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9 Claims. 

An object of my invention in connection with 
an electric flasher, is a construction by which, 
should the lamp be burned out, automatically an 
other lamp can be placed in the circuit. In more 
detail, an object of my invention in this regard 
is a bank of lights arranged, preferably, On a 
wheel, which wheel is urged in one direction by a 
spring motor and, as long as the lamp is not 
burned out or the Socket is filled with the lamp, 
which is in good order, the wheel is held station 
ary, but, however, should a lamp be burned out 
or a socket empty, the wheel may be rotated step 
by step until a new and a good lamp is brought 
into circuit. 
Another object and feature of my invention 

is utilizing the electric energy which would other 
Wise be short circuited through the lamp to a C 
tuate the releasing or rotating mechanism for 
the bank of lamps when the circuit is open 
through a lamp or a lamp Socket. Therefore, no 
extraneous circuit is required to move or rotate 
the bank of lamps or shift the circuit from One 
lamp bulb to another, other than the circuit 
which Would be employed to illuminate a lamp. 
Another object and feature of my invention is 

the construction and operation of the electric 
flasher, that is, the circuit breaker which opens 
and closes the circuit for illuminating a lamp. 
In this regard a feature of my invention relates 
to the employment of an oscillating Weighted 
wheel suitably journaled, the axis being, prefer 
ably, vertical. This wheel is urged by a Spring 
in one direction to bring a contact on the Spring 
into engagement with an electric contact on a 
movable armature of an electromagnet. The 
spring, normally, if the circuit were open, Would 
hold the two contacts in engagement, and When 
the circuit is closed, the quick energizing of the 
electromagnet moves the armature to give an 
impulse between the two contacts to rotate the 
weighted oscillating wheel, Swinging this against 
the torsion of the spring. This action opens the 
circuit. The wheel will then continue to oscil 
late, and at each engagement of the contacts 
the electromagnet is energized and gives the 
armature an impulse, the impulse being constant 
for each time and thus the Swing and time of 
the open circuit is constant. With this I employ 
an electric lamp in circuit with the contact on 
the arrnature So that each time there is a clo 
Sure of the circuit between the Contact on the 
wheel and that on the armature, the lamp is in 
circuit. 
Another detailed feature in regard to the con 

(CI. 17-329) 
tacts is that these give a brushing movement 
and thus tend to maintain the contacts clean. 
Another object and feature of my invention 

in relation to the automatic changing of the 
lamps is in making use of the surge of current 5 
in the Windings of the electromagnet which ac- . 
tuates the circuit closer and timer of the flasher. 
At each breaking of the circuit, when the lamp 
is out, the reverse Surge of current actuates a 
relay Which, in its turn, closes the circuit to a O 
Second electromagnetic device used to release the 
rotatable bank of lamps. In this action, in order 
to make use of the flow of current operating only 
in One direction and that being the current de 
veloped on the break of the circuit, I may employ 5 
a polarized relay operating to close the circuit . 
When the current flows only in one direction, or 
I may utilize a rectifier in connection with an 
electromagnet to close the circuit on energizing 
of this electromagnet. 
Another detailed object and feature of my in 

Vention is the mounting and release of the wheel 
carrying the bank of lamps by a device utilizing 
a movement similar to an escapement movement 
of a Watch, this escapement being released when 

20 

there is an open circuit at any lamp or lamp 
Socket by Operating an electromagnetic device 
to release the escapement. 
A further detail is an arrangement for releas 

ing the pawl of the escapement movement to 
allow winding of the spring motor which urges 
and rotates the bank of lamps on the lamp wheel. 
My invention is illustrated in connection with 

the accompanying drawings, in which: 
Fig. 1 is a front elevation taken in the direc- . 

tion of the arrow of Fig. 2, showing a manner 
of Set-up of my invention. 

Fig. 2 is a plan taken in the direction of the 
arrow 2 of Fig. 1. 

Fig. 3 is a rear elevation taken in the direc 
tion of the arrow 3 of Fig. 2. 

Fig. 4 is an enlarged longitudinal section on 
the line 4-4 of Fig. 2, in the direction of the 
arrows, through the lamp supporting wheel and 
the escapement wheel and connecting shaft. 

