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According to the invention. a lightning body corporate established by
Statute, of 23  protector carrier comprises a lamellar ele- Howland Street,
London W1P 6HQ do  ment made of electrically insulating material hereby
declare the. invention, for which we  and having a plurality of sets of
holes 5  pray that, a patent may be granted to us, and  therethrough, each
set of holes defining a  50 the method by which it is to be performed,
respective socket to receive a respective to' be particularly described in
and by the  lightning protector device, and a plurality of following
statement:-                  electrically conducting terminals for making
This invention relates to carriers for electrical connection to lightning
protector 10 mounting lightning protector elements. The  devices at a front
face of the element, one  55 invention is particularly, but not
exclusively, hole of each set of holes accommodating a concerned with a.
lightning protector carrier terminal, the terminals being electrically
suitable for 'mounting on a cable terminating  interconnected by one or.
more busbars at unit.           .           .          the rear of the
element. 15  .In the past it was once the practice to    The or each busbar
may be mounted on   60 protect telephone exchange equipment the rear face
of the element. against lightning surges by the provision of   At. least
one surface of the. element may carbon block lightning protection devices
be shaped such that one hold of each set is connected at the exchange to
all incoming  separated from another hole of the set by a 20  telephone'
lines. Such devices provided  protruding portion of the element.    65
effective lightning protection but it was  . Each protruding portion may
comprise an found that the additional expense involved  annular protruding
lip around said one hole. in the .provision of such protection was not  .
Alternatively, each protruding portion justifiable in view of the small
chance of may comprise a rib transverse to and in- 25  damage to the
exchange equipment. Conse- teresecting a line joining said one hole to  70
quently this lightning protection was abo- said another hole. The ribs may
be arranged lished. Since that time exchange equipment in a latticework
configuration. has changed in design and with the advent of   The element
may have further protruding electronic exchange equipment, which is
portions on said. at least one surface inter- 30  more susceptible to
damage from lightning  posed between adjacent sockets. The furth-  75
surges, it has again beome advantageous to  er protruding portions may
comprise a provide lightning protection for the ex-  latticework of ribs.
The further protruding change equipment, particularly. in -rural portions
may protrude more than the. first areas where there are a higher proportion
of mentioned protruding portions. 35  overhead lines. However during this
inter-    The sockets may be arranged on the  80 val, the density of
terminations of subscri- element in an array comprising a plurality of
bers' lines at an exchange has become much  rows and columns. higher so
that protecting each line with   Said at least a first surface may comprise
carbon block lightning protectors mounted  first and second opposing
surfaces. 40  on a carrier of the earlier design occupies a
Alternatively said at least a first surface  85 prohibitive space thus
severely reducing the  may comprise a front surface of the element benefits
derived from the more modern  and the rear surface of the element may space
saving terminating equipment.     have a plurality of integral collars
extending It is an object of the invention to provide  rearwardly therefrom
around at least one 45  an improved lightning protector carrier.  hole of
each set of holes. A collar may be  90    1,557,713
2 provided around each hole.                described in detail in the
complete specifica- Each sockt may comprise three' holes. tion of British
Paten Application No. 10366/ A lightning protector carrier in accord- 75
(Serial No. 1,489,281). The unit 2 com- ance with the invention may further
include  prises. a plurality of elements 3 fixed 5 another plurality of
electrically conducting  together by three bolts 4; each element   5
terminalc located in other holes of the  comprises a strip of
electrically-insulating element for making electrical connection to
material one end of which is seem in Figure lightning protector devices at
the front face  1, and a plurality of pairs of conducting 



of the element and for making electrical member 5 and 6.One such pair of
each 10  connection to respective conductors at the  element can be seen in
Figure 1, the  75 rear face of the element.                 remaining pairs
lying behind the pair shown The lightning protector carrier may furth-  and
thus being concealed. er include a plurality of lightning protector
Referring to Figures 1 to 3, the lightning devices, which may be gas
discharge tubes, protector holder I comprises an elongate 15  mounted in
respective sockets of the carrier.  box housing a carrier element 9 and
having  80 According to another aspect of the inven-  sides 7, and faces 8,
and a detachable lid 11. tion a lightning protector holder comprises a  The
side 7 which abuts the elements 3 of the box and a lightning protector
carrier as  terminating and testing unit 2 is provided defined above
mounted within the box.   with a. series of holes 10 arranged in a row The
lightning protector holder may be in   along the holder I and the unit 2.
