COVPONENT MOUNTI NG SYSTEM The present invention relates to a systemfor .
mounting conponents arranged to slide out from a housing to. f-,s‘
facilitate access to the coppgonents. Such a syst efit'nmi ght be 5 used,

for exanple, in a tel ephone exchange, where the conmponents arg_t y
mounted on a card with each card carrying, e. g., a nunber %ﬁﬁfﬁfé
circuits, and, in the case of an exchange for use w th broadband optlcal

net wor ks, SO|Id state opto- electronlc deV|ces One exanple of such a 10"
systemis di-sclosed. in our . : ’ pat ent 397706. . When the
components form part of- a ~a . hportant that the.
mounting system shoul d enabl e access to the card, without requiring the
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practi ce, und fhat wiring or fib opt | bI i n Sloneen
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| nvention,397e0E. i s provi ded a conponent nounting syst em conprising a
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nmount ed for I'vé nove to the housi n% %&ween a cI osed
posi tion i¥s whmpbrtmatndhat fgherenewrting ;6YFEgE should snable acce
to the card, without requ:.r:.ng the components on the card to
15 be decoupled from the larger system of which they form a

part. Accordingly it is necessary to provide a connection,
.in the form of electrical wiring or optical fibres as
appropfiate, extending from the 'c_ard via the housing ferxr -
connection to the rest of the system. The system might be

20 - of a type where the card can be pulled into an extended
position for access. The connection must then be of
sufficient length to extend between the housing and the ‘card :
when the card is pulled out of the housing into its extended f,.
position. In practice, it is found that wiring or fibre

25 optic- cabling between the housing and the card tends to
suffer damage as the card is moved in and out and,
particularly in the case of fibre optic cables, this leads
to degradation or in some cases complete failure of the
connection between the card and the rest of the system.

30 According to the present invention, there is provided a
component mounting system comprising a housing, a mounting
member for supporting one or more components and mounted for
relative movement with respect to the housing between a
closed position in which the mounting member is at least



- 2- partlally recei ved within.the housmg and an open p05|t|on |n V\1hICh the"' '.

mount isag menber projects outside the housing, a connecting el enent
extending in use of the systemfromthe housing to the nmounting nenber, and
a support nenber |ocated 5 in the mrsing for supporting the
connecting el errent sai d su% nenber bei ng mounted in the housing by
means al | owPRF ALY ee e el ntd FhtrebRenRERE DL AR ORAT RRsIoR he
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cabl e P'r ef era utﬂ e connectl ng cable is a flexible duct 25 havi ng a
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to be renovailth faomimiewdousadigus t b€ curvature, this is found to be
15 effectlve to prevent the development of kinks in the cable
by ensur:.ng that the radius of curvature of the cable is
never less than that of the support member Thig markedly
improves the reliability of the mounting system, virtually
eliminating feilure due to cable break'age or damage. As
20 well as being suitable for mounting cards carrying opto-
electronic circuits the system of the present inventien -
might be wused, e.g., to mount splice/storage trays
contairung lengths of cable | |
Preferably the connect:.ng cable is a flexible duct
25 having a bore of between 2mm and 7mm diameter.
kz Preferably the mounting member is mounted on one end of
an arm, the other end of the arm being mounted to the
housing, and the support member is integrally formed with
the other end of the arm. Alternatively, the mounting
30 member may be a-rra_.nge& to be removable from the housing, the
mounting member once removed being freely oriented for
access to the cemponents mounted thereon.
Preferably the system further comprises a restraining
member, at least part of the restraining member projecting
35 radially away from the support member in a plane spaced from
and generally parallel to a main wall of the housing, the
connecting cable belng constrained between the main wall of



mount i ng irenber ‘once renoved being freely oriented for-access to the -
conponent s nount ed thereon Preferably the systemfurther conprises a .._5
restrai ni ng menber, ‘least part of the restraining nmenber projecting 35
radi al |y away fromthe support. nenber isn a pl ane spaced from and generally
parallel to a ndgin wall of the housing, the connecting cable being
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views of gnibhSkurface defines a curve whose curvature is such that, [
when the connecting element conforms to that surface, the '
15 connecting element does not kink. Preferably this curvature

is such that, when the connecting ele'men't comprises an
optical fibre, the optical fibre is prevented from bending
to a radius smaller than its minimum permissible bend
radius.
20 ' A system in 'accordance 'with the presfent invention will
' now be described by way of example, with reference to tﬁe'
figures of the accompanying drawings in which:
_ Figures la and 1b are perspective views of a first
embodiment in partially closed and open positions
25 respectively; ' |
_' Figures 2a to 2¢ are di'agrams illustrating closed,
":Lntermediate and open positions of the connecting member in
the first embodiment; '

