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FASTENING STRUCTURE AND FASTENING 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/JP2007/069702, filed on Oct. 9, 2007, 
now pending, herein incorporated by reference. 

FIELD 

0002. The embodiments discussed herein are related to a 
fastening structure and a fastening method that are used to 
fasten together a plurality of board-like members for a hous 
ing that is configured by fastening together the board-like 
members, of an electronic apparatus, etc., Such as a server 
apparatus. 

BACKGROUND 

0003. A fastening part such as a nylatch is used to fasten 
together a plurality of board-like members such as plates. A 
nylatch is a part to, for example, fasten two plates, is formed 
by a resin, etc., and is capable of locking and unlocking plates 
with/from each other at a touch. In fastening together plates 
using a nylatch, when the nylatch is forcibly inserted into 
holding holes formed in the plates, the tip of the nylatch is 
deformed and the nylatch is held by the plates. 
0004 Concerning a fastening structure using Such a fas 
tening part, Japanese Laid-Open Utility Model Publication 
No. 05-42722 discloses a trim with a clip wherein the clip is 
fitted to the trim in advance such that the clip is not detached 
from the trim, by fitting a spacer from the tip of the clip that is 
fixed penetrating the trim that is a board-like member and 
wherein the trim and a panel are fastened together by the clip 
by fitting the clip of the trim into a clipping hole of the panel 
(abstract, FIG. 3, etc.). 
0005. When the nylatch or the trim with a clip (Japanese 
Laid-Open Utility Model Publication No. 05-42722) is used 
as a fastening member, it is essential that the positions of the 
fitting holes for the nylatch or the clip to penetrate there 
through coincide among the members. 
0006 For the trim with a clip (Japanese Laid-Open Utility 
Model Publication No. 05-42722), the trim is fixed by sand 
wiching the trim using the head of the clip and the spacer and, 
thereby, the clip is adapted to avoid being pulled out from the 
trim. This clip is attached by forcibly inserting the clip into the 
hole in the panel and the holding hole of the clip is formed 
being larger than the shaft diameter. 
0007 When a nylatch is used, as depicted in FIG. 1, a 
nylatch 200 is fitted penetrating a holding hole 204 formed in 
a nylatch holding plate 202. An anchoring unit 206 of the 
nylatch 200 penetrates the holding hole 204 and, thereby, is 
caused to protrude on the backside of the nylatch holding 
plate 202. In this state, the anchoring unit 206 can be inserted 
into a fixing hole 210 of a plate to be fastened 208. That is, 
FIG. 1 depicts the nylatch 200 in its unlocked state. 
0008 To fasten together the nylatch holding plate 202 and 
the plate to be fastened 208, as depicted in FIG. 2, a locking 
bar-like portion 212 of the nylatch 200 is forcibly inserted in 
the direction indicated by an arrow “a” into the nylatch hold 
ing plate 202, which is directly put on the plate to be fastened 
208, and the plate to be fastened 208, and the anchoring unit 
206 is pushed to be opened in the direction of its diameter 
(arrow b) by the locking bar-like portion 212 inserted therein. 
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As a result, the nylatch holding plate 202 and the plate to be 
fastened 208 are fastened together using the nylatch 200 as 
the medium and the nylatch 200 is locked. 
0009. As above, for thenylatch 200, thenylatch 200 is held 
in the holding hole 204 of the nylatch holding plate 202 and 
the anchoring unit 206 is inserted into the fixing hole 210 of 
the plate to be fastened 208. Therefore, it is essential that the 
position of the holding hole 204 and the position of the fixing 
hole 210 respectively of the nylatch holding plate 202 and the 
plate to be fastened 208 to be fastened together coincide or are 
close to each other. The precision of the hole diameter of each 
of the holding hole 204 and the fixing hole 210 is also impor 
tant to maintain the precision of the fastening. 
0010 Because the nylatch 200 can be fitted at a touch as 
above, its workability is excellent. However, it is necessary to 
specify strict manufacture tolerances of the fitting plates that 
include the holding hole 204 and the fixing hole 210. As 
depicted in FIG. 3, assuming that a plurality of nylatches 
200A, 200B and 200C are used, differences are generated 
between the positions of the holding holes 204 and those of 
the fixing holes 210 due to accumulation of the manufacture 
tolerances of the nylatch holding plate 202 and the plate to be 
fastened 208. Therefore, when the central axis O of the 
holding hole 204 and the central axis O of the fixing hole 
210 are caused to coincide with each other to fix the nylatch 
200A and the nylatch 200A is fixed, a position differenced 
(<d) is generated between the central axis O of the hold 
ing hole 204 and the central axis O of the fixing hole 210 for 
the nylatch 200B that is adjacent to the nylatch 200A, and the 
position differenced (>d) that is generated between the 
central axis O of the holding hole 204 and the central axis 
O of the fixing hole 210 for the nylatch 200C becomes 
larger. Therefore, though the nylatch 200B can be fixed, 
inconvenience occurs that the nylatch 200C even may not be 
inserted not to mention fixing of it, etc. 
0011 To enable a plurality of nylatches such as the 
nylatches 200A, 200B and 200C to be fixed, the differences 
caused by the manufacture tolerances need to be absorbed and 
the hole diameter of each of the holding holes 204 and the 
fixing holes 210 needs to be increased. When hole diameters 
(p and (p respectively of the holding hole 204 and the fixing 
hole 210 are set to be large, the insertion of the nylatch 200 
becomes easy. However, as depicted in FIG.4, when each of 
the hole diameters (p and p is larger than an outer diameter 
(po of the nylatch 200, the fastening function of the nylatch 
200 is degraded and, when the hole diameter (p of the hold 
ing hole 204 of the nylatch holding plate 202 is set to be 
(p>po, the nylatch 200 may not be held in its unlocked State. 
In the case where the nylatch 200 is released from the nylatch 
holding plate 202, another nylatch needs to be prepared when 
the nylatch 200 is lost or when the nylatch 200 is tried to be 
again fitted, etc. Therefore, the workability is degraded. 
0012 Japanese Laid-Open Utility Model Publication No. 
05-42722 includes no suggestion or no disclosure concerning 
the above problems and also includes no disclosure about any 
means of solving those problems. 

