wo 2017/196309 A1 | 0000 0RO O

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
16 November 2017 (16.11.2017)

(10) International Publication Number

WO 2017/196309 A1l

WIPO I PCT

(51) International Patent Classification:
F16B 2/20 (2006.01) F16B 39/02 (2006.01)

(21) International Application Number:
PCT/US2016/031745

(22) International Filing Date:

11 May 2016 (11.05.2016)
(25) Filing Language: English
English

(71) Applicant: HEWLETT PACKARD ENTERPRISE DE-
VELOPMENT LP [US/US]; 11445 Compaq Center Drive
West, Houston, Texas 77070 (US).

(26) Publication Language:

(72) Imventors: YANG, Shou-Jen; 10F-1, No. 66, Jingmao
2nd Rd, NanGang District, Taipei 11568 (TW). NGUYEN,
Minh H; 11445 Compaq Center Dr W., Houston, Texas
77070 (US). CHEN, Jui Lin; 10F-1, No. 66, Jingmao 2nd
Rd, NanGang District, Taipei 11568 (TW).

(74) Agent: ADEKUNLE, Olaolu O. et al.; Hewlett Packard
Enterprise, 3404 E. Harmony Road, Mail Stop 79, Fort
Collins, Colorado 80528 (US).

(81) Designated States (unless 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, 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, 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, TM, TN, TR, TT, TZ,
UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless 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,

(54) Title: TOOL-LESS ASSEMBLING OF ELECTRONIC BOARD ON CHASSIS

104
-\‘\<— 106

112 7

’/—100

(57) Abstract: The present subject matter relates to screws for tool-less assembling of an electronic board on a chassis. In an example
implementation, the screw comprises a threaded pin to secure the screw on the electronic board using a nut. The screw also comprises
a screw head that fits into a hook on the chassis when the electronic board is assembled on the chassis. The screw further comprises
a flange integral to the screw and positioned between the threaded pin and the screw head. The flange is extended radially to support
the electronic board and is positioned at a distance trom the screw head based on a gap to be maintained between the electronic board

and the chassis.

[Continued on next page]



WO 2017/196309 A1 {10000 0 000 OO

EE, ES, FL, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to the identity of the inventor (Rule 4.17(i))

— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:
—  with international search report (Art. 21(3))



WO 2017/196309 PCT/US2016/031745

TOOL-LESS ASSEMBLING OF ELECTRONIC BOARD ON CHASSIS

BACKGROUND
{0001) Devices, such as computers and servers, have eleclronic boards
assembled on a chassis. The electronic boards, for example a motherboard, a
memaory board, an inputiowtput board, and such, may be assembled or mounted
on the chassis through electncal confacts. The chassis may be an electrically
conductive chassis which provides a chassis-ground to the electronic boards. A
gap is maintained between the electronic boards and the chassis to avoid any
direct contact of components and conneactions of the electronic hoards with the
chassis and also {o allow heat to dissipate befween the elecironic boards and

the chassis.

Brier DESCRIPTION OF DRAWINGS
{0002] The following detailed description references the drawings, wherein:
{0003] Fig. 1 fllustrates a screw for tooldess assembling of an electronic

board on a chassis, according o an example implementation of the present
subject matter,

{0004] Fig. 2{a) lllustrales a sectional view of a hexenut, according to an
example implementation of the present subject matter;

{0005] Fig. 2{(b} illustrates a top view of the hex-nul, according to an
axample implementation of the present subject matter; and

