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COMPCSITE DI STRI BUTI ON CABLE FI ELD OF I NVENTION This invention relates to a
communi cations cable and, nore particularly, to a conposite distribution
cabl e for both broadband signals, narrow band signals, and power
di stribution. BACKGROUND OF THE | NVENTI{N Broadband conmuni cation systens

conprise, in a typical configuration, a signal receiving station, such as a
satellite dish antenna whose POSITE DISTREF Be¥ fiber cables to

a central office. Custonarily, ‘the central office ( has two or three

out puts, one out put- bet-ng broadbandEyife O BNVENTIONuUency range of 50 to
600 Mhz for video and ot her broadband signals, Tor exanple, another output

bei ng narrow band, Thiscinventionfrelates tamsbmmupicatiogncatsle and rmmsipesif:ularly, toa
comuni cat | On§0mgo§§(‘tﬁ§1[*b AP Qﬂﬁﬁﬁaﬁand fs%’naﬁZ‘ oW bard Sighals, aed Mhz.

The actual frequencles and ranges depe upon the particular signals which
each system i power diswibygen t o handl e, and those given here are by way of

exanple only. Signals in eaciBACKGROUNDSOFST ON-y ranges are
usual ly transmtted ov | es to.one_or '

% r optical .fiber ca more nodes in
series or in parall P?d%éﬁ‘gff°m‘“%‘l‘?a&‘ﬂ“is§’s?8’5a?%pﬁ'§?’t'ﬂea JERE, FORTIERFAtiofy 3,y
the region of siglhldl m&m@t steia) sacidas hrsmerlimd' idish antegman whose cutputiscapplied via

el ectrical sign n Le a i

coaxi al _cabl ¢ SPREHRE cARE, 78 shitp oS CRALNEARY die BRI oéq (T0) Mttty |
si gnal s t her eon three cupits,conet owtpilgheing brnadband sigmals in @ frequencio range (Af Y te

Unit (NIU) whigg NRE%Sr ViRo Sindtheét Bfb@dband signals, for example, another output being
narrow band, such as, for example, 5 to 30 Mhz for voice communications, a second
broadband output of, for example, 500 to 750 Mhz. The actual frequencies and
ranges depend upon the particular signals which each system is called upon to handle,
and those given here are by way of example only. "Signals in each of the three signal
frequency ranges are usually transmitted gver optical fiber cables to one or more
nodes, in series or in parallel, each of which is located in the general vicinity of the
region of end use. At each node the optical signals are converted to electrical signals
and applied to a broadband coaxial cable trunk. The coaxial cable trunk is then
tapped, at different points therealong, and the signals thereon are applied through a
coaxial cable to a Network Interface Unit (NIU) which feeds the signals via
distribution cables to the customer's premises. In present day systems, it is often
necessary to amplify the signals on the coaxial cable received from the node and from
the tap by the NIU, which requires a source of power for the amplifiers, and such a

~ source is also required for other functions of the NIU. The AC power in the present
day systems for broadband only networks is delivered via the coaxial cables. The
power is supplied by power supplies connected to commercial power sources. The
new nctwofks will carry signals for a variety of services; i.e., broadband,
‘narrowband, pots, etc. These new requirements created a need to develop a different
approach to providing power to the various systems. This is due to the increased
power consumption of the NIU and the current limitation of fifteen (15) amperes for
most of the existing network components. Adding a parallel conductor either coax or
copper to carry the additional power required is an expensive alternative but would
resolve the power issues. A more cost effective and reliable approach is to install one
cable capable of providing all electrical paths required by each component for proper




distribution cables to the custoner's prem ses. In present day systens, it
I ssoften necessary to anplify the signals on the coaxial cable received
fromthe node and fromthe tap by the NIU which requires a source of power
for the anplifiers, and such a source isyalso required for other functions
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from the central office, that that portion of the system which extends from the tap-off
through any amplifiers to the NIU and to the customer premises have a power
capability and a voice capability. It is also desirable that there be test means
extending back to the central offices for testing, for example, continuity throughout
the system. Such a requirement is satisfied in present practice by separate cabling and
wiring for each of the different needs, i.e., power, voice, and broadband. This is,
relatively speaking, costly from an installation and material standpoint, and does not
necessarily solve the aforementioned power supply problems.

