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This invention relates to refillable fuses of the 
type in Which a fuse link is removably Secured in 
a Substantially closed casing. When a fuse link 
in Such a casing is blown, gases are generated, 
and the liberation of Such gases without danger 
Of fire is Very desirable. Heretofore, such gases 
have been Vented through porous masses of heat 
Conducting material of considerable thickness, or 
through Wire gauze of either a single thickness, 
Or of a large number of layers arranged face to 
face, and With the gases escaping through the 
layers in a direction approximately normal to 
their faces. 
The use of a single layer of gauze is insufficient 

to effect the desired cooling of the escaping gases, 
and the use of a large number of layers of Wire 
gauze is objectionable because it necessitates an 
Objectionable increase in the overall length of the 
fuse, or else the length of the fuse link must be 
shortened which is also objectionable. The out 
Side diameters of refillable fuses are standardized 
for the different fuse capacities, and the Overall 
lengths must be standard Within very Small limits. 
The gap Or Space in the fuse which is spanned by 
the fuse link must also be Substantially lunchanged 
from standard sizes, in order that fuse links may 
be interchanged in the different makes of fuse 
CasingS. 
An object of this invention is to provide an 

improved, refillable fuse which will have standard 
dimensions and handle standard sizes of fuse 
links, and with which the liberation of gases gen 
erated in the blowing of a fuse link Will be ef 
fectively and safely accomplished in a manner 
that meets the approval of the underWriters' lab 
oratories. 
Another object of the invention is to provide 

improved means for ventilating the casing of a 
refillable fuse, without objectionally increasing 
the overall length of the casing, or Substantially 
increasing the cost of the fuse, With Which the 
means for liberating and cooling the escaping 
gases is carried entirely in the removable caps 
which clamp the terminals of the fuse link and 
complete the electrical circuit thereto, and which 
is relatively simple and inexpensive in construc 
tion. 
Another object of the invention is to provide an 

improved refilliable fuse, with which the arc gases 
are liberated and cooled in a simple and Safe man 
ner; with which repeated blowing of the fuse will 
not foul or damage the gas cooling means, and 
With Which the cooling means may be renewed in 
a simple nanner. 
Various other objects and advantages Will be 

(C. 200-131) 
apparent from the following description of sev 
eral embodiments of the invention, and the novel 
features Will be particularly pointed out herein 
after in connection With the appended claims. 
In the accompanying drawing: 5 
Fig. 1 is a longitudinal Sectional elevation of a 

refillable fuse constructed in accordance with this 
invention; 

Fig. 2 is an edge elevation of a disk utilized 
aS a part of the complete fuse of Fig. 1, at the l0 
left-hand end thereof; 

Fig. 3 is a face elevation of the same disk; 
Fig. 4 is a face elevation of a steel wire gauze 

Or Screen Which is utilized in the refillable fuse of 
Fig. 1 to cool the escaping arc gases; 5 

Fig. 5 is a face elevation of another form of 
disk utilized in Fig. 1 at the right-hand end there 
of, and illustrating a slight modification of the 
disk of Figs. 2 and 3; 

Fig. 6 is an edge elevation of the same; 
Fig. 7 is a longitudinal Sectional elevation of 

part of a refillable fuse, also constructed in ac 
Cordance With the invention, and having a clamp 
ing disk of modified construction incorporated 
therein; 

Fig. 8 is a face elevation of this modified disk; 
Fig. 9 is an edge elevation of the same; 
Fig. 10 is a sectional elevation, similar to Fig. 7, 

of part of a fuse, but illustrating a different man 
ner of confining the disk in position in the cap 30 
thereof; 

Fig. 11 is a face elevation of the clamping disk 
used in Fig. 10; 

Fig. 12 is an edge elevation of the same; and 
Fig. 13 is a transverse sectional elevation of 35 

the fuse shown in Fig. 10, the Section being taken 
approximately along the line 3-3 of Fig. 10. 
In the embodiment of the invention illustrated 

in Figs. 1 to 6, the refillable fuse includes a tubu 
lar shell O of insulating material, such as fiber, 40 
and, for convenience, it is usually cylindrical in 
shape. Tubular end members are usually Se 
cured to the ends of the shell O So as to form 
endwise extensions thereof. These end members 

