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[ 57] ABSTRACT 

A dead front electrical blown fuse indicator for all 
standard cartridge enclosed fuses of both the ferrule 
and knife-blade types each comprising a casing or 
tube molded from insulating materials having an indi 
cator lamp and contact terminal connected in series 
encased within the tube and said- tube being opaque as 
to prevent the lamp and .its electrical connections 
from being visible and yet being sufficiently translu 
cent as to permit the lamp to glow over a wide area so 
as to be visible at all angles and at great distances 
from the tube. Resilient conductors electrically con 
nected to said terminal for the lamp and each having a 
cantilever connection with the tube for causing the 
free ends of said resilient conductors to have a direct 
and positive snap-on electrical contact with the outer 
walls of the terminals of a fuse even when the fuse is 
subjected to undue vibration or shock. Said tube hav 
ing sufficient tensile strength so as to prevent the 
bending or breakage of the tube due to its repeated 
application to and withdrawals from a fuse. 

2 Claims, 30 Drawing Figures 
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l 
BLOWN FUSE INDICATORS 

PRIOR ART 

Dead front lamp blown‘ fuse indicators employing an 
opaque tube require a light emitting opening formed 
therein and are undesirable not only in that moisture, 
dust, and other foreign matter may enter the tube open~ 
ing, but the rays of light are constricted by the small 
sizeof the opening and visible from directly in front of 
the indicator only. Many tubes formed from translu~ 
cent plastic materials do not have the high impact or 
tensile strength that is required of a blown fuse indica 
tor without greatly enlarging the thickness of the walls 
of the tube which greatly reduces the light emitting 
qualities. Also sectional tubes are used with one section 
opaque for the lamp and another translucent section 
connected thereto which greatly adds to the cost 
thereof.v Furthermore, the high ambient temperatures 
generated by the fuse electrical circuit and associated 
equipments as well as heat from the high brightness 
lamp and resistor housed within the tube tend to melt 
or distort these plastic tubes. Tubes formed from mate 
rials such as Pyrex or glass are too brittle or fragile to 
meet with the vibration and shock requirements of a 
blown fuse indicator, and are dangerous to personnel 
in the vicinity of the installed indicator. Many different 
forms of brackets are used for retaining the indicator 
tube upon cartridge enclosed fuses, but none have a di 
rect and positive snap-on connection ‘that prevent 
breaks in the current when a fuse is subjected to undue 
vibrations or shocks. 

STATEMENT OF THE INVENTION 

The Underwriters’ Laboratories, lnc., list two classes 
of standard enclosed cartridge fuses, one for 250 volt 
or less circuits and the other for 600 volts circuits and 
each class lists six fuses according to their ampere rat 
ings with two ferrule type fuses and four knife-blade 
type fuses. The overall lengths of the cartridges of the 
twelve fuses so listed each vary from 2 inches to 1 1 U8 
inches, with allowable plus and minus tolerances of 
1/32 of an inch for a ferrule type fuse and H16 of an 
inch for knife-blade fuses. The Underwriters’ Labora 
tories lnc., require that when these fuses are enclosed 
in a fuse box or cabinet that an allowable minimum dis 
tance must be maintained between the live parts of a 
fuse and the metal door of the cabinet. From a com 
plete study of all standard enclosed cartridge fuses now 
on the market no two manufacturers thereof have the 
lengths and diameters of the cartridge for these fuses 
the same, yet all come with the allowable tolerances al 
lowed. With the foregoing in mind, the tube of the indi 
cator was produced having an outside diameter of 
0.438 inches and inside diameter of 0.312 inches leav 
ing a wall of about l/16 of an inch thick of the same 
length throughout which could be readily cut in the dif 
ferent lengths according to the length of the fuse to 
which it is to be attached and fit within the allowable 
minimum distance between the live parts of a fuse and 
the door of a cabinet when mounted therein. Among 
the modern day materials of which these tubes are 
made a polycarbonate resin sold under the trade name 
Lexan by the General Electric Co. is preferable. The 
natural color of this resin is amber, but a white coloring 
is added to render the tube about 85 percent opaque 
and sufficiently translucent to permit the rays of light 
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‘ from the indicator lamp to emit therefrom in a soft 
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white glow. The tubes so formed have the required in 
sulating qualities of a blown fuse indicator and are said 
to have a tensile strength equal to that of a tube pro-v 
duced from some metals. Within each indicator tube so 
formed there is encased a pair of contact terminals to 
which are connected in series a high light brightness or 
high intensity lamp and when necessary a resistor for 
different voltage requirements. To each terminal there 
is electrically and permanently connected one end of 
?exible conductors whereby all the above live parts are 
completely insulated so as to prevent contact therewith 
which might cause a personal shock or contact the 
metal door of a cabinet housing the fuse when the indi 
cator tube is attached to the fuse. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 illustrates in side elevation the actual size of 
a standard cartridge enclosed ferrule type 0-30 ampere 
125 volt fuse as retained in the standard fuse clips 
mounted upon a fuse block, the latter being partly 
shown in section and one form of a blown fuse indica 
tor attached to the fuse. 
FIG. 2 is an end elevation of the same. 
FIG. 3 is a greatly enlarged sectional view of a pro 

