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REDUNDANT ELECTRICAL SYSTEM 

BACKGROUND OF INVENTIONv 
The present invention relates to redundant electrical 

load systems and in, particular to electrical systems 
wherein a supplemental load is automatically activated 
on the expiry or breakdown of the'primary load. 
There are many occasions when an electrical load 

constitutes the sole safety measure and the sole means 
for performing the desired work. For example, such 
areas as stairwells, highways, subway areas, are lit bya 
single system of lights, which when the bulbs burn out 
leave the area in total darkness. These areas are some 
times so inaccessible that the time required to locate 
and determine the existence of burned out lights is fre 
quently so long that an accident, crime or other misfor 
tune can occur during that period. There are also other 
instances wherein a single electric load system is used 
to perform the necessary work and which constitutes 
the sole source of safety with regardto the constant un 
interrupted use. Such instances may include the opera 
tion of refrigeration systems, clock systems and the like 
wherein when the compressor‘, clock or other load de 
vice breaks down minor catastrophe may result. The 
breakdown of power to an electrical supply system is 
easily determined since power is generally supplied 
from a common source by a common utility whose in 
terest it is to see that the power source is continuous. 
However, the breakdown at the load, that is the bulbs, 
the motor, the compressor, for example, is generally 
the function of the user himself. In large installations 
such as subways, apartment houses, cold storage and‘ 
refrigeration units it is uneconomical to provideva con 
stant manpower'to supervise and control the continu 
ous operation of the load. Presently there is no way of 
knowing when the load itself is going: to burn out or 
break down and the supervisory manpowermay take’ 
several hours and sometimes days before the break 
down is located. ' ‘ 

It is an object of the present invention to'provide an 
electrical system wherein redundant or. supplemental 
systems are provided which are automatically activated 
upon the breakdown of the load of the primary or first 
system. _ 

It is another object of the present. invention to pro 
vide a redundant electrical system which may be easily 
incorporated in present primary load systems without 
the need for sophisticated and costly equipment. 

It is a further object of the present invention to pro 
vide a redundant electrical systemwhich may be ap 
plied to any electrical load‘, be it the simple lighting sys 
tem and/or the use of any one of the many electrical ap 
pliances currently available. ' _ 

The prime object of the present invention is to pro 
vide means for the continuous, uninterrupted and reli 
able operation of an electrical load system. The present 
invention, by providing means for switching to standby 
equipment, when the primary equipment fails, intro 
duces a revolutionary concept of safety, continuous op 
eration, and economy to electrical systems and particu 
larly to those sensitive systems such‘ as lighting, refrig 
eration and the like. ' 

The above objects and advantages, together with nu~ 
merous others, will be found in the'following'disclosure 
of the present invention. ‘ 
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SUMMARY OF INVENTION 
According to the present invention a redundant light 

ing system is provided comprising a primary load cir 
cuit having at least a source of power and a load such 
asthe aforementioned bulb or motor, to this primary 
system are added at least one secondary circuit also 
having a source of power and a load corresponding to 
that of the primary system. A monitoring unit is ar 
ranged between the first and secondary system and be 
tween each of the successive secondary systems in line. 
The monitoring device contains operable means re 
sponsive to the passage of current in the primary cir 
cuit, which means maintain the secondary circuit inop 
erative during the passage of such current but on the 
failure of such current in the primary circuit causes the 
secondary circuit to operate. 

Preferably, the monitoring devices comprise simply 
a transformer and a solenoid relay having at least one 
pair of normally closed contacts. The primary winding 
of the transformer is arranged in series with a power 
source and load of primary circuit while the output or 
secondary winding of the transformer is arranged in se 
ries with solenoid to control the operation of the relay. 
The contacts of the relay are arranged in series with the 
source of power and of the load of the secondary or 
supplemental circuit. Thus, so long as power is main 
tained in the primary circuit a current is induced in the 
solenoid which maintains the relay contacts in open po 
sition against its normal bias, thus rendering the supple 
mental circuit inoperative. However, as soon as the 
current ceases to ?ow in the primary load circuit the no 
current is induced through the solenoid of the relay and 

