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57 ABSTRACT 
A fuse holder substantially in the shape of a tubular 
receptacle intended for insertion into it of a cartridge 
fuse having plug terminals, and the fuse itself inserted 
into it, are provided with cooperating rejection means 
for precluding insertion of an improper fuse into the 
receptacle. To this end the receptacle is provided with 
at least one internal groove extending in a direction 
longitudinally thereof and the fuse is provided with at 
least one radial pin the outer end of which projects be 
yond the casing of the fuse and into the aforemen 
tioned internal groove in said receptacle. 

6 Claims, 5 Drawing Figures 
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FUSE AND HOLDER WITH REJECTION FEATURE 

BACKGROUND OF THE INVENTION 
In view of the continuous increase of the magnitude 

of available major fault currents in industrial and other 
systems it is necessary, to an ever increasing extent, to 
protect electrical apparatus, e.g. circuit breakers, by 
means of current-limiting fuses. This results in in 
creased space requirements in places where space is at 
a premium. On panel-boards and in other locations 
there are generally less stringent space limitations in 
regard to depth than in regard to front surface. Many 
prior art arrangements of current-limiting backup fuses 
for circuit breakers have relatively large requirements 
in regard to front surface, and relatively small require 
ments as to depth, and are thus not in agreement with 
actually prevailing space limitations. It is, therefore, 
one of the objects of this invention to provide a fuse 
and fuse holder combination which is in better agree 
ment with actually prevailing space limitations, and 
more in agreement with the teachings of U.S. Pat. No. 
2,950,370 to K.W. Swain, Aug. 23, 1960 for CIRCUIT 
INTERRUPTING BUILDING BLOCKS. 

In this country fuses having plug terminals are widely 
accepted. In fuses of this description the tubular casing 
of insulating material is closed on both ends by plugter 
minals which are pressfitted into the casing and held in 
position by steel pins projecting transversely through 
the casing into the plug terminals. It is, therefore, an 
other object of this invention to provide fuse and fuse 
holder combinations having rejection means particu 
larly suited for fuses of the above description. 
Another object of the invention is to provide fuse 

holders which will accept only one specific fuse out of 
a family of fuses having plug terminals, and reject all 
other members of that family of fuses, and which fuse 
holder can readily be adapted to accept another spe 
cific fuse out of the family of fuses having plug termi 
nals, and when so adapted rejects all other members of 
that family except said another specific fuse. 

SUMMARY OF THE INVENTION 
In a combination of an electric fuse and of a fuse 

holder embodying this invention the fuse holder is 
formed by a substantially tubular receptacle for the 
casing of the fuse and said receptacle is provided with 
internal groove means extending in a direction longitu 
dinally thereof. The electric fuse inserted into the re 
ceptacle has an insulating casing having ends closed by 
a pair of plug terminals pinned to said casing. The fuse 
includes pin means having radially outer ends project 
ing into and engaging said internal groove means in said 
receptacle. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an exploded isometric view of a fuse and 

fuseholder combination embodying this invention and 
also showing a portion of a molded case circuit breaker 
intended to be backed up on occurrence of major fault 
currents, 
FIG. 2 is a diagrammatic top-plan view of a fuse 

holder as shown in FIG. 1 without any fuses therein; 
FIG. 3 is a top-plan view of a fuse embodying this in 

vention; 
FIG. 4 is substantially a longitudinal section of the 

fuse of FIG. 3, and 
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FIG. 5 are traces illustrating the operation of the 

composite circuit breaker and fuse shown in FIG. 1. 
DESCRIPTION OF PREFERRED EMBODIMENT 
Referring now to the drawings, reference character 