Figures 3a and 3b are perpective views of a second

30 embodiment in ©partially clo'_sed and open positions
respectively; ' '

Figures 4a to 44 show the connecting ribbon in the
second embodiment in closed, intermediate and open positions
respectively and a cross-section through a sub-housing,

35 Figure 5 is a perspective view showing a number of cards
mounted in a rack; ' '



enbodiment - in partially <closed and open - positions 25

respe(‘&t,_-i vely; Figures 2a to 2c are diagranms illustrating closed,
internmedi ate and open positions of the connecting nenber in the first
enbodi ment ;- Figures 3a and 3b are per spec‘{ive views of a second 30

enbodi nent in artially, closed a open __positiqQns Jespeci,ively; '
oo o aa to ad GRS (hott oh RO RAP T YO T @ Sl SHRSHARRRR 42,
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cl osed, par ePROdingRh&f Figuwas ByiBpeheiedoparbiativopened And faddy
Figure 9 isopetied® posdttions respuustiwvglygysmwdn i ncl udes a nunber of cards 1
fixed to 10 a m)uigiinsg_laﬁl ate 2. The nmounting plate 2 is nounted via
an arm3 to a hg&@‘}ﬁ ety 110103 SR arm 3 run in-longitudinal slots
5, 6 forned in tBhewdwnisling sgatam imvd wdssnta mpmllext ©ff esyrdst ilvdixed ®ee arm
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K.a mounting p_late res_pecti-vely. - The arm 3 and the slots 5,6 in
' cooperation provide a three-position slider enabling the
15 . mounting plate and the cards to be drawn clear of the

housing to allow access to the components on the cards.

_ In the present example, the componehts on the cards 1
include a number qf' opto-electronic devices. The circuits
formed on the cards are connected to other circuits mounted

20 in different housings by a tube 7 containing a number of
fibre optic cables each provided within an individual .
smaller tube 20 respectively. The tubes 20 at one end
extend through the mounting plate 2 to the circuits on the
cards 1 and at the other end pass through the housing 4 and

25 are terminated in a breakout unit for connection toloi:her
N circuits. The blown fibre duct 21 connects at the breakout
unit 22 from external circuits. The tube 7 may

alternatively extend externally of the housing to form a
continuous blown fibre duct without requiring a breakout 22.

30 A generally semi-circular upsténding wall 13 is foﬁ:med
on the end of the arm 3 nearer the housing 4. This wall
provides a controlled radius around which the conneéting
cable 7 is tightened as the cards are moved between open and

. ~ closed positions. Face 28 of the mounting plate 2 can be

35 . provided with optical cennectors..

View of ra .



3 ncI ude a nunber of Opto eI ectronl c deV| ces: 'The .Ci rcui ts-forimed on the

cards are connected to other circuits nounted 20 in different housangs
by a tube 7 containing a nunber of fibre optic cables each provided wth
an_individual snaller tube 20 respectively. The tubes 20 at one end

extend through the nounting plate 2 to the circuits on the cards 1 and at
the other end pegsrédr @ahté hechehow ke apdsLbion ofarithd céshAdbedngn a
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radius lirg +ﬂg curved wall 13. In the open position the duct is in
t he formof a CI rc the mninmumradius of which is limted by the curved

wal | 13, with %h%ye;@eﬁmge’amym?haogﬁft&mnﬂcﬁ o dugf R WRERANE
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extrene p(13| te'r%tnesdzl.gge dggéi{:fon'\%owever there is slack :I.n the duct and
15 " in this position the upstanding_ s_ide walls 8,9 formed on the

