
May 9, 1933. W. T. CLARK 1,907,739 
RENEWABLE LINK CARTRIDGE FUSE 

Filed Feb. 2.l., 1930 

Š2SYNES se Šs 2. 22arayalayhhhhay22222 
Ele 

R. 
O Siszt T 272S 16 &&NSNSNS3S 2O 

34 // 32 /O /2 /9 36 

4. s s 

/5 ?t Azos. 2 4 12 /6 
a 

S2s. SNE 20 36 /8 - See FN3.4 
i 
Neil 

Z/ St. i N 23 KS 

sarcase wrimogaarowaw was Scalaus O 
32 RV. NS2 25 sh 35 SS 

11-vertot 
VWZZzart T. Clark 

elttoz wet 

  

    

  

  

  

  

  

  

  
  

  



10. 

20 

25 

30 

35. 

40 

45 

Patented May 9, 1933 

UNITED STATES 

1907,739 

PATENT OFFICE 
WILLIAM T. CLARK, OF MILWAUKEE, WISCONSIN 

RENEWABLE LINK CARTRIDGE EUSE 

Application filed February 21, 1930. 

My invention relates to renewable link 
fuses of the cartridge type, and includes cer 
tain novel details in the construction of the 
casing, as will hereinafter be described, and 
also certain novel features in the construc 
tion of a removable current conducting unit 
normally disposed in the said casing, such 
unit including two spaced and aligned knife 
blades or other terminals, and insulating 
bridging means employed to connect the ter 
minals of the unit, and maintain them in a 
substantially fixed relation to each other, so 
as to resist torque in positioning the unit 
in the casing. 
The spacing and alignment of the termi 

nals is secured through the use of an insu 
lating bridge piece and clamps of a specially 
designed form, two of the latter being em 
ployed to connect the ends of the bridge 
piece to the opposed ends of the terminals, 
whereby a structure sufficiently rigid for 
the purposes of the invention is produced. 
The invention also includes means coop 

erating with the terminal at one end of the 
casing for maintaining the removable con 
ducting unit in a fixed position longitudi 
nally with relation to the casing when in 
serted therein, such fixed position being at 
tained by a partial rotary motion of the 
unit. 
The invention further includes means as 

sociated with the terminal at the other end 
of the casing for locking the unit in the po 
sition to which it has been rotated. 
The foregoing and other novel features 

residing in my invention will now be partic 
ularly described and the novelty thereof 
pointed out in the appended claims. 
In the accompanying drawing: 
Figure 1 is a longitudinal central section 

of a casing of an improved cartridge fuse 
constructed in accordance with my inven 
tion, and showing in elevation the knife 
blades and a fusible link connected at its 
ends to the same. 

Serial No. 430,306. 

Fig. 2 is a like sectional view of a casing 
taken in the horizontal plan of Fig. 1, but 
looking from the underside of the same, and 
showing in plan the same parts and the 
novel arrangement of the insulating bridge 50 
which connects the knife blades. 

Fig. 3 is a view, looking from the rear of 
Fig. 1 of the connecting unit detached from 
its casing, a part of the latter being shown 
at the left, with the corresponding cap for 55 
the casing as permanently attached to the 
knife blade with which it is associated. 

Fig. 4 is an end view in elevation of one 
of the caps of the casing, with a part of the 
knife blade in section, looking from the left 60 
of Fig. 2. 

Fig. 5 is a transverse section on the line 
5-5, Fig. 2, looking in the direction of the 
aOWS. 

Fig. 6 is an end view in elevation looking 65 
from the right in Figs. 1, 2 and 3; and 

Fig. 7 is a perspective view of one of the 
clamps of special formation used for con 
ecting the ends of the bridge piece to the 

opposing ends of the knife blades. 
In the drawing the numeral 10 indicates 

a tubular casing of any usual construction, 
and of suitable non-conducting material, the 
ends of the casing being provided with metal 
bushings or thimbles 11 and 12, reduced in 75 
diameter at their inner ends, such reduced 
portions being threaded exteriorly for en 
gagement with the interior of the ends of 
the casing 10. The outer ends of the bush 
ings or thimbles, beyond the reduced por- 80 
tions, are provided with circumferential 
shoulders which abut the ends of the casing, 
when the bushings or thimbles are posi 
tioned in the casing. Permanent attachment, 
between the bushings or thimbles 11 and 1285 
and the ends of the casing, is effected by 
means of rivets 14 passed radially through 
both parts. But means other than rivets 
enay be used for the purpose. The enlarged 
outer ends of the bushings or thimbles 11 90 
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and 12 are threaded exteriorly for engage 
ment by the threads of caps 15 and 16. 
The cap 15 is maintained in a perma 

