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(57) ABSTRACT

A carrier module detachably connected to a busbar is
provided, including a main body, an electronic connector,
and an elastic member, wherein the elastic member includes
at least one elastic portion disposed between the main body
and the electronic connector. When a first force is applied on
the carrier module along a first direction, the electronic
connector is engaged with the busbar in a first position.
When a second force is applied on the carrier module along
the first direction, the electronic connector moves from the
first position along a second direction to a second position
relative to the main body and compresses the elastic portion.

10 Claims, 11 Drawing Sheets

% -200
\;%400

111b 111a



U.S. Patent Mar. 7, 2017 Sheet 1 of 11 US 9,590,370 B1

FIG. 1




US 9,590,370 B1

U.S. Patent Mar. 7, 2017 Sheet 2 of 11

100+

Ol



U.S. Patent Mar. 7, 2017 Sheet 3 of 11 US 9,590,370 B1




U.S. Patent Mar. 7, 2017 Sheet 4 of 11 US 9,590,370 B1

FIG. 4




US 9,590,370 B1

Sheet 5 of 11

Mar. 7, 2017

U.S. Patent

¢ DI

00C—
00v 00v

0S¢
I 1143 — — 1143

011 | x
o\ e © \

L0¢C1

1143



U.S. Patent Mar. 7, 2017 Sheet 6 of 11 US 9,590,370 B1

340

FIG. 6




U.S. Patent Mar. 7, 2017 Sheet 7 of 11 US 9,590,370 B1

<O

<o

—
4 A N
o o
(@] s
y— R

FIG. 7

113




US 9,590,370 B1

Sheet 8 of 11

Mar. 7, 2017

U.S. Patent

] D 0ce Id ¢l1l

00y — ] —{
e 2 —
m i
e Q )
g 0S¢ c%m o,wum
i




US 9,590,370 B1

Sheet 9 of 11

Mar. 7, 2017

U.S. Patent

6 DId
D 0ct Jd €11
sl )
] | g .
007 — L
L = =
~D
M= A W
13 R 0S¢  0C¢ 0O¥¢
NN o




US 9,590,370 B1

Sheet 10 of 11

Mar. 7, 2017

U.S. Patent

0l DId

S T¥ €11
I — \

N\ NN 0
00y — T ——| | A
o —— |- =
W N
00y ——— |+ , ( ),

ga—— | ose ewm
|




U.S. Patent Mar. 7, 2017 Sheet 11 of 11 US 9,590,370 B1

>100

120)

\
%/110,

400
—+—200

VR VRV

FIG. 11

400

KAy

©
EY O




US 9,590,370 B1

1
CARRIER MODULE AND CONNECTOR
MODULE

CROSS REFERENCE TO RELATED
APPLICATIONS

This non-provisional application claims priority under 35
U.S.C. §119(a) on Patent Application No. 104134633, filed
in Taiwan on Oct. 22, 2015, the entirety of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The application relates in general to a carrier module, and
in particular, to a carrier module having a movable electronic
connector.

Description of the Related Art

A data center is a facility to house computer systems and
associated components, such as telecommunications and
storage systems. [t generally includes power supplies, data
storage devices, environmental control devices (for
example, the air conditioning or fire suppression) and vari-
ous security devices.

A plurality of racks and a plurality of carrier modules are
usually used in the power supplies and data storage devices.
The carrier module can connect to a busbar of the rack for
supplying electric energy or transmitting signal. However,
when the carrier module has large dimensions, it usually
cannot be disposed and fixed on the rack due to production
errors.

BRIEF SUMMARY OF INVENTION

To address the deficiencies of conventional products, an
embodiment of the invention provides a carrier module
detachably connected to a busbar, including a main body, an
electronic connector, and an elastic member, wherein the
elastic member includes at least one elastic portion disposed
between the main body and the electronic connector. When
a first force is applied on the carrier module along a first
direction, the electronic connector is engaged with the
busbar in a first position. When a second force is applied on
the carrier module along the first direction, the electronic
connector moves from the first position along a second
direction to a second position relative to the main body and
compresses the elastic portion.

In some embodiments, the second force exceeds the first
force.

In some embodiments, the distance between the second
position and the main body is less than the distance between
the first position and the main body.

In some embodiments, the second direction is opposite
from the first direction.

In some embodiments, the elastic member is fixed on the
main body.

In some embodiments, the elastic member is fixed on the
electronic connector.

In some embodiments, when the electronic connector is in
the second position, the electronic connector is attached on
a lateral surface of the main body.

