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SURGE ARRES G SI NGLE SURGE ARRESTI NG BLOCK i ca
Field of thﬁa%x%il\lon The present i nvenlathélrjlsg-rgﬁeinges
to a surge ar- rester for shunting electrical surges to ground.
5 Background of the Invention Overvol t age
surges, which travel along an el ec- tric power distribution

system and which are not properly

SURGE ARRESTER HAVING SINGLE SURGE ARRESTING BLOCK

echni i v
The present invention relates to a surge ar-

rester for shunting electrical surges to ground.

5 Background of the Invention
Overvoltage surges, which travel along an elec-
tric power distribution system and which are not properly
averted or diverted, often damage transformers and other
electrical equipment of the electric power distribution
. 10 system, as well as the electrical equipment of residen-
tial, commercial and industrial customers supplied by the
electric power distribution system. Consequently, surge
arresters are commonly used in an electric power distri-
bution system for shunting overvoltage surges to system
15 ' ground before the overvoltage surges can damage the elec-
trical equipment connected in, or to, the electric power

distribution system.



averted or diverted, often damage transformers and ot her

el ectrical | t of the electric power distribution 10 system
as well as the’e egtrical equi pnent of residen- tT€J4E%%Hﬁ§rcia
and industrial customers supplied by the el ectric power

di stribution system Consequently, surge arresters are commonly
used in an electric power distri- buti on system for shunting
overvol tage surges to system 15 ground before the overvoltage
surges can danmage the el ec- trical equipnent connected in, or
to, the electric power A typical s&ggéréﬁggééggsggégn}n electric power

distribution systems comprises an insulating housing, a
stack of surge arresting blocks, end connectors which are
in electrical contact with each end of the surge arrest-
5 ing blocks and which are arranged to electrically connect
the surge arrester between first and second electrical
lines, and a fault disconnector for disconnecting the
surge arrester from the first and/or second electrical
lines in the event of a fault in the surge arresting

10 block. The number of surge arresting blocks in the stack
of surge arresting blocks depends on the geometry of the
surge arresting blocks and the voltage rating of the
surge arrester. For example, a surge arrester rated at 9
KV usually has two or three surge arresting blocks.

15 The insulating housing of the typical non-
porcelain surge arrester is not strong enough to support
and contain the stack of surge arresting blocks. There-
fore, a support member, such as a fiberglass wrap or a
fiberglass sleeve, is provided around the stack of surge

20 arresting blocks and the end connectors in order to con-

tain and support the surge arresting blocks within the



A typical surge arrester used in electric power di stribution

syst ens COh‘pWIOS@ﬁs@Q I nsul ating housing, a st ack opcpass11051
arresting bl ocks, end connectors which are in electrical contact
wi th each end of the surge arrest- 5 i ng bl ocks and which are
arranged to electrically connect the surge arrester between
first and second el ectri cal lines, and a fault disconnector for
di sconnecting the surge arrester fromthe first and/ or second
el ectrical lines in the event of a fault in the surge arresting
10 bl 0CnguTHtEL ity NlSiis D g SUr B&d B 18541 nglbhesks, | Butheast apkting-
of surge arresting bl ocks depends on the geonetry of the surge

arresting blocks and the v g §} . r
For exanpl e, a.%uﬂﬂ% arr% %#g%a.ﬂ 5?958£ ifﬁe’ are R§°ﬁ§8§P|qghas tmo or
three surge arresting bl ocks.
to compress the surge arresting blocks.
Because of the use of a support member and
5 multiple surge arresting blocks, a surge arrester as
described above is expensive to produce. The present
invention is directed to a surge arrester which elimi-

nates the need for a support member and/or which uses a

reduced number of surge arresting blocks.

.10 Summary of the Invention
In accordance with one aspect of the present
invention, a surge arrester comprises an electrically
insulating arrester housing and a surge arresting block
housed within the electrically insulating arrester hous-
15 ing. The surge arresting block is arranged to provide
support for the surge arrester without the use of a sup-
port member.
In accordance with another aspect of the pres-
ent invention, a surge arrester comprises a single surge

20 arresting block housed within an electrically insulating



15 The insul ati ng housing of the typical non-

porcelain surge arrester is not strong enough to support and
contai n t heWHRARS3f surge arresting bl ocks. There- PCTUSPH1105]
support nenber, such as a fiberglass wap or a fibergl ass

sl eeve, is provided around the stack of surge 20 arresting bl ocks
and the end connectors in order to con- tain and support the
surge arresting blocks within the

- 2- i nsul ating housing. Additional elenents, such as
Spring-

arrester housing. The single surge arresting block is
fabricated of a material, and the single surge arresting
block has threads formed of the material.

In accordance with yet another aspect of the

5 present invention, a surge arrester comprises a surge ar-
resting block housed within an electrically insulating
arrester housing. The surge arresting block is fabri-
cated of a continuous material so that the surge arrest-
ing block is of unitary construction, and the surge ar-

10 resting block has a voltage rating of at least 9 KV.

In accordance with still another aspect of the
present invention, a method of forming a surge arresting
block comprises the following steps: a) placing suffi-
cient material in an isostatic press to form a surge

15 arresting block having a voltage rating of at least 9 KV;
and b) controlling the isostatic press with a pres-
sure/time profile arranged to bond the material together

in order to form the surge arresting block.



S, wave washers, and/or the like, are provided in order to

conpress thevesespedar resting bl ocks. . Beamrzesssiioshe
use of a support nenber and 5 mul ti pl e surge arresting bl ocks, a
surge arrester as descri bed above is expensive to produce. The
pr esent invention is directed to a surge arrester which elim -
nates the need for a support nenber and/or which uses a reduced
nunber of surge arresting bl ocks. 10 Summary of the Invention

In accordance with one aspect of the present .invention, a surge
arrester conprises an el etiddeanld other featurédsahdatadgantageseofhaiz ng
and a surge arresting bl ock housed within the electrically

"0 B et ivedtfion will Bdfome Thre EPaREhE kLR B GRK 19
tailed consideration of the invention when taken in con-
junction with the drawings in which:

5 Figure 1 illustrates a surge arrester which
incorporates a surge arresting block and a pair of end
connectors and which is arranged in accordance with the
present invention;

Figure 2 illustrates a subassembly of the surge

10 arrester shown in Figure 1;

Figure 3 illustrates the surge arresting block
of Figure 1;

Figure 4 illustrates the surge arresting block
and end connectors of Figure 1;

15 Figure 5 illustrates the surge arresting block
and end connectors of Figure 1, wherein the end connec-
tors are held to the surge arresting block by an electri-
cally insulating member;

Figure 6 illustrates the surge arresting block

20 of Figure 1 having female threads in accordance with one

embodiment of the present invention;



support for the surge arrester w thout the use of a sup- port

menber . WO 99/18642 I n accordance with another aspgeirnbsifte: .
pres- ent invention, a surge arrester conprises a single surge
20 arresting block housed within an electrically insulating

- 3- arrester housing. The single surge arresting

bl ock is fabricated of a material, and the single surge
arresting bl ock has threads fornmed of the materi al

Figure 7 illustrates the surge arresting block
of Figure 1 having male threads in accordance with an-

other embodiment of the present invention;

Figure 8 illustrates the surge arresting block
5 © of Figure 1 having male threads in accordance with still
another embodiment of the present invention;

Figure 9 illustrates a plurality of threadably
engaged surge arresting blocks according to a first plu-
ral block embodiment of the present invention;

10 Figure 10 illustrates a plurality of threadably
engaged surge arresting blocks according to a second
plural block embodiment of the present invention;

Figure 11 illustrates a plurality of threadably
engaged surge arresting blocks acébrding to a third plu-

15 ral block embodiment of the present invention; and,

Figure 12 illustrates an isostatic press useful

in forming the surge arresting block of the present in-

vention.

tail iptd



In accordance with yet another aspect of the 5 present invention, a

sur ge arrest‘f 95/?§H?fi ses a surge ar- resting bl ockpPPySERA st hi n
an electriealTy insulating arrester housing. The surge arresting

bl ock is fabri- cated of a continuous material so that the surge
arrest- ing block is of unitary construction, and the surge ar-
10 resting block has a voltage rating of at least 9 KV

In accordance with still another aspect of the pr esent

i nvention, a nethod of formng a surge arresting bl ock conpri ses

the follow ng steps: a) pﬂécéﬂgwﬁugﬁiFigure 1, a shr88! JPBLEHA 101 8L

| sostatic press to forma surge 1 arfesting~bl ock having a vol tage
rating of at |east _9 KV, . . and b), contrqlling the isostatic rgss
with a pres- cludes a gy FaEmprati PBAaltafgedat § ﬁ?ﬁpqﬁﬂ%ﬁi%%
t oget her in order to formthe surge arresting bl ock.

14. The first terminal end 12 includes a first terminal

16 which is used to electrically connect the surge ar-

5 rester 10 to a first electrical line. The second termi-
nal end 14 includes a second terminal 18 which is used to
electrically connect the surge arrester 10 to a second
electrical line. The first electrical line may be, for
example, an electrically conducting lead which connects

10 the first terminal 16 to a high voltage line of an elec-
trical power distribution system, and the second elec-
trical line may be an electrically conducting lead which
connects the second terminal 18 to ground. Alterna-
tively, however, the first electrical line may be, for

15 example, an electrically conducting lead which connects
the first terminal 16 to ground, and the second electri-
cal line may be an electrically conducting lead which
connects the second terminal 18 to a high voltage line of
an electrical power distribution system:

20 The first terminal 16 is threaded into a first

end connector 20, and the second terminal 18 is



Brief Description of the Draw ngs

-4- These and ot her features &J" ages
of the w099/1864p2r esent invention will becone nore apparenf,(ajlil o] /gﬂg{e }
tail ed consideration of the invention when taken in con-

junction with the drawi ngs in which:

electrically connected into a second end connector 22 in
a manner to be described below. The first and second end
connectors 20 and 22 are electrically conductive and, for
example, may be formed from aluminum. A surge arresting
5 block 24 is in electrical contact with the first and
second end connectors 20 and 22. Accordingly, a series
circuit is formed between the first and second end con-
nectors 20 and 22. The surge arresting block 24 may be a
metal oxide varistor block, for example, which conducts
10 in the presence of surges in order to shunt the surge
energy in the electric power distribution system between
the first and second terminals 16 and 18.
An arrester housing 26 houses the first and
second end connectors 20 and 22 and the surge arresting
15 block 24. As is known, the arrester housing 26 may be an
insulating polymeric or porcelain housing having a plu-
rality of polymeric or porcelain water sheds 28. A
mounting bracket 30 is provided in order to mount and
support the surge arrester 10 to a utility pole or other

20 apparatus of an electric power distribution system.



5 Figure 1 illustrates a surge arrester which

| ncor por at eswg oside arresting block and a pair of end . PCT/US98/11051
connectors*and which is arranged in accordance with the pr esent
i nventi on; Figure 2 illustrates a subassenbly of the
surge 10 arrester shown in Figure 1; Figure 3
Illustrates the surge arresting bl ock of Figure 1

Figure 4 illustrates the surge arresting bl ock and end
connectors of Figure 1; 15 Figure 5 illustrates the
surge arresting bl ock As shown dmRd FaRghre@necind L ,0ftHd eeordd ahérein
the end connec- tors are held to the surge arresting bl ock by
an electri- cal,l y_insulating ¢ﬂ§?; . fe o :

Figure 6 iIIusthngcFﬁ gérégsa%resEF%g ¢ which is in electrical

contact with the surge arresting block 24. The second
end connector 22 also has a second end 34 which comprises
5 a wall 36 forming a recess 38. A fault disconnector 40
includes a cartridge 42 which is contained within an end
44 of the second terminal 18. The fault disconnector 40
includes a first electrically conductive washer 46 abut-
ting the end 44 of the second terminal 18, a second elec-
10 trically conductive washer 50 abutting an internal wall
.52 of the second end connector 22, and a resistor 54
sandwiched between the first and second electrically
conductive washers 46 and 50. A plastic cup 56 contains
the first and second electrically conductive washers 46
15 and 50 and the resistor 54 when the fault disconnector 40
is assembled as shown in Figure 1. Thus, the plastic cup
56 insulates the resistor 54 and the first and second
electrically conductive washers 46 and 50 from the wall
36 of the second end connector 22 to thus direct fault
20 current to flow from the second end connector 22 through

the second electrically conductive washer 50, through the



20 of Figure 1 having female threads in accordance with one

enbodi nment h resent invention;

Figure 7 il ﬁ{%ﬁ@f@s the surge arresting bl ock of PETA§P#11951
havi ng mal e threads in accordance with an- ot her enbodi nent of
the present invention; Figure 8 illustrates the surge
arresting block 5 of Figure 1 having nale threads in accordance
with still anot her enbodi nent of the present invention;

Figure 9 illustrates a plurality of threadably

resistor 54, through the first electrically conductive
washer 46, and through the second terminal 18.
The surge arresting block 24 is shown in Figure

3. The surge arresting block 24 is provided with first

5 and second metallized electrodes 60 and 62. The first
metallized electrode 60 electrically contacts the first
end connector 20, and the second metallized electrode 62
electrically contacts the.second end connector 22. The
first and second metallized electrodes 60 and 62 may be

10 formed of any electrically conductive material such as
copper, aluminum, zinc, silver, gold, or the like, or of
any suitable electrically conductive composition such as
compositions composed of silver, gold, platinum, palla-
dium, and/or the like.