{0006] Fig. 3 Hlusirates different slages of {oolless assambling of an
glectronic board on a chassis using the screw and the hex-nul, according {o an
example implementation of the present subject matter.
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DETAILED DESCRIPTION
{0007] An electronic board is generally assembled on a chassis of a device
through screws, nuils, and siandoffs. The chassis may be an elecirically
conductive chassis, and the standoffs may be metal standoffs that form an
glectrical contact between the electronic board and the chassis to provide a
ghassis-ground to the electronic board. The standoffs are of specific height that
allows the electronic board to be at a gap from the chassis for effective heat
dissipation and avoiding any direct contact of the electronic board and the
chassis.
{00068] Assembling an electronic board on a chassis through screws, nuds,
and standoffs involves alignment of standoffs with holes on the electronic board
and on the chassis. The alignment of the standoffs and the holes makes the
assembly process difficult, laborious, and time consuming In case of
assembling an electronic board on a chassis of an enclosure of a sarver, any of
the screws, the nuts, and the standoffs may fall off within the enclosure during
the alignment and assembly process. The screws, the nuls, and the standofis
may fall off o inaccessible localions or over other components, which may
adversely affect the performance of the enclosure.
{0009] Further, assembling an electronic board on a chassis through
screws, nuts, and standoffs generally involves use of tools by an assembly
personnel. The use of tools may be complicated and may slow down the
assembly process. Also, the use of tools may be difficult if the electronic board
is assembled on the chassis where there is a lack of space, for example in an
gnclosure of a server.
{0010] The present subject matter describes screws and nuts that enable
tool-less assembling of electronic boards on a chassis. The screws and the nuts
of the present subject matter, fogether referred as a coupling unit, facilitate in
reducing the amount of effort and time involved in assembling of electronic
hoards on a chassis. The screws and the nuts of the present subject matier also
enable assembly of electronic boards on a chassis without use of any tools. The
electronic boards can be easily assembiled even when there is fack of space

around the chassis.
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{0011] In an example implementation, the screw of the present subject
matter includes a threaded pin at one end of the screw and a screw head at
ancother end of the screw. The screw can be secured on the electronic hoard by
fastening a nut 1o the threaded pin. The screw head of the screw is substantially
flat and extended radially such that it can fit into a hook on the chassis when the
electronic board is assembled on the chassis.

{0012] The screw of the present subject matler also includes a flange
integral fo the screw and positioned between the threaded pin and the screw
head. The flange is extended radially from the screw such that it can support the
glactronic board when the electronic board is assembled on the chassis.
Further, the flange is positioned at a distance from the screw head. The
distance from the screw head depends on a gap to be maintained between the
slectronic board and the chassis after assembly of the electronic board on the
chassis.

{0013] in an example implementation, the nut used for securing the screw
on the electronic board may be a hex-nut. The hex-nut includes internal threads
that complement the threads on the threaded pin of the screw, such that the
hex-nut can be coupled to the threaded pin for securing the screw on the
glectronic board. Further, the hex-nut of the present subject matter includes a
flange integral at one end of the hex-nut. The flange of the hex-nut is ribbed.
The ribbed flange provides a betler grip of the hex-nut for the assembly person
to tightly fasten the hex-nut on the threaded pin with substantial ease.

f0014] For assembling the slectronic board on the chassis, the screws of
the present subject matier may be secured, for example, at the comers of the
glactronic board using the hex-nuts. For secunng the screw, the threaded pin of
the screw may be passed through & hole in the electronic board, from the
bottom side of the electronic board, such that the flange of the screw abuts the
bottom surface of the electronic board. The hex-nut may then be fastened on
the threaded pin protruding out from the hole in the slectronic board. After
securing the screws, for example, at the comers of the electronic board, the
electronic board may be slid onto the chassis such that the screw head of each

of the screws fits into a respective hook on the chassis. it may be noted that the
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chassis may have multiple receplacie hooks at locations depending on the
focations of the holes on the electronic beard through which the screws are
secired. After sliding the electronic board and fitling the screw heads inlo the
hooks on the chassis, the slectronic board may be locked on the chassis using
a thumbscrew or a plunger.

{0015] The screws and the nuts of the present subject matler alfows for
simple and easy assembiing of the elecironic boards on the chassis without any
tools. The flange of the screws of the present subject matter enables
maintaining a gap belween the electronic boards and the chassis. As a resull,
the use of standoffs and complicated alignment procedures associated with the
standoffs are eliminated. Further, since the assembly procedure involves
securing the screws and then sliding the electronic board on the chassis, the
ghances of loose screws or nuts falling off during assembling of the electronic
board can be substantially eliminated.

