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EQUIPMENT MOUNTING FRAME

This invention relates to frames (also known as racks) for mounting a variety of
measuring, musical recording, audio, or telecommunications equipment in an upright array.
Important examples of these are the well known telecommunications distribution frames,
especially optical distribution frames (ODFs), used to stack trays or boxes of equipment to
and from which may be connected electrical wires and cables, or optical fibres and cables.
For convenience, the invention will be herein described with reference to telecommunications
ODFs, without necessarily excluding its possible uses with other kinds of equipment.

ODF:s typically comprise, as shown in Figure 1 of the accompanying drawings, two
upright members 100 held at fixed spacing from each other by a lower floor box 101 and
upper cross struts 102. The uprights 100 are equipped with fixing holes 103 at intervals
suited to mounting trays or boxes 104 of equipment such as the illustrated slide-out shelf of
optical fibre splice trays 105. The equipment trays or boxes 104 are usually bolted to the
uprights 100 by means of cage nuts inserted in the selected fixing holes 103.

It has been found desirable to provide ODFs with upright side channels 130, 132 on
one or both sides of the ODF as schematically illustrated in Figure 2 of the drawings. These
side channels may be used for storing and routing excess lengths of wires or optical fibres
140 extending from the equipment trays or boxes 134 mounted in the main body 131 of the
ODF. The terms “wires” and “optical fibres” as used herein are intended to include cables
containing multiple wires or optical fibres. Bosses 142 may be provided in the channels to
support the excess lengths of wires or optical fibres, and these bosses may have curved
surfaces of radius selected to control bending of optical fibres 140 within their allowable
range of bending radii. Floor boxes 133 may be included in the side channels as well as in the
main body 131 of the ODF.

The side channels 130, 132 may be formed by structures 130’, 132" attached to the
main body 131 of the ODF, as schematically indicated in Fig. 2, or side channels 202, 204
may be enclosed within an expanded support structure 200 as illustrated in Figure 3, within
which expanded structure the uprights 100 of the main body 131 are provided to support the
equipment trays or boxes 104. Support bosses 201 are indicated for example in the side
channel 204.

Customers prefer the known frames to be pre-assembled as far as practicable, in order
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to reduce installation time in the telecommunications distribution centre or other sites where
these frames may be used. This involves undesirably bulky packaging and excessive shipping
costs, owing to the large proportion of empty space within the pre-assembled racks. This is
illustrated for example in Figure 4 of the drawings, showing the pre-assembled main ODF
body 131 packed on top of two pre-assembled side channel structures 130’ and 132’

The present invention improves on the known mounting frames described above by
transferring the fixing holes 103 to the side channel structures 130" and 132, which structures
can then be nested together for more compact and economical shipping or storage.

The invention accordingly provides an equipment mounting frame comprising two
side support structures of a selected height, at least one of which side support structures (a)
comprises one or more upright members defining a width of that side support structure, and
(b) comprises a foot structure extending from at least one end of the upright member(s), the
foot structure defining a depth of that side support structure and extending across at least one
quarter (preferably at least half, more preferably at least three quarters, especially preferably
substantially all) of the said width, and (c) carries an upright series or row of fixing members,
wherein the two side support structures are connectable together at a distance from each
other to enable equipment trays or boxes to be mounted in superposed array between the side
structures by means of the said fixing members, and wherein the said side support structures
are formed to be nestable together when unconnected to each other for shipment or storage

within a volume less than twice the volume defined by the said width and depth and height.

In preferred embodiments of the frame according to this invention, the said side
support structure has a said foot extending from both ends of the upright member(s). The or
cach said foot structure is preferably attached at its back edge to the said upright member(s)
and has free side and front edges. Side and/or front wall members may be attached to the
said side and/or front foot edges when the two side support structures are not nested
together, preferably after they are assembled for use. Similarly, back wall members and a
front door may be provided to enclose the intermediate space between the side support
structures that receives the equipment trays or boxes. It will in many cases be preferred that
the two said side structures are similar in size and shape. Each of the said side support
structures may carry an upright series or row of the said fixing members, preferably arranged
to provide opposed pairs of their respective fixing members, on which opposed pairs the said

equipment trays or boxes can be mounted.
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Optional body panels can be provided of a size that conveniently packs within the
width and length of the nested side channel structures, and simple cross struts can be packed
inside the enclosed space for fixing the two side structures together to complete the
installation of the frame ready for receiving the equipment trays or boxes. This reduced
structure and nested storage and shipping of the frame components according to the present
invention advantageously reduces the frame manufacturing and shipping costs, without

sacrificing the desirable installation efficiency of pre-assembled frames.

