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Thls mveuucu relates generally, to electr1cal circuit
mterruptrug means and has particular relation to a fuse
~ construction in which recoil during high current interrup~
. ‘tions is sucstautrally reduced wrthcut affectm':r the 1ew .-
 current clearing ability of the fuse.. |

3 WZ l?b
Pa euted Aug. 27 1963

It is academlc that a low current arc that persrsts for

o several cycles can be eatlemely damaging to a given piece

WﬁSu,.
assignor to McGraW-Ethseu Cempauyg Mrlwaukee,- |
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In 1uterrupt1ug high fault current coudmeus on’ au

~ electric line, present day ‘expulsion type fuse tubes Tely
on gases evelved from the fuse tube to extinguish the
“electrical arc resulting from the rupture of the fuse .

- link. Since these gases are generated in a relatively con- =
fined ‘space at-a high rate they are under high pressure.-”-’-]

- and this pressure aids m extinguishing the arc as well
as’ e}rpellmg “jonized” gases from the confines. of the
~This build up -of pressure within the fuse

20

tube and subsequent ‘venting” of gases, over a short -

~period of time, leads to the development of high recoil -
25

forces on the -fuse tube assembly. During 1r1d1vrdual

cases of curr ent interruption the recoil forces may reach
such a value that portions of the interrupting device or

the mounting bracket may be permanently deformed or
~ otherwise damaged. Even if ‘the recoil forces do not |

30
s _they may, in the case of a drop out fuse cutout, cause. -

perulaneutly deform pcrtmns of the. interrupting device

premature drop out of the fuse tube . thereby burmug -

' As distribution systems increase in size, the 1uterruptulg

duty requirements of the mterruPtluﬂ' devices also in-- -
Pressure build up in the fuse tube and recoil

Excessive pressures within the
fuse tube may also result in rupturmg the fuse tube itself.

or thrust forces due to expulsion of gases from the fuse =

tube mcrease at least in prcpertmu to the increase 111'. .

current. | % -
To reduce mammum pressure, pl‘lOl‘ art devrces have

frequently relied on increasing the inside bore of. the '

a given volume: of evolved gas.

This expedient served to. increase the area
 within the tube and therefore to reduce the pressure of

| However, the pressure
- decrease was far: from dramatrc since, as’ the - ‘Cross~

sectional area of the fuse tube bore 1ucreased as the
- square of the diameter, the surface of the gas evolving

In increasing the 'mslde bore ef the fuse tube prror

fiber e:s:posed to the arc 1ucreased lruearly With the ch- .
o .ameter of the tube. |

50

the first current zero but carried over for additional

half cycles of arcing. ‘The additional force impulses

Another selrreus proble

prior art devices in utilizing construction having a larger
 fuse tube bore ran into the difficulty that under  cer-

reut Values

55
-~ caused by this preleuged arcing generally served to nul-
lify the modest thrust reduction ebtamed flcrn usru«r a .
-~ larger bore. - | | o

- Low curreut_

icient pressure. build up -

) ) eucuuutered in eulargrug the N
fuse tube bore was that low current clearing ability was
~adversely affected by the enlarged bore.
~ clearing depends on the physical dimensions: and proper- .
- ties of the link protecter tube and fuse tube bore. Hence

- that the fuse tube 18 and fuse link 18 serve to electrically -'
'_brldge the space between upper and lower contacts 14, 16.

65
- tain transient conditions the link prctecter tube was
- alone uuable fo. extmgursh the arc and the fuse tube
 bore was too large to allow su
~_to extinguish the arc at the particular current level.
. a result the low current clearing ability of the fuse tube

As
70
~ ‘was seriously undermrued by eulargmg the bore tu re-
o duce thrust at hlgh cur | | |

ferred embed1 I

. resin or other similar material,

of equipment, as for example, a fault on the secondary

of a transformer which if not cleared quickly, by the
_-:_fusc cutout in series with the prlmary wmdrug, wil
" result in severe overheating and pess1ble damage to the
S Wrudmgs of the transformer, 8

I have found that by s]:ueldng pe1t1cus ef the gas

_evolving liner in a fuse tube from the arc that material =~
reductions may be made in the internal gas pressure of
the fuse tube without resorting to increasing the bore

- of the fuse tube and consequently impairin g the low -
. curreut clearing abilities of the fuse tube.