longitudinal edges of the main wall of the housing 4 serve
in conjunction with the lugs 25 on the semi-circular wall 13
to hold the cable in the plane parallel to the main wall of
‘the housing 4. Thus in combination they act as a
20 restraining member. In an alternative embodiment (not
shown) a c‘onti'n'uons' 1lip is used in plaoé of the lngs on the -
semi-circular wall 13, |
Figures 3a and 3b show an alternative embodiment In
this Figure the cards 1 are omitted for clarity. 1In this
25 example, in addition to the fibre 'opti'_c' cable 7 extending -
between the cards and the housing 4 there is also provided -/
a ribbon cable 14 providing an eleetrical c¢onnection.
Standard connectors 11,12 are provided at either end of the
cable fixed to the housing and the mounting plate
30 respectively. 'In this emhod-iment, the mounting plate
includes in addition to a main wall 2a perpendicular side
walls 2b, 2c. A downwardly facing ochannel 24 extends
perpendicularly from the lower longitudinal edge of the main
wall 2a. The connector for the ribbon cable is fixed at the
35 end of the channel 24 nearest the housing. An upwardly
facing channel of corresp‘onding dimensions is formed in a
bottom wall of the housing. When the system is in the

]



ti‘ghtly around the. former 13.and its counterpart. |In the internediate’
posi tikgn however there is slack in the duct and 15 in this position
the upstanding side walls 8,9 fornmed on the |ongitudinal edges of the main
wal | of the housing 4 serve in conjunctio® with the lugs 25 on the
sem-circular wall 13 to hold the cable in the plane parallel to the main
wal | of the clefied @esition thesdovawardlyand i wpwarxdky faeingchannels
restraini ng ¢gyiier abPial8 & Bablabuke ngMAdiche Hoids) the’ EEHOR ¢ ble,
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15 this embodiment, the housing includes in addition to a main
wall 4'a, upper and léwer walls 4'D, 4'.c extending
transversely from the main wall 4’a and downwardly and

upwardly extending lips 4'd,4'e formed on the ends of upper

and lower walls 4’b,4'c remote from the main wall 4’a.

20 These together define a channel in which a mounting member

2! and cards 1’ slide freely. ¢

The mounting member in this example is a box 2’ which

may be used to hold a number of cards 1/ and or fibre and

splice storage'trays. The box 2/ is not in this example

25 joined to the housing 4’ by an arm and s0 is free to be
\/ pulled entirely clear of the housing as shown in Figure 6.
It can therefore be orientated in different planes to
facilitate access to the components it houses. As in the

previous embodiments, the cable 7’ connecting the cards 1’

30 to the rest of the system is wound round a radiused member
and conforms to that member as the box and cards 1',2’ are

moved with respect to the housing 4'. In this embodiment

the radiused member comprises two parts R1l, R2. Each of

these parts is generally semi-circular in plan so that in

35 the position shown in Figure 6 and Figure 8a with the two
parts abutting, the radiused member as a whole is generally

circular. As shown in the Figures, one of the parts, Rl
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" Typi-cally a nunber of nounting systens of the type di,scl osed above. will be
mount ed side-by-side in a rack 30, as shown in Figure 5. A nunber of plates
2 carrying cards 1 are located in the rack 30 and are novabl e by neans of
arm 10 3 in the associated slot. _In the Figure, the arrangenent |s
shown reversed to that of Figure 1 so hat face 28 is nowin front.
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7 projects into the channel for the box and cards [err] Th|
a slot,5 fornmed in the main wall [err] of the housing. Wen !‘m“’mmg Iﬂ!ﬂ”“l
box 27 is reinserted in the channel and pushed back towards t

position, then 5 the rearwardly fae8Ag edge of the box 2' abuts a
forwardly facing dianetric wall of the one part Rl of the radi used nenber

and then pushes that part of the radi GI&IM&nber hone into the fully closed
position shown in Figure 8a..:.To nove the system back into the open
position,.the box 2" is puIIed 10 ..  forward tlghtenlng the cables .7 .
“around-the bne Parcorgionsnt r monnsdagnesibeiemr compaiginopu? | hepsdist, part
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nmount i ng nepber projects outside tlﬁg housi n a connecti g el enen
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a support Ihflember hecheted| baatrd hauéhaghﬂusl@gpﬁortsu@pﬁhélmnhéetmg
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m)\ég’rent of means mﬂqwﬁgmmg@éaﬁmmavement therebetween during at
least part of the movement of the mounting member between
the closed and open positions, so as to follow the movement
15 of the mounting member. '

.2, A system according to claim 1, wherein said support

member is attached to the mounting member so that movement

of the mounting member relative to the housing acts on the

support member to follow the movement of the mounting -
20 member. |

3. A system according to any one of the preceding claims,
__ further comprising an additional support member for‘the
\\s‘ connecting element, the connecting element being disposed
about both support members in use of the system, the
25 additional support member being fixedly mounted with respect
to the housing so that the two support membexrs are closer
together when the system is in said open position with
respect to the closed position.