Fig. 5 is an enlarged elevation taken in the 
direction of the arrow 5 of Fig. 2 of the escape 
ment pawl and the electromagnetic device for 
operating the Same. 

Fig. 6 is an enlarged side elevation of the es 
capement wheel and pawl, taken in the direction 
of the arrow 6 of Fig. 2. 

Fig. 7 is an enlarged vertical section through 
the flashing timer, showing the oscillating wheel 
and manner of mounting. 
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Fig. 8 is a transverse section on the line 8-8 
of Fig. 7 in the direction of the arrows. 

Fig. 9 is a diagram showing the electric cir 
cuits and the mechanical devices diagrammati 
cally. 

Fig. 10 is an electrical diagram of a modified 
electrical appliance to be used in the circuits of 
Fig. 9. 

Fig. 11 is a longitudinal Section through the 
polarized relay of low inductance. 

Referring first to the flasher mechanism, des 
ignated by the assembly numeral f, as illus 
trated particularly in Figs, 7 and 8. This shows 
lower and upper insulating panels 2 and 3. 
Between these panels there is journaled an OScil 
lating shaft 4, on which is mounted a timing 
Wheel 5. 
tive weight and has a projecting electrical con 
tact 6 thereon. The hub of the wheel f is 
connected to one end 8 of a spirally wound 
Spring 9: The other end 20 of the Spring is 
connected to a bracket. This bracket has an 
electric terminal 2. Located on the panel 2 
there is an electromagnetic winding 22, which 
may be a Solenoid, and this has a spring arma 
ture 23 illustrated as mounted on an arm. 24. 
An adjustable stop Screw 25 limits the movement 
of this Spring armature away from the Winding. 
The end 26 of the armature forms an electric 
contact, the arm being conducting and having a 
terminal 27 on the bracket. The spring urges 
the contact pin 6 into engagement with the 
armature When the circuit is open. - 
The portion of the circuit for the flasher emi 

ploys a battery 28, (Fig. 9), which may have dry 
cells, Or, a storage battery. The side 29 is indi 
cated as positive. From this there is a lead 30 
having a manually controlled switch 3 there 

A lead 
32 connects to the winding 22 and from this 
Winding there is: another lead 33 which at , a 
point 34 has a lead 35 to the armature 23, in 
which the brushing contact end 26 engages the 
Contact spin 6 on the wheel 5. The current 
is conducted through the spiral spring 9 to the 
terminal 2? and from thence by a lead 36 through 
the Connector 3 to the negative side 38 of the 
battery. Thus, whenever the moving contact 6 
On the Wheel engages the complementary con 
tact. 26 on the armature, there is a circuit closed 
through the winding of the electromagnetic 
device 22 and this energizes the magnet to at 
tract the armature. The quick attraction of the 
arnature gives an impulse to the contact pin 
6, rotating the wheel in the direction of the 
arrow 39 (Fig. 9). This action increases the 
twist of the Spring and after the momentum 
has been spent the spring reverses the rotation 
and again engages the contact pin f6 and the 
contact 26 of the armature 23. The movement 
is then repeated. 
The lamp circuit for the flashing lamp is in 

parallel . With the magnet Winding 22 and in 
cludes the connector 40 in the lead 30, the line 
4, which connects at 42 to the pawl 43 of the 
escapement mechanism 44. This pawl engages 
conducting radial pins 45 on the escapement 
wheel 46 and a lead 47 is connected through 
the hollow shaft 48 to the lead 49 to a lamp 50 
on a lamp mounting wheel 5 at the opposite 
end of the shaft 48. The lamps on the periph 
ery of the wheel are all grounded to such Wheel 
and a ground connection is by the brush 52 

75 
engaging the shaft, a lead 53 to the connector 
54 which has a lead connection 55 to the con 