Embodiments of the invention are illustrated by way of example with reference to the
accompanying drawings, wherein,

Figures 1 to 4 schematically show previously known frames as described above;

Figure 5 shows schematically the nested side channel structures of a frame according
to the present invention;

Figure 6 shows schematically the components of a frame according to the invention;

Figures 7 and 8 respectively show schematically the stages in assembling a frame
according to the present invention in comparison with a previously known frame.

Referring to the drawings, in Figure 6 can be seen the two upstanding side channel
structures each consisting of top and bottom feet 1 fixed to the opposite ends of upright back
members 5 having integrally-attached extensions each containing a row of the fixing holes 2
for mounting equipment trays or boxes. Simple cross struts 3 and 4 are provided for
assembling the frame according to the invention with the rows of fixing holes at the required
spacing from each other to receive the equipment trays or boxes. Rows of holes 6 are
provided in the back members 5 for attaching supports to carry excess lengths of wires or
optical fibres as herein described. These frame components may be made of the usual sheet
metal, or possibly of other suitably strong materials, for example alloys or engineering
plastics. These components and suitable body panels can be advantageously nested together
for shipping shown in Figure 5.

Figure 7a shows the two side channel structures 400 with rows of fixing holes 410
and the four struts 420, 430 ready for assembling a frame according to this invention; and
Figure 8a shows for comparison the main body 131 of a previously known frame with fixing
holes 103 and attachable side channel structures 130, 132’. Figures 7b and 8b respectively
show the components of Figs. 7a and 8a assembled together.

Figure 7c shows optional body panels 300 of substantially the same width as the side
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channel strucures ready to cover the back and sides of the frame according to this invention.
Figure 8c correspondingly shows side body panels 350 and wider back body panel
360 ready to cover a previously known frame.
Figures 7d and 8d show the respective assembled and covered frames of Figures 7c
and 8c, with optional openable front side covers 310, 370 and with optional main body doors
320, 380. The doors 320 are wider than the nested side channel components according to

the present invention but may be economically shipped as a separate flat pack.
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CLAIMS

An equipment mounting frame comprising two side support structures of a selected
height, each of which side support structures (a) comprises one or more upright
members defining a width of that side support structure, and (b) comprises a foot
structure extending from at least one end of the upright member(s), the foot structure
defining a depth of that side support structure and extending across at least one
quarter (preferably at least half, more preferably at least three quarters, especially
preferably substantially all) of the said width, and (c) carries an upright series or row
of fixing members, wherein the two side support structures are connectable together
at a distance from each other to enable equipment trays or boxes to be mounted in
superposed array between the side structures by means of the said fixing members,
characterised in that the said side support structures each with the said foot
structure(s) extending therefrom are formed to be nestable together when
unconnected to each other for shipment or storage within a volume less than twice the

volume defined by the said width and depth and height.

A frame according to claim 1, wherein the said side support structure has a said foot

extending from both ends of the upright member(s).

A frame according to claim 1 or 2, wherein the or each said foot structure is attached

at its back edge to the said upright member(s) and has free side and front edges.

A frame according to claim 3, wherein side and/or front wall members are attached to
the said side and/or front edges when the two side support structures are not nested

together.

A frame according to any preceding claim, wherein the two said side structures are

similar in size and shape.

A frame according to any preceding claim, wherein each of the said side support

structures carries an upright series or row of the said fixing members.
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12.

13.

14.

15.

-6 -
A frame according to claim 6, wherein the side support structures are arranged to
provide opposed pairs of their respective fixing members, on which opposed pairs the

said equipment trays or boxes can be mounted.

A frame according to any preceding claim, comprising struts for connecting the two

side support structures together at the said distance from each other.

A frame according to any preceding claim, wherein at least one of the said side
support structures includes support members for supporting excess lengths of

conductors connected to the equipment trays or boxes in use.

A frame according to any preceding claim, wherein the said fixing members are holes
spaced along the series or row at a pitch suitable for mounting the equipment trays or

boxes at selected heights when the assembled frame is upstanding.

A frame according to claim 10, wherein cage nuts are inserted in at least some of the

said holes for mounting the equipment trays or boxes.

A frame according to any preceding claim having the said side structures nested

together for shipping or storage.

A frame according to claim 12, including body panels of width not substantially
greater than the width of the said side structures, nested with the side structures for

shipping or storage.