85 combination with a cable terminating unit   The carrier element 9, of
lamellar form having a plurality of conductor pair termina- and made of
moulded electrically-insulating tions. When each socket comprises three
material, is clipped to the walls of the box holes, a plurality of pairs of
connecting  and is provied with    array of three pin 25  wires may be
provided, each pair connecting  sockets 12 formed by terminals 17 located
in  90 a respective conductor pair to terminals in  holes in the element 9.
The sockets 12 are two holes of a respective socket.     arranged in twenty
rows of which only the By way of example only, certain iltustra-  top few
rows ate seen in Figure 2, each row the embodiments of the invention will
now  consisting of five sockets and being aligned 30  be described with
reference to the accom-  with a respective associated hole 10. Each  95'
panying drawings, of which:                socket 12 receives a three pin
gas discharge Figure .I is an end view of a lightning  tube 13; these
discharge tubes are not shown protector holder mounted on a cable termi-
in Figure 2 for the sake of clarity. The centre nating unit, the end of the
holder being cut terminal 17 of each socket Iis electrically 35  away to
show the interior of the holder;  connected to a busbar at the rear of the
100 Figure 2 is a plan view of a part of the  carrier element 9.. The
busbars 14 are fixed lightning protector holder;               to the
carrier element 9 and run longitudin- Figure 3 is an enlarged sectional
view  ally along the plate. Thus each column of along the' lines III-III
shown in Figure 2;  sockets 12 is provided with one respective 40   Figure
4 is an enlarged plan view of a  busbar 14. Each of the busbars 14 is  105
modified form of the part of the lightning  electrically connected to the
bolts 4 which in protector holder shown in' Figure 2;    turn ate
electrically connected to earth. Figure 5 is an enlarged sectional view
The carrier element 9 is provided on both along the lines V-V shown in
Figure 4;   faces with a latticework of ribs protruding 45    Figure 6 is
an enlarged sectional view  on both sides of the plate. There are two
110: along the lines VI-VI  shown in Figure 4;  sets of ribs: a first set
15 which run only Figure 7 is an enlarged plan view of a  longitudinally
and separate adjacent gas teriniial which May be located in the part
discharge tubes, and a second set 16 which shown in Figures 4 to 6;
are shallower than the set 15 and run 50  Figure 8 is a side view of the
terminal:  between pins of the discharge tubes to  115 Figure 9 is an end
view of a part of the  provide an increased track length between terminal;
adjacent pins to guard against breakdown Figure 10 is a plan view  of
another  under voltage difference less than a prede- modified form of the
part of the lightning  termined value. 55  protector holder shown in Figure
2;         No ribs are provided between adjacent  120 Figure 11 is a
sectional view in the  central terminal of sockets in adjacent rows
direction of the arrow XI  shown in Figure  since these terminals are all
earthed. The 10; and                                         [atticework
arrangementef the ribs is shown Figure 12 is a sectional view  in the  only
at the top left of Figure 2 but extends 60  direction of the arrow XII
shown in Figure  along the whole length and across the whole  125 10.
width of the plate 9. The pattern of the ribs. Referring to Figure 1, a
lightning protec-  on one side only of the plate is shown, the tor holder I
is shown fixed to a cable  pattern on the other side being identical, but
terminating and testing unit 2. The construc-  the depth of the ribs being
different (as 65  tion of the terminating and testing unit 2 is  shown in
Figure 3).                  130    3
1,557,713                                     3 In use, the lightning
protector holder 1 is holes from the rear. mounted in position on the
terminating and    One terminal 30 is shown in Figures 7 to testing unit 2.