SUMMARY OF THE INVENTION

The present invention is directed to, and represents, a solution to the various
problems and deficiencies of pnor art systems as enumerated and discussed in the
foregoing.

In a preferred embodiment, the invention comprises a composite coaxial cable
structure for connection from the node to the tap, from the tap to between the NIU
and the customer premises. The cable of the invention may be regarded as a module
which, in new or initial hook-ups, forms the connection from the node to the tap,
from the tap to the NIU, and between the NIU and the customer premises, and which,
in re-wired or other existing systems, can replace all of the existing separate wiring
configurations discussed heretofore. |

The basic structure of the cable of the invention is a broadband coaxial cable
having a core member comprising a central conductor encased in a suitable insulating
material having an outer surface and which is surrounded by a metallic member
which is, in turn, encased in a suitable insulating jacket. Externally of the metallic
member, but located internally of -the insulating jacket, preferably in contact
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custoners be able to comunicate with the central office in order to
request particular programmng of, in particular, the video signal, such as
pay TV or various types of subscriber add-ons ancillary to the broadband
signal capability. To this end, the cenBral office may have a nmanager
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has the property, when exposed to water or other moisture, of swelling to several
times its original size without being dissolved in water, and thereby blocking any
water passages created by the voids.

In another embodiment of the invention, the core member comprises a central
conductor encased in a suitable insulating material, and both the shielded power
cables and the twisted pair extend along the length of the core member in contact with
the outer surface of the insulating material, and the assembly is surrounded by a
metallic member which is, in turn, surrounded by the insulating and protective jacket.
The voids created between the insulating material surrounding the central conductor
and the metallic member contain filamentary water blocking material as in the first
embodiment.

In still another embodiment of the invention, the core member comprises a
central conductor encased in a suitable insulating material whose outer surface is in
contact with and surrounded by a metallic member. Externally of the metallic
member and in contact therewith, are the shielded power cables and the insulated
twisted pair, coextensive with the center conductor, and the assembly of core, twisted
pair, and power cables is encased in a second metallic member which is, in turn,
encased in an insulating and protective jacket. Any voids within the space between
the two metallic members contain filamentary water blocking material in the same
configuration as the first and second embodiments of the invention.

The cable of the invention is intended for use in virtually any portion of the
system between the node and the customer premises, and insures adequate power
transmission to power any amplifiers and other power consuming components of the
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structure for connection fromthe node to the tap, fromthe tap to between
the NIU and the custoner prem ses. The cable of the invention may be
regarded as a nodul e which, in new or initial hook-ups, forms the
connection fromthe node to the tap, framthe tap to the NIU, and between
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accompanying drawings.

DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram of a typical broadband signal distribution system;
FIG. 2 is a perspective partially cutaway view of the composite distribution
cable of the invention; |
FIG. 3 is a cross-sectional view of the cable of Fig. 2;
FIG. 4 is a cross-sectional view of a second embodiment of the invention; and
FIG. § is a cross-sectional view of a third embodiment of the invention.

DETAILED DESCRIPTION

In Fig. 1 there is shown a block diagram of a typical broadband/narrow
band signal distribution system 11 for distributing broadband signals received from,
for example, a satellite, as well as narrow band telephone and data signals. System
11 comprises a dish antenna 12 and receiving station 13 which converts the received
signa(s to optical signals - within a central office (CO) 16, shown in dashed outline. -
The output of CO 16 can comprise, for example, signals in the 50-600 Mhz range for
video and ancillary signals transmitted over optical fiber cable 17, signals in the 5-30
Mhz range for voice signals, transmitted over optical fiber cable 18, and, if necessary
or desired, signals in the 500-750 Mhz range for data and the like, transmitted over
optical fiber cable 19. The signals on cables 17, 18 and 19 are transmitted to a
plurality of nodes, one of which, node 21, is shown. The nodes are located in the
general direction, if not the actual vicinity, of a group or groups of customers to be
serviced. The node 21 performs the function of cbnverting the optical signals
received from cables 17, 18 and 19 into electrical signals which are transmitted out on



preferably | ocated dianetrically opposite the power cables, i.e., on the
opposite side of the cable axis, or of the center conductor. The inclusion
of both power cables and twisted pairs within the jacket but exterior to
the netallic nmenber encasing the center Eonductor necessarily creates voids
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metallic separated to the appropriate customer's premises via a plurality of cables 29,29 each
of which embodies the principles and features of the present invention, and which is
discussed in connection with Fig. 1. It is also possible for an NIU to be attached
directly to a customer's premises, as shown in NIU 31 attached to building 28 and
connected via cable 30 to tap 24.