tective boot or cap for the blown fuse indicator as illus 
trated above. 
FIG. 4 is a greatly enlarged longitudinal sectional 

view of the blown fuse indicator as shown in FIG. 1 
with a protective cap at the left hand terminal thereof. 
FIG. 5 isa side view of the actual size of a standard 

cartridge enclosed ferrule type 31-60 ampere 250 volt 
fuse with a slightly modi?ed blown fuse indicator at 
tached thereto. 

FIG. 6 is an enlarged detail sectional view of one end 
of the indicator shown in FIG. 5. 

FIG. 7 illustrates the same blown fuse indicator with 
the fuse therefore of less over all length than that of the 
fuse shown in FIG. 5 and having ferrule end walls of 
concave con?guration as indicated in dotted lines. 
FIG. 8 is an end elevation of the same. 
FIG. 9 illustrates in side elevation still another modi 

fied form of blown fuse indicators as applied to a fuse 
of the same overall length as that shown in FIG. 5 hav 

» ing convex end wall ferrules. 
FIG. 10 is an end view of the same. 
FIG. 11 is a plan view of a bracket to be used on all 

standard enclosed cartridge type fuses. 
FIG. 12 is a side view of the same. 
FIG. 13 illustrates in side view another embodient of 

the indicator with one end thereof in section. 
FIG. 14 illustrates in top plan view another modi?ed 

embodient of the indicator. 
FIG. 15 is an end view of the same. 
FIG. 16 is a diagram of the indicator as shown in FIG. 

14 included in an electrical circuit. 
FIG. 17 illustrates another type of cartridge enclosed 

fuse for use on high potential circuits with a blown fuse 
indicator attached. 
FIG. 18 is an end view of the same. 
FIG. 19 is an opposite end view of the same. 
FIG. 20 is an enlarged sectional view through one 

split ring washer of FIG. 17 with one end of a bracket 
connected thereto. 
FIG. 21 is an enlarged sectional view through the 

other washer of FIG. 17 with one end of a bracket con~ 

nected thereto. 
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FIG. 22 illustrates in side view a standard cartridge 
enclosed fuse of the knife-blade type retained in fuse 
clips supported upon a panel board and a blown fuse 
indicator applied thereto. 
FIG. 23 is an enlarged plan view of the knife-blade 

contact bracket. 
FIG. 24 is a vertical section through the same. 
FIG. 25 illustrates in side view another type of knife 

blade fuse with blown fuse indicator applied thereto 
through a modified form of brackets for top mounting. 
FIG. 26 is an end view of the same. 
FIG. 27 is a detail plan view of the same. ’ 
FIG. 28 illustrates in side view another type of knife 

blade cartridge enclosed fuse having brackets for the 
side mounting of the blown fuse indicator. 
FIG. 29 is an end view of the same, and 
FIG. 30 is an enlarged transverse sectional view 

taken on the line 30-30 of FIG. 28 in the direction of 
the arrow points. 

