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(57) ABSTRACT

A hand held electronic device, such as a flash memory drive,
includes a mechanism for extending and withdrawing a con-
nector, such as a USB plug, that is adapted for engaging a
mating connector of a host device. A positive latch holds the
connector with respect to an outer shell when in the extended
and withdrawn positions. Movement of a separate housing
portion unlatches the connector and outer shell, and also
provides movement of the connector. A protective door closes
over a connector opening when the connector is withdrawn
into the device, and the door is withdrawn into the device
when the connector is extended, thereby not interfering with
the extended connector.
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ELECTRONIC DEVICE WITH A
RETRACTABLE CONNECTOR AND
PROTECTIVE DOOR MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a Continuation of application
Ser. No. 11/618,447 filed Dec. 29, 2006, which application is
incorporated herein in its entirety.

[0002] This Application is also related to application Ser.
No. 11/618,436 filed on Dec. 29, 2006 which application is
incorporated herein in its entirety by this referenced.

BACKGROUND

[0003] This application relates generally to hand-held elec-
tronic devices, such as flash drives containing non-volatile
flash memory, that individually include a mating plug, such as
an electrical plug following the Universal Serial Bus (USB)
standard, that allows removable connection of the devices
with host systems.

[0004] A type of non-volatile semiconductor flash memory,
commonly called a flash drive, is a small hand-held portable
device that contains a USB plug as an integral part of it. The
USB plug is inserted during use into a USB receptacle of a
host system such as a personal computer (PC), notebook
computer, portable digital assistant (PDA) and the like. The
memory system within the flash drive is electrically con-
nected to the host system through the USB connector plug for
transferring data therebetween. The memory system also
receives operating power through the USB connector plug.
The USB connector plug conforms to the Universal Serial
Bus Specification, chapter 6 of Revision 2.0 including
mechanical specifications for the connectors. A line of USB
flash drives is sold by SanDisk Corporation, assignee of the
present application, under its Cruzer trademark.

[0005] One class of flash drives includes caps for the user to
place on the USB connector plug when the device is not being
used, in order to exclude dust and other particulate material
from entering openings of the plug. Such caps are most com-
monly simple plastic coverings that are easily slipped on and
off the plug by hand. Some removable caps, however, are
provided with a more positive attachment mechanism that
removably latches them to the plug. Such caps are commonly
lost by users of flash drives when removed from the USB
plug.

[0006] Another class of flash drives includes a mechanism
that allows the user to withdraw the USB plug into the body of
the flash drive when not in use. The plug assembly, including
a flash memory module, are made to be slidable along the
length of the flash drive body between extreme positions, one
position being where the USB plug extends out of an end of
the body a sufficient distance to be inserted into a mating
receptacle of a host system, and the other extreme position
being where the plug is withdrawn entirely into the body.
SanDisk flash drives sold under the Cruzer Titanium and
Cruzer Micro trademarks include such a sliding mechanism.
A knob attached to the sliding mechanism extends out
through an elongated opening on the top of the flash drive
body so that it may be easily manipulated by hand to extend
and withdraw the plug through another opening at an end of
the body. The mechanism is positively held with respect to the
body when in the fully extended and fully withdrawn posi-
tions by a resiliently engaged detent that is released by the
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user pushing the knob into the body at the same time as the
knob is urged to extend or withdraw the mechanism from the
end opening of the body.

SUMMARY

[0007] In order to protect the device from dust and other
contaminants when the connector is withdrawn into the
device, a cover or door is provided over an opening through
which the connector is withdrawn. A door mechanism causes
the door to be moved out of the way as the connector is
extended from the device, such as by rotation about a pivot,
and is then moved back into position over the opening in
response to the connector being withdrawn back into the
device, such as by a resilient force acting to rotate the door
back into a closed position. The door is also withdrawn into
the device in response to the connector being extended out of
the device, so that the door does not interfere with the opera-
tion of the connector.