It is to be understood that the system of Fig. 1 is intended to be merely
illustrative of a system which utilizes the present invention, there being a wide range
of system configurations possible for which the cable of the present invention is
useful. , _

In Fig. 2 there is shown in perspective the cable 29 of the invention. It is to
be understood that cables 22 are preferably the same as cable 29, hence, the following
description applies to them also, as well as to the cables 26 and 30. Cable 29
comprises a central core member for carrying broadband signals which has a central
conductor 32 surrounded by and encased in a cylindrical dielectric member 33 of
suitable material such as, for example, polyester foam. Member 33 is in turn encased
in a metallic sleeve 34 which preferably is a metailic mesh material. A twisted pair of
insulated wires 36 and 37 is positioned adjacent the surface of sleeve 34 and extends
along the length of the cable 29 preferably parallel to the axis 38 thereof. On the
opposite side of the axis 38, diametrically opposite the twisted pair 36,37 is a pair of
insulated, preferably shielded, power cables or wires 39,41, and only 39 being visible
in Fig. 2. Wires 39 and 41 are positioned diametrically opposite the twisted pair
36,37 to minimizing electromagnetic interference by the power wires on the twisted
pair. Wires 39 and 41 extend longitudinally along the surface of metallic sleeve 34,



menber and in contact therewith, are the shielded power cables and the
insul ated tw sted pair, coextensive with the center conductor, and the
assenbly of core, twi sted pair, and power cables is encased in a second
metal lic rrerrber which is, in turn, encésed in an insulating and protective
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are perforned each'y
yamn members 43 are arrayed within the otherwise open space between the surface of

member 34 and jacket member 42. Members 43 are preferably made of a water
swellable fiber material such as disclosed in U.S. Patent 4,913,517 of Arroyo et al.,
which is incorporated by reference herein. The material of the yarn members 43 may
be "LANSEAL-F®" which has the property of swelling to many times its original
diameter when contacted by water. Such a material is of a class of materials known
as superabsorbents. Alternatively, the members 43 may be of a suitable yarn material
impregnated with a superabsorbent material. Such a material, as discussed in the
aforementioned Arroyo et al. patent can be derived from an aqueous solution
comprising acrylate polymeric material which combines acrylic acid and sodium
acrylate functionalities and water. Other acrylic based include starch-graft polymers
and cross-linked glycolate and cellulose esters. These latter polymers derive their
super absorbency from carboxylic groups attached to the spine of the polymer. There
are various other super absorbent materials which can also be used to impregnate the
yarn. The members 43, which extend longitudinally along the length of cable 29,
will, when encountered by water, fill the empty spaces and interstices to form a
complete blockage to the movement of water along the cable 29. If desired or
necessary, some of the members 43 may comprise strength members of, for example,
KEVLAR® yarn which has been coated or impregnated with a superabsorbent
material.

When connected between the fiber node 21 and the tap 24 or 25 (cable 22),
and from the tap 25, for example, to the NIU (cable 26), the cable of the invention as
shown in Figs. 2 and 3 supplies power from the node 21 to the amplifiers 23,23 and
to the NIU., such as NIU 27. Alternatively, when the cable is connected between the
customer's premises and the NIU 27, the power wires 39 and 41 are connected to the



