wo 2017/096091 A 1[I I NFF V00RO 0 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

8 June 2017 (08.06.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/096091 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
F21V 19/02 (2006.01) F21K 9/23(2016.01)

International Application Number:
PCT/US2016/064496

International Filing Date:
1 December 2016 (01.12.2016)

English
English

Filing Language:
Publication Language:

Priority Data:
201510875428.5 2 December 2015 (02.12.2015) CN

Applicant: GE LIGHTING SOLUTIONS, LLIC
[US/US]; 1975 Noble Road, Bldg. 338, Nela Park, East
Cleveland, OH 44112 (US).

Inventors: WANG, Tingting; 1800 Cai Lun Road,
Zhangjiang Hi-tech Park, Shanghai, 201203 (CN). QIN,
Shuyi; 1800 Cai Lun Road, Zhangjiang Hi-tech Park,
Shanghai, 201203 (CN). LONG, Qi; 1800 Cai Lun Road,
Zhangjiang Hi-tech Park, Shanghai, 201203 (CN). LI,
Yong; 1800 Cai Lun Road, Zhangjiang Hi-tech Park,
Shanghai, 201203 (CN). JIANG, Sheng; 1800 Cai Lun
Road, Zhangjiang Hi-tech Park, Shanghai, 201203 (CN).

Agents: DIMAURO, Peter, T. et al.; General Electric
Company, Global Patent Operation, 901 Main Avenue, 3rd
Floor, Norwalk, CT 06851 (US).

(8D

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34

Title: LAMP

(57) Abstract: The present invention discloses a lamp, mounted on a socket when in use, comprising a cap (10), a housing (20), and
a light source, wherein the cap (10) is adapted to connect to the socket, one of the cap (10) and the housing (20) comprises a tubular
body (40), and the other comprises a cylindrical cavity (50) for accommodating the tubular body (40), and the tubular body (40) ro-
tates in the cylindrical cavity (50) around an axis of the cap (10) and moves along the axial direction of the cap (10) to effect relative
rotation and relative telescopic motion between the cap (10) and the housing (50). The lamp of the present invention allows both rel -
ative rotation and relative telescopic motion between the cap (10) and the housing (20), therefore facilitating adjustment of the illu -
mination direction, and is adaptable to different types of fittings.



WO 2017/096091 PCT/US2016/064496

LAMP

TECHNICAL FIELD
[0001] The present invention relates to the technical field of lighting, and specifically relates
to a lamp which allows both relative rotation and relative telescopic motion between a cap and

housing.

BACKGROUND ART

[0002] Typically, a lamp comprises a cap, housing and light source, where at least a part of
the light source is accommodated in the housing, the lamp is used by mounting of the cap on a
socket, and common modes of connecting the cap and housing include insert-pull out, insert-rotate,
or rotate. Upon mounting the lamp on the socket, the positions of the lamp and socket are fixed
with respect to each other, and the lamp cannot undergo rotational or telescopic movement with
respect to the socket, thereby causing considerable inconvenience. For example, upon mounting a
directional LED lamp on the socket, because the lamp is unable to rotate relative to the socket, it
is sometimes impossible to adjust the LED light source to illuminate the desired direction.
Furthermore, lamps come in a vast array of shapes and sizes, and as the lamp cannot extend or
contract relative to the socket, in many cases where the lamp is installed in the fitting, the center
of illumination may not match the optical center of the fitting, thereby resulting in the issue of

uneven illumination.

SUMMARY OF THE INVENTION

[0003] In order to resolve the issues above, the objective of the present invention is to disclose
a lamp which allows both relative rotation and relative telescopic motion between a cap and its
housing, thereby facilitating adjustment of illumination direction, which is also adaptable to
different types of fittings.

[0004] The lamp of the present invention, mounted on a socket when in use, comprises a cap,
a housing, and a light source, wherein the cap is adapted to connect to the socket, one of the cap
and the housing comprises a tubular body, and the other comprises a cylindrical cavity for
accommodating the tubular body, and the tubular body rotates in the cylindrical cavity around an

axis of the cap and moves along the axial direction of the cap to effect relative rotation and relative
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telescopic motion between the cap and the housing.

[0005] As an embodiment, one of the outside surface of the tubular body and the side wall of
the cylindrical cavity has a protrusion, while the other has at least two circular slots and at least
one linear slot, the protrusion slides in any one of the at least two circular slots to effect relative
rotation between the cap and the housing, and the protrusion slides in at least one of the linear slots
to effect relative telescopic motion between the cap and housing.