An assembled frame according to any of claims 1 to 11, having trays or boxes of
equipment, preferably optical fibre equipment, mounted therein, and having at least
one of the said side structures supporting excess lengths of wires or optical fibres

connected to the said trays or boxes.

A telecommunications optical distribution frame according to any preceding claim.



PCT/GB2009/051017

WO 2010/020803

1/10

Fig. 1
(Prior Art)

\ X2 S2YSZYS LS 2YS LIS 282/




WO 2010/020803 PCT/GB2009/051017

2/10
[ d 140~ :L
l ) \\ [
ol 136
u A '@/
734\ ;__,@'/ AT
N NI Pt
134~ 1 b
o lE NP
~ A |
3o~ [T - @//_,112%
' ‘W / W
130 \.\ R @
dn)
' N7 | 135
- _/
N
/_/,
R ~142
—F 142
1 34 \\\\ —z-"‘ @\~\1 36
134 — Ml &Sz
[~ ~
134~ | Il &S 136
~ T
;J S 140
N
S
Al | \I | 132
] ]
// // - -
133 133 132"

Fig. 2
(Prior Art)



WO 2010/020803 PCT/GB2009/051017

310

Fig. 3
(Prior Art)



WO 2010/020803

131

PCT/GB2009/051017
4/10
o (=)
o
¢ o
SO
. )
o 0
[
1
e ’
)% ,__°:n °
9 132’
0
Fig. 4

(Prior Art)

X

b




WO 2010/020803 PCT/GB2009/051017

510

Fig. 5



WO 2010/020803 PCT/GB2009/051017

6/10




WO 2010/020803 PCT/GB2009/051017




WO 2010/020803 PCT/GB2009/051017

8/10







10/10

PCT/GB2009 /051017




INTERNAﬂONALSEARCHREPORT

International application No

PCT/GB2009/051017

A. LASSIFICATION OF SUBJECT MATTER

INV. /18 GO6F1/18 HO4Q1/14 "H02B1/30 G02B6/44

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimumn documentation searched (classification system followed by classmcauon symbols)

HO5K GO6F HO4Q HO2B GO2B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the iniernational search (name of data base and, where practical, search terms used)

EPO-Internal : _ o ' ‘ )

C. DOCUMENTS CONSIDERED TO BE RELEVANT : ..

Category* | Citation of document, with indicz{tion. where appropriate, of the relevant passages Relevant to claim No.

Y US 4 715 502 A (SALMON GARLAND R [US]) 1-15
| 29 December 1987 (1987-12-29)
column 2, line 42 - column 4,

figures 2-8

line 37;

Y US 2005/207103 A1 (RUSSO CHRISTOPHER D - 1-12,14,
[US]) 22 September 2005 (2005-09-22) 15
paragraphs [0027] - [0037]; figure 2 '
Y - CN 1 668 170 A (SHENZHEN TOTEN PREC ‘ ' 13
MACHINERY [CN]) : L N
14 September 2005 (2005-09-14)

abstract; figures 3,4 '

A US 4 641 754 A (HEBEL GREGORY F [US] ET 1-15
AL) 10 February 1987 (1987-02-10)
column 2, line 61 - column 3, line 22;
figure 1 ' S ‘ : .

D Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents : ’ , . - .
*T* later document published after the . international filing date
or priority date and not in conflict with the application but -

"A* document defining the general state of the art which is not

)

considered to be of particular relevance
earlier document but published on or after the international
filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

cited to understand the principle or theory underlylng the
invention

*X* document of pamcular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of pamcular relevance; the claimed invention
cannot be considered to involve an inventive step when the

*0O" document referring to an oral disclosure, use, exhlbmon or document is combined with one or more other such docu-
other means ments, such comblnatlon being obvious to a person skilled
*P* document published prior to the international filing date but in the art.

later than the priority date claimed

"&" document member of the same patent family

Date of the actual completion of the international search

21 October 2009

Date of mailing of the intemational search report

28/10/2009

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk _
Tel. (+31-70) 3402040,

Fax: (+31-70) 340-3016

Authorized officer

Molenaar, Eelco

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

| Information on patent fémily @emﬁers PCT/6B2009/05101 7.
Patent document Publication Patent family - Publication
cited in search report date member(s) date
us 4715502 A 29-12-1987 NONE
bUS 2005207103 Al 22-09-2005 CN 1938668 A 28-03-2007
' KR 20060127216 A 11-12-2006
NNO 2005092002 A2 06-10-2005
CN 1668170 A 14-09-2005 NONE |
10-02-1987  NONE

US 4641754 A

Form PCT/iSA/210 (patent family annex) (April 2005}




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