{0016] The following detailed description refers {o the accompanying
drawings. Wherever possible, the same reference numbers are used in the
drawings and the following description to refer to the same or similar paris.
While several examples are described i the description, modifications,
adaptations, and other implementations are possible. Accordingly, the following
detailed description does nat limil the disclosed examples. Instead, the proper
scope of the disclosed examples may be defined by the appended claims.
{0017] Fig. 1 illustrates a screw 100 for toolless assembling of an
electronic board on a chassis, according o an example implementation of the
present subject matter. As shown, the screw 100 has a threaded pin 102 at one
end of the screw 100, The threaded pin 102 has a oylindrical shape and has
screw threads on its surface for fastening purposes. The screw threads of the
threaded pin 102 may be equally spaced.

{0018] The length of the threaded pin 102 may depend on the thickness of
the electronic board and on the height of the nut for securing the screw 180 on
the electronic board. The diameter of the threaded pin 102 may depend on an
inner diameter of a hole in the electronic board {o allow the threaded pin 102 to
pass through. In an example implementation, the threaded pin 102 has a length
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of about 8.0 mim (with a tolerance of about 20,15 rmm). With the screw threads,
the threaded pin 102 may have an outer diameter of about 3.484 mn (with a
tolerance of about x0.1 mm) and an inner diameter of about 3.333 mm {with g
tolerance of about £80.1 mm}.

{0019] The screw 100, as shown, has a screw head 104 on the other end
of the screw 100. The screw head 104 is substantially flat al the fop and is
aextended radially from the screw 100. The curved surface 106 of the screw
head 104 has an inclined profile. In other words, the diameter of the screw head
104 varies from one end of the screw head 104 {0 the other end of the screw
head 104, The inclined profile of the screw head 104 allows the screw head 104
to securaly sit at {the hole in the electronic board when the screw 100 is secursd.
The maximum diameter and the height of the screw head 104 may depend on
the dimansions of the hogk on the chassis, such that the screw head 104 can fit
into the hook when the electronic board is assembled on the chassis. In an
example implementation, the screw head 104 has a maximum diameter of
about 9.4 mm (with a tolerance of about 20,15 mm} and a height of about 1.45
mm {(with a {olerance of about 0.1 mm).

{0020] Further, the screw 100 has a Hange 108, as shown. The flange 108
is integral to the screw 100 and extends radially from the screw 100. The flange
108 is positioned belween the threaded pin 102 and the screw heaad 104, As
shown, the flange 108 is separated from the threaded pin 102 by a first
cylindrical portion 110 of the screw 100 and is separated from the screw head
104 by a second cylindrical portion 112 of the screw 100.

{0021] The flange 108 of the screw 100 is al a distance from the screw
head 104. The distance is based on a gap {0 be mainigined belween the
slectronic board and the chassis after assembling the electronic board on the
chassis. The distance is equal to the length of the second cylindrical portion
112. The distance of the flange 108 from the screw head 104 can be varied by
varying the length of the second cylindrical portion. In an sxample
implementation, the distance of the flange 108 from the screw head 104 is
about 1.55 mm {(with a tolerance of about £80.1 mm).
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{0022] The flange 108 of the screw 100 extends radially to support the
electronic board when the electronic board is assembled on the chassis. The
diameter and the height / thickness of the flange 108 may depend on the
strength of the flange 108 that is sufficient to support the electronic board. in an
example implementation, the flange 108 has a diameter of about 8.0 mm {with a
tolerance of about £0.15 mm). The flange 108 may have a height / thickness of
about 1.0 mm {(with a tolerance of about £0.1 mm).