SUMMARY 

0013. According to an aspect of the embodiments of the 
present invention, a fastening structure to fasten together a 
first board-like member to be fastened having a hole of a first 
inner diameter and a second board-like member to be fastened 
having a hole of a second inner diameter includes a stopping 
and anchoring part holding board-like member to be disposed 



US 2010/01961 17 A1 

between the first and the second board-like members to be 
fastened, the stopping and anchoring part holding board-like 
member having a hole of a third inner diameter, the third inner 
diameter being Smaller than the first inner diameter, and a 
stopping and anchoring part to include a cylinder portion to 
have an outer diameter, the outer diameter being equal or 
approximate to the third inner diameter, a stopping portion to 
be formed on an upper portion of the cylinder portion, the 
stopping portion having an outer diameter, the outer diameter 
being larger than the first inner diameter; and an anchoring 
unit to be formed in a lower portion of the cylinder portion, the 
anchoring unit having an outer diameter, the outer diameter 
being equal or approximate to the second inner diameter, 
wherein the stopping and anchoring part fastens together the 
first and the second board-like members to be fastened due to 
the cylinder portion being held by the holding board-like 
member by being fitted into the holes of the first and the third 
inner diameters, and the anchoring unit fixing itself to the 
second board-like member to be fastened. 
0014. According to another aspect of the embodiments of 
the present invention, a fastening method of fastening 
together a first board-like member to be fastened having a 
hole of a first inner diameter and a second board-like member 
to be fastened having a hole of a second inner diameter 
includes disposing a stopping and anchoring part holding 
board-like member having a hole of a third inner diameter that 
is smaller than the first inner diameter, between the first and 
the second board-like members to be fastened; causing the 
holding board-like member to hold a cylinder portion of a 
stopping and anchoring part that has the cylinder portion 
having an outer diameter equal or approximate to the third 
inner diameter, a stopping portion that is formed on an upper 
portion of the cylinder portion and that has an outer diameter 
larger than the first inner diameter, and an anchoring unit that 
is formed in a lower portion of the cylinder portion and that 
has an outer diameter equal or approximate to the second 
inner diameter, by fitting the cylinder portion into the holes of 
the first inner diameter and the third inner diameter, and 
anchoring the anchoring unit to the second board-like mem 
ber to be fastened; and fastening together the first and the 
second board-like members to be fastened using the stopping 
and anchoring part. 
0015 The object and advantages of the invention will be 
realized and attained by means of the elements and combina 
tions particularly pointed out in the claims. 
0016. It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are not restrictive of the invention, 
as claimed. 
0017. Other objects, features and advantages of the 
present invention will become more apparent when reading 
the embodiments herein with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0018 FIG. 1 is an explanatory diagram of a conventional 
fastening structure; 
0019 FIG. 2 is a diagram of the conventional fastening 
Structure: 
0020 FIG. 3 is an explanatory diagram of an influence of 
manufacture tolerances of the fastening members; 
0021 FIG. 4 is an explanatory diagram of an adjustment of 
hole diameters to absorb the manufacture tolerances of the 
fastening members; 
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0022 FIG. 5 is a perspective view of a fastening structure 
according to a first embodiment; 
0023 FIG. 6 is a diagram of the fastening structure; 
0024 FIG. 7 is an exploded perspective view of the fas 
tening structure; 
0025 FIG. 8 is a diagram of the relation among the sizes of 
the members; 
0026 FIG. 9 is a diagram of the structure of a nylatch; 
0027 FIG. 10 is a diagram of a holding process of a latch 
main body; 
0028 FIG. 11 is a diagram of a process of attaching plates 
to be fastened to the latch main body; 
0029 FIG. 12 is a diagram of a fastening process; 
0030 FIGS. 13A and 13B are diagrams of floating of the 
latch main body; 
0031 FIG. 14 is a diagram of a fastening structure that 
avoids the influence of differences caused by manufacturing 
tolerances; 
0032 FIG. 15 is a diagram of a latch main body according 
to a second embodiment; 
0033 FIG. 16 is a diagram of a holding plate according to 
a third embodiment; 
0034 FIG. 17 is a perspective view of a server apparatus 
that is an example: 
0035 FIG. 18 is a perspective view of a system board unit; 
0036 FIG. 19 is a partial perspective view of a first fas 
tening unit; 
0037 FIG. 20 is a partial perspective view of a second 
fastening unit; 
0038 FIG. 21 is a diagram of the system board unit that is 
disassembled; 
0039 FIG. 22 is an exploded perspective view of the first 
fastening unit; 
0040 FIG. 23 is an exploded perspective view of the sec 
ond fastening unit; 
0041 FIG. 24 is an explanatory diagram of manufacture 
tolerances in the server apparatus; and 
0042 FIG.25 is a diagram of the relation among members 
to be fastened, a holding plate and the nylatch. 

DESCRIPTION OF EMBODIMENTS 

0043. An embodiment of the present invention includes a 
first and second board-like members to be fastened that are to 
be fastened together, a stopping and anchoring part to stop 
and anchor the board-like members to be fastened, and a 
stopping and anchoring part holding board-like member 
between the first and second board-like members to be fas 
tened. A hole having a third inner diameter that is smaller than 
a hole having a first inner diameter formed in the first board 
like member to be fastened and a hole having a second inner 
diameter formed in the second board-like member to be fas 
tened, is formed in the stopping and anchoring part holding 
board-like member. The stopping and anchoring part holding 
board-like member between the first and the second board 
like members to be fastened holds the stopping and anchoring 
part and, thereby, an influence of differences caused by manu 
facture tolerances of the members is avoided and the fastening 
function is enhanced. 