are of suitable metal, and are attached to the 45 
ends of the shell 0 in any Suitable manner, such 
as by threading reduced end portions thereof into 
recesses provided in the ends of the shell, as 
shown in Fig. 1. If desired, locking pins 2 may 
be passed through the threaded portions of the 50 
shell 0 and members So as to prevent un 
Screwing of the end members. The outer ends of 
members are partially closed by end walls f3 
provided with apertures 4. 
A fuse link 5 is passed through the shell 0 and 55 
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2 
the apertures 4 in the end walls f3, and the ends 
of the fuse link are then bent over against the 
Outer end faces of the end Walls 3. The Shell 
20 and the end members together form what 
may be considered as a casing which houses the 
replaceable fuse link S. A cup-shaped cap 6 
is connected to each end member for adjust 
ment, in telescoping relation therewith, in a di 
rection endwise of the casing, and this adjust 
nent is conveniently obtained by threading the 
Open end of each cup to the metallic end members 
f , as shown in Fig. 1. Preferably the caps 6 are 
internally threaded so as to engage with the 
threaded outer peripheries of the end members . 
Against the inner end face of each cap 6, I 

place a plurality of layers 7 of mesh-like or 
reticulated Screens, With the layers arranged face 
to face and flat against one another and the 
inner end face of the cap. These screens T are 
made of good heat conducting material that Will 
withstand the relatively high temperatures of the 
escaping arc gases, and for this purpose they 
are preferably of steel wire gauze or mesh, one 
of such screens being shown in Fig. 4. A disk 8, 
having a threaded periphery, is threaded into the 
interior of each cap 6 So as to lie flat against the 
screen layers and clamp them against the inner 
end face of the cap 6. 
Each disk f8 is of metal, and by being threaded 

into a cap 6 it will remain attached thereto when 
the cap is removed from the casing and Will Con 
fine the screens within the cap, yet the disk may 
be unscrewed and removed to release the SCreens 
and enable cleaning and replacement of the 
screens. Each disk, when confined within a cap, 
abuts against a bent over end of the fuse link 5 
and clamps it firmly against the adjacent end Wall 
3, merely by threading the cap 6 as far as pos 

sible upon the casing. Each disk 8 is provided 
with a number of apertures 9, which are dis 
posed adjacent, but spaced slightly from, the 
periphery of the disk in the type of disk shown 
in Figs. 2 and 3 and at the left-hand end of Fig. 1, 
and which are in the nature of notches in the 
periphery of the disk in the form of the disk 
shown in Figs. 5 and 6 and at the right-hand end 
of Fig. 1. Each cap f 6 is provided with a central 
aperture 20. 
The gases generated by the blowing of the fuse 

link 5 may escape through the openingS 9 in 
the disks 8 at both ends of the casing, and after 
passing through the openings 9 Will pass radially 
of the screens to approximately the center there 
of, and then Will escape through the openings 20 
in the ends of the caps 6. It will be observed 
that the escaping gases, in their movement 
through the screens, will travel approximately 
radially thereof or approximately parallel with 
the faces of the screens, with the result that the 
gases have a length of travel through the screens 
Which is equivalent to the distance between the 
openings 9 and 20 in each cap, and which is also 
the equivalent of the passage of the gases through 
a plurality of layers of the screens, in a direction 
normal to the faces thereof, which have a con 
bined thickneSS equal to the distance between the 
openings 9 and 20. 
By having the gases travel through the screens 

in directions approximately parallel to the faces 
thereof, it is only necessary to employ a very few 
layers of the screen, which does not materially 
increase the overall length of the fuse. Since the 
screens are clamped flat against the inner face 
of the disk 8 and the end wall of the cap f 6, 
there will be maximum heat and electrical con 

2,166,174 
ductivity between the screen layers, across their 
entire face area and over both faces thereof, and 
the disk and the end Wall of the cap, so that 
efficient cooling of the Screens is obtained. 
Any other relative arrangement of the openings 
9 and 20 may be employed, so long as the escap 

ing gases travel through the Screens in a direc 
tion approximately parallel to the faces of the 
Screens, but the arrangement illustrated is Very 
Satisfactory because the plurality of the openings 
9 may be more easily punched in the disks and 

at a very low cost, and the hole 20, which is more 
frequently drilled than punched, is provided in 
the cap 6 at the center thereof where one hole 
Will Suffice. 
The number of Screens, or layers of Wire gauze 

Or mesh, employed in each cap 6 may vary to 
Some extent, but for a 250 volt fuse of from 3 to 
30 amperes capacity, three Screens or pieces of 
Steel Wire gauze may be satisfactorily employed. 
Such a Wire gauze may be of .008 gage and woven 
60 strands to the inch in one direction and 40 
Strands to the inch in the other direction. Fuses 
of these sizes and capacities and utilizing in each 
cap, three pieces of steel Wire gage of the size 
and character just given hereinabove, have satis 
factorily passed the severe tests of the Under 
writers’ Laboratories and received the approval 
of those laboratories. More than three screens, 
or pieces of steel wire gauze, may be employed if 
desired as an extra safety factor, especially where 
gauze formed of a different gage wire and mesh 
are employed. 
The embodiment of the invention illustrated 

