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CABLE GUIDE ROLLER APPARATUS \/

- The present invention relates to a mounting system for cable guide roller
apparatus. Cable puide roller apparatuses find use in the installation of electric cables
and the present invention provides a mounring system which permits the cable guide
roller apparatuses to be conveniently mounted along the intended route of the cable
installation.

Background Art

Cable guide roller arrangements generally take the form of a square frame with
one roller arranged along each side of the frame. Thus, the rolfers are formed into a
hollow square through which the cable passes during its installation.
' _ Where a mumber of cables are to be laid within the same trench, it is highly
desirable that the cables be laid in a predetermined position avoiding undesirable
crossovers so that the electric and/or capacitive of properties of the laid cables are as
intended by the engineer who designed the cable system. = Since such cables are
typically kilometres in length, have a cable weight of approximately 40 kg/meter and a
cable diameter of approximately 150 mm, substantial forces are involved in the drawing
of the cable through the trench and in the posmonmg of the cable into its final position
once drawn through the trench.

It is the object of the present invention to jmprove the ease with which the
cables may be placed in their final position once drawn through the trench.

Summary of the Invention :

According to the first aspect of the present invention there is disclosed a
mounting system for a cable guide roller apparatus comprising a frame having at least
one roller therein, the roller or rollers being mounted for rotation relative to said
frame, and said frame and roller, rollers substantially encompassing the cable in use,
said system comprising a slide member arranged to be substantially co-planar with said
frame and at least one coupler slidably connecting said frame to said slide member, said
slide member being mounted wansversely to the intended direction of cable installation
and permitting said frame to reciprocally slide there along in response to net forces
applied to said cable during its movement along its direction of instailation.

According to the second aspect of the present invention, there is provided a
cable guide apparatus comprising a frame having at least one roller and at least one skid -
plate therein, the roller or rollers being mounted for rotation relative to the frame and
the frame, roller or rollers and skid plate or plates being positioned along a path which-
encompasses the cable in use.
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, ‘apparatus. Cable guide roller apparatuses find use-i-nthe—tnstaHation of
‘el ectric cables and the present invention provi des a m)untl n sys em whi ch

pernmits the cable guide roller apparatuses to be ted al ong
the intended route of the cable installation.
Cabl e guide roller arrangenents generall \2/ t ake th are frame

with one roller arranged al ong each sidé<“of the frame Thus the rollers

are formed into a hollow square through which the cable passes during its
i nstall ati on. According to a<third aspect of the present invemion there is disclosed an

installation system for trench-laid cables, said installation system comprising a plurality
of the mounting systems according to the first or aspect of the invention or cable guide
apparatus according to the second aspect of the invention, each located at spaced
intervals along the trench. '

Brief Desmpﬂon of Drawings

Embodiments of the present mvent:on will now be descnbcd with reference to
the drawings in which:

Fig. 1 is a perspective view of a mounting system in accordatnce with a first
embodiment of the invention in use during installation of a cable in a trench;

Fig. 2 is an exploded perspective view of the mounting system of Fig. 1;

Fig. 3 is a transversc cross-sectional view through the trench and illustrating
the positioning of cables into their final position:

Fig. 4 is a view similar to Fig. 3 but illustrating a second embodiment of the
invention;

Fig. 5 is a schematic side elevational view of the winch system used to draw a
cable through the trench from a truck mounted reel; _

Fig. 6 is a plan view of the winch system of Fig. 5;

Fig. 7 is a front view of a monntmg system in accordance with a third
embodiment of the invention;

Fip. 8 is an exploded perspective view of the cable guide apparatms in
accordance with a fourth embodiment of the invention;

Fig. 9 is a perspective view of the cable puide apparatus shown in Fig. 8 in use
during installation of a cable in a trench;

Fig. 10 is a transverse cross-sectional view through the trench and illustrating
the positioning of cables into their final position;

Fig. 11 is a plan view of the trench shown in Fig. 10; and

Fig. 12 is a front view of a fifth embodiment of the invention.

Detailed Description

As seen in Fig. 1, thetrenchlmwhxchthecablehstobelmdxsfomed
from reinforced concrete and has opposed sides 3 and a base 4. Typically the trench 1
is of U-shaped configuration as iltustrated in Fig. 1, however, other coufigurations such
as V of W configurations are also possible. The cable 2 passes throngh-a large mxmber
of cable guide roller arrangements 6 according to a first embodiment of the invention.
Each cable guide foller arrangement 6 has a square frame 7 and four rollers 8.

As best seen tn Fig. 2, each of the frames-7 is provided with a pair of sliding
couplers 9 which are slidably mounted on a slide 10. The slide 10 preferably takes the



fV\here a nunbe
hlghly desira
avoi di ng unde
properties of
t he cabl e sys

r of cables are to belald within th rench,

ble that the cables be laid in a predet rgﬂ q_ﬁsgaem’-ﬁ

sirabl e crossovers so that the electri ive
the laid cables are as intended bythem “e&g
tem Since such cables are typically Ki I'n Iength

of
ned

have a cabl e wei ght of approxinmately 40 kg/ nmeter and a cable d| anet er of

approxi mat el y
cabl e through
position once

© present I nven

in their fina

ror of il RS Acom e i sk V@ﬁ@%‘a&“@bﬂﬁ?ﬁ‘mﬁ& B,

(wthighvfiorksr the) gliidet ikself), raarinternally threaded hut 13sandnan

t he
i nal

}écpm mehrmfea&@m}jdﬂgxﬁm%tﬁﬁmta@ V&h? cr,h ?{O&b' ﬁ&hf{ﬁycﬂﬁw gged

osi tion once
threaded rod 14 are provided with en flanges 15 whxch are bolted to short lengihs

of I-beam 16.