This wheel is of considerable rela-- 

2,122,416 
nector 34 and thence to the negative side of the 
battery by the leads 35, the armature 23, Con 
tacts 26 and 6, the spring 9, terminal 2, lead 
36, connector 37, and negative side 38 of the 
battery. Thus, when either the upper end 56 or 
the lower end 57 of the escapement pawl 43 
engages one of the pins 45, the current is con 
ducted to one of the lamps on the lamp wheel 
and causes this to flash. The flash is at the 
moment in which the contacts 6 and 26 are 
in contact, and is immediately broken on Separa 
tion of these by the movement of the armature 
23. The movement of this armature gives a 
wiping contact between 6 and 26, thus tending 
to maintain good conducting surfaces. 
The swing-back of the wheel 5, due to theim 

pulse of the Spring motor, causes a bending of 
the Spring armature 23. On account of haW 
ing a Variable adjustment for this Swing through 
the medium of the stop Screw 25, the length of 
movement of the armature 23 may be adjusted 
and, hence, the Striking impact on the contact 
pin 6. This arrangement may, therefore, be 
used to regulate the arc through which the Wheel 
5 rotates. - 
The automatic movements of the lamp sup 

porting wheel or lamp magazine for replacing 
a good lamp for a defective. lamp Or an empty 
Socket is as follows, having reference, particu 
larly to Fig. 9. 
A polarized relay 60 has a winding 6 with 

a lead 62 connected to the positive lead 39 from 
the battery. An outlet lead 63 connects to the 
connector 54 with the lead 55 and at the con 
nector 34 with the lead 35, the armature 23, con 
tacts 26 and 6, the spring 9, terminal 2, 
lead 36, connector. 37, to the negative side of 
the battery. This is the normal manner of ener 
gizing the relay when a lamp is illuminated, 
and in this direction of current there is no ac 
tion of the relay. However, should a lamp form 
an open circuit by breakage of the filament or 
other damage, or the socket, which is in a posi 
tion to have the lamp lit, be minus a lamp, the 
flashing circuit cannot function. There is, there 
fore, a reverse Surge of current from the induc 
tive winding 22 through the leads 33, connector 
34, lead 55, connector 54, lead 63, winding 6 f, 
lead 62, connector 40, lead 64, connector 65, and 
the lead 32. This causes an energizing of the 
relay to move the armature 66 to bring the 
contact -67 on the armature into engagement 
With a fixed contact 68. This will establish a 
circuit. from the positive lead 30 from the bat 
tery, branching at the connector 69, through 
lead 79, the contacts 67 and 68, lead i?, to the 
solenoid or electromagnetic winding T2, return 
being by the lead 73 to the negative side of the 
battery through the connector 37. A condenser 
74 is illustrated as being bridged in the leads 
70 and between the connector points 75 and 
76. This is to diminish the sparking at the con 
tacts 67 and 68. The energizing of the winding 
72 actuates the escapement pawl of the escape 
ment. Wheel to permit rotation of the Wheel 5 
carrying the lamps, as hereinunder detailed. 
The mounting of the lamp-carrying wheel is on 

journal posts 77 mounted on an insulating base 
78. The hollow shaft 48 is journaled in these 
postS. At one end there is the escapement wheel 
46 and at the opposite end the lamp-carrying 
wheel. 5: A coiled spring 79 has one end 89 at 
tached to the shaft and the opposite end 8 at 
tached to one of the posts. This spring, therefore, 
When Wound, urges the rotation of the shaft in 
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one direction. In radial sockets 82 in the escape 
ment wheel 46 are mounted the pins, 45. The 
leads 4 are from each pin through a radial socket 
82 and the hollow shaft 48 to the Sockets 83 of the 
lamps on the lamp wheel 5, there being a con 
nection from each pin to each lamp, and thus 
there are an equal number of pins and lamps. 
The escapement pawl 43 is mounted on a shaft 

