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The invention relates to power supply circuits and more 
particularly concerns overload protection circuits for 
power supply systems comprising one or more D.C. low 
current power sources each feeding one or more loads 
through one or more fuses. 

In such systems it is generally desirable to have a se 
ries of fuses of the type in which when a fuse melts, an 
alarm circuit individual to the fuse is closed to permit 
the localization of the fault. So-called “grasshopper fuses” 
are well known and are widely used in such systems as 
telephone exchanges and the like. They are so constructed 
that the fuse element holds a leaf spring in a retracted 
position against its spring tension. When the fuse wire 
melts an electrical alarm circuit is closed by the released 
leaf spring. Such fuses require an appreciable current to 
operate and adequate fuses of this type with lower cur 
rent ratings than those normally available‘ in telephone 
exchanges of conventional type are not readily available. 
Yet in many instances, electronic devices are now being 
introduced in telecommunication systems as Well, of 
course, as in other systems such as computers, etc. Such 
devices generally require additional power sources which 
have a voltage different from the conventional vbattery 
voltage used in the telephone exchanges, e.g. 48 volts, and 
which do not ‘have to deliver a substantial current. Such 
auxiliary sources may have higher voltages, e.g. 100 volts 
or more for the operation of certain electronic tubes, or 
alternatively they may have much lower voltages, e.g. 12 
volts when they serve to power transistor circuits. 

In general, the capacity of the power source is solely 
based on normal on-load current consumption considera 
tions. Such sources as described above are therefore de 
signed with a current output which is not su?‘icient to per 
mit protection by the usual grasshopper fuses. Ordinary 
fuses of lower current rating, associated with high im~ 
pedance detecting devices which serve to identify a burned 
out fuse such as by causing the release of a relay, normally 
operated as long as a voltage is developed across the high 
input impedance of the detector when the fuse is still in 
service are used. Such detecting devices for operating a 
relay are quite elaborate, bulky and expensive in com 
parison to the grasshopper fuses mentioned above. An 
additional and important drawback is that since the low 
current sources have a high internal resistance, too many 
of such high impedance detectors cannot be included in 
any one system. 

In general, only one such high impedance detector is 
used per system to give a general alarm when an associ 
ated single main fuse is blown or preferably when the 
voltage drops below its normal level. At that time an 
alarm must be given and the fault must be localized. A 
system of cut-off jacks or U-links is used to isolate the 
faulty circuit from the rest of the network to restore the 
power source output voltage to its normal level. 

This use of only one high impedance detector is clearly 
' inadequate since an urgent alarm must be given during 
the time required to identify the faulty circuit. Other 
wise, the source remains in a short-circuited condition 
with reduced power for the rest of the equipment. This 
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arrangement is very vulnerable to faults, since any single 
fault has immediate repercussions on the rest of the cir 
cuits and the fault can only be located and eliminated 
manually. 
The speci?cations and quality control on such low 

power source systems may, of course, be of a high enough 
caliber to ‘take such faulty conditions into account but 
obviously the cost of such systems will then increase. 
A general object of the invention is to remedy the above 

drawbacks. 
A speci?c object of the invention is to devise such a 

fuse arrangement that permits the use of fuses operated 
by a substantially higher current than that which is nor 
;nally supplied by the sources to be protected with such 
uses. 

In accordance with a preferred embodiment of the in 
vention, a fuse arrangement for low current power supply 
systems is characterized in that each such DC. power 
source having a voltage whose absolute value is smaller 
than those of the other sources and able to supply a larger 
current than said other sources. A potentiometer is pro 
vided across at least one of said power sources with a 
tapping point connected to the additional power source 
through an additional uni-directional impedance. The ad 
ditional uni-directional impedance is normally conductive 
in order to keep a steady potential across the additional 
power source, while at the same time all the individual 
uni-directional elements are non-conductive. When there 
is a predetermined decrease in the overall load impedance 
of any one of said power sources the corresponding in 
dividual uni-directional element becomes conductive to 
enable the additional power source to send an increased 
current through the load for a time period su?icient to 
melt a fuse included in the faulty circuit part of said load 
that is responsible for the lowering of the source voltage. 

Another object of this invention is to provide a fault 
protection circuit having an additional high current power 
source. The additional power source may comprise a rel 
atively high current battery maintained in a charged con 
dition by currentsupplied through the additional uni 
directional impedance means. 

In another embodiment of the invention the additional 
power source may comprise a capacitor of relatively high 
value maintained in a charged condition by the current 
supplied through said additional uni-direction impedance 
means. 