15 The first and second metallized electrodes 60
and 62 may be applied to the surge arresting block 24
dependent upon the electrode forming material. For exam-
ple, if the first and second metallized electrodes 60 and
62 are formed of silver, the surge arresting block 24 is

20 fired after it is formed, an electrically insulating

collar is applied to the surge arresting block 24, the

- 10 -



engaged surge arresting blocks according to a first plu- ra

bl ock enbodi f the present invention; 10 40
i1 lustrates ‘gsg /&#) ity of threadably engaged surgec'lérres ?ng
bl ocks according to a second pl ural bl ock enbodi nment of the
present invention; Figure 11 illustrates a plurality
of threadably engaged surge arresting blocks according to a
third plu- 15 ral bl ock enbodi nent of the present invention; and,
Figure 12 illustrates an isostatic press useful in formng the

E;:g?lgérgzggp? loﬁkagk %2%0 %?%%%%lllzed electrodeé”%ﬁ'éﬁh 62 are then

applied to the surge arresting block 24, and then the
surge arresting block 24 is again fired. The first and
second metallized electrodes 60 and 62 may be applied by

5 spraying or coating the ends of the surge arresting block
24 with silver. If threads are formed in the ends of the
surge arresting block 24, as discussed below, the ends of
the surge arresting block 24, including the tﬁreads, may
be sprayed or coated with silver in order to form the

10 first and second metallized electrodes 60 and 62.

On the other hand, if the first and second
metallized electrodes 60 and 62 are formed of aluminum,
the surge arresting block 24 is fired after it is formed,
an electrically insulating collar is applied to the surge

15 arresting block 24, the surge arresting block 24 is then
again fired, and finally the first and second metallized
electrodes 60 and 62 are applied to the surge arresting
block 24. The first and second metallized electrodes 60
and 62 may be applied by arc spraying the ends of the

20 surge arresting block 24 with aluminum. If threads are

formed in the ends of the surge arresting block 24, the

- 11 -



- 6- As shown in Figure 1, a surge arrester

10 in- wo9o/18643 udes a first termnal end 12 and a secongd bRf8s/ak; end
14. The first termnal end 12 includes a first term nal 16 which
is used to electrically connect the surge ar- 5 rester 10 to a
first electrical line. The second term - nal end 14 includes a
second termnal 18 which is used to electrically connect the
surge arrester 10 to a second el ectrical line. The first
electrical line may be, for exanpl e, an electrically conducting

lead which cONRHS of the surge arresting block 24, including the

threads, may be arc sprayed with aluminum in order to
form the first and second metallized electrodes 60 and
62.

5 After the first and second metallized elec-
trodes 60 and 62 are applied to the surge arresting block
24, the first and second end connectors 20 and 22 are
suitably attached to the first and second metallized
electrodes 60 and 62, respectively, as shown in Figure 4.

10 For example, the first and second end connectors 20 and
22 may be bonded to the first and second metallized elec-
trodes 60 and 62, respectively, by a suitable bonding
agent, such as an electrically conductive epoxy or sol-
der.

15 Alternatively, if the first and second end
connectors 20 and 22 are not bonded to the first and
second metallized electrodes 60 and 62, the first and
second end connectors 20 and 22 may be retained on the
surge arresting block 24 by encasing the surge arresting

20 block 24 and the first and second end connectors 20 and

22 in an electrically insulating material 63 as shown in

- 12 -



10 the first termnal 16 to a high voltage line of an el ec-

trical powery@bgigskouti on system and the second el ec- PCT/USOSi 653 al
line may bé an electrically conducting | ead which connects the
second termnal 18 to ground. Alterna- tively, however, the
first electrical line my be, for 15 exanple, an electrically
conducting | ead which connects the first termnal 16 to ground,
and the second electri - cal line may be an electrically
conducting | ead which connects the second termnal 18 to a high

voltage line ofigure 5. TheafiiekechhdCakcppdeend Tonnidticys Ystamd 220
The first termnal 16 is threaded into a first end connect or

?g: and the SegﬂadtﬁgrgH@éLrlga&iy insulating material 63 may be ap-

plied after the last firing step. The electrically
insulating material 63, for example, may be fiberglass or
5 other suitable material, such as epoxy, that can be ap-
plied as a wrap or sprayed around the first and second
end connectors 20 and 22 and the surge arresting block
"~ 24. In this case, the electrically insulating material
63 acts as a support membef.

10 As a further alternative, threads formed in the
surge arresting block 24, as described below, may
threadably engage corresponding threads of the first and
second end connectors 20 and 22 in order to secure the
surge arresting block 24 and the first and second end

15 connectors 20 and 22 together.

As shown in Figures 1 and 2, the wall 36 of the
second end connector 22 has a circumferential groove 63
therearound. During assembly of the surge arrester 10,
the arrester housing 26 is applied to the subassembly

20 comprising the surge arresting block 24, the first and

second metallized electrodes 60 and 62, and the first and

- 13 -



el ectrically connected into a second end connector 22 in a
manner to be described below The first and second end
connectors 2O8NP64> are electrically conductive and, for PCT/US98/11051

exanple, may be fornmed fromalum num A surge arresting 5 bl ock 24
Is in electrical contact with the first and second end
connectors 20 and 22. Accordingly, a series circuit is forned
between the first and second end con- nectors 20 and 22. The
surge arresting block 24 may be a nmet al oxi de varistor bl ock,
for exanple, which conducts in_the presence of suyrges in order

to shunt the stfgend end C°nne§ﬁ@F§y29naPﬂe2§Iéét?h@wﬁo&érF&EEFﬁlButlon
syst em bet ween

For example, this subassembly may be inserted into the
arrester housing 26. Alternatively, the arrester housing
.26 may be molded directly onto this subassembly.
S The arrester housing 26 is mounted to the
mounting bracket 30 by inserting the wall 36 through a
hole in the mounting bracket 30 as shown in Figure 1.
The mounting bracket 30 may have a first recess 64 and a
second recess 66 which are concentric with respect to one
10 another. The second recess 66 is defined by a generally
cylindrical wall 68 of the mounting bracket 30. The
generally cylindrical wall 68 méy have an internal taper.
As the second end connector 22 is pushed through the hole
in the mounting bracket 30, a flange 70 of the second end
15 connector 22 enters the first recess 64 of the mounting
bracket 30, and the taper of the generally cylindrical
wall 68 causes an end portion 72 of the arrester housing
26 to be squeezed between the generally cylindrical wall
68 and the flange 70 of the second end connector 22. As
20 a result of this squeezing action, the end portion 72

acts as a gasket or seal at the second terminal end 14 in

- 14 -



the first and second termnals 16 and 18. An arrester

housi ng 26 hksRfgéshe first and second end connect p&g/Ros/alosh 22
and the sutge arresting 15 block 24. As is known, the arrester
housi ng 26 may be an i nsul ating polymeric or porcelain housing
havi ng a pl u- rality of polyneric or porcelain water sheds 28. A
nmounti ng bracket 30 is provided in order to nount and support
the surge arrester 10 to a utility pole or other 20 apparatus of an
el ectric power distribution system

- 8-

order to isolate the interior of the arrester housing 26
from the external environment. When the arrester housing
26 is fully pressed into the hole of the mounting bracket
30 so that the circumferential groove 63 is accessible, a
5 snap ring (not shown) is snapped into the circumferential
groove 63 in the wall 36 of the second end connector 22
to thereby clamp the surge arrester 10 to the mounting
bracket 30 with enough force to maintain the seal formed
by the end portion 72 between the generally cylindrical
10 wall 68 and the flange 70 of the second end connector 22.
A subassembly 74 (Figurxre 2) is formed by
inserting the second terminal 18, with the cartridge 42
inserted in the end 44, through the plastic cup 56 until
the plastic cup 56 abuts a flange 76 (Figure 1) of the
15 end 44 of the second terminal 18, and by inserting the
first electrically conductive washer 46 into the plastic
cup 56 until the first electrically conductive washer 46
abuts the flange 76 of the gnd 44 of the second terminal
18. The resistor 54 is inserted into the plastic cup 56
20 : until the resistor 54 abuts the first electrically con-

ductive washer 46, and the second electrically conductive

- 15 -



As shown in Figures 1 and 2, the second end connector 22 has a

first end 3@owdhsgdazi s in electrical contact w th pdpusesngest
arresting block 24. The second end connector 22 also has a
second end 34 which conprises 5 a wall 36 formng a recess 38. A
fault di sconnector 40 I ncludes a cartridge 42 which is contained
wi thin an end 44 of the second termnal 18. The fault

di sconnect or 40 includes a first electrically conductive washer
46 abut - ting the end 44 of the second term nal 18, a second
elec- 10 yagnbil 68! 1Y Ho5dugt bﬂet%saﬁrtﬁg i‘QHEEtBQ ag i nipglenal wal |

52 of the second end connector 22, and a resistor sandw ched

betveen tLhe {115t a0 50900l EELL ALY ea inco che SRS Y PR S 46

gsecond end connector 22 until the second electrically
conductive washer 50 abuts the internal wall 52, leaving
5 a space 78 as shown in Figure 1. The space 78 is filled
with an epoxy potting material in order to hold the
subassembly 74 in electrical contact with the second end
connector 22.
Instead of using a snap ring in the circum-

10 ferential groove 63 of the second end connector 22 to
clamp the first and second end connectors 20 and 22, the
surge arresting block 24, and the arrester housing 26 to
the mounting bracket 30, the second end connector 22 may
be threaded into the mounting bracket 30.

15 As shown in Figure 1, the arrester housing 26
is formed over the first end connector 20 so as to pro-
vide a seal in cooperation with a flange 90 of the first
terminal 16. This seal at the first terminal end 12
isolates the interior of the arrester housing 26 from the

20 external environment. Alternatively, the arrester hous-

ing 26 may be configured with an integral O-ring (not

- 16 -



the first and second electrically conductive washers 46 15 and 50

and the resinid oyisedd When the fault di sconnector 40 PCTVEs984 R bl ed
as shown ih Figure 1. Thus, the plastic cup 56 insul ates the
resistor 54 and the first and second el ectrically conductive
washers 46 and 50 fromthe wall 36 of the second end connector
22 to thus direct fault 20 current to flow fromthe second end
connector 22 through the second el ectrically conductive washer
50, through the - 9-

shown). The integral O-ring may be fitted into an annu-

lar groove (not shown) formed about the first end connec-
tor 20 in order to provide a seal at the first terminal
end 12 that isolates the interior of the arrester housing
5 26 from the external environment.
During formation of the surge arresting block
24, the surge arresting block 24 may be provided with
female threads 100 in an end thereof as shown in Figure
6. Indeed, the surge arresting block 24 may be provided
10 with female threads 100 at each of its ends. Alterna-
tively, the surge arresting block 24 may be provided with
male threads 102 in an end thereof, as shown in Figure 7,
during formation of the surge arresting block 24. As in
the case of the female threads 100, the surge arresting
15 block 24 may be provided with male threads 102 at each of
its ends. As a further alternative, the surge arresting
block 24 may be provided with male threads 104 as shown
in Figure 8.
The female threads 100, the male threads 102,
20 or the male threads 104 may be arranged to receive

corresponding threads of the first and second end connec-

- 17 -



resi stor

46, and thrq»
arresting blo

54,

through the first electrically conductive washer

@'39/&4}?% second tgarm' pal 18.

3. The sur gé’%‘ﬁ’%ﬂ‘?@b

s shown in Figure

bl ock 24 is provided with first 5 and second netallized el ectrod
60 and 62. The first metal lized el ectrode 60 electrically
contacts the first end connector 20, and the second netallize
el ectrode 62 el ectrically contacts the second end connector 2
The first and second netallized el ectrodes 60 and 62 may be
i um num o1 ncCOE Shr g lp BT HEL RS HRLF.  PhaPled 8F vonaing cpelTEETL
et P L SO AL LD 20 ana 2B e
l'i ke. 15 The first and second netallized el ectrodes 60
arresting block 24, or instead of retaining the first and
second end connectors 20 and 22 on the surge arresting
5 block 24 with the electrically insulating material 63, as
discussed above, the first and second end connectors 20
and 22 may be retained on the surge arresting block 24 by
threaded engagement.
Additionally and/or alternatively, the surge
10 arresting block 24 may be provided with male threads at
one of its ends and female threads at the other of its
ends so that several surge arresting blocks 24 may be
threadably stacked as shown in Figure 9. As shown in
Figure 9, male threads 102b of a surge arresting block
15 24b are threaded into female threads 100a of a surge
arresting block 24a, and male threads 102c of a surge
arresting block 24c are threaded into female threads 100b
of the surge arresting block 24b. All surge arresting
blocks 24 of this type may have the same voltage rating
20

so that as many surge arresting blocks 24 as necessary

are stacked as shown in Figure 9 to meet a desired over-

- 18 -

es
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and 62 may be applied to the surge arresting block 24 dependent

upon the el W&x9908&2f orning material . For exam pl BCT{USIY/HEOSE | r st
and second netallized el ectrodes 60 and 62 are formed of silver,
the surge arresting block 24 is 20 fired after it is forned, an
electrically insulating collar is applied to the surge
arresting block 24, the - 10 -

first and second netallized el ectrodes 60 and 62 are then

.all voltage rating. Alternatively, the surge arresting

blocks 24 of this type may have a variety of voltage

ratings so that the surge arresting blocks 24 may be

mixed and matched to meet a desired overall voltage rat-
S ing.

As a further additional and/or alternative
embodiment of the present invention, the surge arresting
block 24 may be provided with female threads at both of
its ends so that several surge arresting blocks 24 may be

10 threadably stacked as shown in Figure 10. As shown in
Figure 10, a threaded conductive stud 106 (which may be
formed from aluminum, for example) is threaded into fe-
male threads 1084 of a surge arresting block 24d and into
female threads 108e of a surge arresting block 24e so

15 that the surge arresting blocks 24d and 24e electrically
contact one another. All surge arresting blocks 24 of
this type may have the same voltage rating so that as
many surge arresting blocks 24 as necessary are stacked
as shown in Figure 10 to meet a desired overall voltage

20 rating. Alternatively, the surge arresting blocks 24 of

this type may have a variety of voltage ratings so that

- 19 -



applied to the surge arresting block 24, and then the surge

arresting Is again fired. The first and

netallizedq§ﬁ§§?§%%es 60 and 62 may be applied by 5 I?%%%%ﬁﬁgﬁér
coating the ends of the surge arresting bl ock 24 with silver. If
threads are forned in the ends of the surge arresting bl ock 24,
as di scussed bel ow, the ends of the surge arresting block 24,

i ncludi ng the threads, my be sprayed or coated with silver in

order to formthe 10 first and second netallized el ectrodes 60 and
62.