[0008] In accordance with the USB connector specifica-
tions, for example, a plug is required to be a certain length for
insertion into a mating receptacle. If the door is merely swung
out of the way as the connector plug is extended out of the
device, it will lie along a portion of the length of the extended
plug adjacent the device. This portion of the plug is therefore
typically not useable for insertion into a mating receptacle.
Therefore, in such a case, the plug is made to be longer than
required by the USB specifications. By withdrawing the
cover into the device as described herein, on the other hand,
the connector need not be made longer than required by the
specifications in order to accommodate the protective door.
[0009] Additional aspects, advantages and features of the
present invention are included in the following description of
an exemplary example thereof, which description should be
taken in conjunction with the accompanying drawings.
[0010] All patents, patent applications, articles, books,
specifications, other publications, documents and things ref-
erenced herein are hereby incorporated herein by this refer-
ence in their entirety for all purposes. To the extent of any
inconsistency or conflict in the definition or use of a term
between any of the incorporated publications, documents or
things and the text of the present document, the definition or
use of the term in the present document shall prevail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows an exemplary electronic device with
its major moving parts in four different combinations of posi-
tions A, B, C and D;

[0012] FIGS. 2A and 2B are exploded views of the elec-
tronic device shown FIG. 1, FIG. 2A viewing the major com-
ponents from a top right-hand position and FIG. 2B from a
lower right-hand position;

[0013] FIGS. 3A-3E show details of the electronic device
with its parts in the positions shown in FIG. 1A, FIG. 3A
being a plan view and FIG. 3B a side view of the outside of the
device, FIG. 3C being a sectional view taken at section 3C-3C
of FIG. 3A, FIG. 3D being a sectional view taken at section
3D-3D of FIG. 3B, and FIG. 3E being a sectional view taken
at section 3E-3E of FIG. 3B;

[0014] FIGS. 4A-4E show details of the electronic device
with its parts in the positions shown in FIG. 1B, FIG. 4A
being a plan view and FIG. 4B a side view of the outside of the
device, FIG. 4C being a sectional view taken at section 4C-4C
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of FIG. 4A, FIG. 4D being a sectional view taken at section
4D-4D of FIG. 4B, and FIG. 4E being a sectional view taken
at section 4E-4E of FIG. 4B;

[0015] FIGS. 5A-5E show details of the electronic device
with its parts in the positions shown in FIG. 1C, FIG. 5A
beinga plan view and FIG. 5B a side view of the outside of the
device, FIG. 5C being a sectional view taken at section 5C-5C
of FIG. 5A, FIG. 5D being a sectional view taken at section
5D-5D of FIG. 5B, and FIG. 5E being a sectional view taken
at section SE-5E of FIG. 5B;

[0016] FIGS. 6A-6E show details of the electronic device
with its parts in the positions shown in FIG. 1D, FIG. 6A
beinga plan view and FIG. 6B a side view of the outside of the
device, FIG. 6C being a sectional view taken at section 6C-6C
of FIG. 6A, FIG. 6D being a sectional view taken at section
6D-6D of FIG. 6B, and FIG. 6E being a sectional view taken
at section 6E-6E of FIG. 6B; and

[0017] FIG. 7 is an enlarged perspective view of a protec-
tive door assembly included in the electronic device of the
foregoing figures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0018] Referring initially to FIG. 1, an example electronic
device, such as a flash drive, has a connector 11, such as a
USB plug, that is desired to be moved between a storage
position within the device (FIG. 1A) during non-use and an
active position extending outward (FIG. 1C) for insertion into
a mating connector, such as a USB receptacle, of some other
electronic system or device, such as a personal or notebook
computer. When the connector 11 is withdrawn, a door 13
(FIG. 1A) moves into place to cover the end of the connector
11. The connector 11 is thereby well protected when the
device is not being used.

[0019] The device illustrated in FIGS. 1A-1D has three
major parts. One is an outer shell 15, preferably elongated as
shown. A second is an elongated housing 17 that is slideable
by hand back-and-forth along the length of the outer shell 15,
between the extreme positions shown in FIGS. 1B and 1D. A
ridge 19 on the top surface of the housing 17 facilitates the
user gripping the housing with a thumb or finger to provide
motion to the housing 17 with respect to the outer shell, while
the device is held by one hand. An opening 21 at an end
surface of the housing 17 allows the connector 11 to be
extended out of the housing.