[0006] In another embodiment, the tubular body comprises a rigid portion and a flexible
portion, the outside surface of the flexible portion has a positioning member, the side wall of the
cylindrical cavity has at least two circular slots, the positioning member slides in any one of the at
least two circular slots to effect relative rotation between the gap and the housing, and the
positioning member moves across the at least two circular slots through an elastic deformation of

the flexible portion to effect relative telescopic motion between the cap and the housing.

[0007] DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is an exploded view of the first embodiment of the present invention;

[0009] Figure 2 is a bottom elevation view of the bottom cover 22 of the first embodiment of
the present invention;

[0010] Figure 3 is a front view of the first embodiment of the present invention;

[0011] Figure 4 is a cutaway view of Figure 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0012] The present invention will now be described in further detail with reference to the

accompanying drawings and specific embodiments.

[0013] Figure 1 shows an exploded view of a lamp according to a first embodiment of the
invention, the lamp comprising a cap 10, housing 20, and a light source (not shown) at least
partially accommodated within the housing 20.

[0014] The cap 10 comprises a rigidly connected first portion 11 and a second portion 12, the
first portion 11 of the cap is adapted to connect to a socket (not shown), the second portion 12 of
the cap comprises a tubular body 40, the axis of the tubular body 40 being the axis of the cap 10,
and the tubular body 40 has opposing first end and second end, wherein the first end of the tubular
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body 40 is rigidly connected to the first portion 11 of the cap. The tubular body 40 comprises two
rigid portions 41, 42 and two flexible portions 43, 44, the two rigid portions 41, 42 being the same
in size and symmetrical in position, and the two flexible portions 43, 44 being the same in size and
symmetrical in position, the rigid portions 41, 42 and the flexible portions 43, 44 are formed by
four slits 49 longitudinally laid out along the tubular body 40, each slit 49 either running through
the tubular body 40 or running through a part of the second end of the tubular body 40 near the
tubular body 40, the larger areas between two adjacent slits 49 being the rigid portions 41, 42,
while the smaller areas between two adjacent slits 49 being the flexible portions 43, 44, with one
end of the flexible portions 43, 44 rigidly connected to the first portion 11 of the cap, while the
other end may undergo elastic deformation under the action of an external force to move closer to
or further away from the axis of the tubular body 40. An outside surface of one of the rigid portions
41 has a protrusion 45, and outside surfaces of both flexible portions 43, 44 respectively have
positioning members 47, 48 (positioning member 48 is not shown), wherein in the first
embodiment, protrusion 45 is a cylindrical protrusion, and positioning members 47, 48 are smooth
surface hemispherical protrusions, the positioning members 47, 48 having the same height as
protrusion 45, but the diameter of the hemispherical protrusions being slightly greater than the
width of the protrusion 45. Protrusion 45 and positioning members 47, 48 can also take other
shapes and sizes. Moreover, cap 10 further comprises a limiting column 61, extending along the
axis of the tubular body 40, one end of the limiting column 61 rigidly connected to the first portion
11 of the cap, with the other end freely extending beyond the tubular body 40.

[0015] The housing 20 comprises two top covers 21, 23, a bottom cover 22, and a shade 24.
At least one portion of the top cover 21 and at least one portion of the bottom cover 22 may enclose
a cylindrical cavity 50, the cylindrical cavity 50 can accommodate the tubular body 40, the top
cover 23 is adapted to accommodate the light source, while the top cover 23 may further comprise
a heat dissipation member. The side wall of the cylindrical cavity 50 has a plurality of circular
slots 52 and a linear slot 51, permitting the protrusion 45 of the rigid portion 41 of the tubular body
40 to slide freely therein. As shown in Figure 2, the circular slots 52 are formed from a plurality
of circular protrusions 53 positioned at equally-spaced intervals on the side wall of the cylindrical
cavity 50, the width of each circular slot 52 is greater than the width of the protrusion 45, but is
slightly less than the diameter of the positioning members 47, 48, therefore when the positioning

