningsunderlag (66, 68);

hvor kredslebskortet er placeret mellem den farste og anden kredslebstilslutning (18, 20);

hvor den farste og anden kredslebstilslutning (18, 20) initialt er orienteret 1 en forste position; og

hvor den forste og anden kredslebstilslutning (18, 20) derefter er orienteret i en anden position
roteret gennem en forste vinkel fra den farste position, indtil den forste og anden kredslebstilslutning (18,
20) er justeret med de tilsvarende af de farste og anden ledende stremtilslutningsunderlag (66, 68) pa den
forste overflade mod linsen (54) og modsat passagen (60) gennem huset (52).
2. Tilslutningsklemmeenhed ifolge krav 1, hvilken tilslutningsklemmeenhed endvidere omfatter:

en forste lampetilslutning, der er placeret inde 1 tilslutningshuset og ledende forbundet med den
forste kredslebstilslutning; og

en anden lampetilslutning, der er placeret inde 1 tilslutningshuset og ledende forbundet med den
anden kredslebstilslutning,

og hvor kredslabskortet eventuelt er placeret mellem den forste og anden lampetilslutning.
3. Tilslutningsklemmeenhed ifalge krav 1, hvor tilslutningshuset omfatter:

en ringformet tetningsoverflade (16), der er placeret mellem den ferste og anden basescktion (12,

14), og hvor eventuelt den forste basesektion (12), den ringformede tetningsoverflade og den anden

basesektion (14) omfatter et integreret plasthus.
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4. Tilslutningsklemmeenheden ifelge krav 2, hvor:

den farste kredslebstilslutning (18) og den ferste lampetilslutning omfatter et forste integreret

ledende element; og

den anden kredslabstilslutning (20) og den anden lampetilslutning omfatter et andet integreret

ledende element.

5. Tilslutningsklemmeenhed ifolge enten krav 2 eller krav 4, hvor den ferste og anden

lampetilslutning hver omfatter:
en fastgorelses-arca til modtagelse af en FASTON® tilslutning; og
en gevindskaret tilslutning til modtagelse af en ringterminal.

6. Tilslutningsklemmeenhed ifelge et hvilket som helst af de foregaende krav, hvor den ferste og

anden kredslebstilslutning hver omfatter et ledende element med en ca. 90 graders bejning deri.

7. Tilslutningsklemmeenhed ifelge et hvilket som helst af de foregaende krav, hvilken klemmeenhed

endvidere omfatter:

mindst én tunge (30), der rager frem fra en overflade af tilslutningshuset, hvilken mindst én tunge
(30) kan anvendes til at holde tilslutningshuset fast i et lampehus (52), nar det er monteret deri.
8. Tilslutningsklemmeenhed ifolge et hvilket som helst af de foregaende krav, hvor:

kredslebskortets dbning (64) har en langsgéende akse og en tvaergéende akse; og

en forste dimension af kredslebskortets abning langs den langsgaende akse er storre end en anden

dimension af kredslebskortets abning langs den tvaergaende akse.

9. Tilslutningsklemmeenhed ifalge et hvilket som helst af de foregaende krav, nar det er athengigt af
krav 3; hvor den forste og anden kredslabstilslutning (18, 20) er loddet til det tilsvarende af det forste og
andet ledende stremtilslutningsunderlag (66, 68).

10. Fremgangsmade til montering af en tilslutningsklemmeenhed, hvilken fremgangsmade omfatter
folgende trin:
(a) tilvejebringelse af en tilslutningsklemmeenhed med et lampehus (52) omfattende:

et lampehus (52) med en linse (54) pa én side deraf og en passage (60) gennem lampehuset (52) pa

en modstéende side af linsen (54);

en anordning (10) til at forbinde strem fra en ekstern kilde til et kredslabskort i lampehuset,

hvilken anordning har:

et tilslutningshus med en forste basesektion (12), der er ekstern for lampehuset, og en anden
basesektion (14), der er indsat gennem lampehusets passage (60),

en forste kredslebstilslutning (18), der er placeret mindst delvist inde 1 tilslutningshuset, hvilken
forst kredslebstilslutning har en ca. 90 graders bgjning dannet deri;

en anden kredslebstilslutning (20), der er placeret mindst delvist inde i tilslutningshuset, hvilken

anden kredslebstilslutning har en ca. 90 graders bajning dannet deri;
hvilket tilvejebragt kredslabskort (56) omfatter:
en forste kredslabskortoverflade mod linsen (54) og modsat passagen (60) gennem huset;

en kredslabskortabning (64), der er dannet gennem kredslebskortet (56);
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et forste ledende stremtilslutningsunderlag (66), der er dannet pa kredslebskortets overflade og

placeret i umiddelbar naerhed af kredslebskortets abning (64), og:

et andet ledende stremtilslutningsunderlag (68), der er dannet pa kredslebskortoverfladen og
placeret 1 umiddelbar naerhed af kredslebskortets dbning (64);

mindst én LED-lampe (58), der er monteret pa den forste overflade af kredslabskortet og ledende
forbundet med de tilsvarende af det forste og anden ledende stremtilslutningsunderlag;

(b) indsatning af tilslutningsklemmeenheden gennem kredslabskortets dbning (64) saledes at
den ferste og anden kredslebstilslutning (18, 20) er placeret i umiddelbar naerhed af kredslebskortets
overflade; og

(©) rotation af tilslutningshuset, indtil den forste og anden kredslebstilslutning (18, 20) er
justeret med de tilsvarende af det forste og anden ledende stremtilslutningsunderlag (66, 68),

11. Fremgangsmade ifelge krav 10, hvilken fremgangsmade endvidere omfatter:
(@ dannelse af en ledende tilslutning mellem den forste og anden kredslebstilslutning (18,

20) og de tilsvarende af den forste og anden ledende stremtilslutningsunderlag (66, 68).

12. Fremgangsmade ifelge krav 11, hvor trinnet med dannelse af en ledende ftilslutning omfatter

lodning og/eller svejsning.
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