4., A system according to any one of the preceding claims
30 ‘wherein the support member comprises a radiused portion
about which, in use of .the' system, the co.nnecting member
conforms during at least part of the movement of the
mounting member between the closed and the open portions.
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the closed and open positions, so as to fO||OM/th of the-*f
nmounti-ng nenber. 2, A systemaccording to claiml mmﬂnﬁﬁﬁ mnpport

menber is attached to the nounting nenber so that nDunt

menber relative to the housing acts omrothe support nenber to follow the
novenent of the nounting 20 menber. 3. A system according to any one-

of the pré&cedhAngystems ackordiay cooprelaimg 4n Hdoditheanatospphet hgnmrber
for the CQBFE%%% ke, tE& E%%%%C?h% %E @gg rQS'tQ-QégHtI On‘”eﬁ-b% hout

bot h suppor I-n-use o e Sys support

- menber bePﬁQJPP%ééﬁyr#ééﬁtléd L - rfefme@thet SUPROTROHSERG LS4 RaPlEne t wo- G

support nsgheéa FHront | 8@T gbﬁﬁ&hhig Wi Slyét ania%ﬂ Bl do@P&he
to the cl ose accordln to any

t t t
D8 of r nBOHPAbEal Rec PRRRSEINS Catlaopel iS: AENEGERbAEnREUR R0 RS cco X
radi used palhi eralabcaft thnchousﬂngsandfﬁﬂuang&ﬁzaﬂniﬂg mewmbert aBg itenber:

conf orns EHEE gmgttbg Q%%%o&% tGigyvenent of the mounting member
he

bet ween t osed an en portrons. - 9- 5 A system according to
claim4, further conpr|3|ng a restraining nenber, least part of the

rlestral ni agdrfnb%tahow&éd,ﬂimlm a%aléwaﬁwaxs flr&mmiellasu?&ﬁ]buﬁm ina
pl ane spaced, from a enera wal | o e

housi ng, TfB Eﬁn’ﬂ]ﬁﬁﬁ‘ﬁg c%b‘l"ér%%#) aJC‘o %%’é‘ga KerPed Ll ndq  of

t he hou3|ngeammﬂﬂmwahstbmrtmg neu@@ngasana mmécmﬁﬁtf&uhhﬂgsmpmmar

bt Cyody B BECEE e 1 épen iS85 Us U

i ncl udes a curve ar o the Tal n wal .l
of the hoBEFﬁgd wAdli he restraining nenber : v

- 7. A system according to any one of the preceding claims, in

which the mduntiﬁg member is arranged to be removable from

15 the housing, the mounting member once removed being freely
oriented for access to the components mounted thereon.

8. A system according to any one of the preceding claims, in
which the mounting member is mounted'onlohe end of an arm, -
the other end of the arm being mounted to the housing, and

20 the support member is 1ntegrally formed with the other end
of the arm.

C

9. . A system according to claim 8, in which the one end and
the other end of the arm are arranged to run in longitudinal
slots formed in the mounting member and in the main wall of
25 the housing respectively and providing' a three-position
slider. : =

10. A system according to any one of claims 1 to 7, in which
the housing includes means defining a channel for guidiné
the movement of the mounting member with.respect to the
30 housing, <the support member including at least a first
pdrtion.projecting_into the path of the mounting member and
arranged to run in a longitudinal slot in the housing, in