In some embodiments, the main body comprises a box
having a lateral surface and a cover joined to the box,
wherein when the cover moves toward the lateral surface
relative to the box, the cover is separated from the box,
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wherein the elastic member further comprises a stopping
portion movably disposed between the cover and the lateral
surface.

In some embodiments, the elastic member comprises a
metal sheet.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading
the subsequent detailed description and examples with ref-
erences made to the accompanying drawings, wherein:

FIG. 1 is a schematic diagram of a carrier module
according to an embodiment of the invention;

FIG. 2 is an exploded-view diagram of the carrier module
in FIG. 1;

FIG. 3 is an enlarged partial exploded-view diagram of
the carrier module in FIG. 2;

FIG. 4 is a schematic diagram of an elastic member
according to an embodiment of the invention;

FIG. 5 is an enlarged partial top view of the carrier
module in FIG. 1;

FIG. 6 is an enlarged partial schematic diagram of the
carrier module in FIG. 1, wherein partial housing of the
cover is omitted;

FIG. 7 is an enlarged partial side view of the carrier
module in FIG. 1;

FIG. 8 is a schematic diagram of a carrier module
disposed in a rack according to an embodiment of the
invention;

FIGS. 9 and 10 are a schematic diagram of a carrier
module disposed in a rack according to another embodiment
of the invention; and

FIG. 11 is a schematic diagram of a carrier module
according to another embodiment of the invention.

DETAILED DESCRIPTION OF INVENTION

The making and using of the embodiments of the carrier
module are discussed in detail below. It should be appreci-
ated, however, that the embodiments provide many appli-
cable inventive concepts that can be embodied in a wide
variety of specific contexts. The specific embodiments dis-
cussed are merely illustrative of specific ways to make and
use the embodiments, and do not limit the scope of the
disclosure.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood to one of ordinary skill in the art to which this
invention belongs. It should be appreciated that each term,
which is defined in a commonly used dictionary, should be
interpreted as having a meaning conforming to the relative
skills and the background or the context of the present
disclosure, and should not be interpreted by an idealized or
overly formal manner unless defined otherwise.

First, referring to FIGS. 1 and 2, a carrier module C in an
embodiment of the invention primarily comprises a main
body 100, an electronic connector 200, and an elastic
member 300. The main body 100 comprises a box 110 and
a cover 120, wherein an accommodating space 130 is
formed therebetween. Therefore, different kinds of elec-
tronic members can be accommodated and carried in the
accommodating space 130, such as a circuit board E1 or a
hard disk E2. The electronic connector 200 and the elastic
device 300 form a connector module.

As shown in FIG. 3, an opening 111a, four holes 1115, and
four perforations 111¢ are formed on a lateral surface 111 of
the box 110. The holes 1115 are respectively situated on four
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corners of the opening 111a, and the distances between the
adjacent holes 1115 are substantially the same. Connecting
members 400 (such as a screw or a rivet) can pass through
the perforations 111¢, such that the electronic connector 200
can be disposed on the lateral surface 111. The position of
the electronic connector 200 corresponds to the opening
111a, therefore, a plurality of wires (not shown) can pass
through the opening 111a and electrically connect the elec-
tronic connector 200 with the electronic members E1 and E2
in the accommodating space 130.

Referring to FIGS. 3-5, in this embodiment, the elastic
member 300 is fixed in the box 110, and has an opening 310,
four elastic portions 320, a stopping portion 340, and a
connecting portion 350. The dimensions of the opening 310
are substantially the same as that of the opening 111a. The
elastic portions 320 are respectively situated on four corners
of the opening 310, and have the appearance similar to the
holes 11156. The dimensions of the elastic portion 320 are
less than that of the hole 11154. Thus, when the elastic
member 300 is disposed in the main body 100, the elastic
portions 320 pass through the holes 1115 and protrude from
the lateral surface 111 of the box 110, and a gap G is formed
between the elastic connector 320 and the main body 100
(FIG. 5). Furthermore, when the elastic member 300 is fixed
on the box 110, the opening 310 corresponds to the opening
111a, such that the configuration of the wires is not
obstructed. In this embodiment, the gap G is between 0.5
mm-3 mm, such as 1 mm. The elastic member 300 is a metal
sheet, for example.