It is therefore an object of the mventrcn to- prevrde
a fuse tube construction that will experience lesser pres-
sure build up within. the fuse tube durrug curreut 1nter-

rupung operations,

Another object of this mventrcu 1s to prtmde a fuse'

tube construction that will experience low thrust fcrces .
‘during high current interruption. . o

~Another eb;ect of this 1uvenueu 18- to prcvrde a fuse

- tube construction that will experience low thurst forces. -

during high current interruption while maintaining the': )

low current interrupting capabilities of the fuse tube.

A further object of this invention is to provide a fuse.

- construction that will shorten the arc during high cur-
. rent: mterruptreu and which will shield a portion of

- the gas evolving. tubular lrner from the arc durmg hrgh’
_curreut 1uterrupt10n | | - |

A still further object ef thrs mveuucu is to prcvrde‘ A
" a fuse construction having a lesser amount of gas evolv-

ing material in direct contact with the electrical arc with-

‘out substantially alterm'Elr the mterrupuu g characterlstres

of the fuse tube. - - | L -
Other objects and advautages ef my mveutreu erl

be ‘apparent from the following descr1pt1or1 of the pre-
_ ents of the invention taken in. conuectlcu o
- W1th the accempa:uylug drawmgs in which:- S |

FIGURE 1 is-a view 1n elevation of a fuse cuteut in
wh1ch the invention may be utilized:

- FIGURE 2 1s a view in elevation cf a lougrtudrual - |

‘cross-section of a fuse tube embodying my invention;

FIGURE 3 is a view in elevation of a longitudinal

 cross-section of a fuse tube embedymg a mcdlﬁed form
5 of the invention; and = R

FIGURE 4 is a view ' m elevation of a 10ug1tud1nal |

cross-section of a fuse tube erubedymg aucther modified
form of the invention.

Referrmg now to FIGURE 1 of the 1uveut10u 9 de81g-c :

nates a fuse cutout having a fuse tube or cartridge 10

~which may. have a liner of bone fibre: and an outer, insu- '
art constructions experienced additional difficulties in that ~

'_ '_ the fuse ‘tube did not conmsistently clear the circuit at |

latmg covering of phenolic, glass remferced-thermesettmg |
The fuse cartridge 18 is

supported between upper and lower .fuse supports 9’ and

9"’ respectively. Upper and lower spaced apart contacts

14, 16 respectively are affixed to fuse tube 10 and in elec-
- ftrical engagement with statleuary contacts (not shown)

on the fuse supports 9" and 9", A fuse link 18 extends '

‘throughout the fuse tube 1¢ and has the lower end there-

of held tightly as by means 11, It can thusly be seen

Referring now to FIG. 2 the upper end of the fuse

tube 10 has screw threads 10z on the outer perlphery' o
‘thereof which engage internal screw threads 12 on ferrule .
o pertlcu 13 of upper terminal contact member 14. Fer-
~ rule portion 13 of member 14 has a longitudinally ex-
* tending bore 13a therethrcugh which is in axial alignment
with and in communication with the interior of the fuse

tube 10. ‘The bore 13a of ferrule portion 13 is of a larger
o d1a1ueter thau bere ida of member 14 so that the ferrule




B ~member 16 1s af

" 'hf{ftube

- places the so cutaway liner. |
o of metal but may be of any other non-insulating, conduc-
| raterial and may include insulating materials which
c ~ While the conductive sleeve 23 is shown
SRR 11 FIGURE 2 as replacing a portion of the gas evolving

- tive .
-will carbonize,

: ©  together.

o inal

) _'"_member 13 may embrace the upper extrem1t1es of the"_ |
-~ fuse ‘tube 180. o | - |
-~ Means 15 for mountmg a pull . rmg assembly 15’ and
'_conteot arm 17 may be integral with or otherwise affixed
to terminal contact member 14. Lower contact termmal'
o xed to the lower: extremity of the fuee_
: _tube 10 and may be in. embracing relation thereto.