{0023] The structural profile and dimensions of the screw 100 are such
that, when the screw 100 18 passed through a hole in the electronic board, the
hole overlaps the first eylindrical portion 110 of the screw 100, The diameter of
the first cylindrical portion 110 may be substantially equal to an inner diameter
of a hole in the electronic board through which the screw 100 is passed. This
facilitates in snug fitting of the first cylindrical portion 110 within the hole, which
provides stability to the screw 100 secured on the electronic board. The external
diameter of the threaded pin 102 is less than the diameter of the first cylindricat
portion 110. This helps in passing of the threaded pin 102 through the hole in
the electronic board with substantial ease. Further, the length of the first
ovlindrical portion 110 may depend on {he thickness of the electronic board. In
an example implementation, the first cylindrical portion 110 has a diameter of
about 3.8 mm (with a tolerance of aboud £0.1 mm) and a length of about 1.5 mm
{with a tolerance of about 0.1 mm).

{0024] Further, the diameter of the second cylindrical portion 112 may
depand on the depth of haooks on the chassis, such that head of a hook on the
chassis can sufficiently overlap the screw head 104 when the elecironic board is
assembled on the chassis. In an example implementation, the second
cylindrical portion 112 has a diameter of about 2.4 mm (with a tolerance of
about 0.1 mm) and a length of about 1.55 mm {with a tolerance of about £0.1
mmj}.

{0025] Fig. 2{a) lustrates a sectional view of a hex-nuf 200, according to
an example implementation of the present subject matier. Fig. 2(b) ilustrates a
top view of the hex-nut 200, according fo an example implemantation of the
present subject matter. The hex-nut 200, as shown, has an annular body 202
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with a hexagonal profile at its outer surface. The inner diameter of the annular
body 202 depends on the diameter of the threaded pin 102 of the screw 100,
The inner surface of the annular body 202 has screw threads 208. The screw
threads 206 on the inner surface of the annular body 202 compliment the screw
threads on the threaded pin 102 of the screw 180, In an example
implementation, the annular body 202 of the hex-nut 200 has a heighi of about
3.8 mm {with a tolerance of about 0.2 mm).

{0026] The hex-nut 200, as shown, has a flange 204 at one end of the
annular body 202, The flange 204 is ribbed, ie., has indentations 208 on iis
outer surface. The ribbed surface of the flange 204 helps in gripping of the hex-
nut 200 while fastening it on the screw 100. The diameter and the height /
thickness of the flange 204 may depend on the strength of the flange 204 and
the amount of grip, that are sufficient o fasten the hest-nut 200 on the screw
108, In an example implementation, the flange 204 has a diameler of about 7.9
mm {with a tolerance of about £0.3 mm).

{00271 The screw 100 and the hex-nut 200 may together form a coupling
tinit for tool-less assembling of the elecironic board on the chassis.

{0028] in an example implementation, the screw 108 and the hex-nut 200
may be made of steel, stainless steel, or any other suitable material.

[0029] i may be noted that the descriplion above mentions exemplary
values of various dimensions of the screw 100 and the hex-nut 200. Other
values are also possible depending on the electronic board and the chassis on
which the electronic board is {o be assemblad.

{0030] Fig. 3 Hlustrates different slages of {oolless assambling of an
glactronic board 302 on a chassis 304 using the screw 100 and the hex-nut 200,
according to an example implementation of the present subject matier. Although
muitiple screws may be secured at multiple holes, for example, at the corners of
the electronic board 302 for assembling the electronic board 302 on the chassis
304, the description herein is described with reference to securing one screw
100 through the hex-nut 200 at one of the holes of the electronic board 302. It
may be noted that the holes at which the screws are secured are the existing
holes of the electronic board 302, It may also be noted that the chassis 304 may
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have receptacie hooks at locations depending on the locations of the holes on
the slectronic board through which the screws are secured.

f0031] At first, the screw 100 is secured at a hole 306 in the elechronic
board 302 by passing the threaded pin of the screw 100 through the hole 308,
from the bottom side of the electronic board 302. The flange of the screw 100
abuts the boltom surface of the electronic board 302. The hex-nut 200 is then
fastened on the threaded pin of the screw 100 protruding out from the hole 308,
to secure the screw 100 on the slectronic board 302, After securing the screw
100, the electronic board 302 is shid onto the chassis 304 iy a direction shown
by arrow 308, such that the screw head of the screw 100 fits into a hook 310 on
the chassis 304. After sliding the eleclronic board 302 and fitting the screw
heads of the screws inio the hooks on the chassis 304, the electronic board 302
is locked on the chassis using a thumbscrew or @ plunger (not shown).