As will be appreciated from Fig. 1, the nut 13 can be rotated in order to adjust
the overall length of the slide 10 and the I-beams 16 conveniently mate with the upper
edge of the sides 3 of the wrench 1. In this way the cable guide roller arrangements 6
each with their corresponding slide 10 are able to be easily and quickly positioned at
spaced intervals along the length of the trench.

As indicated schematically in Figs. 5 and 6, a leader wire 20 is passed (fom a
winch 22 through all the rollers 8 and connected to the cable 2 locaied in a truck
mounted reel 21. The reel 21 and winch 22 are located at opposite ends of the trench
1. The leader wire 20 is then winched onro the drum of the winch 22 in order to pujl
the cable 2 from the reel 21 and along the trench 1. Since the trench 1 is not normally
a straight line, as the cable 2 snakes along the trench I, the cable guide roller
arrangements 6 are free to slide reciprocally along the slide 10 and thereby
accommodate transverse forces applied to the rollers 8 by the cable 2.

Furthermore, once the cable 2 has been extended along the length of the trench
1, each of the cable guide roller axrangements 6.1s able to be moved into a final positiop
from which the cable 2 is dropped from the roller guide arrangements 6. This drop
release is as indicated in Fig. 3 and is brought about by removal of the lowermost one
of the four portions making up the square frame 7. As indicated in Fig. 3, where a
plurality of cables 2A, 2B, 2C, efc. are to be laid within the same trench 1, then the
cable guide roller arrangements 6 is able to be slid into a suitable position prior to the
drop so that cable 2C can be easily dropped into its final position. This prevents
uniatended tangling of the cables 2A, 2B, 2C, etc. within the trench 1 and ensures that
the electrical and capacitive properties for all the cables laid within the trench 1 are as
they were designed to be. Furthermore, becanse of the weight of the cables, the casy
sliding ability of the cable guide rofler arrangements 6 relative to the slides 10 means
that this final positioning is easily achieved without having to adjust the cable.

In some circumstances where the trench 1 does not extend substantially
horizontally, for example where the cable is required to cross under a culvert or some
other obstacle, substantial vertical forces can be applied to the cable guide roller

arrangements. Under these circumstances in order to overcome these additional forces, -

a second slide 30 is provided as in the second embodiment of the invention shown in
Fig. 4. This can be tightly wedged between the sides 3 of the trench 1 by means of
operation of the nut 13. The two slides 10 and 30 therefore form a pair of rails

_between which the cable guide roller arrangement 6 is free Lo reciprocally slidc. This



. Sunmary of the Invention According to the Tirst aspect of the

‘present invention there is disclosed a nounting syatsaa fisBea Repladed gui de

roll er apparatus conprising a frane having at | eas herein, the
roller or rollers being nounted for rotation relat me, and
said frame and roller, rollers substantially enco e cable in use,

sai d system conprising a slide nenber arrahééd to be substantially

co-planar with said frane and a{ | east one cougl,er slidably connecting said
frame to said sﬁmewe%'éra!sogmbmd@e%%@m & Hg Wench sitige tat hese dockBpss t o
the intended diéariforods 6h tieablias Basd Asd aeted) '

Fip. 7 shows a third embodiment of the invention which is essentially a
simplified version of the first embodiment but having only three rollers. Like reference
numerals are used to designate like features. It will be nnderstood that a fourth rolier
can be added to this simplified version.

Referring to Figs. 8 and 9, there is shown a fourth embodiment of the -
invention in the form of cable guide apparats 110 for use in installing a cable 112 into
a trench 113 having a floor 114 and sidewall 115. The apparatus 10 has a frame 116
comprising three roller frame merubers 118, 120 and 122, which each inctude an
inwardly facing roller 123, and at least one skid plate frame member 124, which
includes an inwardly facing skid plate surface 126.

An upper support beam 128 transverses the width of the trench to which the
frame 116 is slidably attached by couplers 130. Similar couplers 132 are provided at
the bottom of the frame through which pass a lower beam support 134. Right angled
couplers 36 connect a support upright 138 to both the upper and Jower support beams.

As best shown in Fig. 8, the cable guide frame 116 is able to be dismantled
into three roller frame members 118, 120 and 122, which each include one of the
rollers 123, and skid plate frame member 124, which includes the skid plate 126. The
ends of the upper and lower ftames 118 and 122 are each provided with connecting
formations in the form of cylindrical sections 142 which can be axially aligned with.
corresponding cylindrical sections 144 conmected to the skid plate. Connecting
members 146 are passed through the aligned cylindrical sections 142 and 144 and
secured in place by cotter pins 148 to connect the skid plate frame member to the
adjacent roller frame members. The vertical roller frame member 120 includes a pair
of horizontal cylindrical sections 150 which can be axially aligned with the cylindrical
sections 152 provided on the other end of the upper and lower frame members. Pins
154 arc placed through the aligned cylindrical sections to connect the vertical rofier
frame member to the upper and lower frame members.

Fig. 12 shows a fifth embodiment of the invention which is essentially a
simplified version of the fourth embodiment but having two skid plates and a single
lower roller. : '

As best shown in Figs. 10, 11 and 12, the skid plate frame member 124 and its
associated skid plate 126, when viewed in the intended direction of cable travel, arc

. relatively thin when compared to a roller and it's associated frame member. This
allows the cable puide apparatus according to the fourth and fifth embodiments of the
invention to be positioned closer to the side wall 114 of trench 113 than existing
devices. Upon dismantling of the lowet frame member 122. the cable can be dropped



. and permtting said frame to reciprocally slide there along in response to
‘net forces applied to said cable during its nmovement along its direction of
i nstal |l ation. According to the second aspect of the present

i nvention, there is provided a cable guide apparatus conprising a frane
having at |east one roller and at |east ong skid plate therein, the roller
or rollers being nounted for rotation relative to the frane and t he frane

\r/vﬁ! lcﬁr or roll %Sthgr;])gsxﬁiéﬁ dsh \lvr?tu? %mtgl atn(as beby %OEQSI ti onet(,j %mosr;r%l a
necessitating further manual handling.