First Embodiment 

0044. A first embodiment of the present invention will be 
described with reference to FIGS.5 to 9. FIG. 5 is a perspec 
tive view of a fastening structure. FIG. 6 depicts the fastening 
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structure. FIG. 7 is an exploded perspective view of the fas 
tening structure depicting the fastening structure being disas 
sembled. FIG. 8 depicts the relation among the sizes of the 
members. FIG. 9 depicts the structure of a nylatch. 
0045. As depicted in FIGS. 5 to 7, in this fastening struc 
ture 2: for example, a plate to be fastened 4 is used as the first 
board-like member to be fastened; for example, a plate to be 
fastened 6 is used as the second board-like member to be 
fastened; a hole 8 is formed in the plate to be fastened 4; and 
a hole 10 is formed in the plate to be fastened 6. The hole 8 has 
a first inner diameter (p and the hole 10 has a second inner 
diameter (p (FIG. 8). The holes 8 and 10 may be polygonal, 
oblong, etc., in addition to being circular. For example, when 
the holes are oblong, the inner diameters (p and (p only have 
to be the minor axes of the holes. The relation of the inner 
diameters (p and (p may either be piecp or piscp. 
0046 For example, a holding plate 12 as the stopping and 
anchoring part holding board-like member is set between the 
plates to be fastened 4 and 6 that are the board-like members 
to be fastened. This holding plate 12 is a doughnut-formed 
board-like member to hold a nylatch 14 that is an example of 
the stopping and anchoring part, and has a hole 16 formed 
therein to hold the nylatch 14 to be inserted. This hole 16 has 
a third inner diameter (p and the inner diameter p is set to be 
Smaller than the inner diameter (p (p<p). An outer diameter 
(p of the holding plate 12 is larger than the inner diameters (p 
and (p of the holes 8 and 10 (pp and (pp.) (FIG. 8). 
Though the holding plate 12 is circular in this embodiment, 
the holding plate 12 may be polygonal or oblong in addition 
to being triangular or square. 
0047. The nylatch 14 is an example of the stopping and 
anchoring part as above and the nylatch 14 includes a latch 
main body 18, and a latch operating unit 20 as an example of 
the bar-like member. The nylatch 14 is formed by an elastic 
material such as a synthetic resin. This nylatch 14 is held in its 
locked state by inserting the latch operating unit 20 into the 
latch main body 18 and, thereby, causing the latch main body 
18 to hold the latch operating unit 20, and is held in its 
unlocked State by pulling backward or releasing the latch 
operating unit 20 from the latch main body 18. 
0048. The latch main body 18 includes a cylinder portion 
22, a stopping portion 24 and an anchoring unit 26. The 
cylinder portion 22 has an outer diameter (ps that is equal or 
approximate to the inner diameter (p of the hole 16 of the 
holding plate 12 (FIG. 8). The cylinder portion 22 is attached 
with the plate to be fastened 4 and the holding plate 12. 
0049. The stopping portion 24 is a board-like portion 
formed on the upper portion of the cylinder portion 22, and 
has an outer diameter (p. Cop) that is larger than the inner 
diameter (p of the hole 8 of the plate to be fastened 4 (FIG. 8). 
Denoting the height of this cylinder portion 22 as “h”, the 
thickness of the plate to be fastened 4 as “t, and the thick 
ness of the holding plate 12 as “t, the heighth only has to 
be set to be as follows. 

h=t+t (1) 

O 

h1st 1+t (2) 