members 47, 48 slide within the circular slot 52, they function to increase the friction of rotation.
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The linear slot 51 is positioned at the bottom of the cylindrical cavity 50 along the longitudinal
direction thereof, and is formed by removing a portion of the bottom of the circular protrusions
53, such that the linear slot 51 joins the circular slot 52, and the protrusion 45 is able to slide from
the linear slot 51 into the circular slot 52 or from the circular slot 52 into the linear slot 51, while
the circular protrusion 54 near the opening of the cylindrical cavity 50 is intact, and is adapted to
form the circular slot 52 closest to the opening while also serving as a blocking member of the
linear slot 51 to prevent the protrusion 45 detaching from the linear slot 51 during its movement
therein. Moreover, the top cover 23 further comprises a limiting hole 62, which is positioned on
the axis of the cylindrical cavity 50 and mates with the limiting column 61 of the cap 10; upon
completing assembly of the lamp of the present embodiment, the limiting column 61 is inserted
into the limiting hole 62, and remains there throughout the relative rotation and relative telescopic
movement of the cap 10 and the housing 20 so as to prevent the housing 20 and the cap 10 from
breaking apart due to the large radial forces experienced at the point of furthest distance between
the cap 10 and the housing 20.

[0016] Figure 3 shows a front view of the lamp according to the first embodiment of the
invention, while Figure 4 shows a cutaway view of the lamp according to the first embodiment of
the invention. In order to facilitate installation of the lamp, the limiting column 61 of the cap 10 is
typically first inserted into the limiting hole 62 of the housing 20, whereupon the tubular body 40
is fitted between the top cover 21 and bottom cover 22 of the housing 20 before assembling the
top cover 21 and bottom cover 22 together, so that the tubular body 40 is enclosed within the
cylindrical cavity 50.

[0017] When the tubular body 40 is in place inside the cylindrical cavity 50, the axis of the
cylindrical cavity 50 coincides with the axis of the tubular body 40, which is also the axis of the
cap 10. As the protrusion 45 of the tubular body 40 slides within one of the circular slots 52,
relative rotation is enabled between the cap 10 and the housing 20, while the positioning members
47, 48 also slide within the circular slots 52 corresponding to their positions, and serve to increase
friction during the rotation process; when the protrusion 45 in the circular slot 52 slides to the point
of intersection with the linear slot 51, relative telescopic motion is enabled between the cap 10 and
the housing 20, and when the protrusion 45 slides in the linear slot 51, the positioning members
47, 48 move across the plurality of circular slots 52 through an elastic deformation of the flexible

portions 43, 44, in addition, after the cap 10 and the housing 20 are adjusted to a particular relative
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position, the positioning members 47, 48 serve a positioning function to prevent any arbitrary
telescopic motion of the cap 10 relative to the housing 20.

[0018] In actual use, upon mounting the lamp of the present embodiment on a socket, the first
portion 11 of the cap is rigidly connected to the socket, whereupon the operator may, as required,
rotate the housing 20 around the axis of the cap 10, and the light source in the housing will rotate
along therewith so as to adjust the direction of illumination, or alternatively, once the housing 20
is rotated to a particular angle (i.e. the protrusion 45 enters the linear slot 51), the housing 20 may
be pulled in the axial direction of the cap 10 for telescopic adjustment to adjust the relative position
of the housing and the cap so as to adapt to the fitting within which the lamp is installed.

[0019] The upper limit of relative telescopic motion between the cap 10 and the housing 20
depends on the length of the linear slot 51; the longer the cylindrical cavity, the longer the linear
slot 51, and the longer the distance that the protrusion 45 on the outer surface of the tubular body
40 can slide therein, therefore allowing more telescopic adjustment between the cap 10 and
housing 20. For a given linear slot 51 length, the precision of telescopic adjustment between the
cap 10 and housing 20 will depend on the number of circular slots 52; the greater the number of
circular slots 52, the narrower the width of each individual circular slot 52, and the smaller the
minimum permissible telescopic adjustment between the cap 10 and the housing 20, i.e. the higher
the precision of the telescopic adjustment. Therefore, the length of the linear slot 51 and the number
of circular slots 52 may be designed according to specific needs.