Industrial Applicability

Al embodiments of the invention find particular application in the laying of
electric power cables by power utilities. Since such cables are particularly heavy, it is
particularly advantageous to combinc the threading and laying operations in a single
operation so that after threading, the cable is discharged from the cable guide roller
atrangement into is final position and therefore does not require any subsequent
handling or manipulation. :

The fourth and fifth embodiments of the present invention ﬁnd particular
application in the laying of power cables in subterranean frenches with the relatively
thin skid plate(s) assembly allowing the cables to be positioned close to the trench wall
without necessitating extra manual handling. This is also advantageous when cables are
being passed around bends in a trench as the close spacing of the cable relative to the
outer trench wall enables a bend radius fagger than that provided by existing equipment.
The increase in the bend radius reduces the mechanical stress on the cable, and reduces
the transverse forces applied to adjacent leading and trailing cable guide apparatus.

The foregoing describes only five embodiments of the present invention and
modifications, obvious to those skilled in the cable laying arts, can be made thereto
without departing from the scope of the presciu invention. For example, the I-beams
16 can be replaced by inverted U-channels if desired.
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L2 - According to a third aspect of the present invention there is
‘di sclosed an install system for trench-laid Tabtes; Ssaid instal l ati on
system conprising a p unting syst ha¢ R Eeplagedt he
first or aspect of th‘a‘mm “‘\H\mﬂlugl e guide apr|ﬁ5lliEES g to the
second aspect of the |uon m each*| ocategd at spamﬁl‘n“mml | ong t he
trench.

CLAIMS: :
1. A mounting system for a cable guide roller arrangement comprising a
frame having at least one roller therein, the roller or rollers being mountable for
rqtation relative to said frame, said frame and roller or rollers substantially
encompassing the cable in use, said system comprising a slide member arranged 1o be
substantially co-planar with said framne and at least one coupler slidably connecting said
frame to said slide member, said slide member being mounted transversely to the
intended direction of cable installation and permitting said frame to reciprocally slide
there along in response to net forces applied thereto by said cable during its movemen:
along its direction of installation.

2, A mounting sysiem as claimed in claim 1, wherein the frame has a
plurality of rollers positioned along a path which encompasses the cable in use.
3. A mounting system as claimed in c@aim I or 2, wherein said cable is -

to be installed in a generally U or V-shaped trench and the ends of said slide member
are each provided with a connector to connect to said trench,

4. A mounting system as claireed in claim 3, wherein qaxd trench is
formed from a concrete channel and has side walls of predetermined configuration, and
said connectors each comprise a shaped adaptor having a bight which mates with the
vpper edge of said side walls. |

5. A mounting system as claimed in claim 4, wherein each said adaptor
comprises a portion of an I-shaped beam. .

6. - A mounting system as claimed in claims 3 to 5, wherein said slide
member is longitudinally adjustable. _

7. . A mounting system as claimed in claim 6, wherein said slide member
is substantially hollow, has a portion which is internally threaded, and is threadably
engaged with an exterpally threaded extension arm which protrudes from the interior of
said hollow slide member.

8. A mounting system as claimed in any one of claims 1 to 7, wherein
said slide member is coupled to the upper edge of said frame and a further slide
member is coupled to a lower edge of said frame, said slide members being
substantially parallel and forming rails along which said frame reciprocates whilst

~ resisting forces applied to said frame having a component which is substantially
perpendicular to said slide members and substantially co-planar therewith.

' 9. An installation system for trench-laid cables, said installation system
comprising a plurality of said mounting systems as claimed in any one of claims 1 to 8
and focated at spaced intervals along a trench.

10. . A cable guide rolier apparéms comprising a frame having at least one
of roller and at least one skid plate therein, the roller or rollers being mounnted for



. Brief Description of Draw ngs _ Enbodi ments of the present | tion
‘Wi || "now be described with reference to the draw nmﬁ____l_mm Fi g.
1 is a perspective view of a nounting systemin accaqy, ' r‘“‘st

enbodi ment of the invention in use during installat mmﬂm\““ﬂ‘““l a

trench; Fig. 2 is an expl oded perspective view tthe *noéint f ng

systemof Fig. 1; - Fig. 3is a trafsverse cross-sectional view

through the trench and ill ustratm the positioning of cables inte their
final positi ofptation relative to the frame and the frame, roller, roflers and skid plate or plates being

positioned along a path which encompasses the cable in use.

11.  An apparatus as claimed in claim 10, wherein said cable is to be
installed in a generally U or V shaped trench and the skid platc is aligned substantially
parallel with a wall of the trench to permit positioning of the frame in close proximity
to the trench wall. _ : '

_ 12. An apparaws as claimed in claim 10 or 11, wherein the thickness of
the skid plate in the intended direction of cable installation is relatively thin when
compared to the thickness of the rollers.

13.  An apparatus as claimed in claims 10 to 12, wherein the skid plate
includes a smooth flat surface substantially parallel to the intended direction of cable

installation.
14. An apparatus as claimed im claim 13, wherein the flat surface is
disposed substantially vertically. -

15. An apparatus as claimed in claims 10 to 14, wherein the frame
comprises of a plurality of roller frame¢ members each includiag one of the rollers and
at least one skid plate frame member including the skid plate, whereby said members
are adapted to be releasably connected together to form said frame.