The nunerous features and advantages of the present invention will be
readily apparent fromthe follow ng detailed description read in
conjunction with the acconpanyi ng draw ngs. DESCRI PTI ON- OF- THE DRAW NGS
FIG 1 is a block diagramof a typical Broadband signal distribution
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In Fig. 4 there is shown a second embodiment of the invention wherein the
core member comprises a central conductor 47 encased in a member 48 of suitable
insulating material, such as polyester foam. A twisted pair of insulated conductors
49,51 lies along the exterior surface of the core member, in this case, the surface of
member 48, and extends along the length of the cable preferably parallel to the axis
thereof. Diametrically opposlte pair 49,51 and lymg on the core member is a pair of
insulated, preferably shielded, power conducting wires 52,53 which also extend along’
the length of the cable preferably parallel to the axis thereof. The assembly of the
core member, twisted pair 49,51 and poWer conducting wires 52 and 53 is encased in
a surrounding sheath 54, preferably of a metallic mesh material. Sheath 54 is, in
turn, surrounded by and encased in a jacket 56 of suitable insulating material such as
polyethylene. The space between the outer surface of the core member and the inner
surface of the sheath 54 contains a plurality of water blocking yarn members which
are equivalent to members 43,43 described in connection with Figs. 2 and 3.

Fig. 5 depicts a third embodiment of the invention which in effect represents a
combination of the embodiments of Figs. 3 and 4. In the cable of Fig. 5, the core
members comprises a central conductor 58 encased in an insulating member 59 of
suitable material and a metallic sheath 61, préferably of a mesh material. Power
wires 62 and 63 are disposed along the length of the core member in contact
therewith, and twisted pair 64 and 66 are also disposed along the length of the cable
preferably in contact with the core member and diametrically opposite power wires 62
and 63. The assembly of the core member and the wires 62,63 and 64,66 is
surrounded by a metallic sheath 67 preferably of metallic mesh, which is in turn
encased in a jacket 68 of a suitable insulating material. The space between the outer
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plurality of nodes, one of which, node 21, is shown. The nodes are |ocated
in the general direction, if not the actual vicinity, of a group or groups
of custoners to be serviced. The node 21 perforns the function of
converting the optical signals receivedfromcables 17, 18 and 19 into
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cabl e 26, whi’2 nhodi es the features and princi pl es of the present

i nvention, to a N&hewgakle of dhe preseoh ,quepmpm)hag 7been shoym Bbrsﬂﬁf#s iljugtrative
functions of ﬁnﬁ@cﬁhiéhtsnﬂs a&@ m Bnapsﬁi&ﬁﬁf YypeadPkysteth NOThé B6mbinedBreadbandy t ap

24 and routi rrllgrrow an anaci power capabllmes of the composite cable make it potentially useful
in 2 wide variety of systems, and function to reduce material installation costs, as well
as the cost and unreliability of separate means for handling the differing signals and
power requirements in any such systems. While it is known in the prior art to
combine various signal bearing wires within a single cable, as shown in U.S. patent
4,755,629, of Beggs et al., the present invention combines groups of conductors
having totally different capabilities in a new and useful structure.

The foregoing discussion has been for the purpose of illustrating the principles
and features of the present invention as embodied in a compact, economical composite
distribution cable. Numerous changes or variations may occur to workers in the art
without departure from the spirit and scope of the invention.



separated to the appropriate custoner's premises via a pluralit T&'S%ﬁéﬁf\s BEE
29,29 each of whi ctllﬂmmm'“jmuml nci pl es and features of thelpres CED
i nvention, and whi n connection with Fig. 1. It is also

possi bl e for an N U"to°be at"tache diregtly to a custoner's prem ses, as
shown in NI Ummed to building 28 and connected via cable 30 to tap
24. It isto rstood that the systemof Fig. 1 is intended to be
nmerely illustrative of a systemwhich utilizes the present invention, there
being a w de range of s E,Dlgﬁls | e of
t he present invent | ‘on |§%§@P§w¢w¥ﬁ?§ @%@*ﬁﬁé%wcamfﬁmgﬁgﬁgﬁﬁ%
the cable 29 of the invariengimdinally; axially rxtending sowoanember h%’!ﬂge§ metallie
preferably thgnaacBr Henititl! for 2AnshRige bréddBardd lsigﬁiﬂs Nghcaked Owidith| 41 iRGRLihE'S

to themal so, as_well as to the cables 26 and_3 Cabl e 29 conprises a
central core WMEMBEL spid,core,pe YR AMAMET YTGET s which has a central
conductor 32 surroundedﬁi‘sy and seconds dnsulated dycttrmadr ipowker dccnidnningl anembérer

