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(54) MODULE ASSEMBLY AND COMBINATION WITH CHASSIS AND RAIL ASSEMBLY

(57) The present disclosure is directed to a system
for providing substantially 180 degrees, or more, of rota-
tion between a sheet metal door mounted on a sheet
metal sidewall of a chassis, relative to the chassis. The
system includes a first and a second shaft passing
through a module positioned between the door and the
sidewall, whereby the door rotates about the two shafts,

where the two shafts are not axially aligned. The chassis
may hold sleds of a server, and the door may further
comprise multiple linking modules, such that the sleds
are coupled to the linking modules when the door is in a
closed position, and the sleds are slid home within the
chassis.
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Description

FIELD OF THE INVENTION

[0001] The technical field to which this invention per-
tains is access to an interior of a server. Access to the
interior of servers is currently provided by a side door.
An ordinary sheet metal rotating mechanism on a flip
door or rotating cover has a limit on the angle of rotation
as constrained by the sheet metal’s geometry. The
present disclosure provides a dual axis metal mechanism
to permit 180 degrees of rotation on a flip door. Using a
double shaft flip door mechanism affords door opening
to 180 degrees, and provides a large opening on the side
chassis so that usability and serviceability of a linking
board module or cable routing will be more user friendly.

BACKGROUND

[0002] Computing demand is growing continuously.
GPU servers have evolved to multi-sled systems with
heights of 7, 8, or even 10 U. In expectation of maximizing
computing density of servers, the width of the mother
board or GPU board is as wide as possible. For example,
the HGX2 baseboard from NVidia is 416 mm in width.
While the width of a standard server is 440-448 mm, there
is only a limited amount of space between the sides of
chassis and the sled. Therefore, connections between
each sled become a key point in such systems.
[0003] A known server uses a side door with a linking
board module to achieve connecting with each sled, and
even allows the sled to be installed or extracted simply
and without cable routing. An ordinary sheet metal rotat-
ing mechanism on a flip door or rotating cover has a limit
on the amount of rotation angle constrained by the ge-
ometry of the sheet metal. The limit of rotation on existing
flip doors or rotating covers is about 110 degrees. This
limited degree of rotation effectively limits the access
through the opening.
[0004] Typical flip doors utilize couple "C" geometry on
two sheet metal parts, with a pin through the "C" becom-
ing a rotary axis shaft. Such geometry is simple to fabri-
cate but has a limit on rotation angle caused by the in-
terference of the rotatable parts, and therefore limits the
degree of rotation to about 110 degrees.
[0005] Therefore, it would be desirable to increase the
angle of rotation beyond the limits of about 110 degrees
with existing flip doors. The increase in the degree of
rotation permits easier access to the interior of the chas-
sis, including sleds contained therein. Such an increase
in the angle of rotation of the door or cover permits use-
ability and serviceability of linking board modules, and
permits the sleds to be installed in the server without
cabling. More user friendly access is achieved through
the use of the disclosed embodiments that permit door
rotation on the order of 180 degrees.