That is, the height h is equal or approximate to a value 
obtained by totaling the thickness t of the plate to be fastened 
4 and the thickness t of the holding plate 12 (FIG. 8). 
0050. The anchoring unit 26 is formed on the lower por 
tion of the cylinder portion 22, has a cylinder shape whose 
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outer circumference becomes smaller toward the tip thereof, 
and has an outer diameter (p7 that is equal or approximate to 
the inner diameter (p of the hole 10 of the plate to be fastened 
6. This anchoring unit 26 includes, for example, four anchor 
ing pieces 28 as a plurality of boards disposed on the same 
circumference with spacing between each other, and slits 30. 
The anchoring pieces 28 inserted into the hole 10 of the plate 
to be fastened 6 are curved and opened toward their outer 
circumference and, thereby, the anchoring unit 26 is anchored 
to the plate to be fastened 6. Denoting the height of the 
anchoring unit 26 as h, and the thickness of the plate to be 
fastened 6 as ts, the heighth is hit (FIG. 8). 
0051. As depicted in FIG. 9, the latch operating unit 20 
that is inserted in the latch main body 18 to operate the latch 
main body 18 into its locked or unlocked state includes a 
bar-like portion 32 and a head portion 34. 
0.052 On the tip and an intermediate portion on the tip side 
of the bar-like portion 32, annular protrusions 36 and 38 as 
protrusions to forcibly open the anchoring unit 26 of the latch 
main body 18 are formed sandwiching a stopping groove 40. 
An insertion hole 42 is formed in the latch main body 18 into 
which the bar-like portion 32 is inserted. A stopping portion 
44 is formed on the inner wall of each of the anchoring pieces 
28 that extend to the insertion hole 42 and the stopping por 
tions 44 are inserted into the stopping groove 40 of the bar 
like portion 32 inserted into the latch main body 18. 
0053. The tip of each of the anchoring pieces 28 forms a 
curved face that is smaller than the inner diameter of the 
insertion hole 42, and is adapted to be forcibly opened by the 
insertion of the bar-like portion 32. Denoting the inner diam 
eter of the insertion hole 42 as (ps and the inner diameter of the 
tip of each anchoring piece 28 to be reached by the annular 
protrusion 38 of the bar-like portion 32 as p, these inner 
diameters are set to be ps(p. 
0054 The head portion 34 is formed on the upper portion 
of the bar-like portion 32, and constitutes an operation grip to 
operate, that is, attach, detach, insert, or release the latch 
operating unit 20. 
0055. The latch main body 18 of the nylatch 14 is movable 
freely over the length of an interstice of the hole 8 for floating. 
Therefore, even when the hole 10 for fastening is out of 
alignment due to scatter of the manufacture tolerances, the 
latch main body 18 of the nylatch 14 can be moved and fixed 
and the plates to be fastened 4 and 6 can be fastened. 
0056 Since the latch main body 18 of the nylatch 14 is 
held, the nylatch 14 is not detached in its unlocked state and, 
therefore, the workability of the fitting and the fastening can 
be improved. 
0057. A fastening method will be described with reference 
to FIGS. 10 to 12. FIG. 10 depicts a holding process of the 
latch main body. FIG. 11 depicts a process of attaching the 
plates to be fastened to the latch main body. FIG. 12 depicts a 
fastening process. In FIGS. 10 to 12, the same parts as those 
in FIGS. 5 to 9 are given the same reference numerals. 
0058 (1) Holding Process of Nylatch 14 
0059. In the holding process of thenylatch 14: the hole 8 as 
a hole for floating is opened in the plate to be fastened 4; the 
doughnut-like holding plate 12 formed therein with the 
nylatch holding hole 16 holds the latch main body 18 of the 
nylatch 14; and, thereby, the holding plate 12 is held being 
gripped between the plates to be fastened 4 and 6. As depicted 
in FIG.10: the holding plate 12 is disposed on the backside of 
the plate to be fastened 4 that is one of the board-like members 
to be fastened; the cylinder portion 22 and the anchoring unit 
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26 of the latch main body 18 are inserted into the hole 8 of the 
plate to be fastened 4 and the hole 16 of the holding plate 12; 
and the plate to be fastened 4 and the holding plate 12 are set 
around the cylinderportion 22. On the cylinderportion 22, the 
plate to be fastened 4 is sandwiched by the stopping portion 
24 of the nylatch 14 and the holding plate 12 and the latch 
main body 18 of the nylatch 14 is held by the plate to be 
fastened 4. 
0060. In this case, when the latch operating unit 20 is 
temporarily fixed to the latch main body 18, the nylatch 14 is 
held by the plate to be fastened 4 and, therefore, loss, etc., of 
the nylatch 14 can be prevented. 
0061 (2) Process of Attaching Plate to be Fastened 6 
0062. As depicted in FIG. 11, in this process of attaching 
the plate to be fastened 6, the plate to be fastened 6 is attached 
to the anchoring unit 26 of the latch main body 18 held by the 
plate to be fastened 4. In this case, the anchoring unit 26 is 
inserted into the hole 10 of the plate to be fastened 6 and the 
plate to be fastened 6 is overlapped on the holding plate 12. 
0063 (3) Fastening Process 
0064. As depicted in FIG. 12, in this fastening process, 
when, keeping the plate to be fastened 6 on the underside of 
the holding plate 12, a force is applied in the direction indi 
cated by an arrow 'c' to the head portion 34 of the latch 
operating unit 20 of the nylatch 14 and, thereby, the latch 
operating unit 20 is pushed down and, thereby, the bar-like 
portion 32 is moved into the anchoring unit 26, the anchoring 
pieces 28 of the anchoring unit 26 are forcibly curved and 
opened by the annular protrusions 36 and 38 of the bar-like 
portion 32. As a result, the anchoring pieces 28 are strongly 
pushed onto the inner wall of the hole 10 of the plate to be 
fastened 6 and the anchoring unit 26 is deformed such that the 
anchoring unit 26 has an outer circumference that is larger 
than the diameter of the hole 10 under the underside of the 
plate to be fastened 6. Therefore, the plate to be fastened 6 is 
strongly fastened to the plate to be fastened 4 sandwiching the 
holding plate 12 therebetween, by the latch main body 18 and 
the fastening structure 2 is obtained. 
0065. The manufacture tolerances and the fastening of the 
board-like members to be fastened will be described with 
reference to FIGS. 13A, 13B and 14. FIGS. 13A and 13B 
depict the floating of the latch main body. FIG. 14 depicts the 
fastening structure that avoids the influence of the differences 
caused by the manufacturing tolerances. In FIGS. 13A, 13B 
and 14, the same parts as those in FIGS. 5 to 9 are given the 
same reference numbers. 

0066. In the case where the inner diameter (p of the hole 8 
that is a through hole for floating is formed to be an increased 
inner diameter to absorb the manufacture tolerances of the 
plate to be fastened 4, even when the latch main body 18 is 
moved rightward or leftward as indicated by an arrow R or L 
in FIG. 13A or 13B, the holding plate 12 on the backside of 
the plate to be fastened 4 functions to prevent dislocation of 
the latch main body 18 and, therefore, the latch main body 18 
is held by the plate to be fastened 4 and is not released. 
0067. As above, a function of holding the latch main body 
18 onto the plate to be fastened 4 that includes the hole 8 
formed to have the increased inner diameter p is obtained due 
to the holding plate 12. Therefore, the risk of loss, etc., of the 
latch main body 18 due to falling off thereof can be elimi 
nated, the fastening work can become easy, and the workabil 
ity thereof can be improved. 
0068. As depicted in FIG. 14, assuming that a plurality of 
nylatches 14A, 14B and 14C fasten together the plates to be 
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fastened 4 and 6, a difference is generated between the posi 
tion of each hole 8 and the position of each hole 10 due to 
accumulation of manufacture tolerances in the plates to be 
fastened 4 and 6. Therefore, when the central axis O of the 
hole 8 and the central axis O of the hole 10 are caused to 
coincide with each other to fix thenylatch 14A and the nylatch 
14A is fixed, a position difference d (<d) is generated 
between the central axis O of the hole 8 and the central axis 
O. of the hole 10 for the nylatch 14B that is adjacent to the 
nylatch 14A, and the position differenced (>d) that is gen 
erated between the centralaxis O of the hole 8 and the central 
axis O of the hole 10 for the nylatch 14C becomes larger. In 
this case, the manufacture tolerances can be absorbed when 
the inner diameters (p of the hole 8 and cp of the hole 10 are 
increased. The holding plate 12 is put between the plates to be 
fastened 4 and 6 and the latch main body 18 of each of the 
nylatches 14A, 14B and 14C is held by the plate to be fastened 
4. Therefore, the manufacture tolerances can be absorbed by 
the increased inner diameter of each of the holes 8 and 10 and, 
even when a position difference is generated between the 
central axes O and O. of the holes 8 and 10 due to the 
accumulation of the manufacture tolerances, the plates to be 
fastened 4 and 6 can be securely and easily fastened together 
at a plurality of positions by the nylatches 14A, 14B and 14C. 
As opposed to the plurality of nylatches 200A, 200B and 
200C (FIG. 3) that may not be fixed due to the scatter caused 
by the manufacture tolerances, the nylatches 14A, 14B and 
14C can be fitted as above. 