DESCRIPTION OF THE PREFERRED 
. EMBODIMENTS 

Each embodiment as shown in the drawings employs 
a tube 1 extruded from Lexan resin with a white color 
added, of the same outside diameter for housing a neon 
lamp 2 for high potential circuits or an incandescent 
lamp for low potential circuits as well as resistors 3 
when required and contact terminals 4 connected in 
series therewith. A conductive bracket 5 is electrically 
connected to each terminal for supporting the tube 1 
at not more than I / 16 of an inch above the cartridge of 
the fuse in parallel with the fusible element thereof and 
in series with the fuse terminals so that when the fusible 
elements becomes ruptured or blown the lamp will 
glow emitting soft white rays of light no matter what 
may be the position of the lamp within the tube 1. 

All brackets are preferably stamped from a sheet of 
beryllium copper alloy or equal of a thickness of about 
0.031 of an inch and then heated for about 2 hours at 
625 degrees F. to increase their tensile strength. The 
brackets 5 for all ferrule type fuses as best shown in 
FIGS. 11 and 12 of the drawings, are all of the same 
length or about 0.875 inches with a disc shaped upper 
end 6 having an aperture 7 extending therethrough. A 
reduced neck 8 connects the disc 6 with a blade 9 hav 
ing a width of about 0. l 87 inches. The lower extremity 
of each blade 9 terminates in an outwardly ?ared end 
10 to assist in applying the bracket over the ferrule of 
a fuse. Each of the'blades 9 have undulations formed 
therewith providing two spaced apart crests 11 extend 
ing entirely across the blade and projecting about 0.046 
inches therefrom and the dimples thereof are on a ra 
dius of 0.062 inches. The distance from a center line 
extending through the aperture 7 and the peak of the 
upper crest ,II is about.0.346 inches and that of the 
lower crest 11 is about 0.546 inches. All of the above 
dimensions are critical in that at least one of said knobs 
will have direct and positive'contact with the outer 
walls of the fuse ferrules whether they be straight, con 
cave, or convex. 

The contact terminals as best shown in FIG. 4 of the 
drawings ?t entirely over the ends of the tube 1 with an 
inner sleeve 12 that fits tightly within the tube 1 for re‘ 
taining contact therewith and a lead wire 13 from ei 
ther the lamp 2 or resistor 3 and each sleeve 12 is re 
tained by means of the drive screws 14. An outer con 
centric ?ange 15 is also formed with each contact ter 
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4 
minal and extends over the outer periphery of the tube‘ 
1. A rivet 16 connects each bracket 5 to each contact 
terminals 4. 
To enclose the ends of the blown fuse indicator, as 

best illustrated in FIG. 4, to provide a dead-front, the 
exposed live parts are covered by a boot or cap 17 pref 
erably molded from rubber so as to have a snap-on con 
nection and if desired an extension 18 may be formed 
therewith which extends over the outer face of the 
blade portion of a bracket. 

In FIG. 13 of the drawings there is illustrated a modi 
fied form of contact between a bracket 5 and contact 
terminals 4 in that screw bolts 19 are used in place of 
the rivets 16 as shown in FIG. 6 of the drawings. A coil 
spring 20 is positioned between the nut 21 on each bolt 
19 and the inner wall of the terminal 4 whereby the ten 
sion of the coil spring may be adjusted for establishing 
a ?exible connection between a bracket 5 and contact 
terminal 4 for giving the brackets 5 more play when ap 
plying or withdrawing an indicator relative to a fuse. 
The modified forms of indicators as applied to the 

fuses in FIGS. 5 to 10 of the drawings, each have the 
contact terminals 22 retained by drive screws 22 a 
short distance from the opposite ends of the tube 1 and 
a plug 23 of insulating material completely closing the 
opened ends of the tube 1. A threaded stud 24 is inte 
gral with the plug 23 and extends through the opening 
7 of the bracket 5 and has engagement with a threaded 
opening 22a within the contact terminals 22 for retain 
ingthe bracket 5 in electrical contact with said termi 
nals. An insulated handle 25 is molded with the plug 
23. A slot 26 is cut in the tube 1 of a length and width 
so that the neck portion 8 of the bracket 5 ?ts therein 
so as to prevent the latter from turning in the tube. 

