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This invention relates to electric high tension 
fuses of high rupturing capacitywherein the fusi 
ble element or elementsareembeddedin an insu 
1ating,arc-extinguishing powder filling in a 

5 Sheath. 
In high tension fuses it has been found that 

corona discharge caused deterioration of the ele 
mentS along their length or at One or more pointS 
along their length with the result that the fuses 

10 broke down or otherwise interrupted their cir 
cuits at or below the loads at which the fuses 
Were rated. - 

It may be mentioned that 6,000 volts is con 
Sideredin the art to be the base at which protec 

15 tion from or prevention of corona is necessary; 
and it is known that many variables,for exam 
ple temperature and humidity,Cause or allow a 
corona discharge,Sometimes an invisible dis 
charge,to take place on.the fusible element at 
potentials as1ow as3,000Voits. 
My researches Show that an insulating and arc 

extinguishing powder can be used to prevent de 
terioration ofthe fusible elements owingto corona 
discharge if the sheath be hermetically Sealed and 
the density of the füling which the powder forms 
and the Way in which filling is efected be such 
that the oxygen in the interior of the sheath is 
eliminated to an extent sufficient to prevent oxi 
dation of the fusible element or elements and the 
grains of powder are suficiently close to the fusi 
ble element orelements to enable ions discharged 
from the element or elements to cancel the elec 
tric field between the element and the grains 
without impairing the arc-extinguishing property 
ofthe powder. 
Grains of marble powder having a maximum 

dameter of 0.1 millimetre and filled or packed 
into the sheaths by mounting the sheaths in a 
shakingjigwibratingat least 150timesper minute 

40 have been found to prevent corona discharge,the 
necessary duration of the shaking process being 
in direct proportion to the length of the sheath; 
and the marble powder,whichis an endothermi 
Cally reactlng powder,has the further property 
of ensurlng that the embedded element or ele 
mentson operation areinstantaneously dissipated 
alongtheir whole length. - 
Inthe accompanying drawings: 
Figure 1 and Hgure la together constitute a 

sectional View of a single element cartridge fuse; 
Figure 2 and Figure 2a together constitute a 

sectional view of a cartridge fuse with replace 
able support and elements; - 
Fig.3 is an end view of a Aeplaceable ring carry 

ing Contact fingers; 
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(Cl?200??20) 
Fig.4 is an end elevation,on an enlarged Scale, 

of the element Support illustrated in Fig,2; 
Fig.5 isan end view of an element Support pro 

wided internally with longitudinal ribs adapted to 
retain a fusible element in zig-zag formation 
within the Support Whilst another element or ele 
ments are wound around the ribs on the outer 
Surface of the Support; 
Fig,6 is a Sectional elevation,on an enlarged 

SCale, of one end of the element Support provided 
With an indicator; - 
Figure 7 and Figure 7a together constitute a 

development of a support bearing a fusible wire 
in zig-zag formation; 

Fig.8is a plan view,partly in Section and on an 
enlarged scale, of an end of a rib illustrated in 
Fig. 7 and has been given to show,more par 
ticularly,the manner in which the peaks of the 
zig-zagstand out of contact with the ribs; 
Fig,9 is a Sectional.elevation of a rib provided 

With nodules for use in conjunction With a strip 
element;and 

Fig. 10 is a development of part of a ribbed 
Support bearing a fusible wire in the form of a 
zig-zag the axis of whichis helical. 
In Fig.1 the fusewire l lies within the bore 2 

of a hollow cyindrical,refractory support 3 and 
is connected at its ends to metal caps 4 cemented 
by means of litharge,plaster of Paris or the like 
to the support 3. This hermetically closes the 
inside of the Support orsheath to atmosphere but 
before the closing is efected the boreis filled With 
powderin the wibratingjig,the degree of fineness 
of the powder being aspreviouslystated. 
In Fig.2 a hollow,refractory cylinder 5 form 

ing the sheath of the fuse or cartridge has caps 6 
cemented to it at its ends,asbestos rings T lying 
between the ends of the Sheath and the inWardy 
turned flange 8 of the caps. A ring 9 (see also 
Fig.3)withspring contact fingers 1@ issecured to 
each flange 8,the fingers 1@ projecting into the 
hollow of the sheath,by means of screws 11 pass 
ing through clamplng rings 12,gaskets 12* and 
discs 13 of foil. 
The support for the fusible elements or Wires 14 

and 15 consists of a hollow cylinder 16of uniform, 
refractory material along the outer surface of 
which are ribs 1T (see also Fig,4)giving polnt 
support to the wlres 14 tightly wound around the 
support,whilst the hollow of the support accom 
modates the helically colied wire 1?,The wires 
14 and 15 are connected at thelr ends to caps 18 
sealed to the ends of the support. 
The hollow of the support is filled with arc 

quenching powder 1? and the space between the 
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support and the interior of the sheath,which 
sheath is of 1arger diameter than the said sup 
port,isfilled with arc-quenching powder 20. 
An aSSembly comprising the support and Wires 

