
A, H, TRUMBULL AND T, A, BOTH, 
RENEWABLE CARTRIDGE FUSE, 
APPLICATION FED JULY 27, 1918. 

Patented Mar, 23, 1920, 1,334,572. 

S. 34 
R 

- . ba SN29 
w S 

R 

(SS3 
a2z4.222 zzzzzzzzzzzzzzzzzS vaww. as -2's 

26 
36 32 
2 

INVENTORS gifts. gévele?, c/Zzap24 
AtroRNEY 

S. 

away 

  

  

  

    

  



5 

20. 

25 

30. 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
ALEXANDER. H. TRUMBULL AND TONJESA. BOTH, OF STRATFORD, CONNECTICUT, 

ASSIGNORS TO THE CONNECTICUT ELECTRIC MANUEFACTURING COMEPANY, A 
CORPORATION OF CONNECTICUT, 

RENEWABLE CARTRIDGE-FUSE, 

Patented Mar. 23, 1920. 
Application filed July 27, 1918. Serial No. 247,071. 

1334,572. Specification of Letters Patent. 

To all whojn, it may concern; 
Be it known that we, ALEXANDER H. 

TRUMBULL and ToNJEs A. BoTH, citizens of 
the United States, residing at Stratford, 
county of Fairfield, State of Connecticut, 
have invented an Improvement in Renewable 
Cartridge-Fuses, of which the following is a 
Specification. 
This invention relates to renewable car 

tridge fuses of both the ferrule and blade 
types, it being understood of course that 
fuses for 60 amperes and under are usually 
of the ferrule type and fuses for 100 am 
peres and upward of the blade type, and the 
invention has for its object to provide a 
safety fuse in which the cost of construc 
tion shall be reduced to the minimum, special 
objects in view being to prevent injury to a 
switch base through bursting of the body or 
blowing off of a head in the event of a blow 
out, to prevent arcing, and to do away with 
all danger of the fusing of metallic connect 
ing parts which has heretofore rendered 
many so called renewable fuses useless after 
a blow out. 
With these and other objects in view, we 

have devised the novel renewable fuse of 
which the following description in connec 
tion with the accompanying drawing is a 
specification, reference characters being used 
to indicate the several parts. 

Figure 1 is a side elevation of one of our 
novel fuses of the ferrule type; 

Figs. 2 and 3 are end elevations as seen 
respectively from the left and right in 
Fig. 1; 

iFig. 4 a longitudinal section on the line 
4-4 in Fig. 1; Fig. 5 aperspective view of the fuse strip. 
detached; 

Fig.6 a perspective view of One end of a 
fuse of the ferrule type showing the parts 
disassembled; 

Fig. 7 a longitudinal section of one en 
of a fuse of the blade type; 

Fig. 7 a longitudinal section of the other 
end of the fuse, which has been given a 
quarter turn; 

Fig. 8 an end elevation as seen from the 
right in Fig. 7; 

Fig. 9 a longitudinal section of one end of 
another form of blade fuse; 

Fig. 9 a longitudinal section of the other 
end of the fuse, which has been given a 
quarter turn; 

Fig. 10 an end elevation as seen from the 
right in Fig. 9; and 

Fig. 11 is a view, partly in elevation and 
partly in section, illustrating a modification 
applicable to either type of fuse. 
20 denotes the insulating body which is 