Referring to FIGS. 3-5, the connecting portion 350 of the
elastic member 300 connects the stopping portion 340 and
protrudes from the lateral surface 111. The stopping portion
340 is movably disposed in a third position between the box
110 and the lateral surface 111. It should be noted that, as
shown in FIG. 6, a plurality of protrusions 112 and a
plurality of hook-shaped structures 121 are respectively
formed on the box 100 and the cover 120, such that the cover
120 can be merely separated from the box 110 by sliding
toward the lateral surface 111. When the stopping portion
340 is disposed between the cover 120 and the lateral surface
111, the cover 120 cannot slide toward the lateral surface 111
due to the block of the stopping portion 340. Thus, the cover
120 can be stably joined with the box 110 without additional
locking member. When the user wants to replace or maintain
the electronic members E1 and E2 in the accommodating
space 130, he can press the connecting portion 350, and the
stopping portion 340 leaves the third position between the
cover 120 and the lateral surface 111. Subsequently, the
cover 120 can slide toward the lateral surface 11 and be
separated from the box 110.

Moreover, referring to FIG. 7, in this embodiment, at least
one protruding member 113 is formed on the bottom surface
114 of the box 110 for fixing the carrier module C on a rack
R (FIGS. 8 and 10).

Referring to FIG. 8, when the user wants to supply electric
energy or transmit signals to the carrier module C by the
electronic connector 20, a first force can be provided on the
carrier module C along a first direction Al. The carrier
module C moves into the rack R, and the electronic con-
nector 200 connects a busbar B on the rack R. When the
dimensions of the carrier module C and the position of the
protruding member 113 match the rack R, the electronic
connector 200 can connect the busbar B in a position having
the gap G apart from the main body 100 (a first position),
and the protruding member 113 can enter a recess R1 of the
rack for fixing the carrier module C.
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As shown in FIG. 9, when the dimensions of the carrier
module C and the position of the protruding member 113 do
not match a rack R', which means the carrier module C or the
rack R' has some production errors, the first force can be still
provided on the carrier module C along the first direction
Al. The carrier module C moves into the rack R', and the
electronic connector 200 connects a busbar B of the rack R'.
However, the protruding member 113 cannot enter a recess
R1' while the electronic connector 200 connects the busbar
B. At this time, a second force can be provided on the carrier
module C along the first direction Al, wherein the second
force exceeds the first force. When the carrier module C is
pushed by the second force, the electronic connector 200
moves from the first position along a second direction A2
(opposite from the first direction Al) to a second position
relative to the main body 100, and compresses the elastic
portions 320 of the elastic member 300. In other words, the
main body 100 of the carrier module C can move along the
first direction A1l some distance, and the protruding member
113 can enter the recess R1' for fixing the carrier module C.

When the user wants to maintain or replace the electronic
members E1 and E2 in the carrier module C and takes out
the carrier module C from the rack R', the electronic
connector 200 moves from the second position to the first
position due to the elastic force of the elastic member 300.
It should be noted that, in this embodiment, when the
electronic connector 200 is in the second position, the
electronic connector 200 is attached on the lateral surface
111. That is, there is no gap between the electronic connector
200 and the main body 100 (FIG. 10). In some embodi-
ments, when the electronic connector 200 is in the second
position, a gap is still formed between the electronic con-
nector 200 and the main body 100, and the distance between
the second position and the main body 100 is less than the
distance between the first position and the main body 100.

Referring to FIG. 11, in another embodiment of the
invention, the elastic member 300 is fixed on the electronic
connector 200. The elastic member 300 and the electronic
connector 200 form a connector module. The holes 1115 on
the lateral surface 111 can be omitted. When the second
force is applied on the carrier module C, the elastic portions
320 can contact the main body 100 and be compressed. In
some embodiments, the electronic connector 200 can have a
hollow structure, the elastic member 300 can be fixed on the
electronic connector 200 and disposed in the hollow struc-
ture, and the holes 1115 can be formed on the electronic
connector 200 and communicated with the hollow structure.
The elastic portions 320 can pass through the holes 1115,
and a gap is formed between the main body 100 and the
electronic connector 200.

The first force for connecting the electronic connector 200
with the busbar B can be adjusted according to the shapes
and structures of the electronic connector 200 and the busbar
B, and the second force for pushing the electronic connector
200 to move relative to the main body 100 can be deter-
mined according to the Young’s module of the elastic
portion 320. Furthermore, the number and the position of the
elastic portions 320 can be adjusted as required, and are not
limited to those illustrated in figures.