-

incl udes one of rore radi.al lugs formed integrally- W|th th
A syst em according to any one of the preceding clains, Bmmmn W, L“'
o

mount Hng menber is arranged to be renovable from 15 usl Na
mounti ng menber once renoved being freetyoeriented for access to the
conponents nounted thereon. 8. A system according to any one of the
precedi ng chaenthe mountsing memeemt abytpinwethe ssab@nfoustnpontiond tef an

arm the o ng%ne%a%f Pt i PeEbRY emnﬁ@@sm tEswﬂﬁdﬁlaﬂe and 48 She, the

support..nme is intégrally fornmed-wth the her “€hd of. the arm

"syst em accoR@PRGing c‘f‘g‘F‘h’FB 48, RAVER - tfrTé’“bnE EnPRAR PHE-"E{'-I"?& T te he .
arm are arrghgseéad ®osdrtiion.! ongit udi nal slots fornmed in the nounti ng rrenber
and in the main wall of 25 t he housi ng respectively and providing a
three-position slider. 10. A system according to any one of clains 1 to 7,
in whi ch thalhodsisystew! adeerdiags taefekainy &0chdmnethifalr Yhe dismppont

movement of Et}l%e@()#%&lﬂge@e%lb%ruf@hte}} UGG L9 4LBE 23 acent RAUSING ot NE

support menber i nc g & first portion Ero ecting into t & "pat h
of the mounthey hergéFudhaadr rahgbd Xemetm ifrop | SAGi t 08P A% RF | Fhehe

Pousn n%, : Ih nhousiéa@y, Ulﬁﬁet fite..hzrwnbbaﬁlaan‘@{a al@u&thes tﬁ&%ﬁmd ftﬁ"g%ithlé(i:t I on
0 pus at. por.ti onal on e .housi n one end as i ng
nenber is. ﬁﬂgé‘anﬁroﬁn Ilﬁ'om yﬁ&ﬁl%rr&ctaﬁe 5I“5§€(‘fepo§°t i S’rt?lcg’ "the 11.
A syetem accomileng;ilmg cdaa:tlra ldonformdiwien hehesufpret penbioni fis| attethe

further porl’s Ll”)éﬁ%fa%h%cq'%@tﬁ%ﬁt%lof tcn:e | ongi tudi nal slot renote from
€ irs

the one end o ousi ng, portlon and further portlon t oget her
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12. A system according to any one of the preceding claims
including cooperating downwardly ' and upwardly fécing
channels extending from the housing and the mounting member

15 and together defining a sub-housing for a ribbon cable
connecting the housing to the mounting member.

13. A system according to any of the preceding claims,
wherein said connecting element comprises at least orme -
optical fibre and the support member or members define a
20 minimum radius of curvature for the connecting element.
_ 14. A system according to any one of the preceding cl:':u'.ms
o in which the connecting cable - comprises a flexible dAuct
having a bore of between 2 and 7mm diameter.

15. A system as claimed in claim 14, wherein the duct
25 includes at least one optical fibre package, the package
being a loose fit within the said bore.

16. A system as claimed in claim 15, wherein the fibre
package has an external diameter of between one tenth and
one half of the diameter of said bore.

W



forming a. generally cylindfical surface t'o whi ch ctlng
cabl e conforims when the first portion is at the SHWI@@ I"Hmnm

| ongi tudi nal slot. 12. A system according to any ORe © a pisece |ng S
clainms including cooperating dowwargiy and upwardly facing channels
extendi ng fromthe housing and the nounting nenber 15 and toget her

def i ni ng a7Sub-1h0M§§ﬂemf as elailmean iQﬁtH]&mnmC?i: nﬁl"aiﬂﬁ- hGgSivﬂﬁnltélﬂ he
nmounting ne st o any. of the preceding clains,
wherein s& r?r?i‘c?tqen %Iaeﬁ{% g‘rﬁ) #}%@é ff east one .optical fibre. and

t he support nenber or: nenbers deflne a 20 - /i ni‘mum f adi-U's - of -curvature- .
for the C%ne(ixt'ékﬂs Vﬁ Ei:st&ﬂuéli x%é‘ﬂo{-é" &Q¥c9 eﬁf vf
preceding claims in he conneCting cable conprises a eX|b e duct

havi ng a B&EPeSt 5&\7&5@1 aCCORpParNh Y SHREMISE5. A systemas clained in
claim 14, wherein the duct 25 i ncludes at | east one optical fibre
package, the package being a loose fit within the said bore. 16. A system
as claimed in claim15, wherein the fibre package has an external dianeter
of between one tenth and one half of the diameter of said bore. -11- 17.
A systemas clainmed in claim15 or claim16, wherein said package is a.

bl owabl e fibre unit.. 18. A systen1substant|ally as herelnbefore descri bed
with respect to the acconpanylng dramnngs

;)a_

C

k]