On the aqther, h i e flrst
netallized elte}iﬁ B ¥ Cal?ie]oqlfﬁ %‘g Y akﬁ%nql%%én? a&&%g@&ﬁgﬂt ﬁg
surge arresting block 24 is fired after it is forned, an
el ectrical | y nestulaatdemixesd |everal hpiplerge orakiNSurge 15 arresting
bl ock 24, the surge arresting block 24 is then again fired, and
finally the first and sgeandstEi Bl fuFeider additional and/or alterna-

tive embodiment of the present invention, the surge ar-
5 resting block 24 of the type shown in Figure 8 wmay be
‘joined together as shown in Figure 11. As shown in Fig-
ure 11, a threaded sleeve 109 (which may be formed from a
metal or insulating material, for example) is threaded
onto male threads 104f of a surge arresting block 24f and
10 onto male threads 104g of a surge arresting block 24g so
that the surge arresting blocks 24f and 24g electrically
contact one another. Element 109a represents metallized
ends of the surge arresting blocks 24f and 24g. All
surge arresting blocks 24 of this type may have the same
15 voltage rating so that as many surge arresting blocks 24
as necessary are stacked as shown in Figure 11 to meet a
desired overall voltage rating. Alternatively, the surge
arresting blocks 24 of this type may have a variety of
voltage ratings so that the surge arresting blocks 24 may
20 be mixed and matched to meet a desired overall voltage

rating.
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el ectrodes 60 and 62 are applied to the surge arresting bl ock

24. The fir econd netallized el ectrodes 60 y be
appl ied by gﬁgﬁgg?gylng the ends of the 20 surge anggﬁﬁﬁgﬁ%Fg

24 with alumnum |If threads are formed in the ends of the
surge arresting block 24, the ends of the surge
arresting block 24, including the threads, may be arc sprayed
with alumnumin order to formthe first and second netallized
el ectrodes 60 and 62. 5 After the first and

second retallized elec- 5 surge arresting block having female threads

100 as shown in Figure 6 may be formed using an isostatic
press 110 as shown in Figure 12. The isostatic press 110
is well known in the art. The isostatic press 110 has

5 end plugs 112 and 114 which have corresponding recesses
116 and 118. The recesses 116 and 118 receive corre-
sponding inserts 120 and 122. The insert 120 has a stem
124 that is inserted into the recess 116 of the eﬁd plug
112. The insert 120 also has a threaded end 126 that

10 protrudes into a chamber 128 of the isostatic press 110
when the end plug 112 is applied as shown in Figure 12.
Similarly, the insert 122 has a stem 130 that is inserted
into the recess 118 of the end plug 114. The insert 122
also has a threaded end 132 that protrudes into the cham-

15 ber 128 of the isostatic press 110 when the end plug 114
is applied as shown in Figure 12.

When the surge arresting block 24 is to be
formed using the isostatic press 110, the end plug 114 is
put into place, and the chamber 128 is filled with the

20 material to be used in forming the surge arresting block

24. For example, if the surge arresting block 24 is to
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trodes 60 and 62 are applied to the surge arresting bl ock 24,

the first d end connectors 20 and 22 are |

attached t?ﬂ?ﬁzﬁﬁgﬁst and second netallized eIecFF%ggéﬁgﬁghnd
62, respectively, as shown in Figure 4. 10 For exanple, the first
and second end connectors 20 and 22 may be bonded to the first
and second netallized el ec- trodes 60 and 62, respectively, by a
sui t abl e bondi ng agent, such as an electrically conductive epoxy
or sol - der. 15 Alternatively, if the first
and second e n 2 n t hg first
and "Be 205 FEIaF Fasaeereefrshng Blodka BE. PREMBR14eds
second end connectors 20 and 22 may be retained on the sur ge

arresting bl ofkl}adpyithcasmiytune ofr gemgEpdspxige powder andblaoch@r@r and
the first and second end connectors 20 and

ing agent such as polyvinyl alcohcl, where the bonding

agent is about 1% by weight of the total mixture, al-

5 though more bonding agent could be used. Then, the end
plug 112 is put into place. Pressure greater than 5000
psi (such as 9200 psi) is applied to the isostatic press
110 through an inlet pipe 134 for a predetermined amount
of time.

10 Thereafter, the isostatic press 110 is opened
and the end plugs 112 and 114 are removed from the surge
arresfing block 24. To this end, the stems 124 and 130
of the inserts 120 and 122 may be provided with the type
of ball latches that are used in socket wrenches in order

15 to facilitate removal of the end plugs 112 and 114 from
the inserts 120 and 122 which, to this point, are still
attached to the surge arresting block 24. The inserts
120 and 122 are then threaded out of the surge arresting

block 24 leaving the female threads 100 in each end of

20 the surge arresting block 24.
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22 in an electrically insulating material 63 as shown in

- 12 - WO 99/18642 Figure 5. The first and second eg@gdno8nags ors
20 and 22° and the electrically insulating material 63 may be ap-
plied after the last firing step. The electrically i nsul ating
material 63, for exanple, may be fiberglass or 5 ot her suitable
material, such as epoxy, that can be ap- plied as a wap or
sprayed around the first and second end connectors 20 and 22 and

t he surgelarresting bl ock
The surge arresting block 24 may be provided
with the male threads 102 in much the same way. However,
instead of using the inserts 120 and 122, the recesses
116 and 118 are themselves threaded so that,_when pres-

5 sure is applied to the isostatic press, some of the mate-
rial in the chamber 128 is forced into the threaded re-
cesses 116 and 118. After this pressure has been applied
for a predetermined amount of time, the isostatic press
110 is opened and the end plugs 112 and 114 are threaded

10 off of the surge arresting block 24 leaving the male
threads 102 at each end of the surge arresting block 24.
The surge arresting block 24 may be provided
with the male threads 104 by suitably threading the bag
defining the chamber 128 which, after pressure is applied
15 to the isostatic press 110 through the inlet 134, wéuld
leave impressions in the surge arresting block 24 to form
the male threads 104.
Certain modifications of the present invention
have been discussed above. Other modifications will

20 occur to those practicing in the art of the present

invention. For example, the first terminal 16 and the
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24. In this case, the electrically insulating materi al 63 acts
as a support nenber. 10 As a further alternatiyv ld?%rreads
formed in tYRI9/18642 surge arresting block 24, as descr?ﬁgﬂjsggf . may
t hreadabl y engage correspondi ng threads of the first and : second
end connectors 20 and 22 in order to secure the surge arresting
bl ock 24 and the first and second end 15 connectors 20 and 22

t oget her. As shown in Figures 1 and 2, the wall 36 of
t he second end connector 22 has a circunferential groove 63

(hercar ound. UL LDOGRS BIMLL:EL! U5, BULOBALEERLbelBy separagss1dlS

surge arresting block 24, the first and second netallized

el ectrodes 60mgnts62, Instieade thesfizsy terminal 16 and the first end
connector 20 may be formed as a single, integrated, elec-
trically conductive element.

5 Also, as described above, the surge arrester iO
is assembled in the following order. First, the arrester
housing 26 is applied to the stack of the surge arresting
block 24 which is stacked between the first and second
end connectors 20 and 22. Second, this arrangement is

10 then secured to the mounting bracket 30. Third, the
subassembly 74 is applied to the second end connector 22.
Instead, the surge arrester 10 may be assembled in any
desired order. For example, the arrester housing'26 may
first be applied to the stack of the surge arresting

15 block 24 and the first and second end connectors 20 and
22. Second, the subassembly 74 may be applied to the
second end connector 22. Third, the resulting arrange-
ment may be then secured to the mounting bracket 30.

Additionally, the plastic cup 56 may be formed

20 of any type of electrically insulating material other

than plastic.
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- 13 - second end connectors 20 and 22 as shown in

Figure 1.  wooons For exanple, this subassenbly nmay be in | t he
arrester h‘ous??lsz;l %2 Al ternatively, the arrester housing %ﬁﬁgs}l%?nay

be nol ded directly onto this subassenbly. 5 The arrester
housing 26 is nounted to the mounting bracket 30 by inserting
the wall 36 through a hol e in the nounting bracket 30 as shown

in Figure 1. The nounting bracket 30 may have a first recess 64
and a

Moreover, an electrically conductive spring,
such as a spring washer, may be inserted between the
second electrically conductive washer 50 and the internal
wall 52.

5 Furthermore, as described above, the first and
second metallized electrodes 60 and 62, if silver, are
sprayed or coated on the surge arresting block 24 and, if
aluminum, are arc sprayed on the surge arresting block
24. Instead, other application techniques may be used to

10 apply the first and second metallized electrodes 60 and
62 to the surge arresting block 24.

Accordingly, the description of the present
invention is to be construed as illustrative only and is
for the purpose of teaching those skilled in the art the

15 best mode of carrying out the invention. The details may
be varied substantially without departing from the spirit
of the invention, and the exclusive use of all modifica-

tions which are within the scope of the appended claims

is reserved.
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second recess 66 which are concentric with respect to one 10

another. The second recess 66 is defined by-a-generally

cylindri calwﬁé?/f“g?g of the mounti PCT/NARLIGE | y
cylindrical wall 68 may have an inf g |"" As the second
end connector 22 is pushed throug in the nounting

bracket 30, a flange 70 of the second end 15 connector 22 enters
the first recess 64 of the nounting bracket 30, and the taper of
the generally cylindrical wal | 68 causes an end portion 72 of
the arrester housing 26 to be squeezed between the generally
cylindrical - and the flange 70 of the second end
connector 22. As 20 a result of this squeezing action, the end
portion 72 acts as a gasket or seal at the second term nal end
14 in - 14

1 1. A surge arrester comprising:

2 an electrically insulating arrester housing;

3 and,

4 a surge arresting block housed within the

5 electrically insulating arrester housing, wherein the

6 surge arresting block is arranged to provide support for

the surge arrester without the use of a support member.

1 2. The surge arrester of claim 1 wherxein the
2 surge arresting block is the only surge arresting block
3 housed within the electrically insulating arrester hous-
ing.
1 3. The surge arrester of claim 2 wherein the
2 surge arresting block has a voltage rating of at least 9
KvV.
This Sheet Has Been Repl
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order to isolate the interior of the arrester housing 26 from
the externajyf£ayigegnment . Wien the arrester—housing Tﬁﬁg ﬁloﬁyl Iy
30 so

e T L IR coeo'rino et Show
c ve

I's snapped into the circunferenti al in the wall 36 of

the second end connector 22 to thereby clanp the surge arrester
10 to the nounting bracket 30 with enough force to maintain the-
seal forned by the end portion 72 between the generally
cylipdrical 10 wal | @fe2apdrhBeatl-a088, 78,0k 16A% SeFME IR com-

connector 22.

2 prising an electrically insulating, non-supporting member

around the surge arresting block.

1 5. The surge arrester of claim 4 wherein the
2 surge arresting block is the only surge arresting block
3 housed within the electrically insulating arrester hous-
4 ing, and wherein the surge arresting block has a voltage

rating of at least 9 KV.

1 6. The surge arrester of claim 1 further com-
2 prising connectors adapted to connect the surge arresting

block between first and second electrical lines.

1 7. The surge arrester of claim 6 wherein the
2 surge arresting block is the only surge arresting block
3 housed within the electrically insulating arrester hous-
4 ing, and wherein the surge arresting block has a voltage

rating of at -least 9 KV.
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A subassenbly 74 (Figure 2) is fornmed by inserting the second

termnal 18, with the cartridge 42 inserted in the end 44

t hrough t he W %8642 cup 56 unti | the plastic cupPSEUSBHIWS,
flange 76 (Figure 1) of the 15 t second term nal 18,

and by inserting the fiIrlmllﬂnﬂlc“mIﬂulullwaconductive washer 46
into the plastic cup 56 tntil th& ffrst electrically conductive
washer 46 abuts the flange 76 of the end 44 of the second

t erm nal 18. The resistor 54 is inserted into the pl astic cup
56 20 until the resistor 54 abuts the first. el ec aII cop-
duct}ve washer 46, and the sERBMAPEILATTLAEY Q nﬂh%%mv Hérein“Bhe

- 15 -
connectors are bonded to the surge arresting block.

1 9. The surge arrester of claim 6 wherein the

2 connectors threadably engage threads of the surge arrest-
ing block.

1l 10. The surge arrester cf claim 9 wherein the

2 surge arresting block is fabricated of a material, and

3 wherein the threads of the surge arresting block are

formed of the material.

1 11. The surge arrester of claim 9 wherein the

threads of the surge arresting block are metallized.

1 12. The surge arrester of claim 1 wherein the

2 surge arresting block is a first surge arresting block

3 fabricated of a material, wherein the surge arrester

4 further comprises a second surge arresting block fabri-

5 cated of the material, wherein the first and second surge

6 arresting blocks have threads formed of the material, and
- 28 -
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washer 50 is placed on top of the resistor 54. The subassenbl y
74 is .then, WB¥r18642 i nto the recéss 38 of the S eC @ /1ES96/11051

connector 22 until the second elec conductive washer 50
abuts the internal wall 52, IeaV| "Iﬂﬂ" M"!”m'ﬂmgace 78 as shown in
Figure 1. The space 78 is fi epoxy potting materi al
in order to hold the subassenbly 74 in electrical contact with
t he second end connector 22. ' | nst ead of
using a snap ring in the circum 10 ferential groove 63 of the
secdhd end corwlemtenin 2%hé¢ of irst and secohdnpuide arrabtang Beeers end
connectors 20 and 22, the surge arresting block 24, and the

arrepter housifig-263491v engage one another to provide the support for

the surge arrester without the use of a support member.

1 | 13. The surge arrester of claim 12 wherein the

2 threads formed of the material are first threads of the

3 first and second surge arresting blocks, wherein the

4 first surge arresting block has second threads formed of

5 the material, wherein the second surge arresting block

6 has second threads formed of the material, wherein the

7 second threads of the first surge arresting block

8 threadably engage a first connector, wherein the second

9 threads of the second surge arresting block threadably
10 engage a second connector, wherein the first connector is
11 adapted to connect the first surge arresting block to a
12 first electrical line, and wherein the second connector
13 is adapted to connect the second surge arresting block to

a second electrical line.