Second Embodiment 

0069. A second embodiment of the present invention will 
be described with reference to FIG. 15. FIG. 15 depicts a latch 
main body according to the second embodiment. 
0070. In the first embodiment, the stopping portion 24 is 
formed integrated into the latch main body 18. In this case, 
when the inner diameter (p of the hole 16 of the holding plate 
12 is formed being smaller than the outer diameter (p, of the 
anchoring unit 26, the stretchability, etc., that the material has 
may be used to attach the holding plate 12 to the cylinder 
portion 22. For example, when the nylatch 14 is made of a 
synthetic resin material and the holding plate 12 is made of a 
metal material, the stretchability that the nylatch 14 has may 
be used and, when the holding plate 12 and the nylatch 14 are 
both made of a synthetic resin material, their stretchability 
also may be used. 
0071. To further facilitate the attachment of the holding 
plate 12 to the latch main body 18, for example, as depicted in 
FIG. 15: the cylinder portion 22 and the stopping portion 24 
of the latch main body 18 may separately be formed; the 
cylinder portion 22 may be extended; a thread portion 46 may 
be formed on the extended portion; and a thread portion 48 
that corresponds to the thread portion 46 may beformed in the 
stopping portion 24. With Such a configuration, the cylinder 
portion 22 and the stopping portion 24 can be attached and 
detached to/from each other using the thread portions 46 and 
48 and, therefore, the holding plate 12 including the hole 16 
that has the inner diameter (ps that is approximate to the outer 
diameter (ps of the cylinder portion 22 can easily be attached 
and detached. Therefore, the workability can be improved. In 
the case where the stopping portion 24 having a different 
outer diameter (pe is prepared, even when the inner diameter 
(p of the hole 8 is set to be larger in the plate to be fastened 4 
to absorb the manufacture tolerances, the stopping portion 24 
whose outer diameter (pe is set to be larger corresponding to 
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the enlarged inner diameter (p can be used as necessary and, 
therefore, the convenience can be enhanced. 

Third Embodiment 

0072 A third embodiment of the present invention will be 
described with reference to FIG. 16. FIG.16 depicts a holding 
plate according to the third embodiment. 
0073. The holding plate 12 is formed to have no end and to 
be annular in the first and second embodiments. However, in 
the third embodiment, a cut-out portion 50 is provided for a 
portion of the holding plate 12 as depicted in FIG. 16 and, 
thereby, the holding plate 12 is formed with the inner diam 
eter (p of the hole 16thereof being capable of being increased 
or decreased as necessary. When the holding plate 12 is 
formed by a plastic material, the inner diameter p can be 
increased by deforming the holding plate 12 using its plastic 
ity when the holding plate 12 is attached, and the inner diam 
eter (ps can return to its original size. Using the holding plate 
12 having Such a configuration, the workability of its attach 
ment to the latch main body 18 is improved. 

Other Embodiments 

0074 (1) In the above embodiments, the plates to be fas 
tened 4 and 6 are exemplified as the two board-like members 
to be fastened that are fastened by the nylatch 14. However, 
the plates to be fastened 4 and 6 do not need to be made of a 
metal material and may be board-like members to be fastened 
that are formed by a non-metal material Such as synthetic 
resin boards. 
0075 (2) In the above embodiments, the nylatch 14 that is 
formed by a synthetic resin material is exemplified. However, 
the nylatch 14 may be formed by a metal material. 