SUMMARY

[0006] A structure and method of increasing the degree
of rotation of flip doors beyond about 110 degrees, so as
to fully rotate through an angle of 180 degrees is dis-
closed.
[0007] In one embodiment, existing sheet metal flip
door geometry can be modified by the inclusion of a mod-
ule to receive a second shaft passing through the module.
The module is also fitted to the existing shaft of the sheet
metal flip door.
[0008] In another embodiment, the module includes a
first portion designed to receive the existing shaft of a
sheet metal flip door. The module also includes, as a
second portion, a second shaft receiving portion which
meshes with the existing sheet metal edge of a conven-
tional side wall of a server.
[0009] In a further embodiment, existing sheet metal
geometry of the chassis of a server can be modified with
a module. The module is structured to mesh with the
existing sheet metal geometry and is secured to the ex-
isting sheet metal edge of the chassis by a first shaft.
The module also provides one or more receivers to re-
ceive a second shaft to connect the shaft to a side mount-
ed chassis door.
[0010] In a still further embodiment, the flip door is ca-
pable of a degree of rotation of substantially 180 degrees
and can also be provided with linking board modules
mounted on the flip doors. With guide-pin and floating
designed linking boards, one can easily simultaneously
install the sled and make the cabling connection between
the sled and linking boards by only sliding the sled home
within the server. Rail assembly technology permits two
sleds to be mounted one above the other within the sheet
metal chassis of a computing device, such as a server
mounted in a rack. This obviates the need for manual
cable routing or assembling or disassembling of the link-
ing board after sled installation. Rotation of the flip door,
upon which the linking modules are mounted, into a
closed position permits the male guide pin connectors to
guide and connect the linking boards to the female guide
pin connectors located on the sleds.
[0011] These and other objects and embodiments of
the structure and function of the disclosure will be under-
stood with reference to the detailed description and the
appended drawings. Further particular and preferred as-
pects of the present invention are set out in the accom-
panying independent and dependent claims. Features of
the dependent claims may be combined with features of
the independent claims as appropriate, and in combina-
tions other than those explicitly set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will be described further,
by way of example only, with reference to embodiments
thereof as illustrated in the accompanying drawings, in
which:
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FIG. 1 (PRIOR ART) is a schematic, perspective
view of a server chassis designed to accept two sleds
positioned one above the other.
FIG. 2 (PRIOR ART) is a schematic, front view of an
existing flip door with a limit of rotation of about 110
degrees.
FIG. 3A and 3B (Prior Art) are an enlarged view of
the sheet metal forming the "C" geometry to receive
a single shaft.
FIG. 4 is a schematic elevation view of the module
to enable a degree of rotation of about 180 degrees.
FIG. 5 is a schematic illustration of the placement of
the module of FIG. 4 on an existing flip door.
FIG. 6 illustrates the placement of a second shaft to
secure the module of Fig. 4 to the flip door.
FIG. 7 is a schematic illustration of the assembled
module and flip door of FIG. 6 in relation to the side
wall of a server chassis.
FIG. 8 is a schematic illustration of a top view show-
ing the placement of a first shaft to secure the as-
sembled module and flip door of FIG. 6 to the side
wall of a server chassis.
FIG. 9 is a schematic illustration showing the assem-
bled module and flip door in its 180 degree opened
position on a sidewall of a server chassis.
FIG. 10 is an enlarged view, partially in phantom, of
the module area of FIG. 9.
FIG. 11 is a schematic illustration of the assembly
mechanism used to mount two linking board mod-
ules on the flip door in its opened position.
FIG. 12A is an enlarged view of a portion of a single
linking module as shown in FIG. 11 to show details
of a mounting mechanism to allow the module to float
to align a male or a female guide pin connector.
FIG. 12B is an enlarged portion of the linking module
of FIG. 12A in order to show details of an attachment
system which permits the module to float in order to
align a guide pin connector.
FIG. 13 illustrates the flip door of FIG. 11 in its closed
position.
FIG. 14 illustrates the relative position of each of two
sleds just prior to their engagement with respective
linking board modules on the closed flip door carrying
the same.

DETAILED DESCRIPTION

[0013] The present disclosure can be embodied in
many different forms. Representative embodiments are
shown in the drawings, and will herein be described in
detail. These embodiments are examples or illustrations
of the principles of the disclosure but are not intended to
limit its broad aspects. To that extent, elements and lim-
itations that are disclosed, for example, in the Abstract,
Summary, and Detailed Description sections, but not ex-
plicitly set forth in the claims, should not be incorporated
into the claims, singly or collectively, by implication, in-
ference, or otherwise. For purposes of the present de-