nently fixed relation to the bushing or thim 
ble 11 at one end of the casing. This perma 
nent connection may be secured in any suit 
able manner, but I have found it expedient 
to slightly indent the flange of the cap at 
opposite points in its diameter, as at 17, and 
so interlock the engaged threads of the parts 
sufficiently to prevent the unscrewing of the 
cap, after the assembly is made. 
The outer end of the bushing or thimble 

11 is counterbored, so as to form a circular 
seat for a washer 18, formed as a disc, and 
of a thickness which is slightly less than 
the depth of the seat in which it is placed, 
so as to permit a free floating rotation of 
the said washer, in assembling the elements 
of the cartridge, or when withdrawing the 
unit to replace the fuse link. The cap 15 is 
provided centrally with a large perforation, 
the surrounding marginal portion of which 
is adapted, when the cap is screwed into 
place, to abut the outer end of the bushing 

39. 

35 

45 

50 which bears upon the said washer and 
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or thimble 11, and extend over the washer 
18, confining the latter to the circular seat 
in which it has been placed, but not exerting 
any pressure thereon which would interfere 
with the free floating rotation of the said 
washer. 
The bushing or thimble 12 at the other 

end of the casing is similarly constructed, 
its outer enlarged end being threaded ex 
teriorly for engagement by the interior 
threads of the cap 16, the latter having a 
knurled outer surface to facilitate the appli 
cation and removal of the unit in assembling 
the parts or replacing the fusible link. The 
outer end of the bushing or thimble 12 is 
likewise counterbored to provide a circular 
seat for a baffle 19, which later will herein 
after be described, the thickness of the baffle 
being slightly less than the depth of the 
circular seat, so as to permit the free rota 
tion of the same as before. A washer 20 is 
confined upon the end of the bushing or 
thimble by the cap 16, the latter having a 
large central perforation, the margin about 

clamps the same against the end of the bush 
ing or thimble 12. Both the baffle 19 and 
washer 20 have other features of construc 
tion which will hereinafter be described. 
The conducting element or unit of the 

cartridge fuse is composed of two knife 
blades 21 and 22, the inner ends of which 
within the casing are connected by an in 

sing bridge piece 23, the ends of the 
latter being attached to clamps of novel 
form. The clamps are also detachably se 
cured to the opposed ends of the knife 
blades 21 and 22, within the casing. 

Fig. 7 illustrates in perspective one of the 
special clamps used in connecting the knife 
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blades to the bridge piece. Their use main 
tains the knife blades in spaced relation and 
correct position at all times, for the renewal 
of the fuse link. The speciai clamp is pref 
erably formed as a stamping of metal of 
low conductivity. At one end it is provided 
with a channeled portion 24 adapted to re 
ceive one end of the bridge piece 23, and to 
be secured thereby by any suitable means, 
such as screws 25, or otherwise. The up 
standing side walls or flanges 26 of the chan 
nel member 24 are designed to engage the Op 
posite edges of the bridge piece at the end 
thereof, and this arrangement, together with 
the use of a plurality of fastening elements 
25, serves to make a stable connection be 
tween the knife blades and the bridge piece. 
The channel portion 24 of the clamp is 

offset laterally from the main or body por 
tion 27 thereof, the latter being somewhat 
of box form, open at its end, for the in 
sertion therein of the end of the knife blade. 
The box 27 is formed so as to closely em 
brace three sides of the end of the knife 
blade, and may partially embrace the fourth 
side. The flat side of the box is provided 
with a perforation, and the end of the knife 
blade with a corresponding transverse regis 
tering perforation, which are aligned in the 
assembly. A bolt 28 is passed through such 
perforations to connect the parts. A nut 
29 on the threaded end of the bolt, coln 
pletes the clamping connection. 