33 of su1tab| r i's
in turn encas ﬁ({ﬁ@ﬁﬁ?c 4(:8& 5“?28% pr e%(rﬁ?rgggﬁoﬁgﬁgﬁ?ém |§c§?resh
material. A tontetsnfqoauncmﬂaqtﬂmvaﬁlad wires 36 and 37 is p05|t|oned

adj acent the surface Ofa%ﬁﬂeuepa%ﬁnﬂlﬂaﬁﬁﬁdﬁmhea%mw bftia%ighad lcohdiRtsrab! e
29 preferably parallel to t he

e ‘axis hereof . On the opposite, side of t
i 0 35 i andipeses ARjce S PUIEF RUTce f SRE5e Teter 9 the o Sdg afine axis
i nsul ated, pr Qﬁﬁo@lﬁdm Szﬁd %}dl&ﬂcoxﬂl&m aehibers and svitermiingSOnditudinally slongy sH@
bei ng VISIb|e i.n Fi res 39 and 41 are positioned dianetrically
opposi te the PHFS al roo. : '
a jacket of insulating material surrounding said core member, said

power conducting members and said twisted pair, said core member being spaced
from said jacket; and

means for preventing the flow of water into and through at least a
portion of the space between said core member and said jacket, said means
comprising one or more discrete superabsorbent members located in the space
between said core member and said jacket and extending along the length of said

cable.

2. A composite cable as claimed in claim 1 wherein each of said
superabsorbent members comprises a fibrous member having superabsorbent
properties.

3. A composite cable as claimed in claim 2 wherein said fibrous member

comprises a yarn material treated with a superabsorbent material.

4. A éomposite cable as claimed in claim 1 wherein said core member

further comprises a metallic sheath surrounding said insulating member in contact
therewith.
5. A composite cable as claimed in claim 4 wherein said metallic sheath

comprises a metallic mesh.
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36,37 to mnimzi romagnetic interference by the power Eﬁ‘gs%%%& &, CEEN
twisted pair. Wramﬁmghu ﬂﬁ ﬂlﬂbd | ongi tudi nal 'y al ong t helstetace o .
metal lic sleeve 34, 7%¢"8] W in contact therewith and parallel to
the axis 38 of the cable 29. Surroundi nggt he assenbly of the core nenber,

the twisted pair, gnd t RecRiie CaBle>ss | aifheh I Blai 21 GingS rRP! ficluding 2
i nsulating materi al such as,” for exa[rpfe, pol yet hyl ene. . can best lgé_seen
in Fig. 3, thuetaHis sheadnmemben skrroundingsanb spased from, said; insulating member.3g2id 7

wi thin the supgiuofinilaing redterd sernidaty id ARG HREhSn GoRtabEhPRKith! Sd
outer surface of aghe core rrrT\Fnb%(rg I..e., ,Ssleeve 34, and the.interior surface
of jacket 42, supgfabsqrbentmembers being tifuatsd 'Ertgﬁtsp?ﬁj betwesy said ccore member, gpd <
of wat er i nt osatchivetall®Ostreath. f | ow al ong the | ength thereof, which can weak
havoc on the proper functioning of cable 29, or on cable 22, especially
when these cables are exposed to the elenents in any way. In order that the
movenment of water 7.t o Ancbmposite) cable as ghaimeddn sh@v%&é@!eil}'aﬂid metalbie sheatls

are arrayed widhifet Bendhifienysie open space between the surface of nenber
34 and j acket m& ?1% I\/Er‘#)aers 43 are preferably nmade of a water -

swel  abl e fiber material such as disclosed in U S Patent 4,913,517 of .
Arroyo et al., whigh i sAl csmpdeie Tabld dsyclaindedr innclaindelr eherein/ lssid ntvre miemibenf

the yarn nenbl%rr&xerA' gorg%}{ses a first metallic sheath member surrounding said insulating member .
in contact therewith, said cable further comprising a second metallic sheath member
surrounding said core member and spaced therefrom, said power conducting
members, said twisted pair, and said superabsorbent members being situated in the
space between said first and second metallic sheath members.