tailed description, unless specifically disclaimed, the sin-
gular includes the plural and vice versa; and the word
"including" means "including without limitation." Moreo-
ver, words of approximation, such as "about," "almost,"
"substantially," "approximately," and the like, can be used
herein to mean "at," "near," or "nearly at," or "within 3-5%
of," or "within acceptable manufacturing tolerances," or
any logical combination thereof, for example.
[0014] FIG. 1 (PRIOR ART) is a schematic, perspec-
tive view of a server 10, including a chassis 12 designed
to accept two sleds 13, 14, and positioned one above the
other. Rails or other devices (not shown) mounted inside
the chassis 12 accept and guide the sleds into position
as they are slid home. The chassis 12 is provided with a
flip door 15 in a sidewall 16 of the chassis 12 to permit
access to the interior 17 of the server 10.
[0015] An enlarged view of the flip door 15 in sidewall
16 of the chassis 12 is illustrated in FIG. 2 (Prior Art). As
shown in FIG. 2, the angle of rotation of the flip door 15
about a pin 18 passing through the sheet metal edge
portions 20, 21 of the flip door 15 and the sheet metal
edge portion 19 of sidewall 16 is limited to about 110
degrees.
[0016] FIG. 3A (Prior Art) shows the geometry of ex-
isting sheet metal edge portions 20, 21 of the flip door
15. FIG. 3B (Prior Art) is an enlargement of the geometry
of the existing sheet metal edge portions 20, 21 of the
flip door 15. The geometry of these sheet metal edge
portions 20, 21 limits the degree of rotation of the flip door
15 about pin 18 to about 110 degrees, as shown by the
arrow A in FIG. 2. Thus, the access to the interior 17 of
the server 10 and its components (in FIG. 2), is restricted
by the construction and geometry of the flip door 15 and
sidewall 16, which has a limited degree of rotation.
[0017] FIG. 4 illustrates the module 40 according to
the present disclosure. Module 40 comprises a central
core 42 to which upper portion 43 and lower portion 44
are attached. Upper portion 43 and lower portion 44 are
configured to receive a first shaft (not shown in FIG. 4).
Upper portion 43 defines a shaft receiving opening 46.
Lower portion 44 defines its own shaft receiving opening
47. Shaft receiving openings 46 and 47 are positioned in
axial alignment, such that a shaft having a longitudinal
axis may pass through opening 46 and can be received
in opening 47. A second shaft receiving portion 45 is also
positioned on the central core 42. Second shaft receiving
portion 45 also defines a shaft receiving opening 48.
However, shaft receiving opening 48 is not aligned with
either of shaft receiving openings 46 or 47. The central
core 42 may be integrally formed with upper portion 43,
lower portion 44, and second shaft receiving portion 45.
The module 40 may be formed of various materials, such
as metal, plastic, or a composite. Preferably, module 40
is formed of metal. The module 40 may be formed of
metal which is cast, forged, and machined; or formed of
sheet metal fabricated as one piece having the various
component portions of the central core 42 and various
shaft receiving portions 43, 44, and 45 formed or shaped