EXAMPLE 

0076 An example of the fastening structure or the fasten 
ing method of the present invention will be described with 
reference to FIGS. 17 to 23. FIG. 17 is a perspective view of 
a server apparatus. FIG. 18 is a perspective view of a system 
board unit. FIG. 19 is a partial perspective view of a first 
fastening unit. FIG. 20 is a partial perspective view of a 
second fastening unit. FIG. 21 depicts the system board unit 
that is disassembled. FIG.22 is an exploded perspective view 
of the first fastening unit. FIG. 23 is an exploded perspective 
view of the second fastening unit. In FIGS. 17 to 23, the same 
parts as those in FIGS. 5 to 9 are given the same reference 
numerals. 
0077. A server apparatus 52 is an example of an electronic 
apparatus for which a fastening structure using the nylatch 14 
(FIG. 5) is implemented and, as depicted in FIG. 17, the 
server apparatus 52 includes a housing unit 54. A plurality of 
system board units 56 are detachably installed in the housing 
unit 54. 
0078. As depicted in FIG. 18, each of the system board 
units 56 has a circuit board 60 installed in a chassis 58 and a 
lid unit 62 is installed on the top of the chassis 58. A first 
fastening unit 64 and a second fastening unit 66 are used to 
fasten together the chassis 58 or the circuit board 60 and the 
lid unit 62. 
0079. As depicted in FIG. 19, in the fastening unit 64, a 
nylatch 141 fastens together a standing wall portion 68 
formed standing on the chassis 58 and the lid unit 62. As 
depicted in FIG. 20, in the fastening unit 66, a nylatch 142 
fastens together a fixing plate 70 formed Standing on the 
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upside of the circuit board 60 and the lid unit 62. The circuit 
board 60 is formed by, for example, an insulating resin and is 
mounted with electronic devices such as memories. 
0080. As depicted in FIG. 21, in the system board unit 56, 
a fastening hole 72 is formed in the standing wall portion 68 
formed standing on the chassis 58 and a fastening hole 74 is 
also formed in the fixing plate 70. In the lid unit 62, a fastening 
hole 78 is formed in a fixing portion 76 that covers the fas 
tening hole 72 and a fastening hole 82 is also formed in a 
fixing portion 80 that covers the fastening hole 74. The fixing 
portions 76 and 80 each in this example are the first board-like 
member to be fastened and each correspond to the plate to be 
fastened 4 of the first embodiment. The fastening holes 78 and 
82 each correspond to the hole 8. The standing wall portion 68 
and the fixing plate 70 each are the second board-like member 
to be fastened and each correspond to the plate to be fastened 
6 of the first embodiment. The fastening holes 72 and 74 each 
correspond to the hole 10. 
I0081. As depicted in FIG.22, the above fastening structure 
2 and the above fastening method are used for the fastening 
unit 64, and the details thereofare as above and will not again 
be described. That is, the holding plate 12 is set inside the 
fixing portion 76 of the lid unit 62 and the latch main body 18 
of the nylatch 141 is attached. Thereafter, the anchoring unit 
26 of the latch main body 18 is inserted into the fastening hole 
72 of the standing wall portion 68 and the latch operating unit 
20 is forcibly inserted into the latch main body 18. Thereby, 
the lid unit 62 is fastened to the standing wall portion 68. 
I0082. As depicted in FIG. 23, the above fastening structure 
2 and the above fastening method are also used for the fas 
tening unit 66, and the details thereofare as above and will not 
again be described. That is, the holding plate 12 is set inside 
the fixing portion 80 of the lid unit 62 and the latch main body 
18 of the nylatch 142 is attached. Thereafter, the anchoring 
unit 26 of the latch main body 18 is inserted into the fastening 
hole 74 of the fixing plate 70 and the latch operating unit 20 is 
forcibly inserted into the latch main body 18. Thereby, the lid 
unit 62 is fastened to the fixing plate 70. 
I0083. The influence and the absorption of the manufacture 
tolerances in the fastening structure will be described with 
reference to FIGS. 24 and 25. FIG. 24 is an explanatory 
diagram of the manufacture tolerances in the server appara 
tus. FIG. 25 depicts the relation among the members to be 
fastened, the holding plate and the nylatch. In FIGS. 24 and 
25, the same parts as those in FIGS. 5 to 8 and 17 to 23 are 
given the same reference numerals. 
I0084. In the server apparatus 52: the dimension of the 
height from the bottom face of the chassis 58 to the center O 
of the fastening hole 72 of the standing wall portion 68 is 
denoted by “L’; the tolerance thereof is denoted by “I’; the 
dimension of the height from the bottom face of the chassis 58 
to the center O of the fastening hole 74 of the fixing plate 70 
is denoted by “L’; and the tolerance thereof is denoted by 
“I”. The standing wall portion 68 having the fastening hole 
72 formed therein is formed being integrated into the chassis 
58 whereas the fixing plate 70 having the fastening hole 74 
formed therein is set on the circuit board 60 fixed to the 
chassis 58. That is, the circuit board 60 is set on the chassis 58 
through a spacer 84 and the fixing plate 70 positioned by a 
fixing pin 86 provided stand on the circuit board 60 is fixed to 
the circuit board 60 by a fixing screw 88. Therefore, manu 
facturing tolerances such as that of the circuit board 60 is 
added to the dimension of the height L on the fastening hole 
74 side. 
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0085 Denoting the inner diameter of each of the fastening 
holes 72 and 74 as “G”, the tolerance thereof as “g”, the 
dimension of the height from the board surface of the circuit 
board 60 to the center “O'” of the fastening hole 74 as “A”, the 
tolerance thereofas “a”, the thickness of the circuit board 60 
as “B”, the tolerance thereofas “b, the height of the chassis 
58 that supports the circuit board 60 as “C”, and the tolerance 
thereofas “c”, the dimension of the height L on the fastening 
hole 74 side is obtained as follows. 

The tolerance I thereof is obtained as follows. 

Therefore, the relation between the tolerances I, and I is as 
follows. 

IsI2 (5) 

I0086. As depicted in FIG. 25, for each of thenylatches 141 
and 142, denoting the outer diameter of the cylinder portion 
22 as “D’, the tolerance thereofas “d, the dimension of the 
inner diameter of each of the fastening holes 78 and 82 on the 
lid unit 62 side as “E”, the tolerance thereof as “e, the 
dimension of the outer diameter of the holding plate 12 as 
“M”, the tolerance thereofas “m, the dimension of the inner 
diameter of the hole 16 as 'F', and the tolerance thereof as 
“f”, the relation between a difference between the dimension 
of the inner diameter F of the holding plate 12 and the dimen 
sion of the outer diameter D of the cylinderportion 22, and the 
tolerance I is as follows. 

The relation between a difference between the dimension of 
the inner diameter E of each of the fastening holes 78 and 82 
and the dimension of the outer diameter D of the cylinder 
portion 22, and the tolerance I is as follows. 

(E-D)/2>I. (7) 

Therefore, the holding plate 12 complements and absorbs the 
difference in the tolerances and the above fastening structure 
2 can be obtained when the relation among a difference 
among the tolerances of the fastening holes 78 and 82, the 
dimension of the outer diameter M of the holding plate 12, 
and the tolerance thereof m is as follows. 

0087 As above, the nylatches 141 and 142 are movable 
freely over the length of an interstice of each of the fastening 
holes 78 and 82 for floating and, even when a difference is 
generated due to the scatter of the manufacture of the fasten 
ing holes 72 and 74, etc., the nylatches 141 and 142 can be 
moved and fixed. 