14 and 1? is inserted through one end of the 
sheath 5 until one of the caps 18 is properly 
gripped by a Set of fingers 40. The powder 26 is 
then packed into the Space betWeen the Support 
and the Sheath and the remaining Set of fingers 
secured to their cap 6,·The fuse is thus com 
plete? 

It Will be Seen from Fig,6 that one of the end 
caps 8 has a re-entrant portion2 1ying within 
the end of the cylinder ?6,Within the portion 
2 is a capSule 22 containinggunpowder 23. One 
end of the wire ? is straight and paSSes through 
the inner end of the portion 22,through an insu 
1ating Washer 2? which enSures that the Said 
Wire does not make electrical Contact With the 
portion24,and through the centre of the capsule 
to a point whereitis electrically connected to the 
capSule. The outer end of the Said CapSule has 
a bolt 25fixed to it whilst a bufer 26 surrounds 
the inner end of the Said bolt. A short wire 2? 
electricaly Connects the bolt to the Cap ?8 So that 
an electrical Circuit is complete from the wire f? 
to he cap,said circuit consisting of parts22,21, 
25 and 2?. A disc 28 of aluminum or tin foil 
closes the re-entrant portion 2 and,therefore, 

30 

35 

40 

60 

65 

70 

Seals the interior of the Cylinder or Support 46, 
the other end of the support being sealed by the 
other Cap. ? 
When the fuse operates the wire 1? in the cap 

sule 22ignites thegunpowderwith the result that 
the bolt25is caused to pierce the disc28andthe 
adjacent diSC f3,thus indicating the said opera 
tion. The bufer 26 contacts with the bent parts 
of the fingers 4@ or with a bridge piece 29 in a 
clamping ring l2 to ensure that the bolt is not 
Completely ejected from the fuse. 
A lineSman Wishing to recondition the fuse re? 

places the Support i6 by a Similar Support with 
intact wires,the linesman withdrawing the dead 
Support and inSerting the new through that end 
of the fuse Where the foil is punctured after the 
1ineSman has removed a ring 2,the punctured 
foil and a ring 9 from thesheath,it being under 
stood that the powder 19 is emptied out of the 
Sheath before the inner Support is inserted and 
replaced or replenished by fresh powder. Both 
sets of contact fingers can be examined at the 
time of rec6nditioning the fuse and,if necessary, 
either or both can bereplaced by undamaged ones 
carried byrings as 9. - 
The present invention also comprises a fuse 

having one or more fusible elements helicaly 
wound around the outside of a ribbed or point 
support and embedded in the a?-quenching 
powder and thermaly balancedwithrespect to a 
helically coiled fusible elementzembedded in the 
filling within a longitudinal bore in the support. 
The thermal balancing,i,e. causing Substantially 
the Same cooling efect to be produced on both 
fusible elements,is obtained by arranging that a 
quantity of powder equalto thattightlyfilledinto 
the recesses between the supporting points of ? 
body and lying underneath the element or ele 
mentswrappedaroundthe support and chosenin 
amount to suit the number of elements and their 
dimension is filed into the hollow of the coil of 
the inner fusible element,Said inner element be 
ing arranged to take part in the proceSS Of inter? 
ruption or acts as a main element of good con 
ductivityleaving thefinalinterruptionto anele 
nent of higher resistance on the outside point 

2216661 
support surface. This fuse has a rupturing Ca 
pacity considerably greater than that of Known 
fuses 0fsubstantially like dimensions. 
The wires 1?are thermally balanced with re 

spect to the wire ?. This controls the heating 
up of both the innerand the outer elements along 
their length and ensures an equal cooling efect 
on both wires along their whole lengthwith the 
result that the rupturing Capacity of the fuse is 
considerabiy increased with respect to that of a 
fuse of like dimension but without the thermal 
balancing. 
The wire ?5is preferably the main element and 

consists of Silver Whilst the Wires 4 are the aux 
iliary element and consist of tungsten. Theaux 
iliary element may,however,be arranged on the 
inside of the Support and the main element 0n 
the outside thereof. When the wires(e…g.,the 
auxiliary element)consist of 1ike tungsten,tant 
alum or molybdenum metals there is no need to 
take Special steps to apply the Corona pr0teC? 
tion to them. 