[0020] As another embodiment, outside surfaces of the two rigid portions 41, 42 of the tubular
body 40 each has a protrusion 45, 46 respectively, the two protrusions 45, 46 being positioned
along the diameter of a cross section of the tubular body or cylindrical cavity; at the same time,
two linear slots 51 are provided on the side wall of the cylindrical cavity 50 to respectively enable
sliding of the two protrusions 45, 46, and thereby effect relative telescopic motion between the cap
10 and housing 20. The advantage of having two protrusions 45, 46 is that during the relative
rotation of the cap 10 and housing 20, the two protrusions 45, 46 slide within the same circular
slot 52 and are able to render the relative rotation between the cap 10 and housing 20 more stable.
[0021] The light source for the lamp of any embodiment of the invention may be selected from
one of a light emitting diode (LED), organic light emitting diode (OLED), incandescent lamp,

halogen lamp, and gas discharge lamp; or the like.
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[0022] The lamp of a second embodiment of the present invention differs from the lamp of the
first embodiment in that no protrusions 45 are provided on the outer surfaces of the rigid portions
41 and 42 of the tubular body 40, and only positioning members 47, 48 are provided on the outer
surfaces of the flexible portions 43, 44, while no linear slot 51 is provided on the side wall of the
cylindrical cavity 50, instead only the plurality of circular slots 52 are provided. In this
arrangement, relative rotation of the cap 10 and the housing 20 is accomplished through
positioning members 47, 48 sliding within the circular slots 52, while relative telescopic motion
of the cap 10 and the housing 20 is accomplished through the positioning members 47, 48 moving
across the circular slots 52 under the elastic deformation of the flexible portions 43, 44.

[0023] While the present invention has been described in connection with specific
embodiments thereof, it will be understood by those skilled in the art that many modifications and
variations can be made thereto. It is therefore to be understood that the appended claims are
intended to cover all such modifications and alterations insofar as they fall within the true spirit

and scope of the invention.
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CLAIMS

What we claim is:
1. A lamp adapted to be mounted in a socket comprising:

a cap adapted to connect to the socket;

a housing; and

a light source at least partially enclosed in the housing,

wherein one of the cap and the housing has a tubular body and the other has a
cylindrical cavity for receiving the tubular body, the tubular body is adapted to rotate around an
axis of the cap and move along the axis of the cap to respectively realize relative rotation and linear

movement between the cap and the housing.

2. The lamp according to claim 1, wherein the tubular body has an outside surface, the
cylindrical cavity has the side wall, one of the outside surface of the tubular body and the side wall
of the cylindrical cavity has a protrusion, the other has at least two circular slots and at least one
linear slot, the protrusion slides in one of the at least two circular slots to realize relative rotation
between the cap and the housing, the protrusion slides in the at least one linear slot to realize

relative linear movement between the cap and the housing.

3. The lamp according to claim 2, wherein one of the outside surface of the tubular body
and the side wall of the cylindrical cavity has two protrusions being on a cross-section of the
tubular body or the cylindrical cavity, the other has two linear slots for the two protrusions

respectively sliding therein to realize relative linear movement between the cap and the housing.

4. The lamp according to claim 3, wherein the two protrusions are in a radial direction of

the cross-section of the tubular body or the cylindrical cavity.

5. The lamp according to claim 2, wherein at least one linear slot has a blocking member
to prevent the protrusion from leaving at least one linear slot during relative linear movement

between the cap and the housing.
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6. The lamp according to claim 2, wherein the tubular body comprises a rigid portion
having a protrusion on an outside surface of the rigid portion and a flexible portion having a
positioning member on an outside surface of the flexible portion, the cylindrical cavity has at least
two circular slots and at least one linear slot on the side wall of the cylindrical cavity, the
positioning member slides in one of the at least two circular slots during relative rotation between
the cap and the housing, the positioning member goes across the at least two circular slots through
an elastic deformation of the flexible portion during relative linear movement between the cap and

the housing.

7. The lamp according to claim 1, wherein the tubular body comprises a rigid portion and
a flexible portion having a positioning member on an outside surface of the flexible portion, the
cylindrical cavity has at least two circular slots on the side wall of the cylindrical cavity, the
positioning member slides in one of the at least two circular slots to realize relative rotation
between the cap and the housing, the positioning member goes across at least two circular slots
through an elastic deformation of the flexible portion to realize relative linear movement between

the cap and the housing.

8. The lamp according to any one of claim 1 to claim 7, wherein one of the cap and the
housing comprises a post, the other comprises a limiting hole for securing the post therein during

relative rotation or linear movement between the cap and the housing.

9. The lamp according to any one of claim 1 to claim 7, wherein the cap or the housing
comprises an top cover and a bottom cover, the cylindrical cavity is formed by the top cover and

the bottom cover.

10. The lamp according to any one of claim 1 to claim 7, wherein the cap comprises a first
portion adapted to connect to the socket and a second portion, the second portion comprises the

tubular body or the cylindrical cavity.
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