9, A composite cable as claimed in claim 8 wherein both said first and
second metallic sheath members comprise metallic mesh.

10.  In a broadband/narrow band signal distribution system having a coaxial
cable trunk having one or more taps therealong, wherein each of the taps is connected
to a network interface unit;

cable means for connecting a customer’'s premises to the network
interface unit and for supplying electrical power to the network interface unit, said
cable means comprising a composite cable having means therein for transmitting
broadband signals to the customer's premises, means therein for transmitting narrow
band voice signals between the network interface unit and the customer premises, and
electrical power conducting means therein for transmitting electrical power from the
customer's premises to the network interface unit.

11.  The cable means as claimed in claim 10 wherein the means therein for
transmitting broadband signals comprises a central conducting member surrounded by
an insulating member and a metallic sheath surrounding said insulating member

12.  The cable means as claimed in claim 10 wherein the means therein for
transmitting electrical power comprises first and second insulated conducting wires

-
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be " LANSEAL- F[ he property of swelling to manylt me E RCE 2
original di aHW"IMIQ“RH d by water. Such a material is REP

‘materials knowt ag superabsorsents. A ternatively, the nenbers 43 may be of
a suitable yarn material inpregnated with a superabsorbent naterial. Such a

material, as &k $Athih r&.a{t:lhéxb{’e’c ﬂfe@ﬁ?ﬂétweaﬁ%&riﬁsﬂlﬁﬁ Eggf"rhberpﬁda%d Thctalfie

derlvedfroma ueous sol ution conprising acrylate neric nateria
whi ch conbi neﬁlea@rame&ea'ém along thedength absald eable mgans: | onal i ties and water.
O her acrylic based inctl ude starch-graft polyrrers and cross-|inked

I | at d |1 Th | at t d th

abaor boncy T rom calboxy e ce Meens it sl Ml hetet {nECpeats horbii o
There are varirmmuﬁmgenarmvpd:anditsgmbemnpmesem tatistedvipair hofc individhiadlybinsulated t o
[ te th I h
o i, SR o A A g R
and i nt ersti cmetallis sheath @dcmden@ammgeg ofisaid cablecmeans, éﬂld\/\fé‘tlgﬁ apisng

the cabl e 29. pdihg %%M%ﬁ&a:@@&@ﬁﬁﬁ%»w&%ﬁd&im g ieaf@bers 43 may conprise
strength nmenbers o for exanpl e, LAR err] yarn which has been coated or

I npregnated with a superabsorbent nmaterial. \Wen connected between the
fiber node 21 and 1d4e t The 2dblermeins @s al¥imed i) clamndOfandrfurther tampidding fwater

i gs 2 and so0eR raaReuReselwiiiF 568 tafle toehy BBl i iofling fines
to the N U. ssaidhmetalli¢ sheath. Alternatively, when the cable |s connect ed

between the custoner's prem ses and the NIU 27, the power wires 39 and 41

ted to th
are connecte © 1_5e. The cable means as claimed in claim 14 wherein sai(_l water blocking

means comprises one or more filamentary members of fibrous material having
superabsorbent properties.

16. The cable means as claimed in claim 15 wherein each of said
filamentary members comprises a yarn treated with superabsorbent material.
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7 source of power at the custoner's prem ses and conduct such power to the
Nl U 27. Inasnuch as each of the connected custoner prem ses supplies power
to the NIU, failure at one or even several customer premises will not cause
the NTU to shut down so long as there is one |ocal e where the power has not
failed. The tw sted pair 36 and 37 are gonnected to custoner apparatus and
forma voice or other narrow band comruni cati on channel back through the
NlU 27, cable 26 and tap 24 to the central office 16, to a nanagenent
nodul e 44. By this nmeans the stoner is able gp &Fquest or order certain

progranm ng, such, as, for “?1"’-1 __]u i g, and t;&rranagerrent

nodul e 44 directs a servi ""‘uf-- a0 st ., Q '&IUR ,Prggranmn
Bk’ can J sp flurft as&Mf ‘Sont i nui gy
i s '.H aansyflor | i del o M@r\s y(orkl ng on the
system In Fig. 4 there is Enoai-a Seconqd enpddfref~of {t vention
wherein the core nmember congflses a =1 Nal  CXATH}iC tfermmd m;‘a’* a
hS
I