by !means of the bolts 4. 9. The terminal is made . of metal. and
Conductors of a cable are led from the end  comprises a jaw portion 31
having opposing 5  of the unit 2 opposite the lightning protector contacts
32 for contacting the pin of a  70 holder 1 to the conducting members 5
and: 6. discharge tube and from which a: resilient 



The:. individual conductors constituting a  tongue 33 extends, a central
portion with a subscribers pair are terminated at adjacent pair of
projections 34, a crip portion 35 and pairs of conducting members. Further
wires  a busbar 36. The terminal 30 is sized such 10  are connected to. the
conducting members 5  that it can be pushed into a socket hole of  75 and
led along channels formed in the rear the element 20. from  the rear. wit h
an face of unit 2. Each hole 10 in a wall 7 of the  orientation such that
the tongue 33 engages lightning protector holder 1 is aligned with a  one
of the grooves 26 and the projections 34 respective channel of the unit 2
and the  engage respective grooves 27. it will be 15  wires- in each
channel are led through a  understood that the terminal is secured in  80
respective hole 10 to the associated row of the socket since rearward
movement of the sockets 12. Each pair of wires connected via  terminal is
prevented by the tongue 33 the 'unit 2 to a subscribers conductor pair is
engaging the rear end of one of the grooves terminated at a respective
socket, one of the  26 and forward movement of the terminal is 20  wires of
the pair being connected to the left prevented by the projection 34
engaging.the   85 hand pin and: the other to the right hand pin  forward
ends of the grooves 27. of a gas discharge tube 13. In Figure 1 the   Each
socket hole receives a respective wires are shown only in the holder 1.
terminal' 30. The terminals in the end holes The left hand pin and right
hand pin of of each socket are modified from the form 25  the tube are
connected to respective elec- shown in Figures 7 to 9 in that they do not
90 trodes in the discharge tube and equally  include a busbar 36. The
terminals in the spaced from the earthed electrode which is  central holes
of each socket are as shown in connected to the central pin. In the
particu-  Figures 7 to 9 and terminals located in a lar embodiment
described the terminating  common column are integrally connected by 30
unit comprises a sandwich of ten elements  a busbar 36 which is connected
to earth.  95 each element having twenty pairs of con-   The carrier
element 20 shown; in Figures 4 ducting members 5, 6. Each row of sockets
to 6 is used in the same manner as the 12 receives ten wires (one from each
ele-  element 9 shown in Figures 1 to 3. The ment) and twenty rows of
sockets are  element 20 is mounted in a box as shown in 35  provided on the
plate 9.                Figure 1 and three pin gas discharge tubes  100 The
ribs 16 lengthen the track length  are inserted in respective sockets, the.
con- between any two socket pins to a minimum  tacts 32 making electrical
contact with the of 4 mm; this track length prevents a voltage  pins of the
discharge tube. The end termin- of less than. 4 k V between adjacent pins
als in each socket are connected to respec- 40  causing breakdown of the
protector. The  tive wires of a subscriber's conductor pair by  105 ribs 15
prevent any possibility of contact crimping the crimp portion 35 of each
between pins of adjacent gas discharge  terminal to the respective wire.