in Figs. 7 to 9 is similar to that shown in Figs. 1. 
to 6, except that the disk 2? Which replaces the 
disk 8 in the cap 6 is a Simple Stamping of sheet 
metal With an unthreaded peripheral edge, and 
With the openings or apertures 22 in the nature 
of notches in the periphery of the disk, so that 
the disk will really have a plurality of radially 
extending tongues on its periphery. This disk 
2 is of a diameter and thickness such that it may 
be forced into a cap f 6 and against the screens, 
under preSSure, during which the outer ends of 
the tongues or peripheral projections on the disk 
Will be sprung slightly in passing the threads on 
the inner periphery of the cap 6, and the disk 
Will be held in position in the cap by the tight 
engagement between its periphery and the inner 
circumference of the cap 6. 

In the embodiment of the invention illustrated 
in Figs. 10 to 13, the construction is the same as 
in the Figs. 7 to 9, except that the disk 23, which 
replaces the disk 2, is of slightly smaller diame 
ter than the disk 2, so that it enters the cap 6 
Without difficulty and Without force, By the use 
of a suitable upsetting tool, Such as a prick punch, 
portions of the periphery of the disk 23 may be 
upset and deformed or SWaged outWardly in a 
radial direction against the inner periphery of 
the cap f 6, such deformation or upsetting being 
shown at 24 in Figs. 10 and 13. The upsetting of 
portions of the periphery of the disk 23 is pro 
duced at any desired number of points, two of 
such points being shown in Fig. 13. The disk 23 
may have its openings or apertures 25 in the in 
terior of the disk and spaced from the periphery 
thereof as in Fig. 3, or as notches in the pe 
riphery, as shown in Figs. 10 to 13. 

In each embodiment of the invention the pe 
riphery at the Outer end of each end member 
is preferably reduced as at 26, so that if there 
is any mutilation of the threads in any cap 6 at 
the point engaged by the clamping disk, this will 
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2,166,174 
not prevent the cap f 6 from being threaded fully 
upon the end member and firmly clamping a 
bent over end of the fuse link, 

In the use of a refillable fuse of this type, the 
Screens are clamped in the caps 6 by the clamp 
ing disks, so as to be manipulated as a unit there 
with. A fuse link, such as 5, is inserted in the 
casing and the ends of the link bent over against 
the end walls 3 of the casing, as shown in Fig. 
1. The caps 6 are then threaded upon the ends 
of the casing until the disks engage and clamp 
the bent over ends of the fuse link firmly against 
the end Walls 3. The fuse is then ready for 
use. The current from the fuse link paSSeS 
through the end walls 3 directly to the telescop 
ing portions of the cap, and also through the 
clamping disks and the Wire Screens to the caps, 
so that a good electrical circuit of ample current 
carrying capacity is always available between 
each cap 6 and the adjacent clamped end of 
the fuse link. 
When a fuse of this type is placed in Service, 

and subjected to an overload Sufficient to rupture 
or blow the fuse link 15, the electrical circuit be 
tween the caps 16 at opposite ends of the fuse 
will be broken by the fusing of the link 5, and 
gases will be generated within the casing. Such 
arc gases generated in this manner Will escape 
through the screens in the caps, as hereinabove 
explained, and in so escaping will be cooled to Such 
an extent that danger from fire will be eliminated. 

It will be observed that the overall length of 
this fuse is not materially increased, and by no 
more than the thickness of a few layers of Wire 
gauze and of a pair of clamping disks, and, there 
fore, such a fuse is interchangeable With those 
of other makes, and standard fuse linkS may be 
used therewith. By pressing the Wire mesh Or 
screens between the clamping disk or Washer and 
the end of the cap, a good current path is es 
tablished to the cap, which makes it possible to 
use notches in the peripheries of the clamping 
disks for the gas passage, without unduly de 
creasing the current carrying capacity of the 
disks. It will also be observed that in this in 
proved fuse, the gases escape in a direction radi 
ally of the screens, or parallel to their faces, which 
provides the cooling effect of a thick layer of 
screens, without an objectionable increase in 
overal length of the fuse and Without the ex 
tra cost of a thick stack of Screens. 

It will be understood that various changes in 
the details, materials and arrangements of parts, 
which have been herein described and illustrated 
in order to explain the nature of the invention, 
may be made by those skilled in the art Within 
the principle and scope of the invention as ex 
pressed in the appended claims. 

