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1

This invention relates co electric switches and
more particularly to switches of the fiasher type.

Flasher switches are known in the art which
include a combination of an electromagnet and
a thermoresponsive wire as means for alternately
opening and closing an electric circuit. Such
switches have a working life and operating effi-
ciency which in a large part is dependent on the
rapidity with which the eireuit is opened. "Ac-
cordingly, an object of this invention is to pro-
vide an improved flasher switch of the type de-
scribed, in which the magnet and wire are re-
lated in a manner to provide & “break” in the
flasher operation of maximum rapidity.

A further object of this invention is to provide
an improved flasher switch of the character de-
seribed wherein the wire is movable independ-
ently of the magnet whereby to accelerate the
“break” in the flasher operation.

Still another object of this invention is to pro-
vide an improved flasher switch of the character
described wherein the electromagnet carries very
little or no current during the break portion of
the flasher operation.

Still a further object of this invention is to pro-

vide an improved flasher switch of the character

described wherein switch contacts are located
on members capable of independent movement
and arranged to move toward each other during
the “make” portion of the flasher operation and
to move away from each other with accelerated
speed during the break portion of the device.

Yet another object of this invention is to pro-
vide in a device of the character described, im-
proved means for regulating the extent of the
“make” and “break” portions of switch opera-
tion.

Yet a further object of this invention is to pro-
vide an improved combination of fasher switch,
load and pilot light, wherein the pilot light in-
dicates the working condition of the load in an
improved manner. )

Other cobjects of this invention will in part be
obvious and in part hereinafter pointed out.

The invention accordingly consists in the com-
bination of elements, arrangement of parts and
circuit connections which will be exemplified in
the embodiments hereinafter described, and of
which the scope of invention will be indicated in
the claims following.

In the drawing: .

Fig. 1 is a diagrammatic view .of a flasher
switch embodying the invention and the electri-
cal .connections thereof; '

Fig. 2. shows the relative: location bf ‘parts.of:
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2
the device shown in Fig. 1, at the “make” portion
of switch operation; -

Fig. 3 is a diagrammatic view similar to that of
¥ig. 1, showing a modified arrangement of con-
nections; and

Fig. 4 is a diagrammatic view of a device em-
bodying the invention, arranged for operation
with a pilot light.

Referring in détail to the drawing and particu-~
larly to Fig. 1, |0 designatés a flasher switch em-
bodying the invention. The same comprises an
electromagnet generally désignated at 11 which
may be suitably mounted in insulated relation to
a base B. The electromagnet i includes a core
2 having a lateral projection 13, and a winding
14 on the core. The magnet armature 5 is
mounted on a resilient spring member 15¢ which
is anchored to base B.

An angle shaped member 6 of resilient, springy
metal is anchored at the lower end of its vertical
portion to base B and carries a switch contact 11
on its horizontal arm portion. A switch contact
{8 is mounted on armature 15, in opposed rela-
tion to contact 1. Armature 15 is biased, by
means of member |5, away from the core 12, as
indicated by the arrow in Fig. 1. Member 16 is
biased toward armature {5, as indicated by the
arrow in Pig. 1.

The contacts 17, 18 are normally maintained
in separated or spaced relation by means of a
thermoresponsive, resistance wire 19 which is
attached at one end to.the upper portion of mem-
ber 18 and is tensioned and anchored at its other
end to base B.

The switch 10 may be connected in circuit with
a load L, such as a lamp or the like, a current
source C and a switch 8, as shown in Fig. 1, with
the object of flashing the load L as long as switch
S is closed. Thus, one end of the winding 14 is
connected to the armature (5 and the other end
of the winding is connected to one side of the
load L and to the wire (9. The member 6 is con-
nected to one side of the current source C
through switch S, the other side of the currenf
souree being connected to the other side of load I..

A stop screw 20 mounted in a bracket 21 which
is positioned on base B, provides means for ad-
justably setting the normal position of the arma-
ture (5.

When switch S is closed, current passes through
member 16, wire 19 to load L. Since the wire
has a relatively high resistance, the current
passing through the load is.of nominal value and
insufficient to fully energize the same. However,
such current will cause the.wire 19 to heatup and
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elongate as indicated in dotted lines in PFig. 1.
This will allow biased member i& to progressively
move toward the armature 15 until contact 7
engages contact 18.