ordinarily a fiber tube and is provided near 
its ends with anchorages for engagement by 
screws, in the present instance with insulat 
ing cross tubes 21, which may also be of 
fiber and the ends of which extend through 
the body and are internally threaded. 22 
denotes the fuse strip which is provided with 
an indication 23 which shows the safety am 
perage of the fuse, and near its ends with 
holes 24. In the form illustrated in Fig. 
5 the fuse strip is widened between its ends, 
a central longitudinal piece is blanked out 
leaying an elongated opening 25, and one 
end of the strip is split longitudinally, the 
split intersecting the opening and hole 24, so 
as to permit the parts to be separated in as 
sembling, as will be more fully explained. 
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Recesses 26, diametrically opposite to each . 
other, are provided in the ends of the body 
to receive the respective ends of the fuse 
strip, which after being seated in the re 
cesses are bent over the ends of the body and 
against the outer sides thereof. These re 
cesses locate the fuse strip and prevent dis 
placement thereof. 27 denotes relatively 
light insulating washers which close the 
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ends of the body and contact with the ends 
of the body and the respective ends of the 
fuse strip. 28 denotes the ferrules which 
may or may not be end ventilating and are 
preferably provided with central bosses 29 
which contact with the washers leaving gas 
chambers 30 between the washers and the 
heads of the ferrules. In the event of a blow 
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95 
out the edges of the relatively light washers 
will be lifted thereby away from the ends of 
the body and the gas will pass into the cham 
bers and out through holes 31 in the heads 
of the ferrules. The insulating washers are 
retained in the ferrules by means of a plu 

100 

rality of lugs 32 which are struck inward 
from the metal of the ferrules and against . 
which the washers rest, grooves 33 being . 



O 

ends of the cross tubes. 

the lugs. - 

2 

provided in the ends of the body to receive 
In order that the ferrules may fit the ends 

of the body closely and still provide space. 
for the fuse strip, the metal of one side of 
each ferrule is pressed outward to form an 
enlargement 34 which just receives the strip: 
The ferrules are secured to the body by 
screws 35 which pass through holes in the 
ferrules and through holes 24 near the ends 
of the fuse strip and engage the threaded 
that both sides of the ferrules will grip 
closely, we preferably blank out spring 

5. tongues 36 from the metal of the enlarge 
ments, leaving one end attached and the 
other end and the sides free to Spring, and 
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pass one of the screws 35 through the free 
end of each tongue. 
In assembling the cross tubes are first 

seated in the walls of the body and become 
a permanent part thereof. The split end of 
the fuse strip is separated and passed on 
opposite sides of the cross tube at One end 

25 

. 30 

of the body, then thro 
opposite sides of the other cross tube, the 

... cross tubes now lying at the ends of the elongated opening in the fuse strip. 

h the body and on 

The 
ends of the fuse strip are now placed in the 
recesses 26 on opposite sides of the ends of 
the body and then bent over the outer side 

. of the body. The ferrules with the insulat ing washers in place are then slipped over 

. the ends of the body and secured by screws 
35. 

of the fuse strip if preferred. 
however, shown an indication at the solid 
end only of the strip, this end of the strip 
sing made long enough to extend below 

8. 40 

35. Indications may be placed at both ends 
We have, 

the ferrule and thus show the indication 
clearly, as in Fig. 1. The split end of the 
fuse strip is preferably left only long 
enough to lie flush with the edge of the fer 
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rule, as shown at the right in Fig. 4. 
In Figs. 7 to 11 inclusive, we have shown 

the invention as applied to the blade type of 
fuses and have also illustrated variations in 
the details of construction. In Figs. 7, 7 
and 8, we have illustrated a form in which 
solid blades 37 are used which are riveted 
to the heads of the ferrules. The attaching 
ends of the blades are provided with shoul 
ders 38 which rest against the outer sides of 
the ferrule heads. The ends of the blades 
are passed through slots in the heads of the 
ferrules which just receive them and are 
headed down upon the inner side. Project 
ing central bosses 40 are left on the ends 
of the blades which contact with the insu 
lating washers and serve the same purpose 
as the bosses 29 in the other form. In this 
form we have shown a fuse strip 41 pro 
vided near each end with an offset having 
an opening 42 to receive the corresponding 
cross tube. A single long screw 43, thread 