[0032] With reference o the description above, the electronic board 302
can be assembled on the chassis 304 only by hands, without using any tools.
The flange of the screw 100 helps in maintaining a gap between the electronic
board 302 and the chassis 304 and thus eliminates the use of standoffs. The
flange of the hex-nut 200 helps in gripping and fastening on the hex-nut 200
with ease.

{0033] Although implementations for screws, hex-nuts, and coupling uniis
have been described in language specific to structural features, it is to be
understood that the present subject matter is not limited to the specific features
described. Rather, the specific fealures are disclosed and explained as example

implementations for screws, hex-nuis, and coupling units.
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We claim:
1. A coupling unit for tool-lass assembling of an electronic board on a chassls,
the coupling unit comprising:
a screw including:
a threaded pin at one end of the screw;
a screw head at another end of the screw; and
a flange integral to the screw and posilioned between the
threaded pin and the screw head, the flange being extended radially
to support the electronic board and being positioned at a distance
from the screw head based on a gap o be maintained between the
a hex-nut couplable to the threaded pin of the screw for securing the
screw on the electronic board.

2. The coupling unif as claimed in claim 1, wherein the flange of the screw is
separated from the threaded pin by a first cviindrical portion of the screw, and
wherein the flange of the screw is separaied from the screw head by a second
oylindrical portion of the screw.

3. The coupling unit as claimed in claim 2, wherein the first cylindrical portion
has a diameter substaniially equal to an inner diameter of a hole in the
electronic board through which the screw is passed.

4, The coupling unit as claimed in claim 3, wherein the threaded pin has an
external diameter less than the diameter of the first cylindrical portion.

5. The coupling unit as claimed in claim 3, wherein the second cylindrical
portion has & diameter less than the diameter of the first eylindrical portion.

8. The coupling unit as claimed in claim 1, wherein the distance of the flange of
the screw from the screw head is about 1.55 mm.
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7. The coupling unit as claimed in claim 1, whersin the flange of the screw has a
diameter of about 8 mm.

8. The coupling unit as claimed in claim 1, whersin the hex-nul comprises a
flange integral at one end of the hex-nut.

8. The coupling unit as claimed in claim 8, wherein the flange of the hex-nut is
ribbed.

10. The coupling unit as claimed in claim 8, wherein the flange of the hex-nut

has a diamelar of about 7.8 mm.

11. The coupling unit as claimed in claim 1, wherein the screw head of the
screw fits into 8 hook on the chassis when the electronic board is assembled on
the chassis.

12. A screw for {oolless assembiing of an electronic board on a chassis, the
screw comprising:
a threaded pin {o secure the screw on the slectronic board using a nut;
a screw head that fits into a hook on the chassis when the electronic
board is assembied on the chassis; and
a flange integral to the screw and positioned between the threaded pin
and the screw head, wherein the flange is exiended radially to support the
electronic board and is positioned al a distance from the screw head, based
on a gap 1o be maintained between the electronic board and the chassis.

13. The screw as claimed in claim 12, wherein the threaded piiy has a length of
about § mm, and wherein the distance of the flange of the screw from {he screw
head is about 1.55 mm.

14, The screw as claimed in claim 12, wherein the flange of the screw has a

diameter of about 8 mm.
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15. The screw as claimed in claim 12, comprising:
a first coylindrical portion between the flange of the screw and the
threaded pin; and
a second cylindrical portion betwsen the flange of the screw and the
screw head,
wherein the first cylindrical porlion has a diameter substantially
eqgual 1o an inner diameter of & hole in the elsctronic board through

which the screw is passed.
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