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as an integral unit. The module 40 has been designed to
increase the degree of rotation of flip door 15 without the
need to modify the geometry of existing sheet metal edge
portion 19 of sidewall 16 of existing servers, nor modify
the existing flip doors 15. The module 40 can therefore
be used as a retrofit device on existing servers having
flip door 15 of limited angular rotation to increase the
degree of rotation from about 110 degrees to substan-
tially 180 degrees, or more. Even though it is to be un-
derstood that the module 40 can therefore be used to
retrofit existing flip door 15 to increase the degree of ro-
tation relative to the sidewall 16 of an existing chassis
12, module 40 can also be used as a device for newly
manufactured chassis 12 as well.
[0018] FIG. 5 illustrates the relative position of module
40 in relation to flip door 15. In the embodiment of FIG.
5, there are provided two identical modules 40 and 40’.
However, it is to be understood that the number of mod-
ules employed may vary with the design of flip door 15,
and a greater or fewer number of modules can be used
than as shown in FIG. 5. Also, the number of flip doors
15 per side of the chassis can be one, or greater than
one, depending on the need to access the interior of the
chassis and/or the sleds contained therein.
[0019] FIG. 6 illustrates the placement of a second
shaft 62 into the shaft receiving sheet metal edge portion
21 of flip door 15. After passing through sheet metal edge
portion 21 of flip door 15, the shaft will successively pass
through shaft receiving portion 45 of module 40, and then
sheet metal edge portion 20 of flip door 15. The second
shaft 62 will pass through the respective opening of all
additional modules in a similar manner.
[0020] FIG. 7 shows the placement of a second module
40’ below a first module 40. Second module 40’ is posi-
tioned in alignment with first module 40 so as to receive
the lower end of the second shaft 62 after the second
shaft 62 passes through first module 40. FIG. 7 also il-
lustrates the assembled modules 40, 40’ with flip door
15 prior to being assembled to the sheet metal edge por-
tion 19 of sidewall 16 of chassis 12.
[0021] FIG. 8 illustrates the placement of a first shaft
60 through module 40 and sheet metal edge portion 19
of sidewall 16. Similar to the manner of passing the sec-
ond shaft 62 though module 40, the first shaft 60 will
initially engage and then pass through upper portion 43
of module 40; then successively through sheet metal
edge portion 19 of sidewall 16; and finally through lower
portion 44 of module 40. In this manner flip door 15 will
be rotatably secured to the sidewall 16 of the chassis 12.
[0022] FIG. 9 illustrates the greater degree of rotation
of flip door 15 with regard to sidewall 16 of the chassis
12. Flip door 15 can rotate up to substantially 180 de-
grees, or more, as shown by Arrow B permitting easy
access to interior 17 of the server 10. The greater degree
of rotation of flip door 15 relative to sidewall 16 of the
chassis 12 affords easier access by a worker to the in-
terior of the chassis 12. This greater ease of access can
be exploited in several ways, such as by increasing us-