In this manner, the high current battery or the large ' 
capacitor does not deliver any current as long as the load 
conditions are normal. When the load is short-circuited 
the high current battery or, if the overload current in 
creases fast enough, the large capacitor renders the rec 
ti?er associated with the faulty source conductive and 
supplies a higher current to the load. In this way, the 
various circuits constituting the load may be subdivided 
into various sections each having its own fuse of the 
grasshopper variety. The current ratings for such fuses 
will increase as the circuits are grouped in larger units 
towards the source. The grasshopper fuse associated 
with the faulty circuit will rapidly melt, interrupt the 
?ow of current and give a non-urgent alarm identifying 
the faulty circuit, while the voltage of the overloaded 
supply source immediately returns to normal. Thus, in 
this manner, an e?icient fault protection system for low 
current drain systems can be realized with simple and 
economic means. 
The above and other objects of the invention, as well 

as the invention itself, will be better understood from 
the following description of a detailed preferred embodi 
ment of the invention to be read in conjunction with the 
accompanying drawings wherein: 
FIG. 1 represents a ?rst embodiment of the invention 

using an additional high current power source with a 
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lower voltage than those of the power sources to be pro 
tected; and 

FIG. 2 shows a modi?cation of FIG. 1 in which the 
additional supply source is constituted by a large capacitor. 

Referring to FIG. 1, a DC. power source 1 has its 
negative pole grounded while its positive pole is applied 
to a load comprising a plurality of circuits of which only 
2 is represented in FIG. 1. This connection between 
power source 1 and the load such as 2 is made through 
a series of fuses of the grasshopper variety such as 3, 4 
and 5. Each of such fuses closes a contact upon being 
burned~out in order to give an alarm. As indicated by 
the multipling arrows next to these fuses 3, 4 and 5,‘ 
such fuses constitute a pyramid or tree arrangement lead 
ing to the various individual load circuits such as 2, and 
the fuse current ratings may be upgraded as one nears 
the source 1. For example, fuse 5 directly associated 
with circuit 2 may be a l ampere fuse, fuse 4 may be a 2 
ampere fuse covering a whole rack of circuits such as '2, 
while fuse 3 may be a 4 ampere fuse covering a whole 
row of racks, and additional stages. 

Across source 1, is branched a resistive potentiometer 
comprising the resistances 6 and 7 which are of relatively 
high value in order to limit the extra current consumption. 
Their junction point is connected to the anode of a rec 
ti?er 8 whose cathode is connected to the positive pole 
of an additional high current power source 9, whose nega 
tive pole is grounded. The positive pole of source 9 is 
connected to the positive pole of source 1 through rec 
ti?er 10 poled as shown and as indicated by the multi 
pling connection 11, this positive pole of source 9 may 
also be coupled through other individual recti?ers such 
as 10 to other sources such as source 1 each supplying 
a plurality of other circuits such as load circuit 2 through 
its own network of fuses such as fuses 3, 4 and 5. Thus, 
source 9 may be connected to a plurality of arrangements 
such as shown in FIG. 1 except that the potentiometer 
and recti?er arrangement 6, 7, and 8 is necessary be 
tween one of the sources such as source 1 and the com 
mon additional source 9, although, evidently the latter 
may be associated with more than one source such as 
1 through circuits similar to that comprising the elements 
6, 7 and 8. 

Normally, the source 9 is maintained in the charged 
condition by the supply of energy from source 1 through 
the conductive recti?er 8. Since the voltage of source 
9 is lower than that of source 1, recti?er 10 is normally 
blocked. If a short-circuit develops in one of the circuits 
such as load circuit 2, branched on any source such as 
1, it would result in a lowering of the impedance of that 
circuit, in an increased current and in a decrease of the 
potential at the cathode of recti?er 10. The latter will 
become conductive when the potential goes down to about 
the potential present at the positive pole of source 9. 
The higher current available from source 9 through the 
conductive recti?er 10 would result in a suf?ciently in 
creased current through circuit 2 to melt fuse 5 and dis 
connect the circuit from the rest of the equipment. At 
the same time the fuse would give an alarm identifying 
the faulty circuit. Thus, as soon as a fault has lowered 
the potential of a source such as source 1 down to the 
lower value supplied by source 9, the faulty circuit is 
automatically put out of action and is identi?ed despite 
the fact that source 1 is unable to supply suf?cient cur 
rent to melt the fuse. 