0088 All examples and conditional language recited 
herein are intended for pedagogical purposes to aid the reader 
in understanding the invention and the concepts contributed 
by the inventor to furthering the art, and are to be construed as 
being without limitation to Such specifically recited examples 
and conditions, nor does the organization of such examples in 
the specification relate to a showing of the Superiority and 
inferiority of the invention. Although the embodiment(s) of 
the present inventions have been described in detail, it should 
be understood that the various changes, Substitutions, and 
alterations could be made hereto without departing from the 
spirit and scope of the invention. 
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I0089. The embodiments of the present invention have 
been described as above. However, the present invention is 
not limited to the above description and those skilled in the art 
can naturally make various modifications and changes thereto 
based on the gist of the present invention that is described in 
claims or disclosed herein. It is needless to say that Such 
modifications and changes are included in the scope of the 
present invention. 
0090 Technical ideas extracted from the above embodi 
ments of the present invention will be listed. The technical 
ideas according to the present invention can be grasped at 
various levels and in various variations from generic concepts 
to limitative concepts and the present invention is not limited 
to the following description. 
0091. A fastening structure to fasten together a first board 
like member to be fastened having a hole of a first inner 
diameter and a second board-like member to be fastened 
having a hole of a second inner diameter includes a stopping 
and anchoring part holding board-like member to be disposed 
between the first and the second board-like members to be 
fastened, the stopping and anchoring part holding board-like 
member having a hole of a third inner diameter, the third inner 
diameter being Smaller than the first inner diameter, and a 
stopping and anchoring part to include a cylinder portion to 
have an outer diameter, the outer diameter being equal or 
approximate to the third inner diameter, a stopping portion to 
be formed on an upper portion of the cylinder portion, the 
stopping portion having an outer diameter, the outer diameter 
being larger than the first inner diameter, and an anchoring 
unit to be formed in a lower portion of the cylinderportion, the 
anchoring unit having an outer diameter, the outer diameter 
being equal or approximate to the second inner diameter, 
wherein the stopping and anchoring part fastens together the 
first and the second board-like members to be fastened due to 
the cylinder portion being held by the holding board-like 
member by being fitted into the holes of the first and the third 
inner diameters, and the anchoring unit fixing itself to the 
second board-like member to be fastened. 
0092. In the above fastening structure, preferably, a height 
of the cylinder portion may be equal or approximate to a value 
obtained by totaling a thickness of the first board-like member 
to be fastened and a thickness of the stopping and anchoring 
part holding board-like member. The anchoring unit may 
have a plurality of boards disposed on a same circumference 
with spacing between each other, and anchor itself to the 
second board-like member to be fastened using the plurality 
of boards being curved to extend a substantially-cylinder 
like-shaped outer circumference thereof. The cylinder-like 
shaped outer circumference of the anchoring unit may 
become Smaller toward a tip thereof. The stopping and 
anchoring part further may have a bar-like member held 
inside the cylinder portion, and wherein the bar-like portion 
being forcibly inserted into the anchoring unit causes the 
plurality of boards that the anchoring unit has to be curved. 
The first board-like member to be fastened that has the hole of 
the first inner diameter may be provided Standing on a circuit 
board incorporated in an electronic apparatus, and be fastened 
to the second board-like member to be fastened by the stop 
ping and anchoring part. 
0093. A fastening method of fastening together a first 
board-like member to be fastened having a hole of a first inner 
diameter and a second board-like member to be fastened 
having a hole of a second inner diameter includes disposing a 
stopping and anchoring part holding board-like member hav 
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ing a hole of a third inner diameter that is smaller than the first 
inner diameter, between the first and the second board-like 
members to be fastened; causing the holding board-like mem 
berto hold a cylinder portion of a stopping and anchoring part 
that has the cylinder portion having an outer diameter equal or 
approximate to the third inner diameter, a stopping portion 
that is formed on an upper portion of the cylinder portion and 
that has an outer diameter larger than the first inner diameter, 
and an anchoring unit that is formed in a lower portion of the 
cylinder portion and that has an outer diameter equal or 
approximate to the second inner diameter, by fitting the cyl 
inder portion into the holes of the first inner diameter and the 
third inner diameter, and anchoring the anchoring unit to the 
second board-like member to be fastened; and fastening 
together the first and the second board-like members to be 
fastened using the stopping and anchoring part. 
0094. In the above fastening method, preferably, a height 
of the cylinderportion may be equal or approximate to a value 
obtained by totaling a thickness of the first board-like member 
to be fastened and a thickness of the stopping and anchoring 
part holding board-like member. The anchoring unit may 
have a plurality of boards disposed on a same circumference 
with spacing between each other, and anchor itself to the 
second board-like member to be fastened using the plurality 
of plates being curved to extend an outer circumference of the 
cylinder portion. A shape of the outer circumference of the 
cylinder portion that the anchoring portion has may become 
Smaller toward a tip thereof. The stopping and anchoring part 
may further have a bar-like member held inside the cylinder 
portion, and wherein the bar-like member being forcibly 
inserted into the anchoring portion causes the plurality of 
plates that the anchoring unit has to be curved. 
0095 According to the embodiments of the present inven 

tion, the following effects can be achieved. 
0096 (1) The stopping and anchoring part inserted into 
each hole of the first and second board-like members to be 
fastened that are to be fastened together are freely movable. 
Therefore, even when a difference is present between the first 
inner diameter of the hole of the first board-like member to be 
fastened and the second inner diameter of the hole of the 
second board-like member to be fastened due to the manu 
facture tolerances of the board-like members to be fastened, 
the first and the secondboard-like members to be fastened can 
be fastened together by moving the stopping and anchoring 
part. 
0097 (2) When the fastening holes are formed at a plural 

ity of positions of the first and the second board-like members 
to be fastened that are to be fastened together, the stopping 
and anchoring part inserted into each of the holes is also freely 
movable. Therefore, though the board-like members to be 
fastened conventionally may not be fastened when a differ 
ence is present between the first inner diameter of each of the 
holes of the first board-like member to be fastened and the 
second inner diameter of each of the holes of the second 
board-like member to be fastened due to the manufacture 
tolerances of the board-like members to be fastened, the first 
and the second board-like members to be fastened can be 
fastened together at the plurality of positions because the each 
of the stopping and anchoring part is movable in the present 
invention. 