1 14. The surge arrester of claim 1 further com-

2 prising:

- 29 -
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the nounting bracket 30, the second end connector 22 may be

t hreaded int unting bracket 30. 15 As _shown_ in
Figure 1, tﬁg g?ﬁ%s er housing 26 is formed over MHAPPRUST o g
connector 20 so as to pro- eal |n cooperation with a
flange 90 of the first HlMﬂ El seal at the first
termnal end 12 |solate the arrester housing

26 fromthe 20 external environnent. AIternativer, the arrester
hous- ing 26 may be configured with an integral Oring (not
-16 3 a first connector in electrical contact with a

4 first end of the surge arresting block;

5 . a second connector in electrical contact with a

6 second end of the surge arresting block; and

7 a disconnector in electrical contact with the

8 second connector and arranged to disconnect the surge ar-

9 rester from an glectrical line in the event of a fault in

the surge arresting block.

1 15. The surge arrester cf claim 1 wherein the
2 surge arresting block has metallized first and second
ends.
Sheet Has Been Replaced
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shown). The integral Oring may be fitted into an annu- | ar

groove (not whosgedf or red about the first end connec- - PCT/U$98N1652 | N
order to provide a seal at the first end 12 t hat

i solates the interior of the arrester“mm”ﬂu“H"””m 26 fromthe
external environnment. ¢ Durimngsformati on of the surge
arresting bl ock 24, the surge arresting block 24 may be provided
W th femal e threads 100 in an end thereof as shown in Figure

6. Indeed, the surge arresting block 24 nmay be provided 10 W th
femahe threads 100 at eaglg .of Thes sarde. aréb%%%&&bf claim 1 whdre&ehyehéhe
surge arresting block 24 nay be provided with mal e threads 102

in ag end thereqf, as_sho of
t he gurge arre??FﬁS BFggf@gEg R%O%# §S a first %ﬁﬁ?%é%ggégkié% %%?e
threads 100, the_ surge arrestin

3 fabricated of a material, wherein the surge arrester

4 further comprises a second surge arresting block fabri-

5 cated of the material, wherein the first and second surge
6 arresting blocks have female threads formed of the mate-
7 rial, and wherein a threaded stud threadably engages the
8 female threads of the first and second surge arresting

9 blocks in order to provide the support for the surge

arrester without the use of a support member.

1 17. The surge arrester of claim 1 wherein the

2 surge arresting block is a first surge arresting block

3 fabricated of a material, wherein the surge arrester

4 further comprises a second surge arresting block fabri-

5 cated of the material, wherein the first and second surge

6 arresting blocks have male threads formed around an outer

7 perimeter of the first and second surge arresting blocks,

8 and wherein a threaded sleeve threadably engages the male

9 threads of the first and second surge arresting blocks in
- 31 -
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15 block 24 may be provided with male threads 102 at each of
Its ends. dd%di her alternative, the surge arresting PCT(({_?%I_/IIOQ#

24 may be prOV| with male thre igare
The femal e threads 100, the ma m aEﬁ “%ﬂmzo or the male

t hreads 104 may be arranged to correspondi ng t hreads of
the first and second end connec- -

17 - tors 20 and 22. Accordingly, instead of bonding
t he

ock

10 order to provide the support for the surge arrester with-

out the use of a support member.

1 18. A surge arrester comprising a single surge
2 arresting block housed within an electrically insulating
3 arrester housing, wherein the single surge arresting

4 block is fabricated of a material, and wherein the single

surge arresting block has threads formed of the material.

1 19. The surge arrester of claim 18 wherein the

threads are male threads.

1 20. The surge arrester of claim 18 wherein the

threads are female threads.

1 21. The surge arrester of claim 18 wherein the

2 single surge arresting block has a voltage rating of at
least 9 KV.

1 22. The surge arrester of claim 18 wherein the

threads are metallized.

- 32 -
This Sheet Has Been Replaced

(L A

THIG SHEET HAS BEEN
REPLACED




first and second end connectors 20 and 22 to the surge arresting

bl ock 24, owoi99asead of retaining the fi S PCOUSIENIES1
connectors 20 and 22 on the suumﬂﬂlm““ﬂhﬂm bl ock 24 with the
electrically insulating materi gB RSN s s di scussed above, the
first and second end connectors 20 and 22 may be retained on the
surge arresting block 24 by t hr eaded engagenent.

Additionally and/or alternatively, the surge 10 arresting bl ock 24
may be provided with male threads at one of its ends and fenale
thraads at the other of 33s The surge ®reSstSertbhtciaimrab Suighearresting
bl ocks 24 may be t hreadably stacked as shown in Figure 9. As

oW 10 conpri L S L8 LN £ 020 o alt 0B, BEEERILAD Ol ok
e

arresting block 24a, and nmale threads 102c of a surg
member around the single surge arresting block.

1 24. The surge arrester of claim 18 further

2 comprising connectors adapted to connect the single surge

3 arresting block between first and second electrical line-
S.

1 25. The surge arrester of claim 24 wherein the

2 connectors threadably engage the threads of the single

surge arresting block.

1 26. The surge arrester of claim 25 wherein the

threads are metallized.

1 27. The surge arrester of claim 18 further
2 comprising:
3 a first connector in electrical contact with a
4 first end of the surge arresting block;
- 33 -
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arresting block 24c are threaded into femal e threads 100b of the

v rot e o R ™ o e o R 1
arresting bl ocks 24 as nec are stacked as shown in Figure
9 to neet a desired over- -

all voltage rating. Alternatively, the surge arresting bl ocks 24
of this type may have a variety of voltage ratings so that the
surge arresting blocks 24 may be

5 a second connector in electrical contact with a

6 second end of the surge arresting block; and

7 a disconnector in electrical contact with the

8 second connector and arranged to disconnect the surge ar-

9 rester from an electrical line in the event of a fault in

the surge arresting block.

1 28. The surge arrester of claim 18 wherein the
2 surge arresting block has metallized first and second
ends.
1 29. A surge arrester comprising a surge ar-
2 resting block housed within an electrically insulating
3 arrester housing, wherein the surge arresting block is
4 fabricated of a continuocus material so that the surge
5 arresting block is of unitary construction, and wherein
6 " the surge arresting block has a voltage rating of at
least 9 KV.
This Sheet Has Been Replac
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m xed and matched to neet a desired overall voltage rat- 5 I ng.

As a furthegjoauiRedz onal and/or alternative™ enbodipggitsedf1dshe
present invention, the surge arre | ock 24 may be provided
with female threads at both of 5”"""”"”"!1} ,L' fso that several surge
arresting bl ocks 24 may be ‘t hrea «St acked as shown in Figure
10. As shown in Flgure 10, a threaded conductive stud 106

(whi ch may be formed fromalum num for exanple) is threaded
into fe- mal e threads 108d of a surge arresting block 24d and

intg femal e §hreagdpo108e40f 53 rautee & e.%llmg 2 Qe rdit She 15

that the surge arresting bl ocks 24d”and 24e electrically

contact one another. All surg bIo ks 24 of thl type
may2have t he §3ﬁﬂev6FFS§ElPﬁtgﬁ go%? ds” formed OﬁnﬁﬂFEﬁﬁEﬁf

arresting bl ocks 24 as necessary are stacked
and wherein the threads are male threads.

1 31. The surge arrester of claim 29 wherein the
2 surge arresting block has threads formed of the material,

and wherein the threads are female threads.

1 32. The surge arrester of claim 29 further
2 comprising an electrically insulating, non-supporting

collar around the surge arresting block.

1 33. The surge arrester of claim 29 further
2 comprising connectors adapted to connect the surge ar-

resting block between first and second electrical lines.

1 34. The surge arrester of claim 33 further

2 comprising an electrically insulating support wmember

3 around the surge arresting block, wherein the electri-
4 cally insulating, non-supporting member isg arranged to

hold the connectors to the surge arresting block.
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as shown in Figure 10 to neet a desired overall voltage 20 rating.

Alternatlveh, F 5, Sur ge arresting bl ocks 24 of %%

have a vari et voltage ratings ¥ rge
arresting bl ocks 24 may be m xed aim“mrlmnmmm meet a desired
overall voltage rating. * ¢ L w As gstill further additional
and/ or alterna- tive enbodi nent of the present invention, the
surge ar- 5 resting block 24 of the type shown in Figure 8 may be

j oi ned together as shown in Figure 11. As shown in Fig-

1 35. The surge arrester of claim 33 wherein the

connectors are bonded to the surge arresting block.

1 36. The surge arrester of claim 33 wherein the

2 connectors threadably engage threads of the surge arrest-
ing block.

1 37. The surge arrester of claim 36 wherein the

2 threads of the surge arresting block are formed of the
material.

1 + 38. The surge arrester of claim 37 wherein the

threads are metallized.
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ure 11, a threaded sleeve 109 (which nmay be fornmed froma nmet a

or insul atiwesnsasi al, for exanple) is threaded PET/DsOEM 1051
t hreads 104f of a surge arresti ng”ﬂlﬂﬁmﬂm l 0 onto nal e
threads 104g of a surge arresting ,Eu ”I that the surge
arresting blocks 24f and 24g electtically * s = contact one anot her.
El enent 109a represents netallized ends of the surge arresting
bl ocks 24f and 24g. Al surge arresting blocks 24 of this type
may have the same 15 voltage rating so that as many surge arresting
bl ogks 24 a3 91eCAIRAMY 1Y D ACAES a5F S| P9 FEGYEReE] toO
neet a desired overall voltage rating. Alternatively, the surge
arrgiting bl ocks 24 of this type may have a variety of vol t age
rati‘ngs so t h&° eSS e arresting bl ocks 24 may 20 be ni xed and
mat ched to neet a desired overall voltage rating. .

3 a first connector in electrical contact with a

4 first end of the surge arresting block;

5 a second connector in electrical contact with a

6 second end of the surge arresting block; and

7 a disconnector in electrical contact with the

8 second connector and arranged to disconnect the surge ar-

9 rester from an electrical line in the event of a fault in

the surge arresting block.

1 40. The surge arrester of claim 29 wherein the

2 surge arresting block has metallized first and second
ends.

1 41. The surge arrester of claim 29 wherein the

2 surge arresting block is a first surge arresting block

3 fabricated of a material, wherein the surge arrester

4 further comprises a second surge arresting block fabri-

5 cated of the material, wherein the first and second surge

6 arresting blocks ha?e female threads formed of the mate-

- 37 -
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- 20 -

A surge arresting bl ock having

femal e t hreads 100 as_shown in Figure 6 may be fornmed using an
i sostatic WO9%M8642 055 110 as shown in Fi gure 12. The i SREKESBAIHess
110 is well known in tgﬂ,ﬂllt tic press 110 has 5
end plugs 112 and 114 whi ch have SHM m Fsses _ - 116 and
118. The recesses 116 and 118 recei’ve®cokres s spondi ng inserts
120 and 122. The insert 120 has a stem 124 that is inserted into
the recess 116 of the end plug
7 rial, and wherein a threaded stud threadably engages the
8 female threads of the first and second surge arresting
9 blocks in order to provide the support for the surge
arrester without the use of a support member.
1 42. The surge arrester of claim 29 wherein the
2 - surge arresting block is a first surge arresting block
3 fabricated of a material, wherein the surge arrester
4 further comprises a second surge arresting block fabri-
5 cated of the material, wherein the first and second surge
6 arresting blocks have male threads formed around an outer
7 perimeter of the first and second surge arresting blocks,
8 and wherein a threaded sleeve threadably engages the male
9 threads of the first and second surge arresting blocks in
10 order to provide the support for the surge arrester with-
out the use of a support member.
1 43. A method of forming a surge arresting
2

block comprising the following steps:
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112. The insert 120 also has a threaded end 126 that 10 protrudes

into a champeny/igsdz of the isosta whepct/sosanosipl ug
112 is applied as shown in Figur mﬂ mﬂmﬂ ” Simlarly, the insert 122
has a stem 130 that is inserted he recess 118 of the end

plug 114. The insert 122 also has a threaded end 132 that
protrudes into the cham 15 ber 128 of the isostatic press 110 when
the end plug 114 is applied as shown in Figure 12

When the surge arresting block 24 is to be formed using the

i sogtatic press 110, tha)endlpldigigl Bhfificient materidltimnde psestataad
the chamber 128 is filled with the 20 material to be used in

forging the sw.as Atesi0 Plie arresting Brbak HadiAgPhvoilafhe surge

arrestlng bl o

5 rating of at least 9 KV; and,
6 b) controlling the isostatic press with a
7 pressure/time profile arranged to bond the material to-

gether in order to form the surge arresting block.

1 44. The method of claim 43 wherein step a)
2 comprises the step of placing sufficient metal oxide
3 material in the isostatic press to form a surge arresting

block having a voltage rating of at least 9 KV.

1 45. The method of claim 43 further comprising
2 the step of placing threads in the isostatic press prior
3 to step b) so that, when step b) is performed, threads

are formed in the surge arresting block.

1 46. The method of claim 43 further comprising

2 the step of placing male threaded members in the iso-

3 static press prior to step b) so that, when step b) is
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be a zinc oxide surge arresting bl ock, the chanmber 128 is filled
wth a mxture of a netal oxide powder and a bond- I n agﬁnt
ag eﬁ?T’p§9(h5‘d

such as powm9ﬂ§?42al cohol , where t ' t 1%
by wei ght of the total m xture, alll , m wlj/!j,ﬂm gh nore bondi ng agent
* ¢ L s 1

could be used. Then, the end I's put into place.

Pressure greater than 5000 psi (such as 9200 psi) is applied to
the isostatic press 110 through an inlet pipe 134 for a
pr edet er mi ned anount of time. 10 Thereafter,

the isostatic press 110 is opened .
4 performed, female threads are formed in the surge arrest-

ing block.
1 47. The method of claim 43 further comprising
2 the step of placing female threaded members in the iso-
3 static press prior to stép b) so that, when step b) is
4 performed, male threads are formed in the surge arresting
block.
1 48. The method of claim 43 further comprising
2 the step of placing a threaded electrical connector in
3 the isostatic press prior to step b) so that, when step
4 b) is performed, the surge arresting block is formed with

the threaded electrical connector as a part thereof.