In order to insure 

i,884,572 
ed near its end only, is passed through each 
tube and has threaded engagement with the 
ferrule, as clearly shown in Fig. 7. 
In Figs. 9, 9 and 10, we have illustrated 

a form in which ventilating blades, indi 
cated by 44, are used. These blades are 
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formed from metal tubing flattened to place . 
the sides in parallelism but not in contact, 
the object being to leave a passage 45 be 
tween the sides of the flattened tube for the 
escape of gas through the blade itself from 
chamber 30, in the event of a blowout. The 
attaching ends of the blades are provided 
with shoulders 46 which rest against the 
outer sides of the ferrule heads. The ends 
of the blades are passed through slots in 
the heads of the ferrules which just receive 
them, and the sides of each flattened tube 
are bent outward at right angles to the blade 
on the inner side of the ferrule head. Pro 
jecting central lugs or bosses 47 are left on 
the ends of the blades which contact with 
the insulating washers and serve the same 
purpose as in the form last described, that 
is, they hold the central portions of the rela 
tively light washers while permitting the 
edges of the washers to be lifted in the event 
of a blow out, so that the gas will pass into 
the chamber and out through the passage in 
the blade. The fuse strip 48 in this form 
is simply a plain strip of the ordinary type 
shown as made narrowest at its midlength. 
The cross tubes are dispensed with in this 
form and the screws 49 by which the fer 
rules are retained in place engage internally 
threaded hubs 50 which are firmly seated in 
the walls of the body. 

In Fig.11 we have illustrated the use of 
metal cross tubes 51, in lieu of insulating 
tubes, for engagement by the ferrule attach 
ing screws, said metallic tubes being seated 
in the walls of the body and being insulated 
by outer fiber-tubes 52 which extend across 
between the inner walls of the body but do 
not extend through the body. 

Having thus described our invention, we 
claim: 

1. In a fuse of the character described, a 
body, a fuse strip bent over the ends of the 
body and against the outer sides thereof, 
end ventilating ferrules covering the ends 
of the body, insulating washers in the fer 
rules, and central bosses on the ferrules con 
tacting with the washers and leaving cham 
bers between the washers and the heads of 
the ferrules, the edges of the washers being 
lifted by a blow out and permitting escape 
of gas. 

2. In a fuse of the character described, a 
body, a fuse strip bent over the ends of the 
body and against the outer sides thereof 
and having an end indication, end ventilat 
ing ferrules covering the ends of the body, 
the indication on the strip extending below 
the edge of one ferrule, insulating washers 
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in the ferrules, and central bosses on the fer 
rules contacting with the washers, for the 
purpose set forth. 

3. In a fuse of the character described, a 
body provided with screw anchorages, a 
fuse strip bent over the ends of the body 
and against the outer sides thereof, ferrules 
covering the ends of the body, said ferrules 
being provided with enlargements which re 
ceive the strip and with spring tongues in 
the enlargements, and screws carried by 
Said tongues and engaging the correspond 
ing anchorages. ... . 

4. In a fuse of the character described, 
a body provided with screw anchorages, a 
fuse strip bent over the ends of the body and 
against the outer sides thereof, ferrules cov 
ering the ends of the body, said ferrules be 
ing provided with enlargements which re 
ceive the strip and the enlargments being 
provided with spring tongues, and screws 
passing through the tongues and engaging 
the anchorages. 

25 
5. In a fuse of the character described, 

a body provided with cross tubes, a fuse 
strip bent over the ends of the body and 
against the outer sides thereof, ferrules cov 
ering the ends of the body, said ferrules be 
ing provided with enlargements which re 
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ceive the strip and the enlargements being 
provided with spring tongues, and screws 
passing through the tongues and engaging 
the cross tubes. 

6. In a fuse of the character described, 
a body provided with cross tubes, a fuse 
strip bent over the ends of the body and 
against the outer sides thereof and having 
means for locating the strip with relation 
to the cross tubes, ferrules covering the ends 
of the body, said ferrules being provided 
with enlargements which receive the strip 
and the enlargements being provided with 
spring tongues, and screwspassing through 
the tongues and engaging the cross tubes. 