ability and serviceability of a linking board module or ca-
ble routing and will be more user friendly.
[0023] FIG. 10 illustrates the dual shafts 60, 62 passing
through module 40, the respective edges of flip door 15,
and sheet metal edge portion 19 of sidewall 16.
[0024] It should be understood that we have illustrated
shafts 60, 62 passing through both a module 40 and then
through a module 40’ (FIGs.6, 7 and 10). However, if
desired, a separate, shorter shaft can be employed only
to pass through module 40, and a second separate, short-
er shaft can pass through module 40’. However, we have
found that the use of a single, elongated shaft passing
through both modules 40 and 40’ facilitates the assembly
of the modules to the flip door 15.
[0025] The heretofore description of the use of mod-
ules on the sheet metal edge portion 19 and flip door 15
not only increases the degree of rotation of a flip door
15, from an angle of about 110 degrees to an angle of
180 degrees or more, but also affords the opportunity to
access the interior 17 of the server 10, and also permits
the use of linking board modules to be mounted on the
flip door 15 to assist in cabling the sleds 13, 14 within the
server.
[0026] FIG. 11 illustrates the mounting of an upper link-
ing board module 70 and a lower linking board module
72 to flip door 15. Each of these linking board modules
70, 72 may be provided with a mating connection. The
mating connections may vary, but it is envisioned that
the linking board modules 70, 72 may be provided with
one of a male- or female-guide connector and the sleds
provided with a mating connector. As illustrated in FIG.
11, a series of T-pins 71 are provided on flip door 15 in
order to mount linking board module 70 to flip door 15.
Also are provided a plurality of T-pins 71’ on flip door 15
in order to mount linking board module 72 to flip door 15.
The dotted lines show the intended alignment of respec-
tive lobe-shaped apertures with each respective T-pin.
As shown in the enlarged inset of FIG. 11, the respective
head of the T-pin will enter the larger portion of the lobed
aperture and by relatively moving the T-pin with regard
to the lobe-shaped aperture, the head of the T-pin will be
captured by the smaller portion of the lobe-shaped ap-
erture to secure the respective linking board module 70
or 72 to flip door 15.
[0027] An example male guide pin connector 74 is pro-
vided on the edge of the linking board module 70, as
shown in FIG. 12A. The linking board modules 70, 72
may be mounted to flip door 15 in a floating design fashion
75 by use of a threaded fastener 80 which mates with
threaded socket 82 as shown in the enlarged inset of
FIG. 12A. In the enlarged view of a portion of linking board
module 70 of FIG. 12A, a series of threaded fasteners
80 are used to hold the linking board module in a floating
position in order to permit the male guide pin connector
74 to adjust to a respective guide connector on a respec-
tive sled (13, 14, not shown in FIG 12A) when the sled
is driven home. The floating design fashion 75 provides
holes into which threaded fasteners 80 can pass. The
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linking board module 70 or 72 and corresponding thread-
ed fasteners 80 will position the linking board modules
70 and 72 in a floating configuration. The shank of the
fastener 80 will pass through the hole and engage the
threaded socket 82 to capture the linking board module
70 as shown in the enlarged inset of FIG. 12B. However,
the head of threaded fastener 80 will contact the top of
threaded socket 82 in a manner in which a slight clear-
ance or gap will be formed between the head of threaded
fastener 80 and the outer wall of the linking board module
70 as shown in the enlarged inset of FIG. 12B. This allows
the linking board modules 70 and 72 to be moveably
slightly, relative to the flip door 15, for adjustment and
alignment purposes. When the flip door 15 is shut, the
male guide pin connector 74 will be facing the open face
of the chassis 12. The floating design fashion and the
male guiding pin connector 74 make it possible to provide
cabling connections to the sleds merely by inserting the
sleds 13, 14 into the server 10, and then sliding the sleds
13, 14, home after shutting the door 15. Thus, when the
sleds are slid home, the connectors on the sled connect
to the male guide pin connector 74. The linking board
modules 70 and 72 in this example do not have actual
components, but could have more active components.
[0028] Fig 13 illustrates the flip door 15 with the linking
board modules 70, 72 mounted on the flip door 15, in a
closed position ready to receive the sleds 13, 14. The
guide pin connectors of the linking board modules 70, 72
will be facing the sleds 13, 14. Rail assembly 69 is visible
in the interior of the chassis 12 to receive and allow the
sleds 13, 14 to slide home within the chassis 12.
[0029] FIG. 14 schematically illustrates each of sleds
13, 14 being slid home within the server 10. The linking
board module 70 is positioned, with its male guide pin
connector 74 ready to receive a female guide pin con-
nector 78 on sled 13. Once slid home, sled 13 will auto-
matically position and connect the female guide pin con-
nector 78 with the male guide pin connector 74, thereby
completing the cabling. A corresponding female guide
pin connector 78’ is provided on sled 14 and a male guide
pin connector 74’ is provided on linking board module
72. They can be cabled and joined in a manner similar
to that described in connection with sled 13 and the link-
ing board module 70. Although the male guide pin con-
nectors 74, 74’on the linking board modules 70 and 72
and the female guide pin connectors 78, 78’ on the sleds
13, 14 are described in the above example, it is within
the scope of the disclosure to reverse the arrangement
of the male guide pin connector and female guide pin
connector. Other connectors may be used such as a hole
and pin arrangement.
[0030] Although particular embodiments have been
described herein, it will be appreciated that the invention
is not limited thereto and that many modifications and
additions thereto may be made within the scope of the
invention. For example, various combinations of the fea-
tures of the following dependent claims can be made with
the features of the independent claims without departing