Instead of employing a helically Wound wire 
15 the bore of the support |$ may contain ion 
gitudinal ribs3@ in the ends of Which are motChes 
30e so that a wire 3? can be made to take the zig 
zag formation shown in Fig,7. It Will be Seen 
that each length of wire betWeen the bends of 
the zig-zag extends from one end of one rib to 
the opposite end of the next rib,the notches be 
ing located at the ends of the Said ribS. 
manner the Said lengths of Wire lie in recesSes 
provided by the ribs. The hollow of the bore is, 
of course,filled with arc-quenching powder. 

If desired,the Wire or wires on the outside of 
the Support may be wound zig-Zag fashion and 
in this case the development of the outside of the 
support will be asshown in Fig.7,an odd number 
of longitudinalribs being provided 
The peaks 32 of the zig-zag preferably stand 

Weii away from theinner ends of the notches,as 
,ilustrated in Fig.8. When the wire 3 melts the 
parts adjacent to the peaks thereof thus provide 
a number of horngapsin Series. 
when tungsten wire is used there is no dificulty 
in arranging the peaks in this Way,the toughness 
of the tungstenpermitting this. - 
In Fig.9 the rib 17 is provided along its leng 

With·a number of nodules 33 and the fusible ele 
ment instead of being of wire consists of strip 
material34whichiswoundinhelicalform around 

It is found that, 

In this 
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a support along which the ribs with nodules are, 
provided? ^, 

Fig.10illustrates anotherform ofzig-zagwind 
ing Suitable,more particularly,for application to 
the Outside of a support. The longitudinal ribs 
17 are provided along their length with notches 
30P and the wire 35 is caught in the notches as 
Shown to cause the wire to take the form of a 
zdg?Zag Surrounding a cylinder.in helical man 
ner. The peaks of the zig-Zag may be arranged 
as describedwith reference to Fig.8. 

If preferred the auxiliaryelement(of highspe 
Cific resistance acting as the main interruption 
element)may be arrangedinternaly of the sup 
p0rt and the main element(of good conductivity 
working as auxiliary interruption element) eX? 
ternally thereof. ,\ 

It Will pe Seen that in the forms of the 
tion.iustrated thesurfaces of thefusible ele ments are except for a very negligible propor 
tionsurrounded bythe powder,theribs forming 
recesses enabling the powder to get between the 
wires and the supports. This surrounding is es 
Sential to ensure that corona discharge is pre 
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Wented and to ensure the dsspation of the ele 
ments along the whole of theirlength undershort 
Circult conditions. - - 

It is believed that the following electrical ac 
tion takes place in the preSent fuse when corona 
discharge is prevented. When the field strength 
at the surface of a fusible element,usually of sil 
ver wire,becomes Sufficiently great new ions are 
formed,negative ions are driven of the eleinent 
and Strike poWder gradns adjacent thereto. Thls 
causes the powdergrainsto be negatively charged 
whereby the field between the element and the 
powder is cancelled and the corona discharge ls 
suppressed The necessary quantity of lons ls 
very Small,The Smaller the alr distance between 
the element and the grains the better is the ef 
fect,which is dependent upon the fine graining 
of the powder and the density of the powder 
filling. 

It is import8nt to note that the powder em 
ployed has a maximum grain diameter limit of 
0.1 mm.,and that this is one of the controlling 
factors ofthe present invention. Itiswellknown 
that with the fuse wire surrounded with powder, 
there would be an.improvement With respect to 
the corona discharge overthe use of a bare fuse 

Experience has proven that even 
underthese circumstances,8nd particularlywhere 
the powder Was of usual course grain,the im 
provement obtained Was Comparatively slight and 
insuficient to cover the high Working voltages 

,which are now used. It was developed bythe ap 
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plicant that in a powder having a grain size less 
than that usually employed,he prowides Complete 
corona suppression at higher voltages than here 
toforepossible. Thegrain-size of the powder em 
ployedinthe present applicationis,therefore,crit? 
ical and must be regarded as a distinctive funda 
mental fact of the present imprOWement, It has 
been previously known that powder filled car 
tridge fuses improved the rupturing Capacity of 
the fuse. It was necessary,howeVer,to compro 
mise in the design of such fuses insofar as one 
could not incorporate adequate corona protection 
whenever very high rupturing capacitles Were de 
sired,This was because the Faraday metal cage 
then employed for corona protection interfered 