16. An apparatus as claimed in claim 15, wherein the at least one skid
plate frame member and the two adjacent roller frame members each include connecting
formations adapted to each receive a releasable connecting membey adapted to provide a
releasable comnection between the skid plate frame member and the adjacent roller

 frame members.

17. An apparatus as claimed in claimn 16, whereiq at least one of the roller
frame members and two adjacent roller members include conpecting formations adapted
.to receive a releasable connecting member adapted to provide a releasable connection
between the three frame members.

18. An apparatus as claimed in claims 12 to 17, wherein at least one of
the frame members includes at least one coupler adapted to slidably connect the frame
member to a support beam transversing the width of the trench.

| 19. An installation system for tench 1aid cables, said system comprising a
plurality of the cable guide apparatus as claimed in claims 10 to 18, each said cable
guide apparatus located at spaced intervals along the trench.

-

eet Has Been Replaced

| . T



cFig‘;. 4 is aviewsimlar to Fig. 3 but i-IIustrating a second enbodi nent of

‘the i'nventi on; Fig. 5i1s a schematic side elevational view of the

wi nch system used to draw a cable through the trench froma truck nounted
reel; Fig. 6 is a plan view of the winch systemof Fig. 5;

Fig. 7 is a front view of a nounting systen18i n accordance with a third
enbodi nent of the invention; Fig. 8%Is an expl oded perspective view
of the cable guide apparatus. in_accordance with a fourth enbodi ment of the
i nventi on; Fig. 9 IN-ERENCHCABLEINSTALIATION SYSTEM gui de

apparatus shown in Fig. 8 in use ABSTRACT

' The present invention discloses a mounting system for cable guide rollex
arrangements (6) each having a frame (7) with rollers (8)- Each of the arrangements
(6) is coupled (9) to at least one slide (10,30) which extends across the trench (1) within
which the cable (2) is to be laid. Au installation system is also disclosed incorporating
a number of the slidably mounted arrangements (6) cach positioned at spaced intervals
along the trench (1). The advantage achieved is that the cable can be threaded through
the trench and laid into its final position whilst being discharged from the cable guide
roller atrangements (6).

Fig. 1
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during installation of a cable in a trench; Fig. 10 is a transverse

cross-sectional view through the trench and illustrating the positioning of
cables into their final position; Fig. 11 is a plan view of the
trench shown in Fig. 10; and ~ Fig. 12 is afront viewof a fifth
enbodi nent of the invention. Det ai | ed Description As seen in Fig.

1, the trench 1 in which the cable 2 is to be laid is fornmed from
rei nf-orced concrete and has opposed sides 3 and a base 4. Typically the
trench 1 1/8

FIG. |
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i.s of -U-shaped configuration as illustrated in Fig. 1, however, other
configurations such as V of Wconfigurations are al so possible. The cable 2
- passes through a | arge nunber of cable guide roller arrangenents 6
according to a first enbodi nent of the invention. Each cable guide roller
arrangenment 6 has a square frane 7 and four rollers 8. As best seen
in Fig. 2, each of the frames 7 is provided with a pair of sliding couplers
9 which are slidably maunted on a slide 10. The slide 10 preferably takes

t he .

FIG. 2
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~3- formof a well known ACROW (Trade Mark)-jack which has a hol | ow
cylinder 12 (which fornms the slide itself), an internally threaded nut 13
and an externally threaded rod 14 which extends into the hollow interior of
the cylinder 12. Both the cylinder 12 and threaded rod 14 are provided with
end flanges 15 which are bolted to short | engths of |-beam 16.
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As wi l.l be appreciated fromFig. 1, the nut 13 can be rotated in order to
adj ust the overall length of the slide 10 and the |-beans .16 conveniently
mate with the upper edge of the sides 3 of the trench 1. In this way the
cable guide roller arrangenments 6 each with their corresponding slide 10°
are able to be easily and quickly positioned at spaced intervals along the
| ength of the trench. As indicated schematically in Figs. 5 and 6,
a leader wire 20 is passed froma winch 22 through all the rollers 8 and
connected to the cable 2 located in a trqﬁg mounted reel 21. The reel 21
and wi nch 22 are |ocated at opposite end t he trench 1 The | eader wire
e fitm of the winch 22 in § r to pull the cable

e trench 1. Since th _,-nch 1 is not

2 fromthe reel
normal |y

FIG. 5
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a straight line, as the cable 2 snakes along the trench 1, the cabl e guide
roll er arrangenents 6 are free to slide reciprocally along the slide 10 and
t hereby accommpdate transverse forces applied to the rollers 8 by the cable
2. Furthernore, once the cable 2 has been extended along the |ength
of the trench 1, each of the cable guide roller arrangenents 6 is able to
be noved into a final position fromwhich the cable 2 is dropped fromthe
roll er guide arrangenents 6. This drop rgfease is as indicated in Fig. 3

and is brought abogs by renoval,of the | rnmost one of the four portions
maki ng up the squafFe frame 7. A9 indicated in Fig. 3, where a plurality of
cables 2A, 2B, 2C, c. are to Re laid within gthe same trench 1, then the

able to slid into a suitable
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drop so that cable 2C can be easily dropped into its final position. This
prevents uni ntended tangling of the cables 2A, 2B, 2C, etc. wthin the
trench 1 and ensures that the electrical and capacitive properties for all
the cables laid within the trench 1 are as they were designed to be.
Furthernore, because of the weight of the cables, the easy sliding ability
of the cable guide roller arrangenents 6 relative to the slides 10 neans
that this final positioning is easily achieved wi thout having to adjust the
cable. - I n some circunstances wheg@ the trench 1 does not extend
substantially horizontally, for exanple ere the cable is required to
cross under a culvert or sone other obstacle, substantial vertical forces
can be applied to the cable guide rol'l er arrangenents. Under these
circunstances in order to oyercone ] ddi tional forces, :
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. a second slide 30 is provided as in the second enbodi nent of the invention
*showhi in Fig. 4. This can be tightly wedged between the sides 3 of the
trench 1 by nmeans of operation of the nut 13. The two slides 10 and 30
therefore forma pair of rails between which the cable guide roller
arrangenment 6 is free to reciprocally slide. This

