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UNRED 

To all lifton, it a? code???, Fig. of the netalie 
ise it known that i, Log 

a citizen of the United 
in the county of the Broin 
of New York, have invert 
and useful Improvements in 
tridge-i uses, of which the foliovi 
ful and coin plete specification. 
This invention relates to , 

fuses having a permanent outer ca 
a replaceable inner inciosed fuse, eEE cay of 
inclosed fuse being in electrica 

er casing, 
y in section of 

' 38. 

continuity shown in is 
with the ends of the permanent outer casing, Fig. 2; 
which in turn are in electrical continuity asseinbied 
with the mains of the electric circuit. - - - - - 
The object of the present, invention is to 

provide, means for the ready and cheap : 
construction of these fuses, to readily enable e 
the inner inclosed fuse to he withdrawn 
from the outer permanent casing after the 
said inner inclosed false has been blown (lit. 

has a pe 
having an external threading 23 at its 

ls. This exterior permanent casing 
may be inace of any suitable insulating and 

-combustible laterial, such as wood 
r, or the like. This permanent casing 22 

7 5 : 
One embodiment of my invention is set in the knife type of fuse has metallic end caps 

forth in the following description and in 24 with inner Screw threadings 23. These 
the annexed drawings, in which- E. 4 have Suitable knife, contacts 25. 

Figure i shows an elevation party in 8. 

section of the exterial permanent casing, 
Fig. 2 shows a brass end cap Ipon he 

d f 2 4. 
30 : 3. o: O S. 8 d O { X t i O r 

i. 9, and an interior 
at 26 to render e 

glass tube inciosing the inner fuse, ií, a . ving an end perforation 
Fig. 3 shows an elevation partly in sec- 27 of nie diameter as the projection 

tion of the glass tube inclosing the inner 28 of idge 25. The metallic end 35 
fuse, ca; 24. i y fitting the inner coin 

Fig. 4 is an end view of Fig. 3, tact, 25 She pioiection 28 of the knife 
Fig. 5 is an elevation of the assembled edge 2 *Ough a suitable per 

glass inner tube inclosing the fiase with its foration 24 when the projec 
metallic end caps, 1 tion 28 is hammered down, thus efficiently 90 

Fig. 6 is a pian view of the fuse wire a 2d cheaply assembling the end cap, as 
before rolling, shövit in Fig and 4. Within the outer 

Fig. is a pian view of the fise 7, casing 22 is a fuse 29 inclosed in a tube 30 
after rolling, of glass her insulating material. This 

Fig. 8 is an elevation of the asbesies in has end brass caps 31, having 95 
sleeve at the end of the fuse wire, m which are considerably exag 

Fig. 9 is a longitudinal section of the ge e drawings. The end caps 31 
brass end cap for the exterior casing in and the tube 30 are assembled by means of 8. 

fuses of the knife type. soidering. Some solder that fuses at a 
Fig. 10 is an end view of Fig. ." higher temperature than the ordinary 100 

-: * : - y at 100° to 400° cenigrade 
the end cap 3i, and heated 

, then the glass tube 30, which 
in the end tube 3i, is pushed 

Fig. 11 is an end view of : 
Fig. 12 is a longitudinai S 

inner brass cap for the end 
exterior permanent casing, 

Fig. 13 is an elevation par tholiei Soider forming a film 2.05 
of Figs, 9 and 12 assembled, gia SS tube 30 and the end tube 

Fig. 14 is an elevation of the completed asserabied structure is plunged 
end cap for the permanent exterior casing, gold water, when the solder 

15 is an elevation partly in se firiny connects the parts of 
r The fuse wire 29 is sigitaliy 20 
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connected interiorly to the end yietallic 
caps 31. The fuse wire, before rolling, his 
a central weakened portion 33, and end per 
tions 34, which are much broader and 
stronger. These end portions 34 are rolled 
up, as shown in Fig. 7, to make the con1 
pleted fuse. After the interior cartridge 
has been completed, it is inserted into the 
end caps 24 of the outer casing 22, the heads 
of the inner end caps 31 fitting firmly with 
in the sockets 25 of the exterior end caps 
24, these sockets 25 expanding sightly, be 
cause the slits 26 admit, the interior fuse 
cartridge. The structure may be thus very 
easily and quickly assembled, or taken apart 
when a fuse has blown. 
The shoulders 32 are for the purpose of 

rendering it easy to detach the blown-out 
fuse from the exterior casing. It sometimes 
happens that the intense heat, caused by the 
blowing out of the fuse, melts the solder 
connecting the end caps 31 of the tube 30 
to that tube, so that this solder coheres to 
the Socket 25 and renders it difficult to with 
draw the tube. The shoulder 32 acts as a 
shield and prevents any adherence between 
the inner tube and the outer casing. 
The soldering of the tips of the glass tube 

to the end caps 31, and the quick plunging 
of the heated ends of the glass tube 30 into 
coid water or the like ends to weaken the 
glass at its tips, because of the inability of 
the molecules of the glass to readiust, then 
selves quickly to the rapidly varying 
changes of temperature, so that the tips 
of the glass tube are weaker than the cen 
tral portion, and hence there is a well de 
fined area of breakage for the glass tube, 
namely, at these weakened ends. 
The end caps of the outer and inner tubes 

may be suitably perforated to allow the es 
cape of heated gases, and the perforations 
inay be suitably protected by wire gauze 36. 
The size of the shield 32 may be varied 

according to the strength of the fuse, so 
that it would be impossible to insert glass 
tube 30, save within a socket 25 of a diain 
eter adapted to receive said tube 30, so that 
it would not be possible to introdiée a fuse 
of greater capacity than desii'eti into a 
given circuit. This shield also centers the 
glass tube within the outer tube when in 
serted and maintains it in Silch Central po 
sition. 

I have described one embodiment of my 

is cical' that others may be 
devised difi herefroin, but still main 
taining the spirit. 
(lefissil in the folio Yig citiis. 

G() 
1, in : f :e, the cliniinatio of 

tube, netallic end cus closing si 
at the ends thereof, and :), iii i Soldier 
intermediate the ends it saic tile : i) { said 
metallic end cas, said site being tick- sb 
hardened by allication (, ; coii after in. 
sertion betweei) sail tie : iid said c is 
its heated state, inci ("ollectiit s; it tube 
and sail end caps, stic glitsis ille leing 

t; iiie tips, 7 () 
i: said thereof. and a fuse 

it be a? coinected to silic :lic ent) 
: DS, 

2. in a fuse. a (ii F. : : 3) le." 
glass tile having at c: : at the 75 
ends thei'eof. : fill ified soldei in 

it eit is of said 
(::is, a fuse 

it be and con element Vitihili sail ite' 
nected to said aletallic: eiti ('ps, said me- 80 
tailic ent (as having sh(); litei's ) 
therefron). Foining shields a lasted 
vent, coherence of neited Sociej 
casing, t!}) on 1) { } \ing olt of sili 
at lapted to cente,' said : 

3. in : : 
glass ::tility havi, 
ends thcres) . ; ?i 
tellie iate all Connect 
illne' i.e. iiii neia it: 
ent within said iii) ei. 

to said i netaic { 
caps having shot 
forning shiel is a (; 
ence of inleitet soldier 
blowing out of said 
center said it be it is: 
clers being {}f 3 size rei: i , 
('asing, anti adapted to 'e; tie 
to insert S:tic iniè' be it : 
ing having a size other th: 
to tie size of said silollide's. 

in testimony, that i (iain 
as Iny iii vention, E inase si 
presence of two subscribing 

F - 
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. . . . it. foregols: 
rti is naille. It 
vii.il (ssses. 
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