84 journaled in posts 85 mounted on the insulat 
ing base 8. The pawl 43 has a hub. 87 secured 
to the shaft 84 and has arcuate upper and lower 
arms 88 and 89 terminating respectively at the 
upper end 56 and the lower end 57. These are as 
Sociated and positioned so as to engage alter 
natively one of the pins on the periphery of the 
escapement wheel to form an electric contact 
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therethrough, as above described. 
An arm 9 is secured to the shaft 84 and is 

under the tension of a retraction spring 9 ? se 
cured to the end of the arm and to the insulating 
base 8. This tends to always move the pawl in 
One direction. This is shown as bringing the low 
er end 5 into engagement with the escapement 
Wheel. An armature arm 92 has an armature 93 
Secured thereto, Which armature operates in con 
junction with the coil 72. Therefore, on each 
energizing of this coil 72 the armature 93 is op 
erated, thus rocking the shaft 84 and actuating 
the escapement pawl 43 which, on releasing one 
pin by an end of the pawl 43, causes a rotation 
of the escapement wheel. Thus, as the lamps are 
evenly Spaced around the lamp wheel in the same 
manner as the escapement pins 45, the lamp 
wheel is only rotated through the arc between one 
lamp and the next at each time that the flashing 
circuit is opened by there being a broken lamp 
in a Socket or no lamp in such socket. However, 
the connection for illuminating a lamp is only 
through the lower end 57 and lower arm 89 of the 
escapement pawl 43. Therefore, this assures that 
a lamp is properly positioned to give the desired 
illumination on the operation of the escapement 
pawl and escapement wheel. 
As an alternative construction to the polarized 

relay 6), I may employ the biased construction of 
Fig. 10. In this, the lead 63 is illustrated as being 
connected to a rectifier 94, which is connected 
by a lead 95 to the electromagnet winding 96. 
The opposite terminal of this winding connects to 
the lead 62. In this construction, the positive 
lead is connected to an armature 97 having a 
moving contact 98, and this engages a fixed con 
tact 99 connected to the lead . . In this case, as 
the rectifier only passes current in one direction, 
the electromagnet 96 can only be actuated by the 
Current flowing in the desired direction to close 
the positive circuit through the contacts 98 and 
39 and thus through the lead it to the electro 
magnetic winding 72 for actuating the pawl of 
the esca201inent mechanism. 

In order that the spring motor 79 may be wound 
or tensioned without the necessity of oscillating 
the pawl 43, the shaft 85 carrying this pawl may 
be shifted longitudinally in the bearing supports 
Ol' posts 85, and there is a retraction spring OO 
to urge this shaft and the pawl into position for 
engaging the pins on the escapement wheel, but 
When the pawl and the shaft are pulled to One 
Side, the escapement wheel may be freely rotated 
by hand and thus wind up the spring motor 79. 
This motor, when fully Wound, is sufficient to ro 
tate the lamp wheel 5 a full rotation and may 
thus be used to bring all of the lamps into op 
erative position. Instead of having a brush 52 en 
gage the hollow shaft 48, one of the bearing posts 

3 
TT may have this function by connecting the lead 
53 to one of such posts. 
In Figs. 1, 2, and 3, I have illustrated a mount 

ing for the flasher mechanism and the lamp 
Wheel. This is shown as having a reflector Ol 
attached to a supporting structure 02. The back 
of the reflector has a slot 03, through which the 
lamp wheel partly extends a Sufficient distance so 
that at the focus O4 of the reflector may be 
positioned the lamp to be illuminated at each op 
eration of the flasher. Hence, on operation and 
Totation of the lamp wheel, the lamps are always 
brought into proper focus in connection with the 
reflector before they can become illuminated. 

In these Figures 1, 2, and 3, the relay 60 is in 
dicated as having an adjusting screw 05, which 
limits the movement of the armature 66 away 
from the contact 68 and may thus be utilized 
to regulate the rapidity of action of closing the 
contacts 6 and 68. 
An important feature of my invention in re 

gard to the flasher is that under the urge of the 
Spring 9, the contact pin 6 on the wheel 5 
is brought into engagement with the contact end 
26 of the spring armature 23 with considerable 
force. Thus, although the area of contact is 
Comparatively small, there is a high pressure de 
Veloped. The first action of impact is to force the 
spring back further from the winding coil, the 
adjusting stop screw 25 being a limit to this mo 
tion, and then the Spring reacts, reversing the di 
rection of rotation of the Wheel. This action is 
before current has built up sufficient magnetic 
force in the winding 22 to operate the armature 
23 to again give a rotative impulse to the wheel 
f5 in the direction of the arrow 39 (Fig. 9). 
Thus, during Substantially the full period of time 
in which the contacts f6 and 26 are in engage 
ment, there is a relatively high pressure between 
these contacts, thus making a good electrical con 
nection. 
A characteristic feature of the lamp-changing 