from the scope of the present invention.

Claims

1. A module assembly (40) for mounting a flip door (15)
on a side wall (16) of a chassis (12) such that the flip
door (15) rotates through an angle (B) of at least
180°, the module assembly (40) comprising:
a central core (42); the central core (42) configured
to define an upper first shaft receiving portion (43)
and a lower first shaft receiving portion (44); each of
the upper and the lower first shaft receiving portions
(43, 44) being configured in axial alignment; the mod-
ule assembly (40) further configured to include a sec-
ond shaft receiving portion (45); the second shaft
receiving portion (45) being offset on the central core
(42) with regard to the upper first shaft receiving por-
tion (43) and the lower first shaft receiving portion
(44) such that it is not in axial alignment with either
the upper or the lower first shaft receiving portions
(43, 44).

2. The module assembly (40) of claim 1, further com-
prising a first shaft (60) engaging both the upper and
the lower first shaft receiving portions (43, 44).

3. The module assembly (40) of claim 1 or claim 2, fur-
ther comprising a second shaft (62), the second shaft
engaging the second shaft receiving portion (45) of
the module assembly (40).

4. A combination of the module assembly (40) of claim
2, or claim 3 when dependent on claim 2, and a chas-
sis (12), wherein the chassis (12) comprises a sheet
metal sidewall (16); and, wherein the sheet metal
sidewall (16) comprises a first sheet metal edge (19),
the first sheet metal edge (19) configured to define
an opening to receive the first shaft (60).

5. The combination of claim 4, wherein the upper and
the lower first shaft receiving portions (43, 44) of the
module assembly (40) are aligned with the opening
in the first sheet metal edge (19) of the chassis side-
wall (16).

6. The combination of claim 4 or claim 5, wherein the
first shaft (60) passes through each of the upper and
the lower first shaft receiving portions (43, 44) of the
module assembly (40) and the opening defined in
the first sheet metal edge (19) of the sidewall (16) of
the chassis (12).

7. The combination of any of claims 4 to 6, further com-
prising a flip door (15).

8. The combination of claim 7, wherein the flip door (15)
comprises a second sheet metal edge, the second
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sheet metal edge configured as a geometry defining
a second shaft engaging upper portion (21) and a
second shaft engaging lower portion (20) in axial
alignment on the flip door (15).

9. The combination of claim 8, wherein a second shaft
(62) is configured to engage the upper portion (21)
and the second shaft engaging lower portion (20) of
the flip door (15) in axial alignment with the second
shaft receiving portion (45) of the module assembly
(40).

10. A rail assembly (69) for a computing device in a stor-
age rack, the rail assembly (69) configured to receive
at least an upper sled (13) and a lower sled (14), the
upper sled (13) and the lower sled (14) being inde-
pendently slidably positionable by sliding the upper
sled (13) and the lower sled (14) on the rail assembly
(69), the rail assembly (69) comprising:
a chassis (12), the chassis (12) comprising a sheet
metal sidewall (16) defining an opening therein; the
opening in the chassis (12) being provided with a
rotatable sheet metal flip door (15); the sheet metal
flip door (15) being mounted onto the sheet metal
sidewall (16) with the rotatably through an angle (B)
of at least 180° with regard to the sheet metal side-
wall (16).

11. The rail assembly (69) of claim 10, further comprising
at least one linking module (70, 72) mounted on the
flip door (15), such that the linking module (70, 72)
engages at least one of the upper or the lower sleds
(13, 14) when the flip door (15) is in a closed position
with regard to the sheet metal sidewall (16) and when
the sleds (13, 14) are driven home on the rail assem-
bly (69).

12. The rail assembly (69) of claim 11, wherein there are
at least two linking modules (70, 72) mounted on the
flip door (15), and the at least two linking modules
(70, 72) engage the upper sled (13) and the lower
sled (14) when the upper sled (13) and the lower
sled (14) are driven home on the rail assembly (69).

13. The rail assembly (69) of claim 11 or claim 12, where-
in each of the at least two linking modules (70, 72)
is mounted on the flip door (15) in a floating design
fashion.

14. The rail assembly (69) of any of claims 11 to 13,
wherein each of the at least two linking modules (70,
72) further comprises a male guide pin connector
(74, 74’).

15. The rail assembly (69) of any of claims 10 to 14,
wherein each of the upper and the lower sleds (13,
14) comprises a female guide pin connector (78, 78’).
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