When the contacts 17, 18 engage, a circuit is
set up having & resistance much less than that
of wire 19 and the wire is shunted. Current will
now pass through member i6, contacts 17, 18,
armature 15, winding {4 to load L. As winding
14 is energized, the armature is moved to its at-
tracted position against its bias as shown in Fig.
2. 'This in turn causes contact |18 to press against
contact (1 with a force sufficient to move mem-
ber 16 against its bias, as indicated by the ar-
row in dotted lines in Fig. 2 Thus the contacts
11, 18 are positively locked together.

The full vaiue of current from source C will
pass through the circuit shunting wire 18, and
load L will be fully energized, which in the case
of lamps, the same will be illuminated.

With wire 19 shunted and practically no cur-
rent passing therethrough, the same begins to
cool and to progressively contract. This gives
rise to progressively increasing tensioning forces
in the wire until the value thereof exceeds the
biasing force which has moved the member I6
toward the armature i5. At such point, the
member 16 is pulled away from armature 15 whose
position is fixed by the arm 13 of magnet core
{2. Such movement of member (5 is in oppo-
sition to the direction of its bias and contact
11 is caused to move away from contact 18.

When contacts 17, 18 begin to separate, the
shunting circuit is disrupted and the magnet ||
is deenergized. The armature i5 snaps back to
its normal position as determined by the stop
screw 20 under the impetus of its bias, thus ac-
celerating the “break” at contacts 17, 8.

As soon as the contacts {71, 18 are separated,
the current from source C again flows through
wire (9, thereby reducing the current flow
through load L to a nominal value and the wire
starts to heat up again, thus repeating the cycle
of operations descnbed above, until switch S is
opened.

It is apparent that contacts {1, 18 are mounted
respectively on independently movable members
which are adapted to move away from each other
with great speed at the “break” portion of the
flasher cycle. Purthermore, when the winding
14 is energized as soon as contacts (7, I8 en-
gage, the movement of the members is toward
each other, thereby locking the engaged contacts
50 as to insure & positive “make” in the flasher
cycle.

The timing of the “make” and “break” por-
tions of the flasher cycle, may be adjusted by
the stop screw 20. By turning the screw 20 in
the proper direction, the normal spacing between
contacts 11, 18 may be varied. Such spacing
determines the extent of elongation of wire 19
required before the contacts engage, as well as
the time interval for contraction of the wire
sufficient to initiate separation of the contacts.

The flasher switch 10 may be used in an al-

ternative circuit as shown in Fig. 3. Here, the
member {6 is connected to one end of winding
t4, the other end thereof being connected to
one side of load L. The anchored, or non-ten-
sioned end of wire 19 is connected to armature
I5 and to the other side of load L through switch
S and current source C.

With such connections, the operation of flasher
switch 10 is the same as previously described,
except that the winding 14 carriés current when:
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contacts (1, 18 are separated. However, such
current is of negligible value due to the rela-
tively high resistance of wire 1. When cur-
rent initially flows through wire {8, the same
heats up and elongates to allow the contacts
to engage, thus shunting the wire 19, as described
above. With wire 19 shunted, substantiaily full
current from source C passes through winding
14 by way of armature 15, contacts |7, 18, and
member (6, thus energizing the magnet 1i and
causing the armature to be pulled to its attracted
position and locking the engaged contacts, as
described above. With a very small current pass-
ing through winding 14 when separation of the
contacts is initiated, the armature {5 moves
away from member {6 with accelerated speed,

- thus providing an extremely rapid “break” in

20

25

30

3

4

55

60

65

70

5

the flasher cycle, as previously described.

The flasher switch embodying the invention
may be slightly modified to allow the same to be
used in a circuit including pilot means for indicat-
ing the operating condition of the load, as shown
in Fig. 4. Here, the switch 10a is similar to that
shown in Fig. 1, except that a second pair of
switch contacts 22, 23 are respectively mounted
on the armature 15 and arm 13 of the magnet
core 12.

The eircuit connections shown in Fig. 4 are sim-
jlar to those of Fig. 1, except that pilot indicating
means P, which may take the form of a lamp,
is connected between the magnet core (2 and
one side of the current source C. The load may
take the form of a pair of parallel connected
lamps L: and Le. )

When contacts 17, I8 engage, due to elonga-
tion of wire 19, as previously described, magnet
t1 will be energized causing contacts 22, 23 to
engage and allowing current to energize pilot
P. However, if either of loads Ly or L=, or both,
become inoperative, the current passing through
the shunting circuit including winding 4, will
be considerably reduced. - The bias on armature
{5 through spring member (5a is such as to-be

insufficient to prevent full attraction of the arma-

ture, providing maximum current flows in-the
shunting circuit, but is sufficient to prevent move-

ment of the armature to its fully attracted posi~

tion, if the current in said circuit is reduced.