mechanism is in the use of a differential elec 
tromotive force in opposite directions in the first 
electromagnet 22 and that in the relay 60 or in 
the electromagnet 96. During the time the cir 
cuit is closed by engagement of the contacts 6 
and 26, the current passes through these parallel 
Windings toward the common connector 34 to 
the negative side of the battery. The electro 
magnet 22 has an iron core and is of much higher 
inductance than the winding 60, which may have 
an air core or a small iron core. As above men 
tioned, the current through 6 cannot operate 
the polarized relay. When the circuit is opened 
by Separation of the contacts fé and 26, the 
collapse of the magnetic fields in both of the 
Windings, 22 and 6, develops an opposed E. M. F. 
in these coils. However, the E. M. F. developed 
by the coil 22 is much greater than that developed 
by the coil 6 and as both of these tend to cause 
a flow of current in the same direction as before 
the opening of the circuit, a current of sufficient, 
strength is forced through the coil 6f to operate 
the relay. This is only when there is no lamp 
burning in the parallel lamp circuit. When there 
is a lamp illuminated in the lamp circuit, this 
lamp and lamp circuit absorb the current de 
veloped by the coil 22 on the opening of the cir 
cuit between the contacts 6 and 26. 

Substantially the same action takes place in re 
gard to the circuit of Fig. 10, having the rectifier 
94 and the electromagnet 96. This rectifier is so 
designed that it cannot pass the current from the 
positive side 62 to the negative side 63 but can 
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4. 
pass the current in a reverse direction, which is 
the flow from the coil 22 on opening of the cir 
cuit between the contacts 6 and 26. 
Another important feature of my invention, if 

there is no lamp in position to be illuminated, or 
such lamp is defective, is that at each operation 
of the oscillating circuit breaker there is a forcible 
make and break at these contacts and this Will 
tend to keep Such contacts clean. Moreover, 
there Will be an operation of the polarized relay 
6 or the magnet 96 in accordance With which 
type is used, thus tending to keep the contacts 6 
and 68 or 98 and 99 clean. Thus, although the 
escapement mechanism may not operate on the 
first time of actuation of the relay Where top 
erating an electromagnet for closing the circuit 
through the Winding 72, nevertheless, this flasher 
mechanism making and breaking the main cur 
rent will continue until it eventually causes the 
rotation of the lamp-carrying wheel. 
Although I have illustrated my invention as 

employed in connection. With a lamp flasher 
mechanism, the lamp may be Considered as in a 
work circuit subject to a current of short dura 
tion, which current, on being opened, causes the 
development of opposed E. M. F.'s in two electro 
magnetic devices, one of which is a secondary 
circuit closer, and on closing of this secondary 
circuit, a second Work circuit is brought into 
action, and all of these circuits are operated from 
the same source of power, the first work circuit 
being closed a comparatively short time, and the 
second Work circuit being also closed for a 
monentary period. Therefore, both of these 
work circuits may be actuated by a source of 
power of comparatively low Voltage, Which voltage 
may have a considerable range. 
In Fig. 11, I illustrate the polarized relay 69, 

which is of low inductance. This employs a U 
shaped permanent magnet 06 having pole pieces 

() and 8. The Winding 6 may be considered 
as having an air core, as the arnature S is quite 
Small. The adjusting screw 05 is to adjust, the 
position of the armature in reference to the fixed 
contact 68. The armature is illustrated as being 
Secured by a spring 89 to a Supporting base 0, 
this latter being connected to the lead. T. When 
the current passes through this relay, on the 
making of the circuit between the contact pin 
6 and the spring armature 23, the polarization 