718

FIG. 7
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a}hangenent is also particularly useful at bends in the trench since at

these locations extra forces on the rollers 8 are also exerted.
Fig. 7 shows a third enbodi ment of the invention which is essentia
sinplified version of the first enbodi ment but havi ng‘hls)ﬂieﬁwﬂabB&ﬁR JachE

Li ke reference nunerals are used to designate like fe
understood that a fourth roller can be added to this

Referring to Figs. 8 and 9, there is shown a fourth e
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-and the present invention provides a mounting system which permits the cable guide
~ roller apparatuses to be conveniently mounted along the intended route of the cable
installation.

- Background Art .
Cable guide roller arrangements generally take the form of a square frame with
one roller arranged along each side of the frame. Thus, the rollers are formed into a
hollow square through which the cable passes during its installation. '
Where a number. of cables are to be laid within the same trc__ari_f;_l_li_it is highly
desirable that the cables be laid in a predetermined position avoiding undesirable
. crossovers so that the electric and/or capacitive of properties of the laid cables are as
. intended by the engineer who designed the cable system. Since such cables are
| typically kilometres in lengﬂi, have a cable weight of approximately 40 kg/meter and a
- cable diameter of approximately 150 mm, substantial forces are involved in the drawing
of the cable through the trench and in the positioning of the cable into its final position
- once drawn through the trench.
' It is the object of the present invention to improve the ease with which the
cables may be placed in their final position once drawn through the trench.

Summary of the Invention
' According to the first aspect of the present mventlon there is disclosed a
mounting system for a cable guide roller apparatus comprising a frame having at least
one roller therein, the roller or rollers being mounted for rotation relative to said
frame, and said frame and rollei', rollers substantially encompassing the cable in use,
said system comprising a slide member arranged to be substantially co-planar with said
frame and at least one coupler slidably connecting said frame to said slide member, said
slide member being mounted transversely to the intended direction of cable installation
and permitting said frame to reciprocally slide there along in response to net forces
applied to said cable during its movement along its direction of installation.
According to the second aspect of the present invention, there is provided a
cable guide apparatus comprising a frame having at least one roller and at least one skid
plate therein, the roller or rollers being mounted for rotation relative to the frame and
the frame, roller or rollers and skid plate or plates being positioned along a path which
encompasses the cable in use. REPLACEMINT whEET
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into three roller frame nenbers 118, 120 and 122, which each include one. of
the rollers 123, and skid plate frane nenber 124, which includes the skid
plate 126. The ends of the upper and | ower franes 118 and 122 are each
provi ded with connecting formations in the-formof cylindrical sections 142
whi ch can be axially aligned with corresponding cylindrical sections 144

connected to the algidapleaiea afnagscl N BB Pieich 1RnRbR HERS RO lsBioaudhat he

aligned cylindric sectd ons : and secured 1 n place, cotter
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Brief Description of Drawings _

Embodiments of the present invention will now be described with reference to
the drawings in which:

Fig. 1 is a perspective view of a mounting system in accordance with a first

" embodiment of the invention in use during installation of a cable in a trench;
Fig. 2 is an exploded perspective view of the mounting system of Fig. 1;
Fig. 3 is a transverse cross-sectional view through the trench ang illustrating
_ the positioning of cables into their final position; .

Fig. 4 is a view similar to Fig. 3 but illustrating a second embodiment of the
invention;

Fig. 5 is a schematic side elevational view of the winch system used to draw a
cable through the trench from a truck mounted reel;

Fig. 6 is a plan view of the winch system of Fig. 5;

Fig. 7 is a front view of a mounting system in accordance with a third
embodiment of the invention;

Fig. 8 is an exploded perspective view of the cable guide apparatus in
accordance with a fourth embodiment of the invention;

Fig. 9 is a perspective view of the cable guide apparatus shown in Fig. 8 in use ~
during installation of a cable in a trench;

Fig. 10 is a transverse cross-sectional view through the trench and illustrating

the positioning of cables into their final position; REPL ACEN?""(;' NT QUEET
Fig. 11 is a plan view of the trench shown in Fig. 10; and . I
Fig. 12 is a front view of a fifth embodiment of the invention. 0 1 DEC 1997
Detailed Descriptioh

As seen in Fig. 1, the trench 1 in which the cable 2 is to be laid is formed
from reinforced concrete and has opposed sides 3 and a base 4. Typically the trench 1
is of U-shaped configuration as illustrated in Fig. 1, however, other configurations such
as V of W configurations are also possible. - The cable 2 passes through a large number
of cable guide roller arrangements 6 according to a first embodiment of the invention.
Each cable guide roller arrangement 6 has a square frame 7 and four rollers 8.

As best seen in Fig. 2, each of the frames 7 is provided with a pair of sliding
couplers 9 which are slidably mounted on a slide 10. The slide 10 preferably takes the
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154 are placed through the aligned cylindrical sections |tgeomect—the |
vertical roller frame nenber to the upper and | ower frarne jneghie

Fig. 12 shows a fifth enbodi nent of the invention whichliq € seﬁépa??{/
sinmplified version of the fourth enbodi negt. but having tjwo_skid plate nd

akjsijng:e | ower roller. As best shown in Fi gs. 104 11 and 12, the
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: of I-beam 16.