In FIG. 5 of the drawing there is illustrated a 31-6 
O-250 volt fuse which is 3 inches in over all length in~ 
cluding the ferrules thereof with straight end walls with 
the knobs 11 both in contact therewith. The peak ends 
of these knobs ll of each pair of brackets 5 normally 
rest at a distance therebetween which is l/32 of an inch 
less than the over all length of that fuse, that is 2 and 
3l/32 of an inch so as to have a gripping contact with 
the ferrule of the fuse. 

In FIGS. 7 and 8 of the drawing the fuse as illustrated 
is 1/32 of an inch less than that of the fuse shown in 
FIG. 5 or the minimum allowable tolerance. The outer 
walls of the ferrule are concaved as at 27 so that both 
knobs ll of a bracket 5 may be seated therein. 
The fuse as shown in FIGS. 9 and 10 of the drawings 

is of the same over all length as the fuse shown in FIG. 
5 of the drawings, but the outer wall of each ferrule is 
convexed as of 29, increasing the over all length of the 
fuse to about 3 and 1/32 of an inch or the maximum tol7 
erance allowed. In this application, the brackets 5 have 
only the lower knobs ll in contact with the convexed 
surface 29. The indicator tube 1 of this modi?cation 
does not need the end handles 25 as it has formed with 
its opposite side walls the handle extensions 30. 
These handles 25 and 30 are desirable as they greatly 

assist in moving the indicator to and from a fuse. 
From actual tests it was found that a pull of 6 and U2 

pounds were needed to remove the indicator from a 
fuse due to the positive gripping contacts between the 
knobs l 1 and the ferrules of the fuse. Also it has proven 
that the Lexan tubes ll, no matter how long they were, 
did not bend or break during the repeated application 
or withdrawal of the indicator from a fuse. 
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The embodiment of the invention as shown in FIGS. 
14, 15, and 16 is for use with a cartridge enclosed type 
fuse 31 having high current interrupting capacity which 
when it blows instantly opening the switch 32 of the 
electrical circuit to protect and stop motors or instru 
ments arranged within branch circuits as may be con 
nected to the main supply circuit. The indicator tube 1 
has a neon lamp 2 and resistor 3 connected in series 
with the terminals of the fuse 31 but in parallel with the 
fusible element thereof so that as long as the switch 32 
is closed the lamp will glow, but when the switch is 
opened as illustrated in FIG. 16 of the drawings the cur 
rent will ?ow to the side terminal 33 and then through 
the lead wire 34 having a resistor 35 included therein 
to a contact 36 located at a point beyond the switch 
where the current is grounded. However, should the 
switch fail to open when the fuse 31 blows the lamp will 
indicate its blown condition. It takes more than 90 volts 
to cause the lamp 2 to strike and having runaway char-_ 
acteristics the resistor 3 and 35 are provided and per 
mit only a ?ow of 2 to 4 milamperes of current to pass 
which are required to keep the lamp glowing. This low 
amount of current .is not dangerous to persons touching 
the contact '4 or 33, but is sufficient to cause a person 
to quickly withdraw from the conductors and may acci 
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dently touch other live parts located adjacent to the in- ' 
dicator as may‘cause damage and therefore these 
contacts should be covered by a boot 17 so as to en 
close the indicator and give the same a dead front. 

_ In FIG. 17 of the drawings there is illustrated another 
type of cartridge ‘enclosed fuse for use in very high po 
tential circuits having a threaded terminal 37 con 
nected to a buss bar 38 and another round stud termi— 
nal 39 with an opening 40 therein for receiving a cable 
connection. To apply the blown fuse indicator to this 
fuse a split ring washer 41 engages the stud terminal 39 
and another washer 43 has an opening therein through 
which passes the other threaded stud terminal 37 of the 
fuse and is retained between the buss bar 38 and the 
hex nut 43 of the fuse. An ‘outer knob 44 is formed with 
the outer extremities of each washer for a snap-on cn 
gagement with the freeends ofa bracket 5 of the fuse 
indicator as best shown in FIGS. 20 and'2l.‘ This ar 
rangement permits the indicator to be moved around 
the fuse to any desired position whereby the indicator 
can be visible at all angles from the fuse. 
The‘blown fuse indicator as illustrated in FIG.‘22 of 