[0020] A third major part of the device is a connector
assembly including the connector 11 and, preferably, a
printed circuit board (PCB) on which one or more integrated
circuits and other electronic components are mounted (not
shown in FIGS. 1A-1D) to provide the electronic function,
such as a non-volatile memory, to which contacts of the
connector 11 are electrically connected. The connector
assembly is elongated along the length of the housing 17 and
carried within the housing in a manner to be slideable back-
and-forth along its length. The slideability of the three parts
with respect to each other is restricted, however, in the manner
described below.

[0021] One stable position of the device is illustrated in
FIG. 1A. The connector 11 is withdrawn into the housing 17
for storage, and the door 13 is shut. The connector assembly
is latched to the shell 15 to prevent its movement. In order to
release this attachment, in preparation to extending the con-
nector 11 out of the device, the housing 17 is moved backward
along the shell 15 to a position shown in FIG. 1B. In addition
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to the connector assembly being released when the housing is
in this position, the housing 17 becomes attached to the con-
nector assembly. This then allows the connector 11 to be
pushed outside the device into a second stable position,
shown in FIG. 1C, by moving the housing forward along the
length of the shell 15. At this position, the connector assembly
is again latched to the shell 15. The connector 11 may then be
inserted into and withdrawn from a mating connector on
another device or system by the user holding the body of the
device with one hand.

[0022] When it is desired to withdraw the connector 11
back into the housing 17, the housing is pushed forward from
the position of FIG. 1C to the position shown in FIG. 1D to
release the latch of the connector assembly to the shell 15. The
attachment of the housing 17 to the connector assembly,
established when in the position of FIG. 1B, is broken by
enough lateral force being applied to the housing 17 to begin
this motion. Since the connector assembly is latched to the
shell 15 when in the position of FIG. 1C, this lateral force is
applied to the housing 17 relative to both the connector
assembly and the shell 15. When in the position of FIG. 1D,
the housing 17 is again attached to the connector assembly,
while the latch of the connector assembly to the shell 15 has
been released. This then allows the housing 17 and connector
assembly to be withdrawn as a unit into the shell 15, returning
to the position shown in FIG. 1A, where the connector assem-
bly again becomes latched to the shell 15.

[0023] The door 13 is optional but preferably provided as
part of the device in order to restrict movement of dust and
other debris into the device when its parts are in the position
shown in FIG. 1A, during non-use of the device. The door 13
is resiliently hinged in a manner that it is rotated downward by
the connector 11 when the connector is extended out of the
housing 17. This occurs when moving from the position of
FIG. 1A to the position of FIG. 1B. The door 13 returns to the
closed position, under urging of a resilient force, when the
connector is moved back into the housing 17. This occurs
when moving from the position of FIG. 1D to that of FIG. 1A.
[0024] But rather than attaching the door 13 to the housing
17 at an edge of its end opening 21, it is preferably carried by
a separate element that is moveable along the length of the
housing 17 to retract the door 13 into the housing 17 when the
connector 11 is extended to the position shown by FIG. 1C.
This makes the full length of the connector 11 available for
connection with a mating connector of a host device. A USB
plug, for example, is required by the USB standard to have a
specified unobstructed length for insertion into a mating
receptacle. If the door 13 was attached to an edge of the
housing opening 21 to simply be swung out of the way when
the connector 11 is pushed through the opening, the door
would extend along a portion of the underside of the connec-
tor 11 and thus require that the connector 11 be made longer
in order to provide the unobstructed length required by the
USB standard. Therefore, the element to which the door 13 is
attached is pulled into the housing 17 when the housing is
moved from the position of FIG. 1B to that of FIG. 1C.
Similarly, this element is moved back to its original position
when the housing 17 is moved from the position of FIG. 1D to
the position of FIG. 1A.

[0025] Structural details of the mechanisms that function as
described above are shown in the remaining figures. Initially,
the main parts of the device illustrated in FIGS. 1A-1D are
shown in the exploded views of FIGS. 2A and 2B. The hous-
ing 17 is conveniently formed of a top portion 17a and a
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bottom portion 175 that are attached to each other in the
assembled device. Within the housing is the connector assem-
bly 23, preferably a unitary structure with the connector 11 at
one end and electronic circuits and components (not shown)
carried by aremaining portion 25. The portion 25 may include
aprinted circuit board (PCB) to which one or more integrated
circuits, various passive components, and the like, are
attached and electrically connected together with each other
and to electrical contacts of the connector 11. The primary
example of a combination of such components are those that
form a flash non-volatile memory system.