It is desirable that the nut 29 be perma 
nently positioned upon the box 27, and I 
achieve this by striking out from the flat 
side of the box 27 two opposite prongs 30, 
which latter are adapted to be folded over 
the nut and secure the same in position. 
Embossments 31 formed in the same side 
of the box 27, are arranged about the perfo 
ration therein, to form a pocket in which 
the polygonal nut 29 may be seated, and 
its rotation prevented when the bolt is 
turned. 
A fusible link 32 connects the opposed 

ends of the knife blades 21 and 22, and is 
secured thereon by the bolts 28 so as to make 
a good electrical contact. The construction 
of the said fusible link 32 is novel in its 
form, but no claim thereto is made herein, 
as it is set forth and claimed in my pending 
application filed February 21, 1930, Serial 
No. 430,309. 
The bridge piece 23, due to the offsetting 

channels 24 of the special clamp, is sup 
ported in spaced parallel relation to the link, 
as shown in Fig. 2. The free edges of the 
stamping at the fourth side of the box 27, 
are bent over the corners at the corresponding 
side edges of the ends of the knife blades 21 
and 22, and such free edges may be pressed 
so as to form slight interlocking depres 
Sions on the said corners of the knife blades, 
so as to unite the clamps firmly to the knife 
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blades, and prevent their accidental sepa 
ration. 
The knife blade 21 is reduced transverse 

ly of its width by means of opposite notches 
therein, so that the width of the reduced 
portion is approximately the diameter of 
the central perforation in the cap 15. The 
said central perforation is cut out at oppo 
site points of its diameter, as shown in Fig. 
4, so that the wide outer end of the blade 
may be passed through the elongation of 
the said central opening of the cap 15, and 
the said blade rotated to the position in 
dicated in Fig. 4. 
A baffle 34, formed as a circular disc 

having a transverse slot is passed over the 
narrowed inner end of the knife blade and 
fixed thereon in the position indicated in 
Figs. 1, 2 and 3, to form a stop for the 
knife blade 21 when the same has been 
passed into the casing and out through the 
slot in the washer 18 and the elongation 
of the circular opening in the cap 15, the 
purpose in the use of baffles being to pre 
vent the passage of gaseous flame from the 
casing when the fusible link 32 is blown by 
a rush of current. 
On the knife blade 22, the bafile 19 pre 

viously referred to, is arranged in the same 
relative position on the inner end of reduced 
width. The baffle 19 is also formed as a 
disc, and opposite portions in the periphery 
thereof are cut away to provide for the pas 
Sage thereover of opposite projections 35 
extending axially of the washer 20, which 
projections enter opposite transverse notches 
in the outer end of the bushing or thimble 
12. Both the knurled cap 16 and the washer 
20 are free for movement, along the knife 
blade 22, and are confined thereon by the 
baffle 19 and extended angular projections 
36 formed on the edges of the knife blade 
22 near its outer end. By this construc 
tion, the cap 16 and the washer 20, asso 
ciated with the knife blade 22, are always 
in a position for immediate assembly in 
relation to the casing. 
The bridge 23, mounted in the channel 

of the special clamp, is readily detachable 
in the event that replacement thereof be 
comes necessary or desirable. 

In assembling the parts constituting my 
improved fuse, the transverse slot in the 
washer 18 at one end of the casing is brought 
into register with the elongation of the cen 
tral perforation in the fixed cap 15, and the 
knife blade 21, as the leading element of 
the conducting unit, is inserted at the op 
posite end of the casing and passed through 
the registering slots in the cap 15 and wash 
er 18, the engagement of the baffle 34 with 
washer 18, acting to arrest the further move 
ment of the unit inwardly of the casing. 
The unit is then given a quarter turn, so as 
to engage the notches 33 of the knife blade 
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21 with the overhanging margins of the 
perforation in the cap 15. In effecting such 
engagement, the washer 18 rotates freely, 
and hence the unit is restrained against lon 
gitudinal movement in a reverse direction. 

In the insertion of the unit, the baffle 19 
on the knife blade 22 enters the counterbore 
in the bushing or thimble 12 and always Oc 
cupies a definite spaced relation to the Wash 
er 18. The quarter turn given the unit, as 
before described, brings the flat peripheral 
surfaces of the baffle 19, opposite the notches 
in the outer end of the bushing or himble 
12. The washer 20 is then positioned with 
its projections 35 in engagement with the 
said notches, and the knurled cap 16 is 
turned into position, to complete the assem 
bly of the cartridge fuse. The conducting 
unit is thus positively locked against longi 
tudinal movement, and the terminal 22 
against any rotary movement, although the 
terminal 21 may have a slight flexibility in 
the latter respect, which permits it to readily 

- adapt itself to any misalignment of the cut 
out clips into which it may be installed. 
The perforations in the washers 18 and 

20 through which the knife blades 21 and 22 
are passed, are elongated and of dimensions 
which will freely receive the said terminals. 
When assembled as described, the Said wash 
ers act to support the conducting unit in a 
definite position with respect to the axis of 
the casing. The washer 18 and its associ 
ated baffle 34 at one end of the casing, and 
the baffle 19 at the other end of the casing, 
form journals for the conducting unit in 
the rotation of the latter to and from its 
operative position. The clearance between 
the bushings or thimbles at the ends of the 
casing, and the baffles and washers disposed 
herein, should provide for the venting of 
the gases equally at both ends of the casing. 