Y» thus the contacts close activating the supplemental sec 
ond circuit so that its power source will operate its load 
device. Upon activation of the supplemental circuit its 
circuit becomes in effect a primary circuit producing 
the light or operating the electrical appliance and in 
turn becoming the primary circuit for any further sup 
plemental circuit connected in cascading form there 
with. ‘ 

It is further advantageous to provide indicator means 
arranged in the circuit parallel to the load of the sup 
plemental circuit which indicator may be placed at a 
remote position from the load of the supplemental cir 
cuit and which instantaneously upon the activation of 
the supplemental circuit also provides an indicating sig 
nal that this supplemental circuit has been activated. 
Thus, the indicator signal would advise not only the ac 
tivation of the supplemental circuit but also of the 
breakdown of the primary circuit. 

Full details of the present invention are given in the 
following description of the preferred embodiments 
and are shown in the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
In the drawing: 
The FIGURE is a circuit diagram of a redundant 

lighting system having a primary circuit and at least two 
supplemental circuits cascading therefrom. 

DESCRIPTION OF INVENTION 

As seen in the drawing, the system of the present in 
vention provides a primary load or work circuit gener 
ally illustrated by the number 10, and two sequential 
but independently functioning secondary work circuits 
20 and 30. The circuits are shown for illustration only, 



spectively. However, it is to be clearly understood that 
the light may be replaced with any other electrical load 
such as a motor, compressor and electrical appliance or 
the like Each of the primary and secondary circuits is 
powered by a source of power 14 and 24 and respec 
tively which-may be a conventional generator, house 
circuit delivering utility supply current, or any other 
source or combination. If desired and where practical 
the‘ sources may be common for all of the secondary 
circuits as well as for the primary circuit. 
The circuits are successively connected by monitor 

ing devices which comprise a coupling transformer 16 
and 26 and, a normally closed solenoid operated relay 
18. Theprimary winding of the coupling transformer is 

‘as operating and controlling a light 12, 22, and-32 re- ' 

connected in series directly between the» power source - 
and the load of each of the circuits while the secondary 
or output‘ winding of the coupling transformer is con 
nected in series with the winding of the solenoid of the 
relay 18 Each relay has a primary contact A which is 
provided in series with the power source and the load 
of the sequentially arranged secondary circuit. 
Each relay is a conventional solenoid operated relay 

having a spring loaded bias which maintains the 
contacts in normally closed position unless the solenoid 
is activated whereupon the contacts are maintained 
open for so long as the activation of the solenoid con 
tinues. In the embodiment shown'each of the relays has 
a secondary contact B to which a pilot light is arranged 
in parallel with the load of the respective secondary cir 
cuit. The pilot light P may of course be placed at a re 
mote position from the load as for example at a com 
mon control board which may be constantly and easily 
supervised. 
I While one primary and only one secondary circuit 
are shown, as many secondary circuits as may be de 
sired can be strung together or cascaded. The duplica 
tion of the circuits including the couplingtransformers 
and the relay 18 will be ‘obvious from the drawing and 
from‘ the foregoing description. . ‘ , - 

In operation the primary circuit ,10 is made to func 
tion in the normal and conventional manner, that is, as 
if the load were unconnected to any secondary cir 
cuitry. For example, it can be assumed that the primary 
circuit is arranged to light a subway platform or passage 
and that the light source 12 must be constantly supplied 
with power and must be constantly allowed to remain 
lit. Simultaneously with the lighting of the light source 
12 in the primary circuit an‘ EMF is produced through 
the coupling transformer 16 which induces a current 
through its output coil which is passed on to the relay 
18. The solenoid of the relay 18 is activated and main 
tains the contacts A and B (if used), open. The contacts 
remain open So long as the primary circuit is com 
pleted and the light 12 remains lit. The open contacts 
of the relay l8 maintain the secondary circtui 20 inop-v 
erative which will remain unfunctional so long as cur 
rent passes through the primary circuit. Should the 
bulb 12 however break down, that is burn out, the pri 
mary circuit current is interrupted and instantaneously 
the induced current (EMF) in the output coil of the 
coupling transformer ceases and the solenoid of the 
relay 18 is deactivated releasingthe contacts. The 
contact A closes and instantaneously the circuit of the 
secondary circuit- system is‘ in full connection and 
power is delivered to the bulb 22 of the secondaryv cir 
cuit and the pilot light P is illuminated. 
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From the foregoing, it will be obvious that an instan 
taneous switching from the primary to the secondary 
circuits takes place as soon as the load fails or breaks 
down. This load is not dependent upon anything other 
than the continuous ?ow of current to the load. Fur 
thermore, if a pilot is used the pilot light is simulta 
neously lit as soon as the load of the secondary circuit 
is placed into opposition. This provides an immediate 
and possibly remote indication that the primary load 
has broken down and that the secondary load is in use. 
This is particularly advantageous when the load for ex 
ample is not readily visible or accessible to immediate 
supervision. It is to be noted that as soon as the secon 
dary circuit comes into operation, the relay of the third 
circuit is actuated, opening the circuit of the third load 
and insuring therefor that only one load at one time is 
in operation. A further advantage of the present inven 
tion is-the fact that the redundant lighting system is rev 