1 49. The method of claim 43 further comprising
2 the steps of:

3 firing the surge arresting block;

4 applying a collar to the surge arresting block;
5 applying metal electrodes to the surge arrest-

6 ing block; and,
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and the end plugs 112 and 114 are renoved fromthe surge
arresting To this end, the stens 124 and 130
o

he
i nserts 120 may be prov P%?“%%?POh
| at ches that are used in socket mw lﬂ timﬁ to facilitate
renoval of the end plugs 112 and+ the i nserts 120 and

122 which, to this point, are still attached to the surge
arresting block 24. The inserts 120 and 122 are then threaded
out of the surge arresting bl ock 24 | eaving the femal e threads

}ngi? each end of 20 flrlngtéﬁeSguggea££9égtfggb£985k24

1 50. The method of claim 49 wherein the step of
2 applying metal electrodes to the surge arresting block
3 comprises the step of applying silver electrxodes to the

surge arresting block.

1 51. The method of claim 43 further comprising

2 the steps of:

3 firing the surge arresting block;

4 applying a collar to the surge arresting block;

5 firing the surge arresting block; and,

6 applying metal electrodes to the surge arrest-
ing block.

1 52. The method of claim 51 wherein the step of

2 applying metal electrodes to the surge arresting block

3 comprises the step of applying aluminum electrodes to the

surge arresting block.
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The surge arresting block 24 may be provided wth the rral e

threads 102, the sane way. However, i nste t he
inserts 120 arr}(ﬁafgg recesses 116 and 118 arz‘q"t em;e d\}gs
t hreaded so that, when pr es- 5 Hlllluﬂﬂnﬂmﬂummr ed to the isostatic
press, sone of the mat e- nber 128 is forced into
the threaded re- cesses 116°and 1%8.° Af'ter this pressure has
been applied for a predeterm ned anount of tine, the isostatic
press 110 is opened and the end plugs 112 and 114 are threaded

10 4 of f of the S'ag a)F] g%é%é"&f‘%%lrh%?% f}%ﬁﬁ@r"@&ﬁprlsn.ng

threads 102 at each en e surge arresting

The2 surge arr eStl nt.ge bl Ofkmezéa{rf}./zfr?g perr?gl de]gl the surge arresting

block.

This Sheet Hag Been R

N

TRIS SHEET HAS BEEN
REFPLACED




with the male threads 104 by suitably threading the bag defi ni ng
the chanber 128 which, after pre ' ' 15 to the
i sostatic MMQ%186420 t hr ough t he aﬂ‘gﬁ “\*g‘lmmmﬂl‘ PQTAPR/11051
i mpressions in the surge arresti c0C 4 td form the mal e
t hreads 104. Certain nodifications of the present
I nvention have been di scussed above. Ot her nodifications wll
20 occur to those practicing AMENDER GLAIM®T the present
i nvention. For,exaweloy the mtesiationdll BatealboRBh Dbtober 1998 (30.10.98)
- 23 - original claims 1-53 replaced by amended claims 1-46
(13 pages)]

1 1. A surge arrester comprising a surge

2 arresting block, wherein the surge arresting block is

3 fabricated of a material, and wherein the surge arresting
4 block has threads formed of the material.

1 2. The surge arrester of claim 1 wherein the

2 threads are male threads.

1 3. The surge arrester of claim 1 wherein the

2 threads are female threads.

1 4. The surge arrester of claim 1 wherein the

2 surge arresting block has a voltage rating of at least 9
3 KV.

1 5. The surge arrester of claim 1 wherein the

2 threads are metallized.

1 6. The surge arrester of claim 1 further com-
2 prising an electrically insulating, non-supporting member
3 around the surge arresting block.
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first end connector 20 are shown as being separate el e- ment s.

Instead, the first termnal 16 and the first end connector 20
may be forW@a8¥té4h single, integrated, elec- t r PERAMUSYS/EIBduct i ve
elenment. 5 bove, the surge arrester
10 I's assenbled in tﬁﬂmu "Iﬂmgﬂltﬁm First, the arrester
housing 26 is applied to the stack &f the"sutge arrestlng bl ock
24 which is stacked between the first and second end connectors
20 and 22. Second, this arrangenent is 10 then secured to the

moynting bracket 30. h'rghetgﬁrge arre?ter aéfﬁ Y f4rtfefPRbied tO
t he second end connect or e surge arrester 10 may

bezassenbl edpiRs2AY a connectordsaabeéd0£ee&ou595 gnanBhege! Aerakteager
housi ng 26 nay

3 block to an electrical line, wherein the connector

4 threadably engages the threads of the surge arresting

5 block.

1 8. The surge arrester of claim 7 wherein the
2 threads are metallized.

1 9. The surge arrester of claim 1 wherein the
2 threads comprise first and second threads at

3 corresponding ends of the surge arresting block, wherein

4 the surge arrester further comprises first and second

) connectors adapted to couple the surge arresting block

6 between first and second electrical lines, wherein the

7 first connector threadably engages the first threads of

8 the sﬁrge arresting block and is adapted to electrically

9 couple the surge arresting block to the first electrical
10 line, and wherein the second connector threadably engages
11 the second threads of the surge arresting biock and is
12 adapted to electrically couple the surge arresting block
13 to the second electrical line.

1 10. The surge arrester of claim 9 wherein the

2 threads are metallized.
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first be applied to the stack of the surge arresting 15 block 24
and the fir@%) econd end connectors 20 and : 2 t he
4 nay

subassenbl'y e applied to second end %onnec orho
Third, the resulting arrange- I[Iiﬁl”"l"“lﬁﬂﬂ”ﬂﬁy be then secured to the
nounting bracket 30. * CoL s0nal ly, the plastic cup 56
may be fornmed 20 _ of any type of electrically insulating materi al
ot her t han pl asti c. - 24
1 11. The surge arrester of claim 1 further com-
2 prising:
3 a first connector in electrical contact with a
4 first end of the surge arresting block;
5 a second connector in electrical contact with a
6 second end of the surge arresting block; and
7 a disconnector in electrical contact with the
8 second comnector and arranged to disconnect the surge ar-
9 rester from an electrical line in the event of a fault in
10 the surge arresting block.
1 12. The surge arrester of claim 11 wherein the
2 surge arresting block has metallized first and second
3 ends.
1 13. The surge arrester of claim 1 further
2 comprising an electrically insulating arrester housing,
3 wherein the electrically insulating arrester housing
4 houses the surge arresting block and no other surge
5 arresting block.
1 14. The surge arrester of claim 13 wherein the
2 surge arresting block has a voltage rating of at least 9
3 Kv.
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Mor eover, an electrically conductive spring, : such as a spring

washer, may, Lnserted between the second elec gH%%
conductive &ﬁ%ﬁg$§50 and the |nt wal | 52. 9b¥u51
Furthernore, as descri bed above [“l H"l I;“”HHIj” |“| second netallized
el ectrodes 60 and 62, if or coated on the
surge arresting bIock 24 and |f alun1nun1 are arc sprayed on
the surge arresting bl ock 24. |Instead, other application
techni ques may be used to 10 apply the first and second netallized
el actrodes 60 and 15. Theb3uirget Aeregtee afr elaimglbl dakthér
Accordingly, the description of the present I nvention is to be
coistrued as compadsiat ae conngctod aslapted to coupfier theespougeose of
teaching those skilled in the art the 15 best node of carrying out
t h& i nvent i omrreBtdngebdidck fey an electrical line, wherein the
4 connector threadably engages the threads of the surge ar-
5 resting block.
1 ' 16. The surge arrester of claim 15 wherein the
2 ) threads are metallized.
1 17. The surge arrester of claim 13 wherein the
2 threads comprise first and second threads at
3 corresponding ends of the surge arresting block, wherein
4 the surge arrester further comprises first and second
5 connectors adapted to couple the surge arresting block
6 between first and second electrical lines, wherein the
7 first connector threadably engages the first threads of
8 the surge arresting block and is adapted to electrically
9 couple the surge arresting block to the first electrical
10 line, and wherein the second connector threadably engages
11 the second threads of the surge arresting block and is
12 adapted to electrically couple the surge arresting block
13 to the second electrical line.
1 ' 18. The surge arrester of claim 17 wherein the
2 threads are metallized.
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be varied substantially w thout departing fromthe spirit of

t he i nvent vpoog/egegh t he excl usive use of all nodifica- PCT/US98/105NS
which are Within the scope of the appende i s reserved.
Eune 15 i .- W
IS CLAIMED | S: _

1 19. The surge arrester of claim 17 further

2 comprising a disconnector in electrical contact with the

3 second connector and arranged to disconnect the surge ar-

4 rester from an electrical line in the event of a fault in

S the surge arresting block.

1 20. The surge arrester of claim 1 wherein the

2 surge arresting block is a first surge arresting biock,

3 wherein the surge arrester further comprises a second

4 surge arresting block fabricated of the material, wherein

5 the second surge arresting block has threads formed of

6 the material of the second surge arresting block, and

7 wherein the threads of the first and second surge

'8 arresting blocks threadably engage in order to provide
9 the suppeort for the surge arrester without the use of a
10 support member.

1 21. The surge arrester of claim 20 wherein the

2 threads formed of the material of the first surge

3 arresting block are first threads of the first surge ar-

4 resting block, wherein the threads formed of the material

5 of the second surge arresting block are first threads of

6 the second surge arresting block, wherein the first surge

7 arresting block has second threads formed of the material

8 of the first surge arresting block, wherein the second

9 surge arresting block has second threads formed of the
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1 1. A surge arrester (10) conprising a surge 2
arresting bl oc 24), wherein the surge arrestlng bl ock 3 (24)

is fabri cat%g’%l‘s%%? rraterl al, the surge arre 10) 4  PCT/USHHAIRE
CHARATERI ZED | N THAT: \‘“mm rge arresting bl ock (24)
has t hr eads 6 (100, 1H‘ s r*108) formed of the
mat eri al . 1 " The surge arrester of claiml
wherein the 2 t hr eads (100, 102, 104, and/or 108) are mal e
t hreads (102 3 and/ or 104). 1 3. The
sufpge arreSteha@ér§£@|Bfltﬂﬁeééban&hﬁurge arrestmﬁ@rﬁﬁgékflgﬁeréQﬁ tRE4,
and/ or 108) are fenal e threads (100 and/or 10
11 second threads of the flrst surge arresting block
12 threadably engage a first connector, wherein the second
13 threads of the second surge arresting block threadably
14 engage a second connector, and wherein the first and
15 second surge arresting blocks are electrically
16 interconnected by way of the first threads of the first
17 surge arresting block and the first threads of the second
18 surge arresting block.
1 22. The surge arrester of claim 21 wherein the
2 first threads of the first and second surge arresting
3 blocks are female threads, and wherein a threaded stud
4 threadably engages the female first threads of the first
5 and second surge arresting blocks in order to provide the
6 support for the surge arrester without the use of a
7 support member.
1 23. The surge arrester of claim 21 wherein the
2 first threads of the first and second surge arresting
3 blocks are male threads formed around an outer perimeter
4 of the first and second surge arresting blocks, and
5 wherein a threaded sleeve threadably engages the male
6 first threads of the first and second surge arresting
7 blocks in order to provide the support for the surge
8 arrester without the use of a support member. -
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1 4. The surge arrester of claim1 wherein the 2

surge arreswt)rggnbugck (24) has a voltage rating of at 3 pcT/US9s/11bmast 9
SW. The surge arrester of claim 1H“J{HHHIIIr“||Hm|"2{“T t hr eads (1%0, 102,
104, and/or 108) are netallized.

1 24. The surge arrester of claim 21 wherein the

2 first threads of the first surge arresting block are male

3 threads, wherein the first threads of the second surge

4 arresting block are female threads, and wherein the male

5 and female threads of the first and second surge arrest-

6 ing blocks threadably engage in order to provide the

7 support for the surge arrester without the use of a

8 support member.

1 25. The surge arrester of claim 20 wherein the

2 threads of the first and second surge arresting blocks

3 are female threads, and wherein a threaded stud

4 threadably engages the female threads of the first and

5 second surge arresting blocks in order to provide the

6 support for the surge arrester without the use of a

7 support member.

1 26. The surge arrester of claim 20 wherein the

2 threads of the first and second surge arresting blocks

3 are male threads formed around an outer perimeter of the

4 first and second surge arresting blocks, and wherein a

5 threaded sleeve threadably engages the male threads of

6 the first and second surge arresting blocks in order to

7 provide the support for the surge arrester without the

8 use of a support member.
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1

primng a Lt (20 and/ or adapted to couple the PCT. /uﬁ rge

arresting b oggliﬁt 0 an el ectri ca!a1 IIWIIF“IH} ml I l connect or IP??)B %/ or

22) threadably engages the thre 00,

of the surge arresting block 6 (24 7. The surge

arrester of claim®6 wherein the 2 t hreads (100, 102, 104, and/or
108) are netallized. 1 8. The surge arrester of
claim1l1 wherein the 2 threads (100, 102, 104, and/or 108)

conprise first and R7. The saooge dtresicesr (dﬁ)O:la]m zm%emmﬁomhé.OB)

at

4

6. The surge arrester of claiml further com

correspondi ng ends of the surge arresting block (24),

whe? ei n t he sthxrads reStthe (Aiyst wBuree aorgetiisws Hliookt are male

3

4

5

threads, wherein the threads of the second surge arrest-

ing block are female threads, and wherein the male

threads of the first surge arresting block threadably

engage the female threads of the second surge arresting
block in order to provide the support for the surge

arrester without the use of a support member.

28. The surge arrester of claim 1 further com-
prising an electrically insulating collar around the

surge arresting block.

29. The surge arrester of claim 28 further
comprising first and second connectors adapted to couple

the surge arresting block between corresponding first and

second electrical lines.

30. The surge arrester of claim 29 wherein the
electrically insulating collar is arranged to hold the

first and second connectors to the surge arresting block.

