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My invention relates to electricai apparatus, 
and it has particular reference to the proVision 
of novel and improved means for shifting from 
one element of an electrical circuit to a stand 
by or alternate element upon failure of the first 
element. More particularly, my invention re 
lates to means for maintaining uninterrupted 
Operation over a circuit including a plurality of 
circuit elements, and incorporating means for 
introducing an alternate element into the circuit 
upon failure of one of the normally employed 
circuit elements. 
In general, it is an object of rily invention to 

provide novel and improved means for auto 
natically replacing a circuit, element, Stich as a 
ballast lia.imp, resistor, signal indication lanp, or 
the like, by a similar device upon failure of the 
first element. 
Another object is the provision of novel and 

improved means for automatically raintaining 
uninterrupted operation over a circuit upon a 
failure of an element of the circuit. 
Other important objects and characteristic fea 

tures of my invention Will be made clear as the 
Specification progresses. 
I shal describe one for) of a paratus en 

bodying iny invention, and shall then point out 
the novel features theireof in clairs. 
The acCoin painying drawing is a diagranimatic 

View illustrating a preferred forrin of apparatis 
embodying my invention. 

Referring to the drawing, the reference charac 
ter R, designates a voltage responsive relay con 
nected in series with a current limiting device, 
Such as a fuse F, and a load, designated by the 
reference character L, across a voltage source 
which may, for example, comprise a direct cur 
rent generator not shown but having its opposite 
terminals designated by the reference characters 
B and C. The reference character's SE and 32 
designate circuit elements, such as ballast lamps, 
resistors, incan descent signal indication lanps, 
or the like. For the purposes of the present de 
scription, it Will be assumed that the devices BL 
are ballast lamps of any Suitable and Well-knoWn 
construction and comprising, for example, a fila 
ment formed of a material, Such as iron wire, 
mounted in a Saled envelope and having the 
characteristic of changing its resistance with 
changes in the Voltage applied thereto. Each 
lamp BL may therefore be employed to cause 
the current flowing in a circuit in series with the 
filament to remain Substantially constant 
throughout a Wide range of variations in the 
Woltage impressed on the circuit. 
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One lamp BL or the other lamp BL2 is con 
nected in multiple with relay R arid in series 
With load L. acroSS the Source according as relay 
R is released or picked up to close its back con 
tact or its front contact 2, respectively. 

Relay R is Selected and adjusted. With respect 
to the constants of the circuit elements BL, load 
L and the Voltage of the source so as to be en 
ergized at a value intermediate its release and 
its pick-up energy levels whenever current from 
the Source is provided With multiple paths in 
cluding either element BL, and the relay. When 
ever, however, neither element BL is effective to 
provide a path for current in multiple with relay 
R, as When the filament of lamp BL fails or 
burns out, then relay R is picked up and closes 
its front contact . Once relay R is picked up 
due to a failure of lamp BIf, the relay is ener 
gized above its released energy level and accord 
ingly remains in its picked-up position when the 
other lamp BT2 is connected over front contact 
2 of the relay in multiple with the relay wind 
ing. 

Normally, the apparatus is arranged so that re 
lay R is released as shown in the drawing, and 
lamp BIf accordingly is connected in multiple 
With the relay over its back contact, , whereby 
lamp Bu maintains a substantially constant cur 
rent flowing in the circuit including load I, and 
functions to limit the voltage impressed across 
relay R to a value insufficient to enable the re 
lay to pick up. In the event, however, of a fail 
lure of the lamp filament, device BL is no longer 
effective to limit the voltage applied to relay R, 
Whereupon approximately the full voltage of the 
Source is applied to the relay to cause the relay 
to pick up and close its front contact 2 to con 
nect the alternate or stand-by device BL2 across 
the load in multiple with the relay winding. 
Lamp BL2 becomes effective to limit, the voltage 
applied to the relay, and thus causes the energy 
level in the relay to decrease to a value above its 
drop-away value, whereupon relay R retains its 
front contact 2 closed to maintain lanp BL2 con 
nected in multiple therewith. It is apparent that 
apparatus embodying my invention provides 
means effective in the event of a failure of a cir 
Cuit element normally connected in circuit with 
the Voltage Source to replace such element by a 
Stand-by or alternate circuit element. It follows, 
therefore, that Such apparatus provides means 
for maintaining uninterrupted operation over a 
circuit upon failure of a circuit element. 
The current limiting device or fuse F is pro 