Thus, with reduced current in the shunting’
s circuit, due to failure of one or more of the

loads, contacts 22, 23 will not engage and pilot

P will remain deenergized to indicate a failuref

in one or more of the loads. It is understood
that the pilot P may take other forms, such as
a- bell or the like, which may be energized to

give perceptible indication of the operating con-‘

dition of the loads.
It will thus be seen that there ‘is: provided

electric switches in which the several ohjects of

this invention are achieved and which are well
adapted to meet the conditions of practical use.

As various possible embodiments might be
made of the above described invention, and as

various changes might be made in the embodi-:
ments set forth, it is understood that all matter
herein set forth or shown in the accompanying'
drawing, is to be interpreted as 1llustratiwe and

not in a limiting sense.

Having thus described the invention, we claim"
as new and desire to protect by Letters Patent:”

1. A flasher switch comprising a pair of mem-
bers respectively anchored -at one :end ‘thereof

and including movable portions at the other ‘ends-
thereof, a pair of electrical circuits, one-of said-

circults comprising & pair of contacts respectively

oy
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mounted on the movable portions of said mem-
bers, the other of said circuits comprising g ther-
moresponsive resistance wire attached at one end
thereof to one of said members and .anchored at
the other end thereof and operative when cool
to keep said contacts separated and further oper-
ative when heated in response to the passage of
& current therethrough, to expand and allow said
contacts. to engage whereby said second. circuit
is shunted, said resistance wire. upon cooling
being operative to contract to initiate the sepa-
ration of said contacts, the other of said members
being movable in .a direction to accelerate the
separation of said contacts.

2. A flasher switch comprising a base, a pair
of members mounted on said base and having
Iree portions resiliently hiased in the same direc-
tion, a pair of opposed contacts mounted respec-
tively on said members, a tensioned thermore-
sponsive  resistance wirc connecting . said base
and one of said membeérs for maintaining said
contacts in spaced relation, said wire being re-
sponsive to the passage of a current therethrough
to expand and allow said contacts to engage, 3
low resistance cireuit including said contacts
adapted to be energized by said current and
thereby shunting said wire, and means for ad-
Jjusting the normal position of the other of said
members .whereby to determine the spacing of
said contacts. B . ‘

.-3.-A flasher switch comprising a base, an elec-
tromagnet on said base and including a magnet
winding and an armature resiliently biased in a
given direction, a resilient member on said base
and biased in the same direction, a pair of
opposed, normally separated contacts mounted
respectively on said armature and said member,
a thermoresponsive wire anchored at one end
and attached at the other end thereof to said
member and tensioned to maintain said contacts
in spaced relation, an electrical circuit including
said wire for causing elongation thereof upon
bassage of current through said circuit whereby
said contacts engage and shunt said cireuit, a
second electrical circuit including said contacts
and said winding whereby said winding is ener-
gized thereby causing said armature to move
against the bias thereof and to lock the engaged
contacts, said shunted wire being adapted to cool
and contract until said contacts start to separate
and deenergize said second circuit, whereby sald
armature moves in a direction to accelerate the
separation of said contacts.

4. A flasher switch as in claim 3, wherein said
first mentioned circuit includes said resilient
member,

5. A flasher switch comprising a base, an elec-
tromagnet on said base and including a magnet
winding and an armature resiliently biased away
from its attracted position, a resilient member
anchored at one end thereof to said base, a pair
of opposed contacts mounted respectively on said
armature and the other end of said member, a
thermoresponsive member connecting said mem-
ber and base and tensioned to maintain said con-
tacts in spaced relation, an electrical circuit in-
cluding said wire and adapted upon passage of
current therethrough, to cause said wire to elon-
gate and said contacts to engage, said ecircuit
being shunted upon engagement of said contacts,
a second electrical circuit including said con-
tacts, armature and winding adapted upon pas-
sage of said current to move said armature to
its attracted position thereby locking said en-
gaged contacts, said wire in its shunted condition
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contracting until said contacts start-to separaté
thereby deenergizing said second circuit, the sep-
aration of said contacts being accelerated by the
biased movement of said armature from its at-
tracted position. .