I'"h

" A fuse link 18 having a. ferrule. adapter extensmn '19

--'portlon of the length of terminal mer

o shown

| .'”-_,the fuse tube 10 throughout most -of the length of the
A portion of the liner 20 is cut away intermediate
- the ‘ends of the fuse tube and conductive sleeve 23 re-

| * liner 20 it might equally well be cemented to or otherwise

‘While the =

‘The sleeve 23 is. preferably

- 3102178 '

| :msulatmg metenal may be utilized to insulate the exX-.
5
" shown.

10
sunﬂar and will now be explemed

15
- link protector tube 18” as a result of the rise in tem~
- perature within the link protector tube due to arcmg be-
tween ruptured ends of the fuse link. _The gas so gen-
~erated quickly permeates the confines of the ‘protector tube -
and serves to extinguish the arc. o
- lever 27 (FIG. 1) also serves to aid in extinction of the
“arc by separetmg the ruptured ends -of the fuse link.
~ Hence the arc is extmgmshed and the. eqmpment to be
. protected is effectwely isolated from the line.
‘subsequent.to fuse link extraction the fuse. tube Wﬂl drop--
out thusly providing a large air gap. |

20

30

affixed .to a portion of the liner 2§ thereby alleviating -

- the necessity of cutting away a portion of the liner 260 or

- alleviating the necessaty of p:mVIdng a split (two piece) .
o .hner originally.

35

 within the fuse tube.

In FIGURE 3 a shghtly modlﬁed construetlon is shown o |

" commumcetes with the interior of fuse tubes 30 and 40

-~ . -and which serves as a passageway for the fuse link 18.
- Aperipheral portion 34 of the upper and lower extremities
-+ of sleeve member 32 extends in an axial direction beyond

~ the remainder of the sleeve member.
- 41 on the upper and lower inner surfaces. respeotwely of
© peripheral portions 34 engage screw threads 42, 43 on the
~.ends of fuse tubes 3¢, 40 respectively. Internal ehoulder_ _
| - portions 44, 45 of the sleeve member 32 serve as stops -

‘Norn

.for. the. ends of ‘the fuse tubes.

ally when ‘the

e threaded extremities of the fuse tubes 30, 49 bottom re-
| spectively on shoulder portions 44, 45 of the sleeve mem-
~ - Dber 32 the sleeve. and fuse tubes 39, 40 will be. properly
-~ affixed to one another and otherwise properly positioned

' . with respect to one another,

to the heretofore déscribed fuse: tube constructions.

L '-‘_FIGURE 4 the sleeve 52 serves to shield a portlon 'of. the

Screw- threads 39,

- :"Wherem conducting sleeve member 32 joins fuse tubes 30
. and 40 havmg gas evolvmg liners 31 and 33 respectively,
I ‘As before, the construction of FIGURE 3 in-
- -?.,--".'-:i'j._cludes an upper terminal member 14, lower contact termi-
- ember 16, closuré member 21 and fuse link 18.
The conductive sleeve member 32 has a bore 32a which

45

50

If"éip. t

Lh

gas evolvmg tube from the fuse lmk 18 and to replace a

: portlon of the gas evolving tube.