The gaps tubes.                                 between adjacent collars 25
provide conve- Figures 4 to 6 show a modified form of the  nient
passageways along which the wires 45  carrier element 9 previously
described. In  may be lead. The annular lips 24 around the  110 Figure 4,
the modified carrier element 20  earthed terminals of the sockets again'
leng- has five rows of three pin sockets 21, each  then the track length
between any two pins. row comprising five 'sockets. A latticework
Figures 10 to 12 show. another modified of deep ribs, comprising ribs 22
separating  form of carrier element 40 similar to the 50  sockets of
adjacent rows and ribs 23 separat-  element 20. However in . Figures 10 to
12  115 ing sockets of adjacent columns are pro-  only a portion of the
element comprising vided on the front face of. the element.  two rows and
two columns of sockets 41 is Respective holes of each socket are sepa-
shown. The front face of the element 40 has rated by an annular protruding
lip 24 around  a latticwork of deep ribs, comprising ribs 42 55 the central
hole of. the socket.        separating sockets of adjacent rows and ribs
120 The rear face of the element is provided  43 separating sockets of
adjacent columns. with five integral elongate collars 25, each  Respective
holes of each socket are sepa- collar surrounding all the sockets in a
rated by shallower ribs 44 running parallel respective row. The extended
socket holes to the ribs 43 between adjacent holes of 60  defined by the
collars 25 have a generally  each socket. The ribs 44 replace the prot-
125 tubular bore with pairs of grooves 26 at the ruding lips 24 of the
embodiment shown in front ends thereof and pairs of grooves 27 at Figures 4
to 6. the rear ends thereof. These grooves are   Therear face of the
element 40 is general- provided to secure terminals 30 (not shown  ly
similar to that of the element 20 and has 65  in Figures 4 to 6) inserted
into the socket  rewardly extending collars 45 which de-  130    4
1,557,713                                   4 fine bores having grooves
(not shown)  small space. arranaged as in the element 20 to secure   WHAT
WE CLAIM IS: terminals in the socket holes of the element    1. A lightning
protector carrier compris- 40. The collars 45 differ from the collars 25
ing a lamellar element made of electrically 



5   in Figures 5 and 6 in that they are of reduced  insulating material and
having a plurality of 70 depth around  each central hole of the  sets of
hols therethrough, each set of holes socket, thus defining a series of
channels 46  defining a respective socket to receive  a down the rear face
of the element 40. respective lighting protector device, and a Figures 11
and 12 show the element with  plurality of electrically conducting
terminals 10   one set of the earthing terminals 30 located  for making
electrical connection to lightning   75 in the element interconnected by
the busbar  protector devices at a front face of the 36.
element, one hole of earth set of holes The element 30 is used in the same
accommodating a terminal, the terminls manner as the element 20.
being electicaly'inerected by   e or 15    While various specific
embodimentsof more busbars at the rear of the element 80 the invention have
been described, it will be    2. A  lightning protector carrier as apparent
that many. modifications may be  claimed in claim I in which the or each
made to the embodiment.                busbar is mounted on the rear face
of the For ex-ample more than one carrier plate  element. 20   may be
provided in the lightning protector    3. A  lightning protector carrier as
85 holder 1. Additional carrier elements might claimed in dais I or 2
further including be required for example if the number of another
plurality of electrically conducting conductor pairs terminating at the
uait 2  terminals located in other holes of  e were greater.
element for making electrical connection to 25    . Features of one of the
specifically de- lightning protector devices at the front face  50 scribed
embodiments maybe incorporated  of the element and for making electrical in
another of the specifically described  connection to respective conductors
at the embodiments. For example the rear face of rear face of the element.
the carrier element 9 may be provided with   4. A  lightning protector
carrier as 30   collars extending rearwardly therefrom as is  claimed in
any preceding claim  further  95 the rear face of the carrier element 20.
including a plurality of lightning protector The size of the carrier
elements may also  devices mounted in respective sockets of the be varied.
For eample the single ement 9  carrier. having twenty rows of sockets may
be    5. A  lightning protector carrier as 35   replaced by four elements
each having five  claimed in claim 4 in which the lightning   10 rows of
sockets.                     protector devices are gas discharge tubes. The
ribs and protruding lips may be    6. A  lightning protector carrier as
replaced by some alternative proturding  claimed in any one of the
preceding claims, electrically insulating arrangement. For ex- in which. at
least one surface of the element 40   ample, suitably placed conical
protruber- is shaped such that one hole of each set is  105 ances may be
povided to perform the same  separated from another hole of the set by a
function as the ribs or lips.           protruding portion of the element.