7. In a fuse of the character described, 
a body provided with cross tubes, a fuse 
strip bent over the ends of the body and against the outer sides thereof and having 
an elongated opening which receives the 
cross tubes, one end of the fuse being split 
for convenience in assembling, ferrules cov 
ering the ends of the body, said ferrules be ing provided with enlargements which re 
ceive the strip and the enlargements being 
provided ER spring tongues, and screws 
passing through the tongues and engaging 
the cross tubes. 

8. In a fuse of the character described, 
a body, a fuse strip bent over the ends of 
the body and against the outer sides there 
of, end ventilating ferrules covering the ends 
of the body, said ferrules being provided 
with enlargements to receive the strip and 
with internal lugs, insulating washers which 
rest against the lugs, and central bosses with 

of, end ventilating ferrules covering 

Yich the opposite sides of the washers con 
aC. 

9. In a fuse of the character described, 
a body provided with screw anchorages, a 
fuse strip bent over the ends of the body 
and against the outer sides thereof, end ven 
tilating ferrules covering the ends of the 
body, said ferrules being provided with en 
largements to receive the strips and with 
internal lugs, insulating washers which rest 
against the lugs, central bosses with which 
the opposite sides of the washers contact, 
and screws engaging the anchorages to se 
cure the ferrules to the body. 

10. In a fuse of the character described, 
a body provided with, screw anchorages, a 
fuse strip bent over the ends of the body 
and against the outer sides thereof, end ven 
tilating ferrules covering the ends of the 
body, said ferrules being provided with en 
largements to receive the strips, with inter 
nal lugs and with spring tongues, insulat 
ing, washers which rest against the lugs, cent 
tral bosses with which the outer sides of 
the Washers contact, and screws passing 
through the tongues and engaging the an 
chorages. i 

11. In a fuse of the character described, 
a body provided with screw anchorages, a 
fuse strip bent over the ends of the body 
and against the sides thereof, end ventilating 
ferrules covering the ends of the body, said 
ferrules being provided with enlargements 
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which receive the strip and the enlargements 
being provided with tongues, insulating 
washers in the ferrules, central bosses with 
which the washers contact leaving chambers 
between the washers and the heads of the 
ferrules, and screws passing through the 
tongues and engaging the anchorages. 

12. In a fuse of the character described, 
a body, a fuse strip bent over the ends of 
the body and against the outer sides there 

the 
ends of the body and having slots, blades 
having shoulders which rest against the fer 
rule heads, the ends of the blades passing 
through the slots and being headed down 
on the inner side leaving central bosses, and 
insulating washers in the ferrules which 
contact with the bosses. 
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13. In a fuse of the character described, 
a body provided with screw anchorages, a 
fuse strip bent over the ends of the body 
and against the outer sides thereof, end ven 
tilating ferrules covering the ends of the 

20 

body, said ferrules being provided with en 
largements to receive the strips and the 
enlargments being provided with spring 
tongues, blades riveted in the ferrule heads, 
their inner ends having central bosses, in 
sulating washers in the ferrules which con 
tact with the bosses, and screws passing 
through the tongues and engaging the an 
chorages. 
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14. A cartridge fuse ferrule having an 
enlargement to receive a fuse strip, and a 

O 

Spring attaching tongue in the enlargement. 
15. A cartridge fuse ferrule having an 

enlargement to receive a fuse strip, a spring 
attaching tongue in the enlargement, and 
means opposite the tongue for engagement 
by a screw. - - 

16. In a fuse of the character described, 
a body, a fuse strip, ferrules at the ends of 
the body, tongues in the ferrules, and at 
taching Screws engaging the tongues and 
ferrules and the body. 

17. In a fuse of the character described, 
a body, a fuse strip, ventilating ferrules on 15 
the ends of the body, said ferrules being pro 
vided with central bosses, insulating washers 
secured in the ferrules and engaging the 
bosses and leaving chambers between the 
washers and the heads of the ferrules, and 20 
means for detachably, securing the ferrules 
to the body. 
In testimony whereof we affix our signa 

tures. 
ALEXANDER. H. TRUMBULL. 
TONJES A BOTH. 