In both the: modifications of FIGS 3 zmd 4 electrlcal'j'-_;f_'

terior portions of the sleeve member elthough this is not

similar e}s:ped1ents could be utilized in place of the screw -

| ~ connections to ]om the sleeve member and fuse tubes tou |
and a link protector tube 18’ therearound extends 'W1thm-- : |

. bore 14z, bore 134 and fuse tube 16 and forms a current
- path- between upper contact member 14 and lower con-
 tact member 16. - The upper end of ferrule adapter 19
S eh may be formed to-a button head 19’ so that it rests upon-
. the upper margin of terminal member 14.
- ferrule adapter 19, which may be of brass, is shown ex-
. tending into the upper area of fuse tube- 10 it is to be
- understood that it may extend for a relatively great dis- |

- tance into fuse tube 10 or that it may extend for only a

| ber 14 or that it
- may not extend at all into fuse tube 1¢ but this is not
- Closure means 21 engages screw threade 22 on
~ the upper end of terminal member 14 and Serves to close
L one end of the fuse tube. | .
A gas evolving fiber Imer 20 extends from the top of

gether. o
The operetmn of all three embodunents 1s substanttally

During low overcurrents of up to- approxl nately 400

| [.--'amperes several cycles of current are generally required
Upon rupture of

before the rupturable fuse link melts.
the fuse link 18 some amount of gas is benerated by the

In the case of fault currents in excess of 400 emps "

the same sequence as in interruption of low currents
‘will occur except that the gas generated by the proteetor L
tube. 18" will be insufficient to ‘extinguish the arc.
- more and more gases are evolved pressure 'builds up_ -
~within the link protector tube and it bursts and/or is

expelled from the fuse tube. The arc is then expoeed
to portions of the gas evolvmg liner end gases.  are

evolved at a rapid rate ‘thusly increasing the pressure -
“Venting et one end of the fuse o
tube then takes place propelling the ruptured fuse lmk_
~ends apart as well as expelling ionized gases and re-

_-Ilevmg pressure within the tube.
40

The incorporation of a condueuve sleeve serves to'
eﬁeetwely himit the amount of gases generated in the

tube and thereby reduces the thrust force. and subs.equent_j

cutout recoil caused by gases under pressure being ex- . -

- Note that while
there is a reduced area of 1mer capable of evolving gases
‘that the area available for gas expansion is relatively un-

- affected. ' Since control of the gases being evolved is =
‘effected through the use of a non-meuletmg (conductive) -

- liner and not by an increase in the bore of the fuse tube -

pelled from one end of the fuse tube.

- the low current interrupting capabilities of the fuse tube

-55

'65

In -

remain -intact.
i_mtermedlate range. (400-800 amps.) sufficient to cause -
rupture of the fuse link protector but not ordinarily
ficient to cause a substantial volume if gas to be
- evolved from the gas evolving liner will, in the instant
-device, cause a sufficient volume of gas to be evolvedj -
- It can be seen that by using - to extinguish the arc since there is no increase in. rthe'_
~ the conductive sleeve conmector 32 that a substantial 60
- .amount of gas evolving fiber is ehmmated as compared
Note

- also, that even though the amount of gas evolving fibre has
" been reduced that the . confined area surroundmg the fuse'

- link has been virtually undiminished.

| | FIGURE 4-.discloses a modification of FIGURE 1__-'
N smular in most respects to that of FIGURE 2. o
- A eonduotwe sleeve member 52 has at each end a}ual o
o extensmns 53, 54 having screw threads 55 thereon. The
. annular portion 56 of the sleeve member 52 prowdes
- - radial shoulder portions 57 adjacent extensions' 53, 54
‘and each serves respectively as a stop for the lower end
- of fuse tube 50 and the upper end of fuse tube 69.

other. -

More particularly fault currents in the .

SU

dlemeter of the fuse tube bore.

It1s partloularly to be noted that on h1gh ourrenrt feults
: _'subsequent to rupture of the fuse link that the length of
- the resultant arc increases.

same- electrloel COIIdIthIlS Henee since a_ portion of -

It should also be understood that cement or =

- The fuse link flip out

‘Note that

“As

As current approaches -
zero the diameter of the arc dlmmzshes end dlsappeere-_ |
~ as the zero point is reaohed o - |

‘The arc originally exists®
.between the ruptu:red ends of the fuse link but as the arc
increases in length it is transferred from one end of the
. fuse link to the metal sleeve member. |
in series with the first arc is then created betweeu the
- lower end of the metal sleeve member and a portion

‘of the fuse leader below the sleeve.