[0026] Referring again to FIGS. 2A and 2B, the door 13 is
attached to ends of legs of a U-shaped metal spring 27 that is
moved in and out through the housing opening 21 to withdraw
the door 13 into the housing when the connector 11 is
extended out of the housing through the opening 21. The door
13 is resiliently urged into the upright position shown. The
door 13 is therefore rotated downward to be substantially flat
and in the plane of the spring 27 when the connector 11 is
moved against and through the door. But when the connector
11 is withdrawn back into the housing 17, the door 13 then
resiliently returns to the upright position shown.

[0027] The controllable latching of the connector assembly
23 to the shell 15 described above is provided, in this
example, by a U-shaped spring element 31 having a portion
33 attached to an inside surface of the outer shell 15 (see FIG.
2A). Ends 35 and 36 of the legs of the spring 31 (only leg 35
is visible in FIG. 2A) are turned up to ride along respective
parallel planar surfaces 37 and 39 on opposite sides of the
connector assembly 23. At opposite ends of the surface 37 are
inwardly extending notches 44 and 46. Similarly, notches 40
and 42 are provided at opposite ends of the surface 39. The
upturned ends 35 and 36 of the spring 31 move along surfaces
37 and 39, respectively, as the connector assembly 23 is
moved back-and-forth along the length of the shell 15. The
legs of the spring 31 are resiliently biased inward in a manner
that the ends 35 and 36 are normally urged against the sur-
faces 37 and 39, and thus move into the notches when posi-
tioned opposite them. The notches may be formed at substan-
tially right angles to the surfaces 37 and 39, so that the spring
ends 35 and 36 are positively latched when positioned in
them. It is preferable, however, to form the rear notches 40
and 44 with slight angles toward the connector 11, in order to
more positively hold the spring ends 35 and 36 against being
disengaged unintentionally from the connector assembly 23.
Movement of the connector assembly 23 with respect to the
shell 15 is thereby prevented until the spring ends are moved
out of the notches.

[0028] This positive latch occurs when the parts are moved
into the positions of either of FIGS. 1A and 1C, as shown in
respective cross-sectional views of FIGS. 3D, 3E and 5D, 5E.
The ends 35 and 36 of the spring 33 also protrude upward
through slots in the housing portion 175 that are bounded by
respective cam surfaces 41 and 43. These cam surfaces are in
the shape of inwardly extending arcs, with the width of the
housing portion 175 being a minimum in the middle of the
arcs and a maximum at the ends ofthe arcs. When the housing
portion 175 is positioned with respect to the shell 15 to cause
either end of the cam surfaces 41 and 43 to carry the spring
ends 35 and 36, the spring ends are urged outward to remove
them from the notches, thereby to uncouple the connector
assembly 23 and the shell 15. This occurs when the housing
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17 is moved into the positions of either of FIGS. 1B and 1D,
as shown in the cross-sectional views of FIGS. 4D, 4E and
6D, 6E, respectively.

[0029] The connector assembly is moved by application of
hand motion to the housing 17, as described above. A con-
trollable connection between the housing 17 and the connec-
tor assembly 23 is therefore desired for this purpose. This is
provided, in this example, by protrusions 47 and 49 on ends of
short plastic arms that are part of the connector assembly 23,
and mating detents on inside surfaces of respective walls 51
and 53 of the housing portion 175. Detents 55 and 57 are
formed on the wall 51, as shown in FIG. 2A. Detents 58 and
60 are also provided on an inside of the wall 53. This connec-
tion between the housing 17 and connector assembly 23
allows the connector assembly to be moved by moving the
housing. Such movement includes that described above
between FIGS. 1B and 1C, and again between FIGS. 1D and
1A. The protrusions 47, 49 and respective detents 55, 57 and
58, 60 are also cooperatively shaped to allow the connection
between the housing and connector assembly to be broken
upon application of sufficient lateral force to the housing
when the connector assembly 23 is latched to the shell 15
through the spring 31. This connection is broken at the com-
mencement of motion between positions of FIGS. 1A and 1B,
and again when movement is begun between FIGS. 1C and
1D.