31. The surge arrester of claim 29 wherein the
first and second connectors are bonded to the surge

arresting block.
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6 and second connectors (20 and/ or 22) adapted to couple 7
el ctri oot 10 ﬁ%slk%ﬁ'rif"é the | \Wﬁm W20 anaior  rerussanios:
- 27 - readabl y* engages the first threads
(100, 102, 104, 10 and/ or 108) of the surge arresting block (24)
and is 11 adapted to electrically couple the surge arresting
bl ock 12 (24) to the first electrical line, and wherein the
second 13 connector (20 and/or 22) threadably engages the second
1 32. The surge arrester of claim 29 wherein the
2 first and second connectors threadably engage the threads
3 of the surge arresting block.
1 33. The surge arrester of claim 28 further
2 comprising a disconnector in electrical contact with the
3 second connector and arranged to disconnect the surge ar-
4 rester from an electrical line in the event of a fault in
5 " the surge arresting block.
1 34. The surge arrester of claim 28 wherein the
2 surge arresting block is a first surge arresting block,
3 wherein the surge arrester further comprises a second
4 surge arresting block fabricated of the material, wherein
5 the second surge arresting block has threads formed of
6 the material, wherein the threads of the first and second
7 surge arresting blocks are female threads, and wherein a
8 threaded stud threadably engages the female threads of
S the first and second surge arresting blocks in order to
10 provide the support for the surge arrester without the
11 use of a support member.
1 35. The surge arrester of claim 28 wherein the
2 surge arresting block is a first surge arresting block,
3 wherein the surge arrester further comprises a second
4

This Sheet Has Been Replaced

surge arresting block fabricated of the material, wherein

- 51 -

D SHEET (ARTICLE 19) THIS SHEET HAS BEEN
REPLACED




14 threads (100, 102, 104, and/or 108) of the surge ar- 15
resting blg@§ % and is adapted to electrically, couple usos/110s1t Ne.
I Ng ?

3ér
proe e 0 ot ot od MIKHMMI A m v i e

threads (100, 102, 104, and/or 108) A&re‘metald i zed.

10. The surge arrester of claiml further com 2 prising: 3
a first connector (20 and/or-22) in electrical . 4 contact with a
first end of the surge arresting bl ock 5 (24); 6

a sBcond connebeéose¢@fdaadtrge 22reshingcolockahas thyeads formedtaft with a
second end of the surge arresting bl ock

6 the material, wherein the threads of the first and second
7 surge arresting blocks are male threads formed around an

8 outer perimeter of the first and second surge arresting

9 blocks, and wherein a threaded sleeve threadably engages
10 | the male threads of the first and second surge arresting
11 blocks in order to provide the support for the surge

12 arrester without the use of a support member.

1 36. The surge arrester of claim 28 wherein the
2 surge arresting block is a first surge arresting block,

3 wherein the surge arrester further comprises a second

4 surge arresting block fabricated of the material, wherein
5 the second surge arresting block has threads formed of

6 the material, wherein the threads of the first surge

7 arresting block are male threads, wherein the threads of

8 the second surge arresting blocks are female threads, and
9 wherein the male threads of the first surge arresting

10 block threadably engages the female threads of the second
11 surge arresting block in order to provide the support for
12 the surge arrester without the use of a support member.

1 37. A method of forming the surge arrester o

2 claim 1 comprising the following steps:

3 a) placing material in an isostatic press to

4 form the surge arresting block; and, N o
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8
9

(24); and

t he second connector (20 and/or mi 11
di sconnect the surge arrester (1 “ﬂ 1““3“& cal 12

the event of a fault in the surge

1

5
6

7

i ng bbock 13

28 -

. WO099/18642 a di sconnector (40) in electrical contacpcwushs/1105110

. line in
(24),

11. The surge arrester of claim 10 wherein the 2
surge arresting block (24) has netallized first and

b) controlling the isostatic press with a

pressure/time profile arranged to bond the material

together in order to form the surge arresting block.

38. The method of claim 37 wherein step a)

comprises the step of placing metal oxide material in the

isostatic press to form the surge arresting block.

39. The method of claim 37 further comprising

the step of placing threads in the isostatic press prior

to step b) so that, when step b) is performed, threads

are formed in the surge arresting block.

40. The method of claim 37 further comprising

the step of placing a male threaded member in the

isostatic press prior to step b) so that, when step b) is

performed, female threads are formed in the surge

arresting block.

41. The method of claim 37 further comprising

the step of placing a female threaded member in the

isostatic press prior to step b) so that, when step b) is

performed, male threads are formed in the surge arresting

block.
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3 second ends. 1 . 12. The surge arrester of

claim 1 further 2 conprising an el ectrically insulatin
arrester houeiswgseds2 3 Elllm/)\mEmllnmrIB | ectricall ymﬁggglgtophg
arrester 4 housi ng (2 ge arrestlng bl ock (24)
and no 5 ot her surge arré&stfnd bl"ocR. *

133. The surge arrester.of _claim 12 wherein the 2 sur ge
?rggstlng bl ock (24) has a voltage rating of at 3 | east 9 KV.
1 42. The method of claim 37 further comprising

2 the step of placing an electrical connector in the

3 igsostatic press prior to step b) so that, when step b) is
4 performed, the surge arresting block is formed with the

5 electrical connector as a part thereof.

1 43. The method of claim 37 further comprising

2 the steps of:

3 firing the surge arresting block;

4 applying a collar to the surge arresting block;
5 applying metal electrodes to the surge

6 arresting block; and,

7 firing the surge arresting block.

1 44, The method of claim 43 wherein the step of
2 applying metal electrodes to the surge arresting block

3 comprises the step of applying silver electrodes to the

4 surge arresting block.

1 45. The method of claim 37 further comprising

2 the steps of:

3 firing the surge arresting block;

4 applying a collar to the surge arresting block;
5 firing the surge arresting block; and,

6 applying metal electrodes to the surge

7 arresting block.
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1 14, The surge arrester of claim12 further 2

conprising aveoyygsi or (20 and/ or upl e PCT/USOBAfusPUr g€
arresting block (24) to an electri Emlllr ngm wxr" I"I erei n the connect or
(20 and/or 22) threasdably eng a es *5 reads (100, 102, 104,
and/ or 108) of the surge ar- restlng bl ock (24). 1.

15. The surge arrester of clai m 14 wherein the 2 t hreads (100, 102,
104, and/or 108) are netallized.

1 46. The method of claim 45 wherein the step of
2 applying metal electrodes to the surge arresting block

3 comprises the step of applying aluminum electrodes to the
4

surge arresting block.
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1! | 16. The surge arrester of claim 12 ";”"': 'PQSIf:PH Jec
t hr eads. (100 qggrf 104, and{Qhp hBLeGOMHbSE dhotlzak 3 }Jjw’-ﬁ- NE
t hreads (100, 104, and/or 108) Ilegmatioral Bureau correspondi ng -ends of the

surge anmNMHothQJ@PLMTIONFPUBLISHm URIDERUTIE BATIECT @OOPBRATIONIPREATY (Hee)
Coup| B sl gt Gutpign 1 oot 1Ty ] syt N and- SLOQIUIBHA2
A O AR R L e L Lt I
o R ARy o ESRGHOR) oMl s . e G 3, s

European patent (AT, BE, CH, CY, DE, DK, ES, F|, FR,

- 30| 2) International Filing Date: 1 June 1998 (01.06.98) GB, GR, IE, IT, LU, MC, NL, PT, SE).
(30) Priority Data: Published
08/947,049 8 October 1997 (08.10.97) Uus With international search report.

With amended claims.

(71) Applicant: JOSLYN MANUFACTURING CO. {US/US]; 3700
South Morgan Street, Chicago, IL 60609 (US).

{72) Inventor: ROOK, Lamry, E.; 2230 N. Orchard, Chicago, IL
60614 (US).

(74) Agent: JOIKE, Trevor, B.; Marshall, O’Toole, Gerstein,
Murray & Borun, 6300 Sears Tower, 233 South Wacker
Drive, Chicago, IL 60606 (US).

{54) Title: SURGE ARRESTER HAVING SINGLE SURGE ARRESTING BLOCK
(57) Abstract

A surge arrester includes an electrically insulating arrester housing and a surge arresting block housed within the electrically insulating
arrester housing. The surge arresting block is arranged to provide support for the surge arrester without the use of a support member. The

surge arresting block may be a single surge arresting block having a voltage rating of at least 9 KV. The surge arresting block may have
threads formed integrally therewith.




12 | i ne, and wherein the second connector (20 and/or 22) 13

t hreadabl y eM¢n#pas642he second t hreads of the surge ar- 14 esting
bl ock (24) and is adapted to electrically couple 15 t RIS 81 = -
arresting block (24) to the second el ectritgal 16 l'i ne. 1
17. The surge arrester of claim 16 wherein the 2 t hreads (100,
102, 104, and/or 108) are netallized. 1 18. The
surge arrester of claim 16 further 2 conpri sing a disconnector

t he second connector (20 and/or

(40) in electrical contact with 3
22) and arranged to

pd 10

(I

90
”’:’ Z /, 26
: A
/e P 20
/: Y
o8 ] ’ 24
,’//// NN NN \\ AN Ar
o ’/, Z, 4 \\ \\ N \\ . ( // . >
7] \\~\ \\\\ N \\\ j
’ N
8 - \\\\ \\\\\\\\ A
Z //: \\ ARG \\\\ /’
NN N N z
28 Vy \\ N \\\\\ \\ 4 g
- ,/ ////A N \\\ \‘\ NN s S
, \\ ANEEN \\\\\ // 4 ’
F IR R R
. \\\ \\\ N \\ ’
4 N
///,/, N \\ \\ N L” >~
P \\ AN \\\\‘
A \\\\ NSRRI
4 // /,/ \\ \\\ \\\ P v
.z A \\ A N s’
N \\\ NN S
L \\\\\ \.\\ \‘ | 3
7 N \\ N 2
ARV AR AR B ¢
\\\ “ \\\\\\ A/ - ~
4
I NN I 22
P ¢ \\ N \\ \\
1/ z ,’ ~ A N " ,’ ,/
’ Id
N L 7066 —~ r
68\ //’ 7 ,/ 64 r 30
72— 7
]
54— I\L
‘\
——————
76 o~ ll |
1
403638 ’8
4
4 \J J U

LI
7

FIGURE 1

SUBSTITUTE SHEET (RULE 26)



4 dlscqggﬁﬁ%ﬁhhe surge arrester (10) froman el ectrical 5

line in the-ev a fault in the surge arresting block 6 4) .
1 19, The surge arrester of claim1l wherein the 2 PCT/US9éﬁIné|e
-arresting block (24) is a first surge arr i ng 3 bl ock (24a,
.24b, and/or 24c), wherein the surge arrest 4 (10) further
conpri ses a second surge arresting bl ock 5 (24a, 24b, and/or
24c) fabricated of the material,
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6 wherein the second surge arresting block (24a, 24b, 7

and/ or 24c) has dhgQads (100, 102, 104, and/or 108) 8 formed of
the material of the second surge arresting 9 bl ock (FPXXAJSIBAINS1
and/ or 24c), and wherein the threads 10 (100, 102, 104, and/or
108) of the first and second surge 11 3/6 arresting bl ocks (24a, 24b,
and/ or 24c) threa in order to provide the support for the
surge arrester 1%9 wi t hout the use of a support menber. 1
20. The surge ar claim 19 wherein the 2 t hreads (100,
102, 104, and/or red of the 3 material of the first surge
arresting bl ock (j24a, 24b, 4 and/ or 24c) are first threads (100,
102, 104, and/or |108) $ of the first surge arresting block (24a,
24b, and/ or
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6 24c), wherein the threads (100, 102, 104, and/or 108) 7

formed of theW@94864al of the second surge arresting 8 bl ock
(24a, 24b, and/or 24c) are first threads (100, 102, 9 PCT/Ug9/11051
and/or 108) of the second surge arresting%6ock 10 (24a, 24b,
and/ or 24c), wherein the first surge arresting 11 bl ock (24a,
24b, and/or 24c) has second threads (100, 12 102, 104, and/or
108) formed of the material of the first
- 32 - 13 surge arresting block (24a, 24b, and/or
24c), wherein the 100
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14 second surge arresting block (24a, 24b, and/or 24c) has 15
second t hr ead®00©%48542 102, 104, and/or 10i) formed of the 16 mat eri al
of the second surge arresting block (24a, 24b, 17 an&LaUSIH Y51
wherein the second threads (100, 102, 10%76 18 and/or 108) of the
first surge arresting block (24a, 24b, and/ or 24c) threadably
engage a first connector (20 20 . and/or 22), wherein the second

t hreads (100, 102, 104, 21 and/ or 108) of the second surge
arresting block (24a, 22 24b, and/or 24c) threadably engage a
second connector (20 23 and/ or 22), and wherein the first and
second surge 24 arresting blocks (24a, 24b, and/or 24c) are

el ectrically 25 i nterconnected by way of the first threads (100,
102, 26 104, and/or 108) of the first surge arresting block (24a,
24b, and/or 24C) and the first threads (100, 102, 104, 28 and/ or
108) of the second surge arresting bl ock (24a,
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29 249, and/ or 24c). 1 21. The surge
£y

arrester of - cl W B 2nwherein the 2 first threads (108C 102, 104,
and/or 108) of the first 3 and ﬁs%ond surge arrestin FiUsogmost
(24a, 24b, and/or 24c) - 33 -
4 are femal e threads (100 and/or 108), and wherein a 5
t hreaded stud (106) threadably engages the female first 6 t hr eads
(100 and/or 108) of the first and second surge 7 arresting bl ocks
(24a, 24b, and/or 24c) in order to ' :
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8 " provi'ds the support for the surge arrester (10) without 9
t he use of a support nenber 22. The surge arrester

of claim 20 wherein threads (100, 10Rttdbdey aDdéket
108) of the fi rst 3 ‘u‘“uﬂﬂﬂl Blﬁur ge arresting bl ockg7d§RdA3402D,
and/or 24C) 4 104) forrmed around an outer

an

perineter 5 of tﬁe ?lrst second surge arresting blocks (24a,
24b, 6 and/ or 24c), and wherein a threaded sl eeve (109) -7

t hreadabl y engages the male first threads (104) of the 8 first and
second surge amERAStISgQCRBIMER I@ta, 24b, and/or 9 24c) in order to
provi de the support for the surge 10 arrester (10) without the use
of a support nenber. 1 23. The surge arrester of
clai m 20 wherein the

1 1. A surge arrester (10) cowprising a surge
2 arresting block (24), wherein the surge arresting block
3 (24) is fabricated of a material, the surge arrester (10)

4 - .. BEING CHARACTERIZED IN THAT:

"

Ehe gurge arresting block (24) has thregds

6 : (100, 102, 104, and/ox 108) formed of the material.

