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1. Claim. 

Light signals employed for example in signal 
ing installations for railways generally comprise 
as a luminous Source electric incandescent lamps 
having two filaments, one of which serves as an 
emergency filament in case of failure of the other. 
In many cases, the lamps are normally Supplied 

With alternating current but are arranged to be 
Supplied in an emergency by direct current which 
is automatically Supplied when the source of alter 
nating current fails. It is always of advantage 
and sometimes even essential to enable a notifi 
cation to be given at a suitable control point 
of the failure of one of the filaments, by means 
of a device which will function regardless of 
Whether at the time of failure of the filament 
the latter is being supplied with direct or alternat 
ing current. 
The invention has as its object the provision 

of signaling apparatus of this character operating 
Whatever the nature of the current Supplied and 
with the same efficiency for either. 

In the accompanying drawing, Fig. 1 is a dia 
grammatic view showing one form of apparatus 
embodying my invention. Fig. 2 is a view show 
ing one form of device A which may be used in 
the apparatus shown in Fig. 1. Fig. 3 is a view 
showing a modification of the device A and also 
embodying my invention. 
The present application is a continuation-in 

part of my co-pending application filed April 20, 
1934, Serial No. 721,484, insofar as the subject 
matter common to the two is concerned. 
In the example represented in Figure 1, the de 

Vice A, according to the invention, is arranged to 
35 indicate the failure of one or other of the fila 

mentS d. and b of the two lamps Ll and LP. These 
lamps are connected in a circuit normally supplied 
With alternating current from the two terminals 
and 2 through contacts 3 and 4 of a relay B 

which is energized from the same source of alter 
nating current as the terminals l and 2. When 
the alternating current fails, the relay B is deen 
ergized and the contacts 3 and 4 complete a 
connection to the two direct current terminals 
5 and 6. 
The device A, according to the invention, is 

arranged to enable an indication to be given of 
the failure of one of the filaments a orb whether 
the lamps L. and L2 are supplied from the ter 
minals l and 2 or from the terminals 5 and 6. 
The device A comprises essentially a relay actu 

atting a contact 7 closing the circuit of an indi 
cation device such as an indication lamp 8 for 
example. 
The device A illustrated more particularly in 

(C. 17-31) 
Fig. 2 is constituted by a transformer the pri 
mary winding T of which is joined to the termi 
nals 9 and fo of the apparatus. Connected in 
parallel with this primary is the thick wire coil C 
of an electromagnet, which when energized main 
tains the contact 7 closed. 
The secondary winding t of the transformer is 

connected to the input terminals of a full Wave 
rectifier D for example, of the dry copper oxide 
type. The output terminals of the rectifier are 
connected respectively to one end of the coil C 
through a conductor f and to one end of a fine 
wire coil c cooperating with the coil C to actuate 
the contact 7 under conditions which will be 
specified hereinafter, the coil c being connected 
at 2 so as to be in parallel with the coil C. 
The operation of the device is as follows: 
When the lamps L and LP are supplied by 

direct current, since this current traverses the 
winding T, the coil it is not energized. Current 
is supplied from the terminals 9 and 0 to the 
coil C which, by suitable design of the resistances 
of T and C, is normally energized like a direct 
current electromagnet and closes the contact 7. 
In consequence of the high resistance of the coil 
c the shunt current flowing in this coil is very 
Small. In the event of failure of one of the fila 
ments of the lamps Li and L2 there is evidently 
produced a change in the strength of the current 
flowing through the terminals 9 and 0 and con 
Sequently of the current flowing in the electro 
magnet coil C. This current variation is indi 
cated by the release of the contact 7 and the 
action of the indication device 8. 
When the lamps L and L2 are supplied with 

alternating current, the current traversing the 
primary T of the transformer is transformed by 
the winding t into current of lower strength, 
which, after having been rectified in the rectifier 
D Supplies in series the coils C and c, normally 
causing the energization of the electromagnet and 
the closure of contact 7. 
The impedance of the coil C is designed to be 

much greater than the impedance of the primary 
T so that an alternating current of only very 
Small value flows in the coil C which is not capable 
of disturbing the operation of the coils C and c 
under the effect of the rectified current. 

Referring now to Fig. 3, it will be seen that 
the primary Winding T of the transformer is con 
nected to the terminals 9, O of the apparatus in 
Series With the main or thick wire coil C. of the 
electromagnet of the relay device, the auxiliary 
or thin Wire coil c of the electromagnet being 
connected directly to the output terminals of the 
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full wave rectifier D the input terminals of which 
are connected to the secondary winding it of the 
transformer. The relay device is arranged to 
operate a relay contact 7 as in Fig. 2. 
The advantage of the form shown in Fig. 3 is 

that when the relay device is being Operated with 
direct current this current traverses the primary 
Winding T of the transformer in Series With the 
coil C instead of traversing the winding T only 
in which its effect would be lost under these con 
ditions. The arrangement also enables the ac 
tion of the coils to be more conveniently adjusted 
as regards their difference in resistance for the 
purpose of attaining the desirable results of the 
invention. 
The magnetic circuit or core of the electro 

magnet is provided With a short-circuited con 
ductor indicated at F preferably comprising a 
copper loop or ring which serves to prevent vibra 
tion of the core of the electromagnet in the well 
known manner when the main coil C is supplied 
With alternating current. The conductor F acts 
as the short-circuited secondary winding of a 
transformer and thus not only reduces vibration 
but also reduces the impedance of the main coil 
C under alternating current conditions and the 
impedance offered by this coil is thus rendered 
more nearly that Corresponding to its ohmic 
resistance. 
The application of the devices is not, as will 

be understood only limited to the case above . 
described but may be utilized for the indication 
On the same principle, of any circuit Supplied 

2,117,813 
either by direct current or alternating current. 
Although I have herein shown and described 

only two forms of signaling apparatus embody 
ing my invention, it is understood that various 
changes and modifications may be made therein 
Within the Scope of the appended claim. Without 
departing from the Spirit and Scope of my in 
vention. r 

Having thus described my invention, what I 
claim is: 
In combination with an electrical device, an 

indicating lamp, a direct current indicating relay 
Which has two windings and is non-responsive 
to alternating current, a transformer, a circuit 
including in Series said device, One Winding of 
said relay and the primary of said transformer, 
a switching relay, means effective when said 
Switching relay is in one position to supply al 
ternating current to said circuit to energize said 
device and said transformer, means effective 
When said switching relay is in another posi 
tion to Supply direct current to said circuit to 
energize said device and said indicating relay, a 
circuit including the other winding of Said in 
dicating relay, the secondary of said transformer 
and a rectifier for energizing said indicating re 
lay when alternating current is supplied to the 
primary of said transformer, and a contact oper 
ated by said indicating relay for controlling said 
lamp to indicate a predetermined reduction in 
the current supplied to said device, irrespective 
of the position of said switching relay. 

LOUIS GRARDIN. 
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