70

A second arc

It can thusly be
seen that whereas one elongated arc was present in prior. - .
- art devices, that under high current condition the present
~device envisions two shorter arcs in series with one an- -
The total length of the shorter arcs will gen-.' o
erally be less than the length of a smgle arc, given the



~ have been shown and described,

. combination of.
o ‘means in axwl allgrn
L can_ducuve sleeve means. mterposed between sald ﬁrst and

810,178

o thu arc is elumnated by prowdmg a current path through'

. the metal sleeve insert the arc is effectively shortened and
- in-being-so shortened wﬂl tend to evolv'e a lesse,r volume B

_=".0f gases.

o In addltion the metal slﬂeve msert ewes as a heat
- .‘-,smk for cooling the two series arcs and in this respect-,,- |
 the rel&twely cooler sleeve. ElldS 111 de-lomzmﬂ fthe arc.

o pmduc‘ts at current zero.’ -
It is most important tha,t the matal slee“ve msert not

. .be in eleotrlcal contact with elther of =the rtermmal mem—
“bers and in fact best results are achieved when the

sleeve is- removed 1-3 inches from the open end- of the
fuse tube.

'_-..-detrlmyntaﬂy affected.

It may thusly be seen ‘that my invention results in
‘beiter cooling, lesser = -
20

""'substantlally lesser -arc 1engths
- volumes of evolved gases and therefore a much dimin-
~ ished thrust force. All this is achieved Wlliht}llt deiri-

. -'mentally effeotmg the hIgh or lalw current clearmg &bmty o

oL a fuse fube.

| This “ﬂcating“ cond1t10n of the conduotwe |

-"i__'sleeve is 1mp0pta11t since if ihe sleeve’is in contact with,

or even in close proximity to either of the electrodes,
" the Tow current clearing capajbﬂmes of the tube ;wﬂl be

o _secﬁond rtube means and Ltegether theremth formm g an ex-

. -_'pulsmn type fuse tube, said conduotwe sleeve means hav-
--ing an internal diameter no greater than that of said
“fuse tube means and ! having an extended circumferential
- portion and an inner shoulder portion on each end, said
- Sheulder portions of said conductive sleeve means serving -

as a stop for each of said fuse tubes and said extended

o portions embracing 1he outer perlphery of each of said

~ fuse tubes, upper and lower terminal contact means as-

sociated with said first and second fuse tubes respeotwe«ly,

~ arupturable fuse link within said fuse tubes and said con-
- ductive sleeve means and electrmally ‘bridging said upper

and lower terminal contact means and having a rup-
tura,ble portion spaced axially of said fuse tube means

| from said wnduotwe sleeve means, closure means for
~ said first tube means, whereby a,

recoil force 1S exerted

" on said fuse cutout as a result of the gases expelled from -
.said second fuse tube means when said fuse link ruptures,

For- example in 11t1hzmg my mvemlon to mterrupt -

| _' 'currelnt of 6000 amps., I have. been able to reduce recotl

25
" forces from 900 pounds thrust to’ 650 pounds thrust, a

- reduction of 28% without detracting from the low cur- 5'

_rent clearing ability -of the fuse tube.

~ While three partlcular embodiments of 'the 1nveni1on :

| 1t will be obvious to
“those skﬂled in the art that various changes and modifi-

30

 cations can be made therefrom without departing from -

~ the spirit of ths invention and, therefore, it is. intended .