the drawings has a tube 1 the same as that shown in 
FIG. 5, but of greater length and is provided .with 
brackets 45 for mounting upon a knife-blade cartridge 
enclosed fuse'46. These brackets 45 as best shown in 
FIGS.‘ 23 and 24 are each stamped from a thin sheet of 
Beryllium Copper having an 'apertured circular portion 
47 that extends within, the tube 1 and is connectedto 
the contact‘terminals therein. The blade sections 48 of 
each bracket 45 is positioned between the ferrules 49 
of the fuse and the fuse clips 50. The blade sections 48 
of each bracket have an opened end slot 54 formed 
therein for receiving a blade 51 of the fuse 46. In apply 
ing a bracket to a fuse blade 51 the opposite jaws of the 
blade sections 48 are spread apart until the upper edge 
of a blade 51 is seated within the circular portion 52 
and the knob 54 of each said jaw grips the opposite side 
of the fuse blades 51 thereby insuring a direct and posi 
tive electrical contact therewith. ' 

The blown fuse indicator as illustrated in FIGS. 25, 
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26 and 27 of the drawings have a tube 1 the same as 
that shown in FIG. 9 as it does not require any handles 
to assist in the removal of the tube indicators from that 
type of knife-blade contacts of the fuse 55. The fuse 
blades 56 extend horizontally from the fuse and are 
connected to the buss terminals 57 by means of the 
bolts 58. The brackets 59 are L-shaped having one end 
extending within the tube 1 and connected to the 
contact terminals arranged therein whereas the base 
section 60 of each said bracket is slotted for receiving 
the bolts 56. To remove a blown fuse, the bolts 56 have 
to first be separated therefrom and the indicator with 
the brackets attached thereto can be separated from 
the fuse and applied to another fuse. . 

In FIGS. 28', 29 and 30 the blown fuse indicator is for 
side mounting upon another type of cartridge enclosed 
fuse 61 with horizontally extending blade 62 connected 
to the terminals 63 by means of the bolts and nuts 64. 
The bracket 65 consist of a base section 66 connected 
to the terminals 62 by means of the bolts 64 and a sec 
tion67 extending at an angle from the base 66. The 
outer extremity of each extension 66 is connected to 
the tube 1 ‘in the manner as is illustrated in FIG. 4. To 
remove a blown fuse 61, the bolts 64 have to be first re 
moved whereupon the indicator and its attached brack 
ets can be separated from the fuse and applied to an 
other good fuse. As will be noted from FIG.30 the bolt 
64 has a wedge fit 70 with the base 66 so that when the 

' nut thereof is ‘removed the bolt can be separated from 
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the buss terminal 63 and blade 62 of the fuse and it will 
be carried by the bracket 66 so as to prevent it from be 
coming lost. 
We ‘claim: _ v ' 

1. A dead-front electrical blown fuse indicator fo 
cartridge enclosed fuses comprising a one piece ?at 
end tube having only end openings, an inner bore and 
being of an insulating material, an indicator lamp posi 
tioned in said'tube, contact terminals connected inse 
ries with said lamp, each of said contact terminals hav 
ing a ?at base mounted across the‘ exterior of and clos 
ing one of said tube open ends, an inner sleeve extend 
ing from said base within said one of said tube end 
openings intosaid tube bore in contact with said tube 
and an outer annular ?ange concentric with its sleeve 
and extending over a portion of .the outer periphery of 
said tube, said tube being sufficiently opague such as to 
prevent said lamp from being visible and yet suffi 
ciently translucent so as to permit the glow from said 
lamp when lit to be visible through said tube, a pair of 
resilient conductor brackets, means electrically attach 
ing an end portion of each of said brackets to a differ 
ent one of said contact terminal bases providing a can 
tilever connection between said tube and said end of 
each bracket whereby the opposite free ends of said 
brackets can have direct and positive snap-on electrical 
contact with the terminals of a fuse. 

2. A dead-front electrical blown fuse indicator for 
cartridge enclosed fuses as claimed in claim 1 including 
caps each of a ?exible insulating material and having a 
side opening, each of said caps having a snap-on fit 
over one of said contact terminals base, outer annular 
?ange and the end portion of the bracket connected to 
‘said base with said bracket extending through said cap 
side opening. 

* * * * 