is in Such a direction that the arnature is not 
moved to bring the contacts 6 and 68 together. 
However, When there is a Surge of current on the 
opening of the primary circuit developed by the 
greater E. M. F. in the coil 22, the current de 
veloped in the relay closes the contacts 67 and 68 
and, as above mentioned, on account of this relay 
69 having a low inductance, the E. M. F. counter 
to that developed in coil 22 is comparatively small. 
Also, as above mentioned, when there is a lamp 
in circuit for illumination, the current developed 
by the E. M. F. of the coil 22 is absorbed in the 
light circuit and is insufficient to actuate the 
relay 60. 
The polarized relay 6G is so biased that the 

direct current when the contacts f6 and 26 are 
closed and the lamp circuit is closed by having a 
good lamp in the energized socket, cannot close 
What may be termed a Secondary circuit, closer 
having the contacts 6 and 68, but when an in 
duced current is forced through the winding 6 
by the induced current in 22 on the opening of 
the contacts 8 and 26 and When the lamp circuit 
is opened due to a defective lamp, the E. M. F. 
developed in 6 is in the proper direction and of 

2,122,416 
sufficient force to close the secondary contacts 
67 and 68. Therefore the relay 60 may be con 
sidered as a biased relay. 
The construction of Fig. 10 may also be con 

sidered a biased relay in that the rectifier 94 will 
not pass the direct current from the positive side 
62 to the negative side 63 through the winding 
96, but when an induced current is developed by 
the coil 22 due to the opening of the energizing 
circuit for this latter coil, the direction of the 
current is reversed and the rectifier 94 passes a 
current from 63 through the winding 96 to the 
lead 62, thereby energizing this second electro 
magnet relay to close the Secondary circuit closer 
having the contacts 98 and 99. 
... For convenience, the devices 60 and 96 may be 
designated as circuit closers, as their main func 
tion is to close a circuit. The electromagnet 22 
With its armature 23 with the contacts 26, G and 
the Oscillating Wheel may be for convenience 
designated as a circuit breaker, as the main 
function of this is to break a circuit through the 
flasher lamp. 

Various changes may be made in the details of 
construction without departing from the spirit 
or Scope of the invention as defined by the ap 
pended claims. 
I claim: 
1. In a device as described, a first electromag 

netic circuit closer connected to a source of : 
power and forming a first circuit, a second cir 
Cuit in parallel therewith forming a first, work 
circuit, the first work circuit being energized only 
On closing of the first circuit closer and de-ener 
gized on opening of said first circuit closer, a 
Second polarized electromagnet operating a nor 
mally Open Second circuit closer and being in a 
third and parallel circuit to that of the first elec 
tromagnet and first work circuit, said second 
electromagnet and its circuit being inoperative to . 
close the Second circuit. closer on energizing of the 
first Work circuit due to E. M.F. in a wrong direc 
tion but operative due to the greater E. M. F. 
developed in the first electromagnet over that of 
the Second electromagnet on opening of the first 
circuit closer and the first work circuit to close 
the Second circuit closer, and a second work cir 
cuit through the second circuit closer when closed. 

2. In a device as described, a first and a second 
inductive winding arranged in parallel, a first cir 
cuit breaker, a first work circuit parallel to the 
inductive Windings through said circuit breaker, 
means actuated by the second inductive Winding 
to Operate a Second circuit breaker, the first work 
circuit being normally closed and the first induc 
tive Winding being energized during the period of 
closure of the first circuit breaker, the inductive 
Windings being de-energized on Opening of the 
first circuit breaker, said inductive Windings on 
Opening of the first circuit breaker developing 
differential and opposite E. M. F. but the E. M. F. 
of the first winding being Sufficiently greater 
than that of the second winding to force current 
through the second winding when the first work 
Circuit is Open and thereby close the second cir 
cuit breaker, and a second work circuit operat 
ing through the second circuit breaker. 

3. In a device as described, comprising a first 
Work circuit, a primary inductive winding in par 
allel therewith, a series connected electromagnet 
and a rectifier in parallel with the inductive Wind 
ing and first Work circuit, a direct current source 
of energy connected to the first work circuit, the 
inductive winding, and the electromagnet, the 
direction of flow through the electromagnet being 
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blocked by the rectifier, means to simultaneously 
open the first work circuit and the circuit of the 
inductive Winding and the electromagnet, the 
E. M. F. developed in the inductive Winding being 
operative through the rectifier when the first 
work circuit is open to energize the electromag 
net, a second Work circuit, and means operated 
by the electromagnet to close Said Second Work 
circuit on energizing of the electromagnet. 