1 has been applied to designate a tubular casing of a 
current-limiting fuse. Casing 1 is of an electric insulat 
ing material, e.g. melamine glass cloth. The ends of cas 
ing are closed by a pair of plug terminals 2, which are 
press-fitted into casing 1. Steel pins 3a, 3b, 3c, 3d 
project transversely through casing 1 into plug termi 
nals 2, thus affixing firmly the latter to the former. Plug 
terminals 2 are conductively interconnected by fusible 
elements or fuse links 4 in ribbon form. The particular 
configuration of the fuse links 4 shown in FIG. 4 is 
more fully disclosed in U.S. Pat. No. 3,394,333 to P. C. 
Jacobs, Jr., July 23, 1968 for ELECTRIC FUSE HAV 
ING STRESS-REDUCING FUSE LINK MEANS. Each 
fuse link 4 is sandwiched between a pair of plates 4a of 
insulating material for controlling the arc-voltage gen 
erated incident to blowing of the fuse as more fully ex 
plained in U.S. Pat. No. 2,964,604 to P. C. Jacobs, Jr. 
et al, Dec. 13, 1960 for CURRENT LIMITING FUSES 
HAVING COMPOUND ARC-VOLTAGE GENER 
ATING MEANS. The axially inner surfaces of plugter 
minals 2 are provided with grooves engaged by the axi 
ally outer ends of fuse links 4. The aforementioned 
grooves are filled with soft solder to conductively con 
nect fuse links 4 and plug terminals 2. Fuse links 4 are 
shunted by a high resistance restraining wire 6 for a 
blown fuse indicator of the kind more fully disclosed in 
U.S. Pat. No. 3,391,369 to F. J. Kozacka, July 2, 1968 
for HIGH VOLTAGE FUSE. Fuse links 4 are further 
shunted by a helically wound resistance wire 5. The 
ends of the latter are inserted into recesses in plug ter 
minals 2 and conductively connected to the latter by tin 
free solder joints. The object of resistor 5 will be set 
forth below. This resistor 5 is not our joint invention. 
It is claimed in a copending patent application of Frank 
W. Kussy etal, filed Sept. 4, 1973 Ser. No. 394,290 for 
ELECTRIC CURRENT LIMITING LOW VOLTAGE 
FUSE. The upper plug terminal 2 is provided with a 
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wire connector generally indicated by reference nu 
meral 7 and including the set-screw 8. The lower plug 
terminal 2 is provided with a substantially Z-shaped ter 
minal strap 9 - i.e., a connector strap.similar in shape 
to an inverted Z-affixed to it by screws 10, Connector 
straps 9 include web-portions extending parallel to the 
axis of casing 1 and pairs of flange portions extending 
at angles of 90 in opposite directions away from the 
web portions. The upper flange portion of each termi 
nal strap 9 forms a lug intended to engage a corre 
sponding terminal in the molded case circuit breaker 
11 shown in FIG, 1. Reference numeral 12 has been ap 
plied in FIG. 1 to indicate a screw intended to screw the 
upper flange portion of terminal strap 9 against a coop 
erating contact surface forming part of the molded case 
circuit breaker 11. The molded case circuit breaker 11 
is provided with a fuse holder or pouch generally indi 
cated by reference numeral 13. Fuse holder or pouch 
13 is a molding of a plastic material or synthetic resin 
forming three substantially tubular receptacles 13a for 
insertion of a fuse into each of them. Each receptacle 
13a may be provided with one or more internal groove 
means extending in a direction longitudinally thereof. 
One or more of the fastener pins 3a-3d for fastening the 
lower plug terminal 2 (FIGS. 3 and 4) to casing 1 
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project radially outwardly beyond the cylindrical sur 
face of casing 1. Therefore a receptacle 13a can only 
receive a fuse conforming to its shape and size if there 
is a groove 14 juxtaposed to pins 3a-3d projecting be 
yond the general outline of the fuse. It is possible to 
vary the number of projecting pins and the position 
thereof, and to provide fuseholders 13 which have 
grooves 14a whose number and position corresponds to 
the number and position of the pins of the particular 
fuse that is intended to be accepted by the fuse holder. 

The top-plan view of the fuse holder 13 shown in 
FIG. 2 is diagrammatic. The fuseholder forms 3 recep 
tacles 13a closed at the bottom and open at the top. 
Each receptacle 13a is closed at the front thereof and 
is provided with a slot 15 on the rear thereof allowing 
the upper flange portion of terminal straps 9 to project 
out of receptacles 13a into engagement with corre 
sponding terminals of molded case circuit breaker 11. 
Slots 13 and straps 9 determine the position of each of 
the three fuses relative to the fuseholder 13, and thus 
a fuse can only be inserted into the fuse holder if both 
have corresponding projecting pins 3a-3d and pin 
engaging grooves 1'. . . .4". 

In FIG. 2 the possible positions of four grooves 14a 
have been indicated and numbered 1', 2',3', 4'. Con 
sidering a fuse holder 13 with a single groove having 
the position 1" and a fuse having one single projecting 
pin 3a, pin 3a cannot engage the groove positioned at 
1' because the fuse is positioned relative to fuse holder 
13 by straps 9 of the former and the slots 15 of the lat 
ter. A fuse having a single projecting pin 3a positioned 
as shown in FIG. 3 can only be inserted into a fuse 
holder having groove means positioned at 4". 

It will be apparent from the above that the present 
invention makes it possible to achieve a large number 
of combinations resulting in acceptance and rejection, 
respectively, of conforming tubular fuse receptacles 
and fuses. This is necessary for the particular coordina 
tion of fuses and circuit breakers which will be de 
scribed below. 