B ‘that the appended claims cover all such changes and
modifications as fall w1¢h111 the true Splrlt and scc}pe of_

- the invention.
: I claim:

1. Ina clrcmt mtsrruptmg d*‘.’:‘:VlCE: the combmatmn of "

-a gas evolving expulsion: fuse tube having a rupturable -_'4_0_

~ fuse link therewithin, upper and lower terminal means
‘associated with said fuse tube and in electmcal contact

with said fuse ‘link, closure means: for one: end of said
fuse tube, whereby a recoil force .is exerted upon said
fuse tube as a result of the gas e:xpelled from the open
 other end thereof when said fuse link ruptures, conduc-

tive sleeve means within said fuse tube and surrounding

- said fuse link, said conductive sleeve means being elec-
trically isolated from said upper and lower terminal
means, whereby subsequent to rupture of said fuse link -

50

_sa1d conduc.twe sleeve means functions to shorten the
length of the resulting arc and to decrec..se the area of

35

said conductive sleeve means decreasing the area of said
expulsion type fuse tube available to generate gas and
shortening the arc formed upon rupture of said fuse link.
- and reducing said recoil force.

4. In a drop out iype fuse bust{:}ut the combmaton of

-ﬂrst and second gas evolving fuse tubes in axial align-
ment with one another, conductive sleeve means inter-
_lpased between said first -and second fuse tubes and to-
gether therewith forming an’ expulsion type fuse tube,

said conductive sleeve means having an internal diameter

“no greater than that of said fuse tubes and having on
- both ends an outer circumferential shoulder portion and
an inner portion that extends beyond said shoulder por-
- tion in an axial d1rer.:t1011 said inner portions of said con-
ductive sleeve means being receivable within the bore
- .of sald first and second fuse tubes and said shoulder por-
‘tion serving to separate said first and second fuse tubes,
upper and lower terminal contact means asso ciated with -

-said first and second fuse tubes respectively, a fuse link

. within said fuse tubes and said conductive sleeve means
‘and normally electrically bridging said upper and lower
' terminal contact means and having a rupturable portion
~ spaced amally of said fuse tubes from said conductive
sleeve means, and closure means for said first fuse tube,

whereby gas expelled from said second fuse tube incident
~ to rupture of said fuse link results in a reactive force on

45 '____saId expulsion type fuse tube, said sleeve means reducing :
 the area of said expulsion type fuse tube available to

evolve gas and shortening the length of the arc formed

“upon rupture of said fuse link, whereby the arc energy .

~ said fuse tube available to evolve gases: thereby decreas- -

ing said recoil force on said fuse’ tube. |

~ 2. In a circuit 1ntermpt1ng device, a-gas evolvmg eX-
pulsion fuse tube having a rupturable fuse link there-
within, closure means for one end of said fuse tube,

 whereby gases expelled from the open other end of
“said fuse tube incident to rupture of said fuse link result
in a reactive force thereon, and upper and lower terminal =

60 extracting a severed portion of said fuse link from sa1d-

contact means associated with said fuse tube and - in

 electrical contact with said fuse link, in acombmatmn with,

. -electrlcally conductive sleeve means within a portion of
- said fuse tube in surrounding relation to a portion of
~ said fuse link, said electrically conductive sleeve means
- being. electrlcally separated from said upper and. lower
~ contact means and having a bore which is substantlally |

“equal in size to the bore of said fuse tube, said sleeve

. means decreasmg the area of said fuse tube a,vallablﬂ to
- generate gases- and shelutemng the -arc formed upon

7'0.'__ of said arc is- reduced and said recoil force is decreased.

* rupture of said fuse link, whereby the energy in said
~ arc and said reactive force are. reduced. |

and said reactive force are decreased.

‘5. In a fuse cutout, in. combination, an expulsmn fuse

| 'tube gas evolving ‘material on the internal periphery of
‘said fuse tube, terminals on the ends of said fuse tube,

~a fuse link within said fuse tube connected to said termi-

55

“nals and having a rupturable portion, closure means for
9 one end of said fuse tube, whereby the gas expelled from

- the open other eénd of said fuse tube upon rupture of said
fuse link results in a recoil force on said fuse fube, an

1nsu1at1ng protector tube surrounding said rupturable por-
tion within said fuse tube, fuse link tensioning means for

 fuse tube. after rupture of said rupturable portion, an

3. In an expulsion fuse cutout of the drop out type the

first and second gas evolving fuse tube
ent with one another, electrically

5.