1 2. The surge arrester of claim 1 wherein the
2 threads (100, 102, 104, and/or 108) are male threads (102
3 _and/oxr 104),

1 3. The surge arrester of claim 1 wherein the
w2 threads (100, 102, 104, and/or 108) are female threads

3 (Lo0 and/or 108B).

1 4. The surge arrester of claim 1 wherein the

2 surge arresting block (24) has a voltage rating of at

3 least 9 KV.

- 28 -
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2

+ 34 -
t hreads (100,

first threads (100, 102, 104, and/or 108) of the first 3
surge arresting block (24a, 24b, an d/orﬁi

nd/or 104) mhqg@tagﬁéﬁ boekbt
108) of the secongreepge4072

S I ﬁi g

arresting bl ock 6 (2 a, 24b and/ or 24c) are femal'e threads (100
and/ or 108), and wherein the male and fenal-e t+-hreads (100,
102, 104, and/or 108) of the first and second- surge arrestlng
9 bl ocks (24a, 24b, and/or 24c) threadably e e
to provi de the support far. t Ihes EugT e BTERESEY £ c@l%[zﬁ\ 1 % n e

2 ehreads (100, 102, 104, and/or 108) are metallized.

1 6. The surge arrester of elaim E“:ﬁrther com-

2 prising a connector (20 and/or 22) adapted to couple the

3 surge arresting hlock to an electrical line, wherein the

' conmector (20 and/or 22) threadably engages the threads

(100, 102, 104, and/or 108) of the surge arresting block

(24} .

7. The surge arrester of claim 6 wherein the

threads (100, 102, 104, and/or 108) are metallized.

8. The surge arrester of cléim 1 wherein the
threads (100, 102, 104, and/or 108) comprise firet and
cecond threads (100, 102, 104, and/or 108) at
corresponding ends of the surge arresting block (24},
wherein the surge arrester (10) further comprises first
and second connectors (20 and/or 22) adapted to couple
the surge arresting block (24) between first and second

electrical lines, wherein the first connector ({20 and/ox

-

- 27 =



11 . out 't he use of a support -menber. 1 24.

The surge arrester of ! nﬂﬁu I t he t hreads (100, 102,
104, and/or 108) of t iﬂﬂ“ ﬁl ‘H second SUr gg+aLELRS |@gdﬁdgcks
(24a 24b, and/ or 24c) § Ef v

femal e threads (10 yg&quand

wherein a threaded stud (106) t hr eadabl y engages enale
t hreads (100 -and/or 108) of the first and second surge -
arresting 7 bl ocks (24a, 24b, and/or 24c) in order to prOV|de t he
8 support for the surge arrester (10) without the use of a
suppeyt nenber,zz) thrkadably engages the FirstTihzasde Hibstid2 'of1%+ ai m
19 wherein the 2 threads (100, 102, 104, and/or 108) of the first
and 1 and/or 108) of the surge arrestilg -block (24) and 18

11 adapted to electrically couple the surge arresting block

12 (24) to the first electrical line, and wherein the second

13 connector (20 and/or 22) threadably engages the second

14 " threads (100, 102, 104, and/or 108) of the surge axr-

resting block (24) and is adapted to electrically}couple

18 the surge arresting block (24) to the second glectrical

17 line,
1 8. The surge arrester of claim 8 wherein the
2 threads (100, 102, 104, and/or 108) are metallized.
1 10. The surge arrester of claim 1 further com-
2 prisings
3 a first connector (20 and/or 22) in electrical
4 contact with a first end of the surge arresting blgck
5 (24) ;
6 a second connector (20 and/or 22) in electrical
7 contact with a second end of the surge arrasting block
8 (24); and
- 28 -
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is~.C 3 second surge arresting blocks (24a, 24b, and/or

24c) are 4 mal e threads (104) fornmed around an outer perineter of
S the first a resting blocks (24ati3dey Hocket
and/ or 24c)_,L‘é‘n‘d'v\herQﬂmﬁ(ﬂﬂmmwmmkeve (109) 7 tr}rc?w}g%?z
engages the male threads (104) ®f the first 8 and second surge
arresting blocks (24a, 24b, and/or 24c) 9 in order to provide the
support for thé surge arrester 10 (10) without the use of a
support nenber. ‘ L .
9 a disconnector (40) in electrical contact with

10 +the second connector (20 and/or 22) and arranged to

11 disconnect the surge arrester (10} from an electrical

12 1ine in the event of a fault in the surge arregting block

13 (24) .

11. The surge arrester of claim 10 wherein the

2 surge arresting block (24) has metallized first and
k| second ends.
1 12. The surge arrester of claim 1 further
2 | comprising an electrically insulating arrester housing
- I (26), wherein the electrically insulating arrester
4 houging (26) houses the surge arresting block (24) and no
€E 5 other surge arresting block.
1 13. The surge arrester of claim 12 wherein the
2 surge arresting block (24) has a voltage rating of at
3 least 5 RV.
- 298 -
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1 . ' "~ 26. The sur ge arrester of claim19 wherein the 2
t hreads (100, 102, 104, and/or 108) of the first surge 3 arresting

sherei 1o (iveads (30" SO MLQITTI ane o, 200 Rogrie

surge arresting block (24a, d/or 24c) are femal e threads

(100 and/or 108), and 7 wherein the nmale threads (102 and/ or 104)
of the first 8 surge arresting block (24a, 24b, -and/or 24c)
t hr eadabl y 9 ' engage the fénmale thr eadsééoqaand/ﬁ ﬁ%ﬁghg; t he
secorm 10 surge’l‘h-rre'%l}@ RIS A SHRLT 'R or der
to 11 provi de the support for the surge arrester(élO) mﬁthout
12 2 t he US@mfi @ saippardnmerier . (20 and/or 22) adapted to couple
- 36 -

3 the surge arresting block (24) to an electrical line,

4 wherein the connector (20 and/or 22) threadably engages

5 the threads (100, 102, 104, and/or 108) of the surge azr-

6 resting block (24).

1 15. The surge arrester of claim 14 wherein the

2 threads (100, 102, 104, and/or 108) are metallized.

1 16. The surge arrester of claim 12 wherein the

2 threads (100, 102, 104, and/or 108) comprise first and

3 second threads (100, 102, 104, and/oxr 108} at

4 corresponding ends of the surge arresting block (24),

wherein the surge arrester (10) further comprises first

6 and second connecters (20 and/or 22) adapted to couple
7 the surge arresting block (24) between first and second
8 electrical lines, wherein the first connector (20 and/or
8 22) threadably engages the first threads of the surge ar-
10 resting block (24) and is adapted to electrically couple
11 the surge arresting block (24) to the first electrical
- 30 -
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1 + 27. The sur ge arrester of clain11 further com 2

prising an electrically insulating colla around t he 3 sur ge
arresting block (24). Hm m “ \ “lm ‘ 28. The S Y o P 6y SHEEk of
claim27 further 2 and second connecipisz (#0072
and/ or 22) 3 _adapfed to couple the surge arresting block (24)
bet ween 4 corresponding first and second el ectrical I|ines.

12 l1ine, and wherein the second connector (20 and/or 22)

13 threadably engages the second threads of the surge ar-

14 resting block (24) and is adapted to alectrically couple

15 the surge arresting block (24) to the second electrical

16 line.

17. The surge arrester of claim 16 wherein the

2 threads (100, 102,-104, and/or 108) are metalliged,

1 | 18, The surge arrester of claim 16 further

2 compriging a discﬁnnector (40) in electrical contact with
3 the sécond connector (20 and/ox 22) and arrxangad to

4 disconnect the surge arrester (10) from an electrical

5 . line in the event”of a faul£ in the surge arresting block

C g (24} .

1 : ' 19, The surge arrester of claim 1 wherein the
2 surge arresting block (24) is a first surge arresting
3 block (24a, 24b, and/or 24c), wherein the surge arrester
4 (10) further comprises a second surge arresting block
5 (24a, 24b, and/or 24c) fabricated of the material,
- 31 -
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1 ' c 29, The surge arrester of claim 28 wherein the 2
electrically insulating collar (62) is arranged to hoId 3 t he

first and second connectors ( the AttorseydPocket
| ” The sutes aHTeE 24 072

arresting bleck=(24).
cl aim 28 wherein the ond connectors (20 and/or 22)

are bonded'tO“"”S the surge arrestrng bl ock (24).
- 37 - )
pl ' o -
6. wharein the second surge arresting block (24a, 24b,
7 and/or 24c) has threads (100, 102, 104, and/or 108)
8 formed of the material of the second surge arresting
9 plock (24a, 24b, and/or 24c), and wherein the threads
10 (100, 102, 104, and/or 108) of the firgt and gecond surge
11 arresting blocks (24a, 24b, and/or 24¢) threadably engage

in order to provide the support for the surge arrester

13 .. (10) without ths upe of a support member.
1 ' 20. The surge arrester of claim 12 wherein the
2 threads (100, 102, 104, and/or 108) formed of the
3. material of the first surge arresting block (24a, 24b,
4 and/or 24c) are first threads (100, 102, 104, and/or 108)
5 of the first surge arresting block (24a, 24b, and/ox
5 6 24c), wherein the threads (100, 102, 104, and/or 108)
7 formed of the material of the second surge arresting
8 block (24a, 24b, and/or 24c¢) are firpt threads (100, 102,
9 104, and/or 108) of the second surge arresting block
10 (24a, 24b, and/or 24c), wherein the first surge arreating
11 block (24a, 24b, and/or 24c) has second threads (100,
i2 102, 104, and/or 108} formed of the material of the first
- 32 -



1 ) ‘ 31. The sur ' '
_ : ge arrester of claim28 wherein th
flrsﬁ and second connectors (20 andlor 24) threadably 3 engagg t he

threads-of th i
surge-arrest ere ?rglea?;nr Sgt :c Bi bl O\“ﬁﬁm\ “\“\COW“ sin gtaornay Ddckekhe
(40) in electrical contact mn he second con%ectoqugg d/ 2
22) -and-arranged to 4 (20 and/ or

ANd ¢ dlsconnect the surge arrester (10
el ectiical 5 line in the event of a faul? (10) froman

bl ock 6 (24). | in the surge arresting
13 surge arresting block (24a, 24b, and/or 24c), wherein the
14 gecond surge arresting block (242, 24b, and/or 24c) has
15 second threads (105, 102, 104, and/or 108) formed of the
16 material of the second surge arresting block (24a, 24b,
17 . and/cr 24c), wherein the second threads (100, 102, 104,
18 : and/or 108) of the first surge arresting block (24a, 24b,

and/or 24c) threadably engage a first connector (20

20 and/oxr 22), whereiﬁ the second threads (100, 102, 104,

21 and/or 108) of the second surge arresting block (24a,

22 24b, and/or 24c) threadably engage & second connecter (20
23 and/or 22), and wherein the first and second surge

24 arresting blocks (24a, 24b, and/or 24c) are electrically
28 interconnected by way of the first threads (100, 02,

26 104, and/or 108) of the firs; surge arresting block (24a,

24b, and/or 24c¢) and the first threads (100, 102, 104,

28 and/or 1.08) of the second surge arregsting block (243,
29 24h, and/or 24c). R
1 21, The surge arrester of claim 20 wherein the
2 first threads (100, 102, 104, and/or 108) of the first
3 and second surge arresting blocks (24a, 24b, and/or 24c)
- 23 =
A
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1 . _ 33. The surge arrester of claim?27 wherein the 2
surge arresting block (24) is a first Sﬂﬁﬂgﬁﬂ resting 3 bl ock (24a,
S

24b, and/or 24c), wherein th J ! {4 ’
conprises a second surge arr Hmﬁm” * (24a,( i%ﬁ%;@%:ﬁ&)
6 ]

fabricated of the material, wherein the second surge arresting
bl ock (24a, 24b, 7 and/ or 24c) has threads (100, 102, 104, and/or
108) 8 fornmed of the material, wherein the threads (100, 102, 9
104, and/or 108) of the first and second surge arresti&gW 10 . bl ocks
(24a,4 24b, and/sre 2ejake clzsnde (MeRRA(QDEL08), and wherein a
- 38 -

5 threaded stud (106) threadably engages the female first

-6 threads (100 and/or 108) of the firgt and second surge

7 arresting blocks (24a, 24Db, aﬁd/dr 24¢} in order to

- B provide the support for the surge arrester (10) without

L the use of a support member.