It is clear that though positive supplies have been in 
dicated in FIG. 1, the arrangement is evidently applicable 
with negative supplies having their positive poles 
grounded, provided the polarities of the recti?ers 8 and 
10 are reversed so that the anode of 8 and the cathode 
of 10 would now be connected to the negative ungrounded 
pole of 9. 
The high current power source 9 may also be replaced 

by a large capacitor. FIG. 2 shows this modi?cation 
_ with the capacitor connected to the recti?ers 8 and 10 
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4 
and assuming in this case that the positive poles of the 
sources are grounded. With this arrangement the capaci 
tor 12 will normally be charged to a negative voltage 
by source 1 through the conductive recti?er 8 and it will 
also supply the relatively high current necessary to blow 
the fuses such as fuse 5 (FIG. 1). However, such an 
arrangement with a capacitor can only be effective if the 
short-circuit occurs over a short time period. A very 
gradual overload would lead to a prolonged state of 
affairs with the recti?er 10 just conductive and the capaci 
tor 12 charged from source 1 through the arrangement 
6, 7 and 8 at a rate which would be insufficient to com 
pensate for the gradual discharge of capacitor 12 through 
recti?er 10. Insufficient current, therefore, would be de 
livered to the faulty circuit 2 with the result that the 
fuse 5 could not be burned-out. Nevertheless, the ar 
rangement would be able to cover all sudden overloads 
and non-instantaneous increase of current above the rated 
value could be detected by a voltage detector (not shown) 
branched across the source to be protected. 

Thus, low current DC. sources which are often of 
vital importance to a system may be adequately pro 
tected by simple arrangement at little extra cost. The 
supervisory device may be used in common for various 
such low current sources which are usually specified as 
a function of their normal loads. Moreover, as a short 
circuit affects only the local circuit, a non-urgent alarm 
is adequate. ' 

While the principles of the invention have been de 
scribed above in connection with speci?c apparatus, it 
is to be clearly understood that this description is made 
only by way of example and not as a limitation on the 
scope of the invention. 
We claim: 
1. A power supply system comprising a low current 

power source, at least one load circuit supplied by said 
low current power source, fuse means in said load circuit, 
said fuse means requiring more current to operate than 
is supplied by said low current source, a high current 
power source normally not connected to said load cir 
cuit, means responsive to an overload condition at said 
load circuit for connecting said high current power source 
to said fuse to operate said fuse to remove said over 
loaded circuit from said system, and means for charging 
said high current source from said low current source 
when said high current source potential falls below a 
predetermined value. 

2. A power supply system comprising a plurality of 
?rst power means for individually supplying a ?rst elec 
tric current at a ?rst voltage to a plurality of load cir 
cuits associated with each 'of said ?rst power means, 
fuse means individual to each of said load circuits, said 
fuse means requiring more current to operate than is 
supplied by said ?rst power means, auxiliary power means 
common to said plurality of ?rst power means, said 
auxiliary power means operating at a second voltage that 
is less than said ?rst voltage and capable of supplying 
a second electric current that is larger than said first 
electric current, and ?rst connecting means individual 
to each of said ?rst power means operated responsive to 
a decrease in said ?rst voltage to the value of said second 
voltage to connect said common auxiliary power means 
to said load circuits associated with said ?rst power means, 
for a time sufficient to melt the fuse individual to an 
overloaded circuit. 

3. The power supply system of claim 2 and second 
connecting means individual to each ?rst power means 
for connecting to said common auxiliary power means 
to keep a steady potential across said auxiliary power 
means. 

4. In the power supply system of claim 3 wherein 
said ?rst connecting means comprises ?rst uni-directional 
impedance means. , 

5. In the power supply system of claim 4 wherein 
said second connecting means comprises potentiometer 
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means bridging said ?rst power means and second uni 
directional impedance means connected to be normally 
conductive from a tapping point on said potentiometer 
to said auxiliary power means. 

6. In the power supply system of claim 5 wherein 
said auxiliary power means comprises a high current 
battery maintained in a charged condition by current 
supplied through said second unidirectional impedance 
means. 

7. In the power supply system of claim 5 wherein 
said auxiliary power means comprises a capacitor main 
tained in a charged condition by current supplied through 
said second unidirectional impedance means. 

8. In the power supply system of claim 2 and second 

10 

power means for connecting said ?rst power means to 
said common auxiliary power means to keep a steady po 
tential across said auxiliary power means. 
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