[0030] Asshown bestby the cross-sectional views of FIGS.
3E and 6E, the connector assembly protrusions 47 and 49 are
resiliently urged outward into a first pair of respective housing
detents 57 and 58 to attach the connector assembly 23 to the
housing 17 in a first position. A second attachment position is
shown best in cross-sectional views of FIGS. 4E and 5E,
where the connector assembly protrusions 47 and 49 engage
respective housing detents 55 and 60. The connector assem-
bly thereby has positions of stable connection with the hous-
ing, the position being changed by applying lateral hand
movement to the housing when the connector assembly is
latched to the shell though its spring ends 35 and 36.

[0031] A preferred structure for the door 13 and its support-
ing spring 27 is shown in FIG. 7. In order to provide the
resilient force that biases the door 13 into the upright position,
legs 67 and 69 are resiliently biased toward each other. This
inward force is applied to respective cam surfaces 71 and 73
ofthe door 13, which causes the door 13, when unobstructed,
to rotate into the upright position shown. But at the same time,
the door 13 is rotatable in the opposite direction to open the
door when the connector 11 is being moved out of the housing
17.

[0032] The spring 27 is shaped to work with the housing
portion 175 (see FIGS. 2A and 2B) to be moved back and
forth with respect to the housing 17 in order to pull the door 13
within the housing when the connector 11 is extended out of
the housing in the position of FIG. 1C. Referring to FIG. 7, the
legs 67 and 69 of the spring 27 are connected to a crossbar 75
through respective vertical segments 77 and 79. Referring to
FIGS. 2A and 2B, the legs 67 and 69 are positioned in respec-
tive slots 81 and 83 on an inner surface of the bottom housing
portion 175b. The vertical segments 77 and 79 extend through
the housing portion 175 at the bottoms of these slots in a
manner that the spring 27 may be moved back and forth a
constrained distance with respect to the housing portion 175.
The crossbar 75 is positioned under the housing portion 175
behind protrusions 85 and 87 that extend from the bottom of
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the housing portion 1756. (That is, to the right of the protru-
sions 85 and 87 in the view of FIG. 2B.)

[0033] A bump 89 formed on the inside of the outer shell 15
(FIG. 2A) is provided to restrain undesired movement of the
crossbar 75 when the housing 17 is moved with respect to the
shell 15. The positive pull of the protrusions 85 and 87 causes
the crossbar 75 to move across the bump 89 when the housing
17 is moved from the position of FIG. 1A to that of FIG. 1B.
(See also the cross-sectional views of FIGS. 3C and 4C.)
[0034] Although the spring 27 moves a distance with the
housing 17 as the housing is moved from the position of F1G.
1B to that of FIG. 1C (see also the cross-sectional views of
FIGS. 4C and 5C), the bump 89 restrains movement of the
crossbar 75 so that the door 13 does not extend out of the
housing 17 when the connector 11 is fully extended from the
device (FIG. 1C). This restraint is caused by resiliently
mounted rails 86 and 88, immediately behind the protrusions
85 and 87 on the underside of the housing 17, pushing down
on the crossbar 75 as the housing is moved forward with
respect to the shell 15. This provides the desirable result of
maintaining the door 13 within the housing 17 when the
connector 11 is extended, so that it does not interfere with the
connector.

[0035] When the housing 17 is moved from the position of
FIG. 1Cto that of FIG. 1D, ends of the slots 81 and 83 engage
the vertical segments 77 and 79 to positively push the spring
crossbar 75 forward over the bump 89. (See also the cross-
sectional views of FIGS. 5C and 6C.) As the housing 17 is
pulled back from the position of FIG. 1D to that of FIG. 1A,
the spring 27 is pushed forward with respect to the housing by
an inherent frictional connection with the outer shell 15. If
this friction is not sufficient, the bump 89 on the shell 15
advances the spring 27 to fully extend the door 13 out of the
housing opening 21 as the shell is moved forward with respect
to the housing. (See also the cross-sectional views of FIGS.
6C and 3C.) The door 13 is then allowed to spring back into its
protective position shown in FIG. 1A.

[0036] Although the various aspects of the present inven-
tion have been described with respect to exemplary embodi-
ments thereof, it will be understood that the present invention
is entitled to protection within the full scope of the appended
claims.