Other forms of lightning protector may be    7. A  lightning protector
carrier as provided in place of gas discharge tubes. For claimed inclaim 6,
in which each protruding 45   example, carbon block protectors may be
portion comprises an annular protruding lip  110 used.
around said one hole. In the embodiments described the light-   8.  A
lightning protector carrier as 'ning protector devices have three pins and
claimed in claim 6 in which each protruding each set of holes comprises
three holes. This portion comprises a rib transverse to and 50   allows a
single device to protect a pair of intersecting a line joining said one
hole to  115 subscriber's lines. In other applications it said another
hole. may be preferably to protect only one   9. A  lightning protector
carrier as conductor in which case the lightning pro- claimed in claim 8 in
which the ribs are tector device would. have two pins and each  arranged in
a latticework configuration. 55   set of holes comprise two holes.
10. A  lightning protector carrier as  120 TWe various forms of lightning
protector claimed in any of claims 6 to 9, in which the holder described
above are of simple and element has. further protruding portions on cheap
construction. The various forms of said at least one surface interposed
between carrier element. described can readily be adjacent sockets. .60
made by moulding of a plastics material.   11. A  lightning protector
carrier as  125 Furthermore. the number. of lightning: pro- claimed in
claim 10 in which the further tector devices which can be provided in the
protruding portions comprise a latticework holder is very large for the
size of the holder of ribs. so that lightning protection can be provided
12. A  lightning protector carrier as 65   for a large numberof
subscribers' lines in a  claimed in claim  10 or 11 in which the  130    4
1,557,713                                      4 fine bores having grooves
(not shown)  small space. arranged as in the element 20 to secure   WHAT WE
CLAIM  IS: 



terminals in the socket holes of the element    1. A lightning protector
carrier compris- 40. The collars 45 differ from the collars 25  ing a
lamellar element made of electrically 5   in Figures 5 and 6 in that they
are of reduced  insulating material and having a plurality of 70 depth
around each central hole of the  sets of holes therethrough. each set of
holes socket, thus defining a series of channels 46  defining a respective
socket to receive a down the rear face of the element 40.  respective
lightning protector device, and a Figures 11 and 12 show the element with
plurality of eletrically conducting terminals 10   one set of the earthing
terminals 30 located  for making electrical connection to lightning  75 in
the element interconnected by the busbar  protector devices at a front face
of the 36.                                      element, one hole of each
set of holes The element 30 is used in the same  accommodating a terminal,
the terminals manner as the element 20.                being electrically
interconnected by one or 15     While various specific embodiments of  more
busbars at the rear of the element.  80 the invention have been described.
it will be    2. A  lightning protector carrier as apparent that many
modifications may be  claimed in claim 1 in which the or each made to the
embodiment.                  busbar is mounted on the rear face of the For
example, more than one carrier plate  element. 20   may be provided in the
lightning protector    3. A  lightning protector carrier as  85 holder 1.
Additional carrier elements might claimed in claim 1 or 2 further including
be required for example if the number of another plurality of electrically
conducting conductor pairs terminating at the unit 2  terminals located in
other holes of the were greater.                            element for
making electrical connection to 25     Features of one of the specifically
de- lightning protector devices at the front face  90 scribed embodiments
may be incorporated  of the element and for making electrical in another of
the specifically described  connection to respective conductors at the
embodiments. For example the rear face of rear face of the element. the
carrier element 9 may be provided with   4. A  lightning protector carrier
as 30   collars extending rearwardly therefrom as is claimed in any
preceding claim  further  95 the rear face of the carrier element 20.
including a plurality of lightning protector The size of the carrier
elements mav also  devices mounted in respective sockets of the be varied.