to the custoner. The tw stg
testing circuit an s a cofm

menber 48 of suitakﬁa i nsiggdti ng nat|@jal, sug Olﬁ oam A
tw sted pair of ins],[r at ed conduct or sJf49, 583 +'Y ghg ecexgeri or surface
of the core nenber n this case, &he surfa adofl odnber éxtends

|

along the length of the cable preferablyu al Iggto & /axi s
= (1

& o
-o

Ue

1

NTNK-MIX
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thereof. Diametrically opposite pair 49,51 and lying on the core nenber is
a,pair of insulated, preferably shielded, power conducting wres 52,53

whi ch al so extend along the length of the cable preferably parallel to the
axis thereof. The assenbly of the core nenber, tw sted pair 49,51 and power
conducting wres 52 and 53 is encased in a surroundi ng sheath 54,
preferably of a netallic.-nmesh material. Sheath 54 is, in turn, surrounded
by and encased in a jacket 56 of suitable insulating material such as

pol yet hyl ene. The space between the outer surface ;b the core nenber and
the inner surface of the sheath 54 contains a plur Tﬁg‘of wat er bl ocki ng
yarn nenbers which are equivalent to nenbers 43,43 descyibeslin connection
with Figs. 2 and 3. Fig. FI@ict@ a third enmbodi ment g

which in effect represents a conblnation of the enje

4. In the cable of Fig. 5 the core nenbers conp#
58 encased in an insulating nenber 52 of sui
sheath 61, preferably of a nesh mate 3% K

wires 62 and 63. The assenbly of

64,66 is surrounded by a netall s:e

which is in turn encased in g N

The space between 3ghe out g 7)
1
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8 surface of the core nenber, in this enbodi nent, the outer suflfd¢e SHEET HAS BEERN
sheath 61, and the inner surface of sheath 67, is filled with plur RYALED

of water bl ocking nmenbers 69,69, in the same nmanner ‘as the enbodi nents of

Figs. 3 and 4. The enbodi nent of the invention shown in Fig. 5 provides

shi el di ng between the cent ebm—m i res and tw sted

pair, and al so shiel di ng of D W& sheath 67. Sheath

67 also functions to protect the cabl ABSFERAETY from i ghtning and from
rodents, both of which are conmon problens for outdoor cable. The cable of

the present invention has been shown in several illustrative enbodiments as
used in one parti cuFempesjtsdissribution eshle forecanpeationctveenaaibusterments premisdsand,

and power camld inbiwdtk %tem& GRARPRS b Soréadbaid @Péfﬁn 'cBndiﬁh trhédnkY a @&&é{i in
a w de varlet\ﬁn&upéstems d function to, r uce rraterla i nsta Ia

costs, as welS dneapss and @ parey; band signal conducting, means: syroynded ha@l i ng
the differi N@netalfio sheatlan AV gerblockingUnei¥ewithini the aable Sislﬁhh;ﬁétﬁt@ﬁﬂ tth\Vvokds it

is known in ne v u nal ring,wres |na
i ngl o cabl e b0l B, <Bhdnclife FETbER, ang' e shedh 15 cAREL W WHEF ofig
present invediguih conbi nes groups of conductors having totally different
capabilities in a new and useful structure. The foregoi ng discussion has

been for the purpose of illustrating the principles and features of the
present invention as enbodied in a conpact, econom cal conposite
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di stribution cable. Numerous changes por variations may occu# to wo
“thHe art without departure fromthe spirit and scope of the ﬂqmﬁgg! _________________________
-9- W claim 1. A conposite cable for the transm ssion of ellests -
signals conprising a Iongltudlnally extendlng core menber having a netalllc
conduct or menber for transnjt. ased within an

i nsul ati ng nenber, said coretss g+ ace and a

| ongi tudi nal axis first and second |n§351n@ﬂjplectr|cal power conducti ng
menber s di sposed substant.ial | y adj.acent each ot her and -extending

| ongi tudinally along said outer surface; a twisted pair of individually-

‘i nsul at ed narrow Aamdxp&isi@mdis“ﬂmtidn@abhesfodicemém hdjwaematcwmmeomtm'cmism face

of said cor CartF O Erﬁgrfé?:t: hlﬁ{n $a€'% Bfoadband signal conducting means, a power
conducting means, and’ ‘a narrow band signal conducting means surrounded by a
metallic sheath. ‘Water blocking means within the ‘cable is adapted to fill the voids
between the conducting members and the sheath upon contact with water or other
liquid. '