It is possible to coordinate circuit breakers and cur 
rent-limiting back-up fuses for the latter either me 
chanically or electrically. In the first mentioned in 
stance blowing of the fuse results in the release of a 
striker pin which operates a tripping bar which, in turn, 
unlatches the latch mechanism of the circuit breaker. 
The above referred-to mechanical coordination 
method has two limitations: It requires additional parts 
and requires a special circuit breaker operating mecha 
nism. Conventional electrical coordination of a circuit 
breaker and current limiting back-up fuses calls for cer 
tain values of the let-through current, and more partic 
ularly certain it values thereof which cannot always be 
met. Either the tripping or unlatching time of the cir 
cuit breaker may be too long to cause tripping of the 
circuit breaker by the let-through current of its back-up 
fuse, or the desired current-limiting action of the back 
up fuses could not be achieved if they were selected 
with the object in mind of causing tripping of a given 
circuit breaker by the let-through current thereof. 
The resistor 5 of FIG. 4 makes it possible to achieve 

electrical coordination of a circuit breaker and of its 
back-up current limiting fuses even in instances where 
the circuit breaker is relatively slow and where the let 
through it value of the fuses is relatively small. 
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4 
FIG. 5 explains more in detail the operation of shunt 

resistor 5. FIG. 5 is a plot of current versus time, ibeing 
the trace of an available short-circuit current i' being 
the trace of the actual short-circuit current or, in other 
words, that of the available short-circuit current as 
modified by the operation of the fuse. The actual short 
circuit current i' rises initially at the same rate as the 
available short-circuit current i and the former decays 
rapidly following melting and vaporization of the fus 
ible elements 4. After reaching an initial current zero 
the fault current limited by resistor 5 continues to flow 
for a period of time sufficient to cause tripping of the 
molded case circuit breaker 11. 
We claim as our invention: 
1. A combination of a fuseholder and of an electric 

fuse including 
a a substantially tubular receptacle for the casing of 
said fuse, said receptacle being provided with inter 
nal groove means extending in a direction longitu 
dinally thereof, and 

b an electric fuse having a substantially tubular insu 
lating casing inserted into said receptacle, said cas 
ing of said fuse being closed at the ends thereof by 
a pair of plug terminals being pinned by pin means 
to said casing, and said fuse including at least one 
said pin means having a radially outer end project 
ing into and engaging said internal groove means in 
said receptacle. 

2. A combination as specified in claim 1 wherein said 
receptacle and said fuse include abutment means addi 
tional to said groove means and pin means precluding 
insertion of said casing into said receptacle in any rela 
tive angular position but one. 

3. A combination as specified in claim 2 wherein said 
receptacle is provided with a lateral slot and said fuse 
with a connector strap projecting through said slot and 
determining the angular position of said fuse relative to 
said receptacle. 

4. A combination as specified in claim 1 wherein said 
receptacle has a plurality of angularly displaced inter 
nal groove means, and wherein said fuse includes a plu 
rality of angularly displaced pin means having radially 
outer ends each projecting into and engaging one of 
said plurality of groove means. 

5. A combination as specified in claim 1 including 
a a molding of a synthetic resin defining a plurality of 

substantially tubular receptacles closed at the bot 
tom and open at the top thereof, each of said plu 
rality of receptacles being closed at the front and 
provided with a slot at the rear thereof, and each 
of said plurality of receptacles having at least one 
internal groove means extending in a direction lon 
gitudinally thereof, and 

b a plurality of electric fuses each having a tubular 
casing inserted into one of said plurality of recepta 
cles, said casing of each of said plurality of fuses 
being closed at the ends thereof by a pair of plug 
terminals pinned to said casing, each of said pair of 
plug terminals of said plurality offuses including an 
upper plug terminal and a lower plug terminal, 
each of said plurality of fuses being provided with 
a connector strap having a web portion and a pair 
of flange portions extending in opposite directions 
away from said web portion, one of said pair of 
flange portions of said connector strap of each of 
said plurality of fuses engaging said lower plugter 
minal thereof and the other of said pair of flange 
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portions of said connector strap of each of said plu 
rality of fuses extending through said slot in one of 
said plurality of receptacles, and said lower plug 
terminal of each of said plurality of fuses being pro 
vided with at least one pin means having a radially 5 
outer end projecting into and engaging said groove 
means in one of said plurality of receptacles. 

6. An electric fuse including a tubular casing of insu 
lating material, a pulverulent arc-quenching filler in 
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6 
side said casing, fusible element means inside said cas 
ing embedded in said filler, a pair of plug terminals con 
ductively interconnected by said fusible element means 
plugging the ends of said casing, pin means projecting 
through said casing into said pair of plug terminals, and 
said pin means including at least one pin having a radi 
ally outer end projecting beyond the outer surface of 
said casing. 
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