It is claimed:

1. A portable electronic device, comprising:

a housing that includes an opening,

an electrical connector assembly carried by the housing
and moveable with respect thereto between a first posi-
tion wherein the connector extends outside of the hous-
ing through its opening and a second position wherein
the connector is withdrawn into the housing, and

adoor mechanism including a door resiliently carried by an
end of an element that is slideable with respect to the
housing, and wherein (1) in response to movement of the
connector assembly from the first to the second position,
the element moves to a position wherein its end is adja-
cent the housing opening and the door is resiliently
urged about the element end to cover the housing open-
ing, and (2) in response to movement of the connector
assembly from the second to the first position, the ele-
ment moves to another position where the element end is
withdrawn into the housing a sufficient distance so that
the door is also withdrawn within the housing while
being urged against the resilience at the element end.
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2. The device of claim 1, wherein the element includes a
wire having a pair of legs having one end connected to the
door in a manner that a resilient force of the legs with respect
to each other causes the door to rotate to a position substan-
tially perpendicular to the wire legs.

3. The device of claim 1, wherein the element includes a
wire having a pair of legs with one end connected to the door
and another end shaped with segments substantially perpen-
dicular to the legs and a crossbar joining the segments a
distance from the legs, the element being carried by a wall of
the housing with the element motion including sliding the
element legs in slots in one surface of the wall, the element
segments additionally extending through apertures in the wall
so that the element motion includes sliding the crossbar along
an opposite surface of the wall.

4. The device of claim 1, additionally comprising one or
more integrated circuits positioned within the housing that
form a non-volatile memory that is electrically connected
with the connector.

5. The device of claim 1, wherein the connector assembly
additionally includes one or more integrated circuits forming
a non-volatile memory that is electrically connected with the
connector.

6. The device of claim 1, wherein the connector of the
connector assembly includes an USB plug.

7. A portable electronic device, comprising:

an elongated outer shell,

ahousing that is moveable along the length of the shell and

which has an opening at one end thereof,

an electrical connector assembly carried by the housing

and moveable with respect to the housing between one
position extending the connector outside of the housing
through its opening and another position where the con-
nector is withdrawn into the housing,

wherein the housing is also moveable with respect to the

outer shell between one position extending the connec-
tor outside of the outer shell and another position
wherein the connector is withdrawn into the outer shell,

a door mechanism including a door carried by an element

that in turn is slideably carried by the housing with a
portion thereof extending to an outside of the housing
adjacent an inside surface of the outer shell,

abutments on the housing that engage the door element to

move the element along the length of the outer shell, and

a protrusion on the inside surface of the outer shell that

restricts motion of the door element when there is rela-
tive motion between the housing and outer shell but no
engagement of the door element with the housing abut-
ments.

8. The device of claim 7, wherein the door element includes
awire having a pair of legs with one end thereof connected to
the door in a manner that a resilient force of the legs with
respect to each other causes the door to be biased in a position
substantially perpendicular to the wire legs.

9. The device of claim 7, additionally comprising one or
more integrated circuits positioned within the housing that
form a non-volatile memory that is electrically connected
with the connector.

10. The device of claim 7, wherein the connector assembly
additionally includes one or more integrated circuits forming
a non-volatile memory that is electrically connected with the
connector.

11. The device of claim 7, wherein the connector of the
connector assembly includes an USB plug.
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12. A flash memory drive, comprising:

an elongaged outer shell,

an elongated housing that is moveable along a length of the
shell and which has an opening at the first end,

an assembly of a flash memory system and an electrical
connector positioned within the housing and moveable
along its length between extreme positions extending
the connector outside of the housing through its opening
and withdrawing the connector to a position within the
housing,

means responsive to movement of the housing and the
assembly along the length of the shell for latching the
assembly against movement with respect to the shell,
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means responsive to movement of the housing along the
length of the shell when latched to the assembly for
releasing the latch,

means selectively holding the housing to the assembly for
allowing the assembly to be moved with respect to the
shell by movement of the housing, and

means within the housing for covering the housing opening
when the connector is withdrawn to the position within
the housing and for withdrawing into the housing when
the connector is extended to the position outside of the
housing.