For example the single element 9  carrier. having twenty rows of sockets
may be    5. A  lightning protector carrier as 35   replaced by four
elements each having five  claimed in claim 4 in which the lightning  100
rows of sockets.                        protector devices are gas discharge
tubes. The ribs and protruding lips may be   6. A  lightning protector
carrier as replaced by some alternative proturding  claimed in any one of
the preceding claims, electrically insulating arrangement. For ex- in which
at least one surface of the element 40   ample, suitably placed conical
protruber- is shaped such that one hole of each set is  105 ances may be
provided to perform the same  separated from another hole of the set by a
function as the ribs or lips.           protruding portion of the element.
Other forms of lightning protector may be    7. A  lightning protector
carrier as provided in place of gas discharge tubes. For claimed inclaim 6.
in which each protruding 45   example, carbon block protectors may be
portion comprises an annular protruding lip  110 used.
around said one hole. In the embodiments described the light-   8. A
lightning protector carrier as ning protector devices have three pins and
claimed in claim 6 in which each protruding each set of holes comprises
three holes. This portion comprises a rib transverse to and 50   allows a
single device to protect a pair of intersecting a line joining said one
hole to  115 subscriber's lines. In other applications it said another
hole. may be preferably to protect only one   9. A  lightning protector
carrier as conductor in which case the lightning pro- claimed in claim 8 in
which the ribs are tector device would have two pins and each  arranged in
a latticework configuration. 55   set of holes comprise two holes.
10. A  lightning protector carrier as  120 The various forms of lightning
protector claimed in any of claims 6 to 9, in which the holder described
above are of simple and element has further protruding portions on cheap
construction. The various forms of said at least one surface interposed
between carrier element described can readily be adjacent sockets. 60
made by moulding of a plastics material.   11. A  lightning protector
carrier as  125 Furthermore the number of lightning pro- claimed in claim
10 in which the further tector devices which can be provided in the
protruding portions comprise a latticework holder is very large for the
size of the holder of ribs. so that lightning protection can be provided
12. A  lightning protector carrier as 65   for a large number of
subscribers lines in a  claimed in claim  10 or 11 in which the  130    5
1,557,713                                         5 



further protruding portions protrude more than the first mentioned
protruding por- tions. 13. A lightning protector carrier as 5   claimed in
any of claims 6 to 12 in which the sockets are arranged on the element in
an array comprising a plurality of rows and columns. 14. A lightning
protector carrier as 10   claimed in any of claims 6 to 13 in which said at
least a first surface comprises first and second opposing surfaces. V
15. A  lightning protector carrier as claimed in any of claims 6 to 13 in
which said 15   at least a first surface comprises a front surface of the
element and the rear surface of the element has a plurality of integral
collars extending rearwardly therefrom around at least one hole of each set
of holes. 20      16. A  lightning protector carrier as claimed in claim 15
in which a collar is provided around each hole. 17. A lightning protector
carrier as claimed in any of claims 6 to 16, in which 25   each socket
comprises three holes. 18. A lightning protector carrier sub- stantially as
herein described with reference to and as illustrated by Figures 1, 2 and 3
or by Figures 4, 5 and 6, or by Figures 10. 11 30   and 12 of the
accompanying drawings. 19. A lightning protector holder com- prising a box
and a lightning protector carrier as claimed in any one of the preced- ing
claims mounted within the box. 35      20. A  lightning protector holder as
claimed in claim 19, in combination with a cable terminating unit having a
plurality of conductor pair terminations. 21. A combination as claimed in
claim 40   20, in which the carrier is as claimed in claim 17, and a
plurality of pairs of connecting wires are provided, each pair connecting a
respective conductor pair to terminals in two holes of a respective socket.
45      22. A combination as claimed in claim 20, in which the lightning
protector carrier is as claimed in claim 3, in which each set of holes in
the element is a set of three holes. and in which a plurality of pairs of
connect- 50   ing wires are provided, each pair connecting a respective
conductor pair to terminals of said another plurality of terminals in two
holes of a respective socket. 55               ABEL & IMRAY, Chartered
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