6. A flasher switch comprising an electromag-
net including a magnet winding and an armature
biased away from its attracted position, a resil-
ient member anchored at one end thereof, a.pair
of opposed contacts mounted respectively on said
armature and said member, -a thermoresponsive
resistance wire anchored at one end thereof and
attached at the other end thereof to said mem-
ber and tensioned to space said contacts, a first
circuit including said wire, a second circuit in-
cluding said contacts, armature and winding
serially connected, said wire being adapted to
elongate upon passage of current through said
first circuit and to cause said contacts to engage,
sald wire being shunted upon engagement of said
contacts, said armature being moved to its at-
tracted position upon passage of current through
said second circuit, to lock said engaged contacts,.
said shunted wire contracting and initiating the
separation of said contacts whereby to shunt said
second circuit and to reduce the current in said.
winding to a value causing the armature to move
away from its attracted position to accelerate the
separation of said contacts. e

7. A flasher switch comprising an electromag-.
net including a core, a winding on said core, and-
an armature biased away from its attracted posi-
tion, a resilient. member anchored at one end
thereof, a pair of opposed contacts respectively
fixed to said armature and the iree end of said
member, a thermoresponsive wire anchored at
one end and attached at the other end thereof
to said member and tensioned to space said con-
tacts, said wire being adapted upon heating to
elongate and to cause said contacts to engage,
said winding being adapted to be energized to
move said armature to an attracted Dbosition and
to move said member to g stressed position deter-
mined by said core, said wire being adapted to
contract until the tension thereof is sufficient to
initiate the separation of said contacts.

8. A flasher switch comprising g base, an elec-
tromagnet on said base and including an arma-
ture resiliently biased away from its attracted
position, a member anchored on said base and
resiliently biased toward said armature, g pair
of opposed contacts respectively mounted on said
armature and said member, g thermoresponsive
wire connecting said member and said base and
tensioned to space said contacts, said wire being
adapted upon heating to elongate until said con-
tacts engage, said electromagnet being adapted
to be energized when said contacts engage
whereby said armature in its attracted position
is operative to move said member to a position
wherein said member is stressed and said en-
gaged contacts are locked, said wire being
adapted on cooling to contract until the tension
thereof is sufficient to initiate the separation of
said contacts,

9. A flasher switch comprising a base, a pair
of opposed members mounted on said base and
vesiliently biased in the same direction, one of
said members being magnetic, a pair of opposed
contacts respectively mounted on said members,
& thermoresponsive wire anchored to said base
and attached to the other of said members and
tensioned in a direction to separate said con-
tacts, sald wire being adapted to carry a cur-
rent and to be heated and to elongate until said
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conitaets engtge and thereby shunt said wire,

electromagnetic’ meens adapted to be energized
by said- current upon engagement of szid econ-
tacts: for moving: the said magnetic’ member to-
wards said other member to lock ssid engaged
contacts, sald wire being adapted on cooling to
contract and thereby allow said other member
to-miove in & direction to- initiate the separation
of said- contacts, said’ magnetic member being

Bigsed to move away froim said other member-to-

decelerate the separation of said contaets.
. 10. A flasher switch comprising a base; an elec-

tromagnet including a core, 8 winding on said:

core and an armature resiliently bissed away
from said core, & member anchored at one end
theveof on said base and having & pertion resil-
iently biased: toward sald armature, a pair of
opposed contacts respectively mounted on said
afmiture and member- portion, a thermorespon-
sive: wire connecting said base and sdid member
and tensioned to keep said contacts separated,

& first circuit' including said wire and a second

cireuit including sald- member, contacts, arma-
ture and winding, said circuits being adapted to
Ye alternately energized in: response to the alter-
nate heating and cooling of said wire.

11. A flasher switeh as in- claim 10, wherein
said ‘Airst eircuit’ ineludes said wire and winding;
and said second circuit includes said armature;
contacts and winding, the valtie of the current
passing through said winding in the first circuit
being a fraction of the current passing through
said winding in-the second circuit. ‘
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12 Inan electrie eircutt comprising ‘s Toad'and:
a source of electric’ energy for energiting sald
loed, flasher: switch menns in eireult: with' said

load and:saif source of energy; said switeh mesns’

comprising an-eleetromagnet including a core, s
winding on said cere in-circuit- with said’ load,
and an armature resfliently biased away from
said core, a-eontact carrying member resiliently
biased toward: sald armature, & pair of switch
contsets respectively ‘mourted on: said srmatare
and sald member, thermhoresponsivé means in
circuit -with said'load tor tensioning said rietber
to separate said- cortacts, pilot mesans in-cireuit

with said source of ertergy; second switch mesns’

in said pilot circuit, operable iri reésponise to rove-
ment of said armature and closing in the'fully
attracted position of the aridture, said drma-
ture: being incompletely attracted with a‘'reduc-
tion‘in current passing through the load whereby

said second switch means is open’ to deenergize

said pilot' means.
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