' ersable, that is, should the ?rst or primary load for 
some reason be reactivated as by’ replacement of the 
bulb, an automatic deactivation of the secondary sys 
tems will take place. The replacement of the bulb in the 
primary system immediately places current through the 
coupling transformer 16 which reactivates the solenoid 
of the relay 18 opening the contacts A thus breaking 
the connection between the power and the load in the 
secondary source 20. 
The parameters of any particular circuit and redun 

dant system arrangement will depend of course on the 
load, source and conduits employed. It is most particu 
larly dependent upon the value of the load impedance, 
which is the most critical factor. Since the load imped 
ance is generally much higher than any other factor in 
this arrangement the introduction of the ' coupling 
transformer and relay presents only a minor change in 
the parameter of currently existing circuits. The moni 
tor components, that is the coupling transformer and 
the relay will be chosen to introduce as little variance 
in the circuit as possible. This is so because the trans 

. former output need produce an EMF sufficient only to 
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activate the coil of the solenoid. No load need be car 
ried through the output of the transformer or through 
the solenoid relay other than to overcome the bias of 
the spring of the relay. Transformers and relays of low 
impedance are quite conventional and commonly avail 
able. Transformers having a greater number of turns in 
the secondary winding than in the primary winding will 
insure a suitably low impedance while producing a suf 
ficiently high EMF in the relay. A ratio of at least l0 
to l is suitable. 

From the foregoing, it will be seen that a successful 
redundant load system is provided wherein under nor 
mal operating conditions only the primary circuit is 
functioning and where an instantaneous switching over 
into the secondary systems is effected without any 
delay or the need to activate any supplemental power 
source or switching mechanism. In accordance with the 
present invention cotinuous operation of the load, that 
is, lighting or working of an electrical appliance is in 
sured without major breakdown or catastrophe. 
,Various changes and modi?cations may be made 

without departing from the scope of the present inven 
tion. The disclosure of the present invention should be 
taken .as illustrative only and not as limiting the scope 
of the invention. 
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What is claimed is: 
1. A redundant electrical system for alternating cur 

rent comprising a primary load circuit and a secondary 
load circuit, each of said circuits having a source of 
power and a load, and transformer and relay monitor 
means arranged between the primary and secondary 
load circuits, said monitor means being responsive to 
the passage of current in the primary circuit to main 
tain the secondary circuit inoperative, and responsive 
to the cessation of current in the primary circuit to ren 
der said secondary circuit operative, said monitoring 
means comprising a transformer and a solenoid relay; 
the primary winding of said transformer being con 
nected in series with the power source and load of said 
primary circuit and the secondary winding of said 
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6 
transformer being in series with the solenoid of said re 
lay, said relay having contacts in series with the power 
source and load of the secondary circuit. 

2. The system according to claim 1 wherein said relay 
is spring loaded in normally closed position. 

3. The system according to claim 1 wherein said 
monitoring means includes an indicator of the condi 
tion thereof. 

4. The system according to claim 1 including a sec 
ond contact in said relay and a pilot indicator con 
nected thereto in parallel to the load of said second cir 
cuit, said indicator being operable on ?ow of current in 
said second circuit. 