~ electrically conductive sleeve having an inner diameter no |
~greater than that of said fuse tube surrounding said fuse

65 link ‘within said fuse tube and being spaced axially of -

said fuse tube from said mpturable portion, said conduc-

~ tive sleéve being normally isolated electrically from said
- terminals and decreasmg the area of said fuse tube avail-
~ _-able to evolve gas and shortening the arc formed upon

rupture of said rupturable portion, whereby the energy

6. In a circuit interrupting device, the combmatmn of

‘gas evolving expulsion fuse tubular means having a fuse -
link therewithin having a rupturable portion, closure

means for one end of sald tubular means, whereby the o



R

ST gas expelled from the- ‘open. :other end nof said tubular'

3 102 178

. means upon rupture of said fuse link results in a recoil

- force on said tubular means, upper and lower terminal

S tion mtermedmte the ends thereof, spaced apart terminal -

means associated with said tubular. means and. in elec-i'_-"

- trical contact with the ends of said fuse link, conductive
- -means within said tubular means surmundmg said fuse
. ink. for shielding a portmn of said tubular means from:
. - the arc created upon rupture of said fuse link, said con-
. _ductive means being normally spaced ax:tally of said
~ - tubular means from said rupturable portion and electncal—

- ly isolated from said upper and lower terminal contacts,

 said conductive means shortening said arc and decreasing
. the area of said expulsion fuse tubular means a.vaﬂable”'

'3't0 evolve gas, whereby said recoil force is reduced.
7. In a circuit interrupting device the combmatmn of

a gas evolving expulsion fuse tube having a rupturable

evolvmg expulsmn fuse tubular means ihavmg a fuse

link therewithin, said fuse link having a° mpturable por-

- means affixed to said tubular means and. electncally con: |
- nected to said ends of said fuse link, closure means. for
~ one'end of said tubular means, Whereby gas expelled

- fromi the open other end of sald tubular means incident

- to rupture of said fuse link results in a recoil force on
“said- tubular means, eleotrlcally condu:ctwe sleeve means
having an internal diameter no greater than that of said -
- tubular means disposed within said tubular means and sur- -
"roundmg said fuse link and being spaced axially of said
‘tubular means from said . rupturable portion, said elec-
trically conductive: sleeve ‘means being normally elec-

eans, .
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- fuse link therewithin, terminal means on said fuse tube

- electrically connected to said fuse link, closure means for
-one end of said fuse tube, whereby gases expelled. from

“the open other end of said fuse tube incident to rupture
" of said fuse link result in a recoil force on said fuse tube,

-,eleotrlca,lly conductive means surrounding a portion of

said fuse link for shielding a portion of said gas evolving

~ “fuse tube from the arc resultmg between ruptured ends -
. of said fuse link during circuit interruption and for short-

~ ening the length of said- arc, said conductive means being -
- electrically insulated from said terminal means, whereby

- said conductwe means decreases the area of said fuse

mbe available to evolve gases and decreases the internal

_ pressure within said fuse tube and said recoil force on

~ said device without materially affecting the low current

clearing capabilities of said fuse tube..

8. In a drop out fuse cutout the combination Qf, gas
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trically isolated from said spaced apart terminal
said electrlcally conductive sleeve. means decreasmg the

.area of said tubular means available to evolve gases and
- shortening the arc created upon rupture of said fuse link
. and a substantial portion of the Voltage of sa1d arc oc- - -
curring between said conductive means and a severed

portion of said fuse link adjacent said rupturable portion,

- thereby facilitating arc mterruptlon and decreasmg Sﬂld o
| "recml force | - o
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