55 vided to preclude the possibility of improper op 
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eration of the circuit in the event of a complete 
or partial short-circuit of the coil of relay R. 
Should the coil of relay R become short-circuited, 
the current through fuse F Will of course in 
crease, and by properly proportioning the fuse, 
it is apparent that the fuse may be adjusted to 
fail. When the current through the coil of relay 
R, increases abnormally due to a complete or par 
tial short-circuit of the relay coil. 
Although I have herein shown and described 

Cnly One for in of apparatus embodying my in 
vention, it is understood that various changes 
and modifications may be made therein within 
the scope of the appended claims Without de 
parting from the spirit and scope of my inven 
tion. 

Having thus described my invention, what I 
claim is: 

1. In combination, a voltage source, a voltage 
responsive relay having its Winding connected 
in Series With said source, and two lamps one or 
the other connected to said source in multiple 
With Said relay Winding according as the arma 
ture of Said relay is released or picked up respec 
tively, the arnature of said relay normally being 
released and said relay winding having a re 
sistance selected with respect to the resistances 
of Said lamps and the Voltage of said source, to 
be effective when either lamp is energized in 
multiple With the relay winding to limit the cur 
rent in the Wiinding to a value below the pick-up 
but above the release value of the relay and 
effective When neither lamp is energized in multi 
ple with the relay Winding to permit the current 
in the Winding to reach the pick-up value of the 
relay, Whereby said relay normally maintains its 
arnature released to cause said one lamp to be 
energized in multiple thereWith until the fila 
ment of Such lamp fails or burns out whereupon 
Said relay alrnature is picked up to connect said 
other lamp to said source in multiple with said 
relay Winding. 

2. In combination, a Voltage source, a voltage 
responsive relay having its Winding connected 
to said source, two circuit elements, a circuit 
including a back contact of said relay for con 
necting One of said circuit elements to said source 
in multiple with said relay winding, and another 
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circuit including a front contact of said relay for 
connecting the other of Said circuit elements to 
said source in multiple with said relay Winding, 
the armature of said relay normally being re 
leased whereby said back contact is normally 
closed, and said relay Winding having a resistance 
preselected With respect to the constants of said 
circuit elements and the voltage of Such source, 
to be effective When either circuit element is en 
ergized in multiple with the relay winding to 
limit the current in Such Winding to a value below 
the pick-up but above the release value of the 
relay and effective Whenever neither circuit ele 
ment is energized in multiple With the relay 
winding to permit the current in such winding 
to reach the pick-up value of the relay, whereby 
said relay normally maintains its back contact 
closed to cause said one circuit element to be en 
ergized until such element fails Whereupon said 
relay closes its front contact and maintains such 
contact closed to cause said other circuit ele 
ment to be energized. 

3. In combination, a source of current, a load, 
a Voltage responsive relay, a circuit connecting 
Said load and the Winding of said relay in series 
With said source, and two resistors one connecta 
ble in said circuit in multiple with said relay 
Winding Over a back contact of said relay and 
the other connectable in said circuit in multiple 
With said relay winding over a front contact of 
Said relay, Said relay normally being released 
and Said relay winding having a resistance pre 
Selected With respect to the voltage of Said source 
and to the values of said resistors, to limit the 
current in Said relay winding to a value below 
its pick-up but above its release value whenever 
ither resistor is energized in multiple with said 
Winding but permitting the current in said relay 
Winding to reach its pick-up value whenever 
neither resistOr is energized in multiple with said 
winding, whereby said relay normally maintains 
its back contact closed to effect energization of 
Said One resistor until such resistor fails and 
then Said relay picks up and maintains its front 
contact closed to effect energization of said other 
resistor. 
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