If the fuse be blown, the cap 16 is tin 
screwed and moved outwardly on the knife 
blade 22, to permit, the disengagement of 
the locking projections 35 of the washer 20, 
from the notches in the bushing or thimbie 
12. By giving a quarter turn to the unit, 
the locking engagement of the parts at the 
other end of the cartridge is broken, and the 
unit may be withdrawn. By loosening the 
bolts 28, the blown fusible link may be re 
placed by a new one, and current connec 
tion with the knife blades be established by 
tightening the bolts. A great advaitage of 
the construction resides in the fact that but 
two parts are to be handled in relacing a 
blown fuse, namely the casing and the unit, 
the latter carrying in a single structure all 
of the elements which serve to locate and Se 
cure the unit in operative relation with re 
spect to the casing, and complete the as 
semblage of the cartridge. 
The arrangement of the terminals, the 

clamps and the bridge piece in definite and 
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fixed order, so as to constitute an always 
ready structural unit, contributes very ma 
terially to the saving of time, which often 
is a factor of importance in replacing a 

1 blown fuse, on account of the reduction in 
the number of pieces heretofore required to 
be handled in the operations of replacing 
the fuse and reassembling the parts. 

Having thus described my invention, what 
I claim and desire to secure by Letters Pat 
ent of the United States, is: 

1. In a renewable cartridge fuse, a tubu 
lar casing having attached bushings at its 
ends, with caps at the ends of the casing 
to close the same, the outer ends of the 
bushings being counterbored, a freely float 
ing washer seated in the counterbore at one 
end of the casing and confined therein by the 
cap, a conducting unit including two knife 
blade terminals spaced from each other in 
alignment and a fuse link making contact 
between the same, a bridge piece for main 
taining the spacing and alignment of the 
terminals, one terminal being passed through 
an opening in the said washer, and the unit 
being partially rotatable into locked engage 
ment with the said cap, and means at the 
other end of the casing for locking the unit 
in fixed relation to the casing. 

2. In a renewable cartridge fuse, a tubu 
lar casing provided with bushings at its 
ends, caps engaging the bushings to complete. 
the closure, the outer end of the bushings 
being counterbored, a conducting unit in 
ohuding two knife blade terminals spaced 
from each other in alignment and a fuse link 
for making contact between the same, an in 
sulating bridge between the terminals for 
maintaining such spacing and alignment, a 
floating washer seated in the counterbore at 
one end of the casing and confined therein 
by the cap, a baffle fixed to one terminal and 
adapted to abut the said washer, a second 
baffle attached to the other terminal and 
adapted to be seated in the corresponding 
counterbore, means on the first terminal for 
locking the unit against longitudinal move 
ment, and means on the second terminal for 
locking the unit against rotary movement. 

3. In a renewable cartridge fuse, a cas 
ing, a conducting unit including two ter. 
minals with an insulating bridge connected 
to the terminals for maintaining the same 
spaced apart and in longitudinal alignment, 
a fuse link electrically connecting the ter. 
minals, perforated freely rotatable end wash 
ers at the ends of the casing for supporting 
the unit in axial relation to the casing and 
forming journals for the rotation of the 
said unit, and means for locking the unit 
in position after rotation. 

4. In a renewable cartridge fuse, a cas 
ing, a conducting unit including two ter 
minals with an insulating bridge connected 
to the terminals for maintaining the same 
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spaced apart and in longitudinal alignment, 
a fuse link electrically connecting the termi 
nals, perforated freely rotatable end wash 
ers at the ends of the casing for support 
ting the unit in axial relation to the casing 
and formingE. for the rotation of the 
said unit, and means for locking one of the 
end washers against rotation. 
In testimony whereof, I have signed my 

name at Milwaukee, this 20th day of Janu 
ary, 1930. 

WM. T. CLARK. 
  