As will be appreciated from Fig. 1, the nut 13 can be rotated in order to adjust
the overall length of the slide 10 and the I-beams 16 conveniently mate with the upper
edge of the sides 3 of the trench 1. In this way the cable guide roller arrangements 6
each with their corresponding slide 10 are able to be easily and quickly positioned at
spaced intervals along the length of the trench.

As indicated schematically in Figs. 5 and 6, a leader wire 20 is passed from a
winch 22 through all the rollers 8 and connected to the cable 2 located in a truck
mounted reel 21. The reel 21 and winch 22 are located at opposite end_f_s_________of the trench
1. The leader wire 20 is then winched onto the drum of the winch 22 in order to pull
the cable 2 from the reel 21 and along the trench 1. Since the trench 1 is not normally
a straight line, as the cable 2 snakes along the trench 1, the cable guide roller

"arrangements 6 are free to slide reciprocally along the slide 10 and theréby
accommodate transverse forces applied to the rollers 8 by the cable 2.

Furthermore, once the cable 2 has been extended along the length of the trench
1, each of the cable guide roller arrangements 6 is able to be moved into a final position
from which the cable 2 is dropped from the roller guide arrangements 6. This drop
release is as indicated in Fig. 3 and is brought about by removal of the lowermost one
of the four portions making up the square frame 7. As indicated in Fig. 3, where a
plurality of cables 2A, 2B, 2C, etc. are to be laid within the same trench 1, then the
cable guide roller arrangements 6 is able to be slid into a suitable position prior to the
drop so that cable 2C can be easily dropped into its final position. This prevents
unintended tangling of the cables 2A, 2B, 2C, etc. within the trench 1 and ensures that
the electrical and capacitive properties for all the cables laid within the trench 1 are as
they were designed to be. Furthermore, because of the weight of the cables, the easy
sliding ability of the cable guide roller arrangements 6 relative to the slides 10 means
that this final positidning is easily achieved without having to adjust the cable.

' In some circumstances where the trench 1 does not extend substantially
horizontally, for example where the cable is required to cross under a culvert or some
other obstacle, substantial vertical forces can be applied to the cable guide roller
arrangements. Under these circumstances in order to overcome these additional forces,

a second slide 30 is provided as in the second embodiment of the invention shown in
Fig. 4. This can be tightly wedged between the sides 3 of the trench 1 by means of
operation of the nut 13. The two slides 10 and 30 therefore form a pair of rails
between which the cable guide roller arrangement 6 is free to reciprocally slide. This
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arrangement is also particularly useful at bends in the trench since at these locations
extra forces on the rollers 8 are also exerted.

Fig. 7 shows a third embodiment of the invention which is essentially a
simplified version of the first embodiment but having only three rollers. Like reference
numerals are used to designate like features. It will be understood that a fourth roller
can be added to this simplified version. '

Referring to Figs. 8 and 9, there is shown a fourth embodiment of the

' invention in the form of cable guide apparatus 110 for use in installing a cable 112 into
a trench 113 having a floor 114 and sidewall 115. The apparatus 10 has a frame 116
comprising three roller frame members 118, 120 and 122, which each include an
inwardly facing roller 123, and at least one skid plate frame member 124, which
includes an inwardly facing skid plate surface 126.

" An upper support beam 128 transverses the width of the trench .to which the
frame 116 is slidably attached by couplers 130. Similar couplers 132 are provided at
the bottom of the frame through which pass a lower beam support 134. Right angled
couplers 36 connect a support upright 138 to both the upper and lower support beams.

_ As best shown in Fig. 8, the cable guide frame 116 is able to be dismantled

~ into three roller frame members 118, 120 and 122, which each include one of the
" rollers 123, and skid plate frame member 124, which includes the skid plate 126. The
ends of the upper and lower frames 118 and 122 are each provided with connecting
formations in the form of cylindrical sections 142 which can be axially aligned with

- corresponding cylindrical sections 144 connected to the skid plate. Connecting

‘members 146 are passed through the aligned cylindrical sections 142 and 144 and
secured in place by cotter pins 148 to connect the skid plate frame member to the
adjacent roller frame members. The vertical roller frame member 120 includes a pair
of horizontal cylindrical sections 150 which can be axially aligned with the cylindrical
sections 152 provided on the other end of the upper and lower frame members. Pins
154 are placed through the aligned cylindrical sections to connect the vertical roller
frame member to the upper and lower frame members.

Fig. 12 shows a fifth embodiment of the invention wh1ch is essentially a

| simplified version of the fourth embodiment but having two skid plates and a single
lower roller.

As best shown in Figs. 10, 11 and 12, the skid plate frame member 124 and its
associated skid plate 126, when viewed in the intended direction of cable travel, are
relatively thin when compared to a roller and it's associated frame member. This
allows the cable guide apparatus according to the fourth and fifth embodiments of the
‘invention to be positioned closer to the side wall 114 of trench 113 than existing

devices. Upon dismantling of the lower frame member 122, the cable can be dropped



to the position shown in phantom and thereby positioned nearby the wall

W t hout necessitating further manual handl i ng. I ndustrial Applicability
Al'l enmbodi nents of the invention find particular application in the |aying
of electric power cables by power utilities. Since such cables are
particularly heavy, it is particularly advantageous to conbi ne the

t hr eadi ng aﬁ gﬁﬁgf@??@% Al hhfto ah@qh&eeﬁg{oéﬁbﬁéu %eaxtbpaﬁlea%ﬁrwithout

t hr eadi ng, > Isc ed fromthe cable guide roller arrangenent
intois fi nmceﬁﬂ@ﬂﬂgm&%m’él& Bgdoes not require any subsequent