In summary, the carrier module is provided. The gap is
formed between the main body and the electronic connector
of the carrier module, and the second force for pushing the
electronic connector to move relative to the main body
exceeds the first force for connecting the electronic connec-
tor with the busbar. Therefore, when the dimensions of the
rack match that of the carrier module, the carrier module can
be joined to the rack by merely applying the first force. The
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applied force can be saved. When the dimensions of the rack
do not match that of the carrier module, the second force can
be applied, and the electronic connector moves relative to
the main body and compresses the elastic portions in the
gap. That is, even if a production error is formed on the
recess of the rack or the protrusion of the carrier module, the
carrier module can be still fixed on the rack.

Although some embodiments of the present disclosure
and their advantages have been described in detail, it should
be understood that various changes, substitutions and altera-
tions can be made herein without departing from the spirit
and scope of the disclosure as defined by the appended
claims. For example, it will be readily understood by those
skilled in the art that many of the features, functions,
processes, and materials described herein may be varied
while remaining within the scope of the present disclosure.
Moreover, the scope of the present application is not
intended to be limited to the particular embodiments of the
process, machine, manufacture, compositions of matter,
means, methods and steps described in the specification. As
one of ordinary skill in the art will readily appreciate from
the disclosure of the present disclosure, processes,
machines, manufacture, compositions of matter, means,
methods, or steps, presently existing or later to be devel-
oped, that perform substantially the same function or
achieve substantially the same result as the corresponding
embodiments described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are
intended to include within their scope such processes,
machines, manufacture, compositions of matter, means,
methods, or steps. Moreover, the scope of the appended
claims should be accorded the broadest interpretation so as
to encompass all such modifications and similar arrange-
ments.

While the invention has been described by way of
example and in terms of preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements (as would be apparent to those skilled
in the art). Therefore, the scope of the appended claims
should be accorded the broadest interpretation to encompass
all such modifications and similar arrangements.

What is claimed is:

1. A carrier module detachably connected to a busbar,
comprising:

a main body;

an electronic connector; and

an elastic member, comprising at least one elastic portion

disposed between the main body and the electronic
connector, wherein when a first force is applied on the
carrier module along a first direction, the electronic
connector is engaged with the busbar in a first position,
and when a second force is applied on the carrier
module along the first direction, the electronic connec-
tor moves from the first position along a second direc-
tion to a second position relative to the main body and
compresses the elastic portion; wherein the main body
comprises a box having a lateral surface and a cover
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joined to the box, wherein when the cover moves
toward the lateral surface relative to the box, the cover
is separated from the box, wherein the elastic member
further comprises a stopping portion movably disposed
in a third position between the cover and the lateral
surface; and the elastic member further comprises a
connecting portion, connected to the stopping portion,
wherein when the connecting portion is pressed, the
stopping portion leaves the third position between the
cover and the lateral surface.

2. The carrier module as claimed in claim 1, wherein the
second force exceeds the first force.

3. The carrier module as claimed in claim 1, wherein the
distance between the second position and the main body is
less than the distance between the first position and the main
body.

4. The carrier module as claimed in claim 1, wherein the
second direction is opposite from the first direction.

5. The carrier module as claimed in claim 1, wherein the
elastic member is fixed on the main body.

6. The carrier module as claimed in claim 1, wherein the
elastic member is fixed on the electronic connector.

7. The carrier module as claimed in claim 1, wherein
when the electronic connector is in the second position, the
electronic connector is attached on a lateral surface of the
main body.

8. The carrier module as claimed in claim 1, wherein the
elastic member comprises a metal sheet.

9. A connector module disposed on a lateral surface of a
main body of a carrier module detachably connected to a
busbar, comprising:

an electronic connector; and

an elastic member, comprising at least one elastic portion

disposed between the main body and the electronic
connector, wherein a gap is formed between the elec-
tronic connector and the main body; wherein when a
first force is applied on the carrier module along a first
direction, the electronic connector is engaged with the
busbar in a first position, and when a second force is
applied on the carrier module along the first direction,
the electronic connector moves from the first position
along a second direction to a second position relative to
the main body and compresses the elastic portion;
wherein the main body comprises a box having a lateral
surface and a cover joined to the box, wherein when the
cover moves toward the lateral surface relative to the
box, the cover is separated from the box, wherein the
elastic member further comprises a stopping portion
movably disposed in a third position between the cover
and the lateral surface; and the elastic member further
comprises a connecting portion, connected to the stop-
ping portion, wherein when the connecting portion is
pressed, the stopping portion leaves the third position
between the cover and the lateral surface.

10. The connector module as claimed in claim 9, wherein
the elastic member comprises a metal sheet.
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