0098 (3) Before fastening together the first and the second 
board-like members to be fastened, the stopping and anchor 
ing part can be held using the stopping and anchoring part 
holding board-like member against the first and the second 
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board-like members to be fastened. As a result, the stopping 
and anchoring part can be prevented from being released from 
the board-like members to be fastened before the fastening 
thereofand, therefore, the workability of the fastening can be 
improved. 
0099. The embodiments of the present invention can be 
used for fastening, and attachment and detachment of the 
members used for housing that is configured by fastening 
together a plurality of board-like members, of electronic 
apparatuses, etc., such as a server apparatus, and the stopping 
and anchoring part of the nylatch, etc., has the floating struc 
ture and is held by the board-like members. Therefore, errors 
caused by manufacture tolerances of the members to which 
the nylatches are fitted can be absorbed and, therefore, the 
members can be fastened together. Therefore, the embodi 
ments are useful. 

What is claimed is: 
1. A fastening structure to fasten together a first board-like 

member to be fastened having a hole of a first inner diameter 
and a second board-like member to be fastened having a hole 
of a second inner diameter, comprising: 

a stopping and anchoring part holding board-like member 
to be disposed between the first and the second board 
like members to be fastened, the stopping and anchoring 
part holding board-like member having a hole of a third 
inner diameter, the third inner diameter being smaller 
than the first inner diameter; and 

a stopping and anchoring part to include 
a cylinder portion to have an outer diameter, the outer 

diameter being equal or approximate to the third inner 
diameter, 

a stopping portion to be formed on an upper portion of 
the cylinder portion, the stopping portion having an 
outer diameter, the outer diameter being larger than 
the first inner diameter; and 

an anchoring unit to be formed in a lower portion of the 
cylinder portion, the anchoring unit having an outer 
diameter, the outer diameter being equal or approxi 
mate to the second inner diameter, 

wherein the stopping and anchoring part fastens together 
the first and the second board-like members to be fas 
tened due to the cylinder portion being held by the hold 
ing board-like member by being fitted into the holes of 
the first and the third inner diameters, and the anchoring 
unit fixing itself to the second board-like member to be 
fastened. 

2. The fastening structure of claim 1, wherein 
a height of the cylinder portion is equal or approximate to 

a value obtained by totaling a thickness of the first board 
like member to be fastened and a thickness of the stop 
ping and anchoring part holding board-like member. 

3. The fastening structure of claim 1, wherein 
the anchoring unit has a plurality of boards disposed on a 

same circumference with spacing between each other, 
and anchors itself to the second board-like member to be 
fastened using the plurality of boards being curved to 
extend a Substantially-cylinder-like-shaped outer cir 
cumference thereof. 

4. The fastening structure of claim 2, wherein 
the anchoring unit has a plurality of boards disposed on a 

same circumference with spacing between each other, 
and anchors itself to the second board-like member to be 
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fastened using the plurality of boards being curved to 
extend a Substantially-cylinder-like-shaped outer cir 
cumference thereof. 

5. The fastening structure of claim 3, wherein 
the cylinder-like-shaped outer circumference of the 

anchoring unit becomes Smaller toward a tip thereof. 
6. The fastening structure of claim 4, wherein 
the cylinder-like-shaped outer circumference of the 

anchoring unit becomes Smaller toward a tip thereof. 
7. The fastening structure of claim 5, wherein 
the stopping and anchoring part further has a bar-like mem 

ber held inside the cylinder portion, and wherein 
the bar-like portion being forcibly inserted into the anchor 

ing unit causes the plurality of boards that the anchoring 
unit has to be curved. 

8. The fastening structure of claim 6, wherein 
the stopping and anchoring part further has a bar-like mem 

ber held inside the cylinder portion, and wherein 
the bar-like portion being forcibly inserted into the anchor 

ing unit causes the plurality of boards that the anchoring 
unit has to be curved. 

9. The fastening structure of claim 1, wherein 
the first board-like member to be fastened that has the hole 

of the first inner diameter is provided standing on a 
circuit board incorporated in an electronic apparatus, 
and is fastened to the second board-like member to be 
fastened by the stopping and anchoring part. 

10. A fastening method of fastening together a first board 
like member to be fastened having a hole of a first inner 
diameter and a second board-like member to be fastened 
having a hole of a second inner diameter, comprising: 

disposing a stopping and anchoring part holding board-like 
member having a hole of a third inner diameter that is 
Smaller than the first inner diameter, between the first 
and the second board-like members to be fastened; 

causing the holding board-like member to hold a cylinder 
portion of a stopping and anchoring part that has the 
cylinder portion having an outer diameter equal or 
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approximate to the third inner diameter, a stopping por 
tion that is formed on an upper portion of the cylinder 
portion and that has an outer diameter larger than the first 
inner diameter, and an anchoring unit that is formed in a 
lower portion of the cylinder portion and that has an 
outer diameter equal or approximate to the second inner 
diameter, by fitting the cylinder portion into the holes of 
the first inner diameter and the third inner diameter, and 
anchoring the anchoring unit to the second board-like 
member to be fastened; and 

fastening together the first and the second board-like mem 
bers to be fastened using the stopping and anchoring 
part. 

11. The fastening method of claim 10, wherein 
a height of the cylinder portion is equal or approximate to 

a value obtained by totaling a thickness of the first board 
like member to be fastened and a thickness of the stop 
ping and anchoring part holding board-like member. 

12. The fastening method of claim 10, wherein 
the anchoring unit has a plurality of boards disposed on a 

same circumference with spacing between each other, 
and anchors itself to the second board-like member to be 
fastened using the plurality of plates being curved to 
extend an outer circumference of the cylinder portion. 

13. The fastening method of claim 12, wherein 
a shape of the outer circumference of the cylinder portion 

that the anchoring portion has becomes Smaller toward a 
tip thereof. 

14. The fastening method of claim 13, wherein 
the stopping and anchoring part further has a bar-like mem 

ber held inside the cylinder portion, and wherein 
the bar-like member being forcibly inserted into the 

anchoring portion causes the plurality of plates that the 
anchoring unit has to be curved. 

c c c c c 