Industrial Applicability

All embodiments of the invention find particular application in the laying of
electric power cables by power utilities. Since such cables are particularly heavy, it is
particularly advantageous to combine the threading and laying operations in a single
operation so that after threading, the cable is discharged from the cable guide roller
arrangement into is final position and therefore does not require any subsequent
handling or manipulation. _

The fourth and fifth embodiments of the present invention find particular
application in the laying of power cables in subterranean trenches with the relatively
_thin skid plate(s) assembly allowing the cables to be positioned close to the trench wall
without necessitating extra manual handling. This is also advantageous' when cables are
being passed around bends in a trench as the close spacing of the cable relative to the
outer trench wall enables a bend radius larger than that provided by existing equipment.
The increase in the bend radius reduces the mechanical stress on the cable, and reduces
the transverse forces applied to adjacent leading and trailing cable guide apparatus.

The foregoing describes only five embodiments of the present invention and
modifications, obvious to those skilled in the cable laying arts, can be made thereto
‘without departing from the scope of the present invention. For example, the I-beams
16 can be replaced by inverted U-channels if desired.

REPLACEMENT SHEET

0 1 DEC 1997




] Fin T
handl i ng or ‘mani p§! Bt ‘oﬁ’u‘ T SHEET e fourth and fifth embodiments of the

present inventionifijnd particul ar japplication in —t—he—rayu g of povver cabl es

in subterranean trfedct®d DECHI?he|ré¢l atively thin sk errbl y
al l owi ng the cabl to be positiofpe closetothe
necessitating extra andling} This is also n cables

are being p rench as the close spaC|ng of the cabl e
relative to e outer trench wall ena?R(I benﬂ |us | ar er t han , t hat
provi ded by existing eqfh BAEHINE SHistem FH& BCRAIRIBSE 2t he

nmechani cal frhmeskaviry abdesdalne, rollegl the@isg ethe tlotlet roarlfa)nefssbelhgrmeﬁntaual ford
to adj acent_|l eadin

f or egoi ng ELaHqn, g?ﬁ’yqr?ﬂl?l A %Plf%ﬁ??‘%ﬁe a%@a g Eorft rﬂg%rﬁt F%?F?aa[ﬁﬁuy

encompassing the cable in use, said system comprising a slide member arranged to be

substantially co-planar with said frame and at least one coupler slidably connecting said
frame to said slide member, said slide member being mounted transversely to the
intended direction of cable installation and permitting said frame to reciprocally slide

~ there along in response to net forces applied thereto by said cable during its movement
along its direction of installation.

2. A mounting system as claimed in claim 1, wherein the frame has a
plurality of rollers positioned along a path which encompasses the cable in use.
3. A mounting system as claimed in claim 1 or 2, wherein said cable is

to be installed in a generally U or V-shaped trench and the ends of said slide member
are each provided with a connector to connect to said trench.

4. A mounting syStem as claimed in claim 3, wherein said trench is
formed from a concrete channel and has side walls of predetermined configuration, and
said connectors each comprise a shaped adaptor having a bight which mates with the

“upper edge of said side walls. "

5. A mounting system as claimed in claim 4, wherein each said adaptor
comprises a portion of an I-shaped beam.

6. A mounting system as claimed in clalms 3 to 5, wherein said slide
member is longitudinally adjustable.

7. A mounting system as claimed in claim 6, wherein said slide member
is substantially hollow, has a portion which is internally threaded, and is threadably
engaged with an externally threaded extension arm which protrudes from the interior of
said hollow slide member.

8. A mounting system as claimed in any one of claims 1 to 7, wherein
said slide member is coupled to the upper edge of said frame and a further slide
member is coupled to a lower edge of said frame, said slide members being
substantially parallel- and forming rails along which said frame reciprocates whilst
resisting forces applied to said frame having a component which is substantially
perpendicular to said slide members and substantially co-planar therewith.

9. An installation system for trench-laid cables, said installation system
comprising a plurality of said mounting systems as claimed in any one of claims 1 to 8
and located at spaced intervals along a trench.

10. A cable guide roller apparatus comprising a frame having at least one
of roller and at least one skid plate therein, the roller or rollers being mounted for
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rotation relative to the frame and the frame, roller, rollers and skid plate or plates being
positioned along a path which encompasses the cable in use.

11. An apparatus as claimed in claim 10, wherein said cable is to be
installed in a generally U or V shaped trench and the skid plate is aligned substantially
parallel with a wall of the trench to permit positioning of the frame in close proximity
to the trench wall.

12. An apparatus as claimed in claim 10 or 11, wherein the thickness of
the skid plate in the intended direction of cable installation is relatively thin when

. compared to the thickness of the rollers.

13. An apparatus as claimed in claims 10 to 12, wherein the skid plate
includes a smooth flat surface substantially parallel to the intended direction of cable
installation.

14. An apparatus as claimed in claim 13, wherein the flat surface is
disposed substantially vertically.

15. An apparatus as claimed in claims 10 to 14, wherein the frame
comprises of a plurality of roller frame members each including one of the rollers and
at least one skid plate frame member including the skid plate, whereby said members
are adapted to be releasably connected together to form said frame.

16. An apparatus as claimed in claim 15, wherein the at least one skid
plate frame member and the two adjacent roller frame members each include connecting
formations adapted to each receive a releasable connecting member adapted to provide a
releasable connection between the skid plate frame member and the adjacent roller
frame members.

17. An apparatus as claimed in claim 16, wherein at least one of the roller

frame members and two adjacent roller members include ¢onnecting formations adapted

.to receive a releasable connecting member adapted to provide a releasable connection
between the three frame members.