REPLAC}MENT SHEET

Figure 2
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tthe axis thereof from said power conductijng me r nd extgndi ng _
| ongi t udinattythereal ong; a jacket of i ‘zmgggﬁa ur r &epiRgement, sheet

core nenb ' nduct i ng menbe =< pair, said
j acket beﬁ’“ugag Iﬂm\ﬁjm Id core menber; - 10 - means for preventing
t he fl ow ofy Wat and through at |east a portion of the space between

said core nenber and said jacket, sai€l Seans conprising one or nore
di screte superabsorbent members |ocated in the space between said core
menber and said jacket and extending along the length of said cable; a
first netallic sheath nmenber surrounding said insulating nmenber in contact
t herewi t h sai dWeablleimurt her conprising a second netallic sheath nenber
surroundi ng sai'd core nmenber and spaced

1. A composite cable for the transmission of

~

electrical signals comprising

a 1oﬁgitudinally extending core member having a
metallic conductor member for transmitting
broadband signals encased within an insulating
member, said core member having an outer surface
and a longitudinal axis

first and second insulated electrical power
conducting members disposed substantially
adjacent each other and extending longitudinally
along said outer sﬁrface;

a twisted pair of individually insulated narrow band
signal conductors disposed adjacent the outer
surface of said core member on the other side of
the axis thereof from said power conducting
members and extending longitudinally therealong;

a jacket of insulating material surrounding said core
member, said power conducting members and said
twisted pair, said jacket being spaced from said

core member;
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therefrom said power conducting members, sail RERLACEMENT SHEETn g sai d

super absor bent__nensbers bei ng Si tuat ed in the {space Bat 6n19§@| d | Rep S¢enl sheet
second netallic sheat . A conp05|ﬂ éﬁble ‘as-cltai-med|lin claim
wherei n each of Eﬁﬁ nt menbers conprises a f1brous nenber _
havi ng superabso operﬁles 3. A conposite cable as claimed in claim

2 wherein said fibrous nenber conpri sedOa yarn material treat ed with a

super absorbent materi al . -11- 11 4, A conposite cable as clainmed in
claiml1l wherein said first nmetallic nenber sheath conprises a netallic

mesh. 5. A conposite cable as clainmed in claim1 wherein said second
met al | i ¢ menberedhgat forompreventingt dhid cEiesh.of water into and

@.;JJ

through at least a portion of the space between
said core member and said jacket, said means
comprising one or more discrete superabsorbent
members located in the space between said core
member and said jacket and extending along the
length of said cable;

a first metallic sheath member surrounding said
insulating member in contact therewith said cable
further comprisiﬁg a second metallic sheath
member su'rrounding said core member and spaced
.therefrom, said power conducting members, said
twisted pair, and said superabsorbent members
being situated in the space between said first

and second metallic sheath members.

2. A composite cable as claimed in claim 1 wherein
each of said superabsorbent members comprises a fibrous

member having superabsorbent properties.

3. A composite cable as claimed in claim 2 wherein
said fibrous member comprises a yarn material treated

with a superabsorbent material.
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6. A conposite cable as clainmed in claim1l e?@?%%%?ﬁ”g% §E¥ st and
second netal i ¢ _sheath-menbers conprise nmet allll g Replacement sheet

ULl

- 11 -

4. A composite cable as claimed in claim 1 wherein
said first metallic member sheath comprises a metallic

mesh.

5. A composite cable as claimed in claim 1 wherein
said second metallic member sheath comprises a metallic

mesh.

6. A composite cable as claimed in claim 1 wherein
both said first and second metallic sheath members

comprise metallic mesh.