I claim: 
1. A refilliable fuse comprising a tubular Shell 

of insulating material having tubular metallic end 
members attached to and extending from the ends 
of said shell and forming thereWith a tubular 
casing, a cap adjustable on each metallic end 
member for clamping thereto, the end of a fuse 
link that may connect said end members, one 
of said caps being cup-shaped, a disk Within Said 
one cap and disposed approximately parallel to 
but spaced slightly from the end of Said one cap, 
a plurality of layers of metal screen disposed face 
to face within said one cap between the inner 
end face thereof and said disk, With said disk 
abutting flat against said layers and confining 
then flat against the inner end face of Said One 
cap, said disk and said one cap being apertured, 

3 
one near the periphery of the Screen layers and 
the other spaced Substantially therefrom in a 
direction approximately parallel to the planes of 
the layers, a distance greater than the combined 
thickness of the layers, whereby gases generated 
in said casing when the fuse link therein is blown, 
may escape therefrom through Said One cap by 
passing through said disk and Said One cap and 
travelling a substantial distance through said lay 
ers in a direction approximately parallel to the 
planes of those layers, the periphery of Said disk 
being engageable with the inner periphery of 
said one cap, by which the disk is held in posi 
tion in its cap when said one cap is removed from 
Said casing. 

2. A refilable fuse comprising a tubular shell 
of insulating material with tubular metallic eX 
tensions on the ends thereof and forming With 
the shell a tubular casing in which a fuse link to 
be blown is disposed, a cup-shaped cap adjust 
able along and telescoping With One end of Said 
casing, a disk disposed acroSS the interior of Said 
cap and approximately parallel to but Spaced 
from the inner end of said cap, a plurality of 
layers of metal Screen confined flat against the 
inner end face of said cap by Said disk and With 
the disk fitting flat against said layers, said disk 
being engageable with the adjacent end of Said 
casing when the cap is adjusted along Said CaS 
ing, and clamping the adjacent end of said fuse 
link between it and the adjacent end of Said 
casing, at the same time pressing said layers 
against the end of Said cap, said disc and cap 
being apertured, one adjacent the periphery of 
Said disc and the other Spaced Well therefrom 
in a direction along the faces of said layers, at 
a distance greater than the combined thickness 
of Said layers whereby the gases generated in 
said casing, when said fuse link is blown, may 
escape from Said casing by paSSing through the 
apertures in the disc and cap and through the 
layers a substantial distance in a direction along 
the faces of the layerS. 

3. A refillable fuse comprising a tubular cas 
ing in which a fuse link is disposed, a cap attached 
to One end of said casing and adjustable there 
along in telescoping relation, said cap having 
metal Screening Within Said cap and disposed flat 
against the inner end face thereof, and a disk in 
said cap fitting flat against Said Screening and 
confining the latter flat against the inner end face 
of said cap, said disk having a notched periphery 
engageable with the inner periphery of the cap 
and retained in position in the cap thereby, said 
cap having an approximately central opening, 
whereby gases generated in said casing, when 
the fuse link is blown, may eScape therefrom 
through said cap by passing through the notches 
in the periphery of said disk, then radially 
through said screening and out through the cen 
tral aperture in Said cap. 

4. A refilable fuse comprising a tubular casing 
in which a fuse link may be placed, a cup-shaped 
cap removably attached to one end of said casing 
for closing the Same, a plurality of layers of steel 
Wire gauze in said cap and disposed face to face 
With One another and flat against the inner end 
face of said cap, a disk within said cap and 
abutting flat against said layers for confining 
them flat against the end of said cap, but engage 
able against the end of said casing when the cap 
is applied to the casing, said end face of said cap 
and Said disk being apertured, one near the pe 
riphery of the layers and the other a substantial 
distance therefrom in a direction approximately 5 
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parallel to the planes of the layers, whereby 
gases generated when the fuse link is blown may 
eScape through Said cap by passing through said 
layers in a direction approximately parallel to 
the planes of those layers. 

5. A fuse comprising a tubular housing in which 
a fuse link may be placed and having a metallic 
Wall, a plurality of layers of metal screen within 
Said housing and forming a stack in which the 
Screen layers abut face to face to one another in 
Superposed relation and also face to face against 
Said metallic wall over substantially its entire 
face area covered by said stack, a metallic ele 
ment bearing face to face against said stack of 

2,66,174 
screen layers oversubstantially the entire face area, 
of said layers and confining said stack in abutting 
relation to said wall, said element and wall hav 
ing gas paSSages from face to face thereof, and 
With the passage in said element a Substantial 
distance from the passage in said Wall, measured 
in a direction along the faces of said layers, 
Whereby gases generated in said housing by the 
blowing of Said link may escape through said 
element, Screen layers and wall, and in passing 0. 
through Said layers Will be forced to pass along 
paths generally parallel to the faces of said 
layers. 

LOUIS R. POPP. 