18. An apparatus as claimed in claims 12 to 17, wherein at least one of
thé frame members includes at least one coupler adapted to slidably connect the frame
member to a support beam transversing the width of the trench.

19. An installation system for tench laid cables, said system comprising a
plurality of the cable guide apparatus as claimed in claims 10 to 18, each said cable
guide apparatus located at spaced intervals along the trench.

For
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CLAI M5 1. A mounting systemfor a cable guide roller
arrangenent conprising a franme having at |east one roller therein, the
roller or rollers being nountable for rotation relative to said frame, sai d
frame and roller or rollers substantially8enconpassing the cable in use,

sai d system conprising a slide nenber arranged to be substantially

co-planar with said fra QBI. mhﬁosj Sd¥ePER connecting said
frame to said slide ne salst EOE%) bei ng nmounted transversely to
t he STRACT

The present invention discloses a mounting system for cable guide roller
arrangements (6) each having a frame (7) with rollers (8). Each of the arrangements
(6) is coupled (9) to at least one slide (10,30) which extends across the trench (1) within
which the cable (2) is to be laid. An installation system is also disclosed incorporating
a number of the slidably mounted arrangements (6) each positioned at spaced intervals
along the trench (1). The advantage achieved is that the cable can be threaded through
the trench and laid into its final position whilst being discharged from the cable guide

roller arrangements (6).

Fig. 1
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“intended direction of cable installation and permtting said frame to
reciprocally slide there along in response to net forces applied thereto by
said cable during its novenent along its direction of installation.

2. A mounting systemas claimed in claiml, wherein the frame has a
plurality of rollers positioned along a path which enconpasses the cable in
use. 3. A nounting systemas clainmed in claiml or 2, wherein

.said cable is to be installed in a ggfgrally Uor V-shaped trench and the
ends of said sl iyde "nber are each provided with a connector to connect to
said trench. I\\ A nmounting systemas clainmed in claim3,
wherein said tre%}h |s formed froma concrete channel and has side walls of
pr edet er m ned co R\ gur al on, and

FG. 1
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"sai d connectors each conprise a shaped adaptor having a bight which mates

with the upper edge of said side walls. 5. A nounting system as
claimed in claim4, wherein each said adaptor conprises a portion of an

| - shaped beam 6. A mounting systemas clainmed in clains 3 to
5, wherein said slide nenber is |ongitudinally adjustable. 7. A

nmounti ng systemas clained in cIa|n16 wherein said slide nmenber is
substantially hollow, has a po A | is internally threaded, and is
t hreadably engaged with an extae \hr eaded ext ensi on arn1mh|ch
protrudes fromthe interior of ow slide menber.
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'8 A mount i ng system as clained in any one of clains 1 to 7, wherein
said slide nenber is coupled to the upper edge of said frane and a further
slide menber is coupled to a | ower edge of said frame, said slide nenbers
bei ng substantially parallel and formng rails along which said frame

reci procates whilst resisting forces applied to said franme having a
conponent which is substantially perpendicular to said slide nenbers and
substantially co-planar therewth. %ﬁg 9. An installation system
for trench-laid cables, said installation systemconprising a plurality of
said nmounting systens as clained in any one of_clains 1 to 8 and | ocated at
spaced intervals along a trench. 10. A cabl e guide roller
apparatus conprising a frame having at szst one

Ve
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‘of roller and at |east one skid plate therein, the roller or rollers being
nmount ed for - 7 -

FIG. &
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‘rotation rel'ative to the frame and the frane, roller, rollers and skid

pl ate or plates being positioned along a path which enconpasses the cable

i n use. 11. An apparatus as clainmed in claim110, wherein said
cable is to be installed in a generally U or V shaped trench and the skid
plate is aligned substantially parallel with a wall of the trench to permt
positioning of the frane in close proxjmty to the trench wall. 12.
An apparatus as clainmed in claim10 (ﬁ/gll, wherein the thickness of the
skid plate in%he intended}@rection of cable installation is relatively

t hin when conpgred to the t{i ckness of the rollers. ) 13. An
apparatus as clakged in cla&&lo to 12, v_vlﬁein the skid plate
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‘includes a snooth flat surface substantially parallel to the intended

direction of cable installation. 14. An apparatus as clained in
claim 13, wherein the flat surface is disposed substantially vertically.
15. An apparatus as clainmed in clains 10 to 14, wherein the frane

conprises of a plurality of roller franme nmenbers each including one of the
rollers and at | east one skid plate frane nenber including the skid plate,
whereby said nenbers are adapted to be rel easably connected together to
formsaid frame,. 16. An appar at as claimed in claim 15,
wherein the at | east one skid plate franme nber and the two adj acent
roller frane nenbers each include connecting )
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formations adapted to each receive a rel easabl e connecting menber adapt ed
to provide a rel easabl e connecti on between the skid plate franme nenber and
t he adj acent roller frane nenbers. 17. An apparatus as cl ai ned
in claim16, wherein at |east one of the roller frane nenbers and two

adj acent roller nmenbers include connecting formations adapted .to receive a
rel easabl e connecti ng nenber adapted %9 provi de a rel easabl e connecti on

bet ween the three franme nenbers. 8 18. An apparatus as clainmed in
clains 12 to 17, wherein at |east one of the<frame—renbers—ngl udes at

| east one coupl er adapted to slidably conne bt RERLACEMENE SHERDef to a support
beam transversing the w dth-ef..t he trench.
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19. An“installation systemfor tench |aid
a plurality of the cable guide apparatus as ¢
each said cabl e guide apparatus |ocated at st
trench.
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