1 _ 22. The surge arrester of claim 20 wheféin the
2 fivat threads (100, 102, 104, and/or 108) of the first
3 and second surge arresting blocks (24a, 24b, and/ex 240)_
4 are male threads (104) formed arocund an outer perimeter
5 of the first and second surge arresting blocks (24a, 24b,
6 and/or 24c), and wherein a threaded sleeve (109)
7. threadably engages the ﬁéle first threads (104) of the
gﬁ 8 first and second surge arresting blocks (24a, 24b, and/ox
9 24c) in order to provide the support for the surge
10 . arrester (10) without the use of g support member.
1 23. The surge arrester of claim 20 wherein the
2 first threads (100, 102, 104, and/or 108) of the first
3 surge arresting block (24z, 24b, and/ox 24c) are male
: : | - 34 -
| 3
| @g\@
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11 - and/or 108), and wherein a threaded stud (106) threadably 12

engages the female threads ( or 108) of the first 13 and
second surge arresting bl ock @E/ Mﬂ” or 24c) 14 pesorneyl Doek@er
to provide the support for the's i 1

5 (10p7wkbhauipTehe
use of a support nenber. 34. The surge arrester
of claim 27 wherein the 2 surge arresting block (24) is a first
surge arresting 3. bl ock (24a, 24b, and/or 24c), wherein the surge

arrester 4 ' (10) further conprises a second ,urge.arresti | ock
5 4 (24achreadsaraodr 240 AR oa e Tsany ﬁiﬁn%léﬁ"gl:hrea%t (o8] ‘
- .

wherein the second surge arresting bl ock (24a, 24b, _and/ or 24c)
has threads (1QQp,1024,1Ghd/@¥d/108)1@H the second surge arresting block

& (24a, 24b, and/oxr 24c) aré female threads (100 and/or
7 108), and wherein the male.and female threads (100, 102,
8 104, and/or 108) of the first and second surge arresting
g . blocks (24a, 24b, and/or 540) threadably engage in order
@%b to provide the support for the surge arrester (10? with-
11 out the use of awsupport member.
1 24, .The surge arieeter of claim 19 wherein the
2 threads (100, 102, 104, and/or 108) of the first and
3 second surge arresting blocks (24a, 24b, and/or 24c) are
2 female threads (100 and/or 108), and wherein a threaded
5 stud (106) threadably engages the female threads (100
i 6 and/or 108) of the first and second surge arresting
7 blocks (24a, 24b, and/or 24¢) in order to provide the
8 sﬁpport for the surge arrester (10).without the use of a
9 support member,
1 25, The surge arrester of claim 19 wherein the
2 threads (100, 102, 104, and/or 108) of the first and
- 35 -
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8_. " forned of the material, wherein the threads (100, 102, 9 104,
and/ or 108) of the first and second surge arresting 10 bl ocks

(*24a, 24b, and/or 24c) are male thy 11 Lot sesewrDockletn
outer perineter ofhe first and se m m ” ,ﬂ!m::r ge arrestangsd/osbs2
(24a, 24b, and/or 24c), and 13 *C [ readed sl eeve (109)

t hreadabbly engages the 14 mal e t hr eads (104) of the first and

second surge arrest- 15 i ng bl ocks (24a, 24b, and/or 24c) in order
to provide the

_-3 -
Attogney Dockelgecond surge arresgting blocks (24a, 24b, an%/or 24¢) are

4 male threads (104) formed around an ocuter perimeter of
. 85 the first and second surge arresting blocks (24a, 24b,
‘.6 and/or 24¢), and wherein a threaded sleeve (;09]

7 threadably engages the male threads (104) of the first
-8 and second surge arresting blocks (24a, 24D, and/or 24c)

in order to provide the support for the surge arrgste:

10 (10) without ﬁhe use of a support meumber.
1 26. The surge arrester of claim 18 wherein the
2 ~ threads (100, 102, 104, and/or 108) of the first surge
3 arresting block (24a, 24Db, and/or 24¢) are male threads
4 (102 and/or 104), wherein the threads (100, 102, 104,
5 and/or 108) of the secogd surge arresting block (24a,
%Q 6 24b, and/or 24c) are female threads (100 and/or 108), and.
7 wherein the male threads (102 and/or 104) of the f£irst
8 surge arresting block (24a, 24b, and/or 24c) threadably
g engage the female threads (100 and/or 108) of the second
10 gurge arresting block (24a, 24b, and/or 24¢) in order to
11 provide the support for the surge arrestex (10) without
12 the use of a support member.
- 36 -
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16 ' support for the surge arrester (10) W thout the use of a 17

support nenber. The Burge arrester of claim
27 wherein the 2 mﬁmmllm‘ m,amck (24) gt Lafhépt DELKIE
arresting 3 bl ock (24a wherein t heys6s 984072
arrester 4 (10) further “cohprisds & sécond surge arresting bl ock
5 (24a, 24b, and/or 24c) fabricated of .the material, 6
wherein the second surge arresting block (24a, 24b, 7 and/ or
24c) has threads (100, 102, 104,. and/or 108) - 8 formed of the
material, wherein the threads (100, 102, 9 104, and/or 108) of
the first surge arresting block (24a, 10 24b, and/or 24c) are
- mal e t hreads (102 and/ or 2];04) ,The sukbe arrestarend elakie tlhrfélé‘Géle(-rl(ﬂPm‘lOZ
104, Jand/or 108) of the second surge arresting bl ocks (24a,
24D, énmﬁor 24%) Hilg an electrica11Y insulating collar (62) around the
3 surge arresting block (24).
i 28. The surge arrester of claim 27 further
&g comprising firet and sacond comnectors (20 and/or 22)
3 adapted to couple the surge arresting block (24) between
4 correspending first and second electrical lines.
1 29, The surge arrester of claim 28 wherein the
2 electrically insulating collar (62) is arranged to hold
3 the first and second connectors (20 and/oxr 22) to the
4 surge arresting block (24).

1 30. The surge arrester of claim 28 wherein the
2 first and second connectors (20 and/or 22) are bonded to
3 the surge arresting bleock (24).
- 37 -
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13 ~ female threads (100 wherein the nale 14
threads (102 and/or 104) of t g] mml] Iluﬂ estlng 15 bl ock

(24a, 24b, and/or 24c) threadaby cengages g e ds
(100 and/or 108) of the second surge ar- re%g?ﬁﬂv? Qg?i%gga,
24b, and/or 24c) in order to provide
- 40 - 18 the support for the surge arrester (10)
w thout the use 19 of a support nenber.

1 31. The surge arrester of claim 28 wherein the

2 first and second commectors (20 and/or 24) threadably

3 engage the threads of the surge arresting block (24).

1 32, The murge arrester of claim 27 further

2 comprising a disconnector (40) in electrical contact with

the second connector (20 and/ex 22) and arranged to

4 disconnect the surge arrester (10) from an electrical
5 line in ﬁhe event of a fault in the surge arresting bleck |
6 T (24).
1 33, The surge arrester of claim 27 wherein the
2 surge_arresting block (22) is a first surge arresting
3 block (24a, 24b, and/or 24c), wherein the sﬁrge arrester
5 4 (10) Further comprises a second surge arresting block
5 (242, 24b, and/or 24c) fabricated of the material,
6 wherein the second surge arresting block (24a, 24b,
7 and/ar 24¢) hae threads (100, 102, 104, and/or 10B)
B formed of the material, wherein the threads (100, 102,
=l 104, and/or 108) of the first and second surge arresting
10 blocks (242, 24b, and/or 24c) are female thréads (100
- 38 =
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i . 36, A nethod of forning the surge arrester of 2
claim1l conprising the follow ng steps: 3-- a) placing

e e N o s e

i sostatic press 6 (110);* &nd" c) controlling
the isostatic press (110) with- 8 a pressure/tinme profile arranged
to bond the materi al 9 T together in order to formthe surge

arresting block (24) 10 havi ng t hreads (100, 1 I

108Yy1f or med of andgoxr 108), and WhareiraR. © reagfd stud %9%6) %ﬁré@&%¥1

nmet hod of claim 36 wherein step a) 2 onprises the step of

pl agpng netal eskflgesntiei femriet hreads (100 a.nd./or 108) of The' first
13 ~and second surge a*restlng blocks (24a, 24b, and/or 24¢)

14 in order to provide the support for the surge arrester

- 15 (20) without the use of a support member,

34. The surge arrester of claim 27 wherein the

2 surge arresting block (24) is a first surge arresting

3 block (24a, 24b, and/or 24c), wherein the surge arrester
4 {10) further comprises a second surge arresting block

5 (24a, 24b, and/or 24c) fabricated of the material,

6 wherein the second surge arresting block (24a, 24b,

7 and/or 24c¢) haes threads (100, 102, 104, and/oxr 108)

8 formed of the material, wherein the threads (100, 102,

104, and/or 108) of the £irst and second surge arresting

10 blocks (24a, 24b, and/or 24¢) are male threads (104)
11 | formed around an outer perimeter of the firpt and second
12 surge arresting blocks (24a, 24b, and/or 24c) , and | o
13 wherein a threaded sleeve (108) threadably engages the
14 male threads (104) of the first and second surge arrest-
15 ing klocks (24a, 24b, and/or 24c) in order to provide the
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3 | sostatic press (110) to formthe surge arresting bl ock 4
(24). ) — - 41 - 1

38.. The nethod of claim3 {6l Ay 2 CARRLRAS Niaxstep
of ‘placing a nale threaded?“ﬂﬁé’ﬂ”“ﬁ&mj”ym and/ or 122), %%rgte@qon
| sostatic press (110) so that, cwnen » * step c) is per?br Ed,
femal e threads (100 and/or 108) are :

16 support for the surge arrester (10) without the use of a
17 support member.
1 35, The surge arrester of claim 27 wherein the
2 surge arresting block (24) is a first surge arresting
-—.3 _. . block (24a, 24b, and/or 24c), wherein the surge arrester

(10) further comprises a mecond surge arresting block

5 (24a, 24b, and/or 24c) fabricated of the matexrial,

6 wherein the second surge arresting block (24a, 24b,

7 and/or 24c) has threads (100, 102, 104, and/or 10B)

B8 formed of the material, wherein the threads (100, 102,

9 104, and/or 108) of the first surge arresting block (24a,
10 24b, and/or 24¢) are male threads (102 and/or 104),
11 wherein the threads (100, 102, 104, and/or 108)'of the

second surge arresting blocks (24a, 24b, and/or 24c) are

i3 female threads (100 and/or 108), and wherein the male
14 threads (102 and/or 104) of the first surge arresting
15 block (24a, 24b, and/or 24c) threadably engages the
186 female threads (100 and/or 108) of the second surge ar-
17 resting bloek (24a, 24b, and/cr 24¢) in oxder to provide
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5 formed in the surge arresting bl ock (24) 1

39." The nethod of claim3 nﬁmh r conprises the step
of pyacing o ferml o ;tzzasrd.s it uuror m;“en;fgétﬁgg?ﬁ;;

and/ or 104) are_fornmed in t hie surge arresting bl ock
1 40. The nethod of claim36 further conprrsrng
the step of placrng an electrical connector (20 and/or 3 - - 22) |n the
I sostatic press.(110) prior to step b) so 4 that éﬁ]Ste
i's pegformed, tiige uorl rfmt itle surde arresten| G Wi
the el ectrical connector as a 6 part thereof
1e of a support member.
1 36. A method of forming the surge arrester of
-2 claim 1 comprising the following steps:
3 ; _ a) placing the material in an igostatic press

(110) to form the surge arresting block (24);

5 b) placing threads in the isostatic press

8 (110); and,

7 ' ' c¢) controlling the iscstatic press (110) with
8 a presgure/time profile arranged to bond the material

9 _together in order to form the surge arresting block (24)
10 having threads (100, 102, 104, and/or 108} formed of the
11 material.

1 37. The method of claim 36 wherein step a)

2 comprises the step of placing metal oxide material in the
3 isostatic press (110) to form the surge arresting block
4 (24) . )
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-42- 1 41. The nethod of claim36 further
conprising 2 the steps of : firing the

surge arresting blo appl yi gg §r£9§|ﬁ5 (63)
;gpf*;.en;“;gf;fgfzz;?&,es (6olulullﬂﬂlllminllmlll o T arsma/asons

1 28. The method of claim 36 wherein step b)
2 comprises the step of placing a male threaded membey (120
3 and/or 122) in the isostatic piess (110) so that, wheﬁ
4 | step c) ia performed, female threads (100 and/or 108) are
5 formed in the surge arresting block (24).

é%l ' - 39. The method of ciaim 36 wherein step k)
2 comprises the step of placing a female threaded meﬁbér.inu
3 - the isostatic press (110) so that, when step c) is
4 performed, male threads (102 and/or 104) are.formed in
5 the surge arresting block (24).
1 _ 40. The method of claim 36 further comprising
2 the step of placing an electrical connector (20 and/ox

22) in the iscaetatic press (110) prior to step b) so

4 that, when step ¢) is performed, the surge arresting
S block (24) is formed with the electrzical connectoxr as a
6 part thersof.
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7 | surge arresting bl ock (24) and, 8 firing

the"surge arresting block (24). 42. The net hod of
claim 41l wherein the step ,’, plying netal gheekhage Dol
and/or 62) to- the surge ,"m Jééyipg bl ock (24) conpgy§g§/@Q%7§tep
of applylng sil ver “ellectr o o the surge arresting block

(24). ' 43. The nmethod of claim36 further

conpri si ng 2 t he steps of: 3 firing the

surge arresting block (24); 4 \ ppl Jn a collar.(63)
to the surge arresting 4%, The mehhpd c(fzzsl;alm %661 Fudenet c:ompr:.sug
firing the surge arresting block (24); and,

2 the steps of:

3 | firing the surge arresting block (24);

4 applying a collar (63) to the surge arresting

5 block (24);

6 . | applying metal electrodes (60 and/or 62) to the

surge arresting block (24); and,

8 firing the surge arresting block (24).

1 : 42. The method of claim 41 wherein the step of

2 applying metal electrodes (60 and/or 62) to the surge

3 arresting block (24) comprises the step of applying

4 pilver electrodes to the surge arresting block (24):
Fnl 43, The method of claim 36 further compriging
SeIn?

2 the steps of:

3 firing the surge arrest;ngmblodk {24) ;

4 applying a collar (63) to the surge arresting

5 block (24);

& firing the surge arresting block (24); and,
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~43- 7 appl yi ng net al electrodes 60 and/ or
62)-to the 8 surge arresting bl ock (24). (

44, The nethod of claim43 wh 2 BHBhEY N |
el ectrodes (60 and/or 62) to tﬁm““ \“&“‘g m‘)“m\ arresﬂﬁt b 5 npocked

: . g bbepsk2(84p72
conprises the step of applying = ¢ al umi num el ectrodes to the surge
arresting block (24).

7 applying metal electrodes (60 and/or 62) to the
8 surge arresting block (24).

1 44, The method of claim 43 wherein the step of
2 applying metal electrodes (80 and/or 62) to the surge

3 arresting block (24) comprises the step of applylng

aluminum electrodes to the surge arresting block (24).