4. In a device as described in claim 3, the first 
work circuit having a sequence of connections for 
completing said circuit should one of Said core 
nections be defective and thereby cause an open 
circuit, and an electromechanical ineans included 
in the second Work circuit, to change a defective 
to a complete connection. 

5. In a device as described, a primary inductive 
winding, a polarized relay having a secondary in 
ductive winding arranged in parallel, a parallel 
primary work circuit, a circuit breaker operating 
in common with the circuits of the Windings and 
first work circuit, a direct current source of power 
connected to the primary inductive Winding and 
the relay, means to operate the circuit breaker 
simultaneously open and close the primary Work 
circuit and the circuits of the windings, a sec 
ondary Work circuit with a secondary circuit 
closer forming part of the relay, said relay being 
biased to be inoperative to close the Second cir 
cuit closer on energizing of the primary winding 
and the relay due to direction of current, said pri 
mary winding on opening of the circuit breaker 
developing a greater E. M. F. than that of the 
winding of the relay, forcing a current through 
Such relay to operate the latter to thereby close 
the secondary circuit closer of the secondary Work 
circuit When the primary Work Circuit is Open. 

6. In a device as claimed in claim 5, the pri 
nary work circuit including a plurality of par 
allel connections and means to pass the current 
through only one connection at a time, the sec 
ondary work circuit having an electromechanical 
means operative to act on said connections to re 
place a defective, that is, an open circuit of said 
connections by a complete closed circuit connec 
tion when said secondary work circuit is ener 
gized. 

7. In an electric flasher, a first electromagnet 
having a spring arm forming an armature and 
With an electric contact thereon, an OScillating 
wheel having a second contact, a spring engaging 

5 
the wheel and urging said contacts together, a 
source of power having one side connected to the 
electromagnet and the opposite side through the 
contacts, a flasher lamp in a circuit in parallel 
with the electromagnet, the energizing of the 
electromagnet causing a movement of the wheel 
by the action of the Spring arm in one direction 
to open the circuit and the spring causing a rota 
tion of the wheel in the opposite direction to close 
the circuit, said Spring arm and moving wheel 
being adapted to exert a considerable pressure 
between the two contacts, said lamp being illumi 
nated during the period of engagement of said 
contacts, a second electromagnet in a parallel cir 
cuit to the first electromagnet, a second circuit 
closer operated by the second electromagnet, said 
Second electronaghet being energized on closing 
of the circuit by engagement of the contacts in 
sufficiently to close the second circuit closer, the 
first and Second electromagnets having the char 
acteristic that on opening of the circuit by dis 
engagement of the contacts a current is forced 
through the second electromagnet of such a 
Strength as to actuate the Second circuit closer to 
close a further circuit from said source of power 
through said second circuit closer and having an 
electromagnetic device, and means actuated 
thereby to operate a lamp-moving device having a 
bank of lamps, said lamps being electrically con 
nected each to form in succession part of the lamp 
circuit. 

8. An electric lamp flasher having a lamp cir 
cuit including a plurality of sockets for lamps, 
each Socket having its individual connection to 
the circuit, electromagnetic means for changing 
said connections should one socket have an open 
circuit caused by a defective lamp in such socket, 
means to intermittently energize the lamp circuit 
to cause flashing of a lamp in such circuit, a polar 
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ized relay characterized when its circuit is in one 40 
direction to be normally inactive When the flasher 
lamp circuit is Operative to energize a lamp, but 
actuated by a flow of current in a reverse direction. 
When the lamp circuit is open due to a defective 
lamp to energize a work circuit to operate said 
electromagnetic means. 

9. An electric lamp flasher as claimed in claim 
8, the lamp sockets being mounted on a wheel and 
the Work circuit having the electromagnetic means 
to rotate said wheel step by step. 

ROY K. FREEMAN. 
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