,with the insulationof the fuse When clearing Very 

88 

70 

75 

heavy faults. - 
The hightensionfuse of the present invention 

succeeds for the first time in solving the probiern 
of producing a high voltage fuse of extra high 
rupturing capacity and stll providing the neces 
sary corona protection,thereby preserving the 
1lfe of the fuse under normal Service conditions. 
What I claim is: - 
1.A high tension fuse of high rupturing Ca", 

pacity comprising a refractory insulating sheath, 
a dry insulating arc-extinguishing powder such 
as marble dust filling in sald sheath the powder 
grains having a maximum diameter of 0.1 mm.,a 
fusible element embedded in Sald powder filling, 
and hermetic closures at the ends of the sheath, 
thehereinspecified diameterofthepowdergrains 
insuring thatthe physicaland electrical relation 
ship of the powder grains to the fuslble element 
issuch that the gralns will completely Suppress 
corona dischargefrom the element. 
2,A high tension fuse as defined in claim 1, 

wherein the element is of uniform cross section 
and the powder is endothermically reacting, 
whereby the fusible element is instant8neously 
dssipated along the whole of its length under 
short circuit conditions. - 

3. A high tension fuse as defined ln claim 1, 

3 
includng a ceramic support within the sheath 
of hollow form with 1ongitudinal ribs on its outer 
surface,there being provided two fusible ele 
ments which are respectively Wound one on the 
outside of the Support transverse the ribs and 0ne 
disposed within the hollow formation of Said Sup 
port,one of such elements being embedded in the 
powder havingthe characterlstics recited in claim 
1,the element on the outside of the Support haV 
ing Contact with the ribs. 
4?A high tension fuse as defined in claim 1, 

including a ceramic support withinthe sheath of 
hollow formation and with longitudinal ribs on 
theoutersurface,withtheprovisionoftwo fusible 
elements of relatively diferent specific resist 
ances,the element of higher specific resistance 
being arranged within the hollow of the support 
and embedded in the powder,the element of low 
er Specific reslstance being arranged on the out 
side of the support in contact with and tranSVerse 
Said ribs,the element of higher specific resistance 
taking part ln the process of interruption. 
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5,A hightenslon.fuse as defined in claim 1,in 
cluding a ceramic support withln sald Sheath of 
holow form with 1ongitudinal ribson the outer 
surface,there being prowided two fusible ele 
ments of relatively dferent specific resistances, 
the element of lower resistance being arranged 
within the hollow of the support and the element 
of higherresistance being arranged onthe outside 
of the support in contact with and transverse the 
ribs and embedded in the powder,the element of 
1ower resistance acting as a maln element of go0d 
conductivity leaving the final interruption to the 
element of higherresistance?? 

6. A high tension fuse as defined in claim 1,ln 
cluding a ceramic support within the sheath and 
of hollow form with longitudinal ribs on the outer 
surface,there being provided two fusible ele 
ments of relatively diferent Specific resistances, 
both of which are embedded in the powder,the 
element of higherresistance beingwithin the hol 
1ow of the support and the element of 1ower re 
sistance belng arranged in contact with and 
transversetheribs of saidsupport,the element of 
higher resistance taking part in the process of 
interruption. 
7,A high tension fuseas defined in clalm i,in 

cluding a ceramic Support within the sheath of 
hollow form with longitudinal ribs on the outer 
surface,there being provided two fusible ele 
ments of relatively diferent specific resistances 
both embeddedin the powder,theelement of 1ow 
er specific resistance being within the hollow of 
the Support and the element of hlgher specific 
reslstance belng on the outside of the support ln 
contact with and transverse the ribs,the element 
of lower Specific resistance acting as a main ele 
ment of good conductivity with the final inter? 
ruption providedinthe element of higherspecific 
reslstance. - 

8,Ahdgh tension fuse as defined in claim 1,ln 
cluding a Ceramic Support withln thesheath,Said 
support being of holow form with longitudinai 
ribsonthe outer and innersurfaces,there being 
two fusible elements of diferent specific reslst 
ances,one element belng wound around the out 
side of the support in contact with and trans 
Werse the rlb8 and the other element belng ar 
ranged in polnt-supported zig-zag mannerin the 
holow of the support,the element of higherspe 
cific resistance belng embedded in the powder. 

9. A hightension fuseas definedin claim 1,ln 
cluding electrical contact members at the end of 
the sheath,electrical contact members at the 
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