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DUAL INTENSITY LIGHT SYSTEM HAVING

DOUBLE VANE FLASHER OPZRABLE AT A

CONSTANT FLASHING BATE

Arthur F. Bleiweiss, Great Neck, George Colombo, East
Rockaway, and John B. Bickson, Kew Gardens, N.Y.,
assignors to Signal-Stat Corporation, Brooklyn, M.Y.,
a corporation of New York
Filed June 13, 1962, Ser. No., 202,127
7 Claims. (CL 315—77)

This invention relates to thermomotive flashers of the
snap action series type and, more particularly, to a novel
flasher of this type which is adapted to operate at the
Same rate under two widely different loads,

In US. Patent No. 2,756,304, isued July 24, 1956 to
J. W. Welsh, there is shown, described and claimed 2
novel thermomotive snap action circuit breaker or flasher
which comprises a vane of electrically conductive snap
action material which is initially deformed so as to be

~ bent, about a first bending line, to a “restored” position
and which is constrained to be bent about a second line,
Intersecting said first bending line at an angle, into a
“stress-deformed” position by a heat expansible pull ele-
ment such as a ribbon or wire which is preferably elec-
trically conductive. This snap action vane, which is elec-
trically conductive, is supported at a position spaced from
the pull element and the latter carries a relatively movable
contact which is normally engaged with a relatively fixed
contact.  When a circuit, including the fixed and mov-
able contacts, the pull element, the vane, a load and 2
source of potential, is closed, the pull element heats and
expands and, after predstermined expansion, permits the
vane to snap to its restored position. As a result of such
snapping, the two contacts are snapped apart to the open
position and thus break the circuit. The pull element
thus tends to cool and contract and, after a predetermined
amount of contraction, snaps the vane back to its stress-
deformed position to re-close the contacts and re-closé the
circuit, This operation is cyclically repeated as long as a
control switch is closed.

This type of flasher has found widespread acceptance
for use in automotive signalling systems, such as turn
signalling systems. Its advantages include, in addition
to its relative simplicity and relatively low cost, the fact
that the signal lamps are lighted immediately whenever
the turn signal switch is closed in either the “left” or
“right” position, thus providing a “rapid start” of the
signalling, However, the flasher has a disadvantage in
that its operating rate is relatively load sensitive as well
as being relatively sensitive to the value of the operating
potential applied across the Hasher terminals, With an
increase in flasher operating potential, for example, the
flashing rate or “Lp.m.” will increase proportionally, and
vice versa. Additionally, if the load is heavier than nor-
mal, the flashing rate or “fp.m.” will increase, and vice
versa. Similarly, if the flasher operating potential in-
creases, the ratio of the on time to the total cycle time,
hereinafter called “ratio on time” will decrease propor-
tionally, and vice versa. Also, if the lcad is heavier than
normal, the ratio on time will decrease, and vice versa.

This is unsatsifactory for automotive vehicle operation
as it has been found, by experience, that the most effec.
tive signal is provided when the flashing rate is approxi-
mately 90 f.p.m. with an on time ratio of approximately
50%, and that when the flashing rate is outside the range
of approximately 60 fp.m. to 120 fp.m., or the on time
ratio is outside the range of approximately 20% to 75 %,
the signal is not easily recognizable., For this Teason,
various arrangements have been proposed for compensat-
ing the flasher so that it will operate at substantially con-
stant or uniform f.p.m. rates and substantially constant
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or uniform on time ratio over a wide range of operating
potentials, as from eleven to fifteen volts, for example, in
the case of a flasher operating on a nominal twelve-volt
system. These compensating arrangements, in coopera-
tion with the production controls utilized during the man-
tfacture of the flashers, provide flashers which give satis-
factory performance insofar as variations in operating
potential applied thereto are concerned.

"The principles used to compensate for variations in ap-
plied potential can also be used, to some extent, for com-
pensating for variations in load within a reasonable
range. However, it has not been possible hitherto to
compensate for wide variations in load, as, for example,
where the number of lamps operated by the flasher is
either doubled or halved. Additionally, too much com-
pensaiton for load variations may result in loss of a de-
sirable characteristic of the series thermostatic type flasher,
which is that the flasher gives an indication when one or
more of the signal lamps controlled thereby are inopera-
tive for any reason or when there is a circuit break in
the controlled circuit,

This questicn of compensation for variations in load
has become of great importance recently with proposals
to have different lamp intensities for daytime and night-
time driving. For example, a signal lamp which has an
intensity sufficient to provide a clearly discernible turn or
stop signal under daytime driving conditions, and partic-
ularly in bright sunlight, is entirely too bright for night-
time operation, with the result that the glare interferes
with the signalling effect. Similarly, a lamp having an
intensity or output only a little more than sufficient to
provide a distinctly recognizable signal during nighttime
driving along dark roads has an intensity which is entirely
too low to provide a distinctive signal during daytime
driving in bright sunlight,

At present, various arrangements are being considered
for automatically providing the proper intensity of signal
lamps during both day and nighttime operation. One
proposed method is to use dual signal lamps or dual fila-
ment signal lamps, with the two filaments having differ-
ent intensities, and another proposal involves the cutting
of a voltage dropping resistance into the signal lamp cir-
cuit during nighttime driving. Both proposals have, in
common, the feature that the ‘switch-over from one in-
tensity filament to the other, or the cutting in of the series
resistance, is accomplished as a result of the normal op-
eration of the usual headlamp control switch between its
“off” position and an “on” position, so that no conscious
operation on the part of the driver is necded to condition
the lamps selectively for daytime driving or for nighttime
driving. However, the use of dual intensity lamps or
lamps arranged in pairs with different intensities, as well
as the use of a series dropping resistor during nighttime
driving, involve wide variations in the load on the flasher
between operations under nighttime driving conditions
and operations under bright daytime driving conditions,

While various arrangements have been proposed to
solve this difficuity, all those proposed hitherto have been
difficult to put into practice, expensive, and subject to
malfunction.

There is a modified form of the flasher shown basically
in such Welsh Patent 2,756,304, and in which the pull
element is heated indirectly by a separate heating element
so that the heating current does not flow through the pull
element itself. Arrangements of this type are shown,
for example, in Welsh Patent 2,712,044 and Colombo
Patent 2,907,850. As more particularly shown in the
latter patent, this heating element may be a heating wind-
ing, such as a shunt winding,

In accordance with the present invention, it has been
found that a flasher operable at a substantially constant
f.p.m. rate in either of two load Tanges may be provided
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by utilizing a combination of the flasher shown in Welsh
Patent 2,576,304 with a modified form of the flasher
shown in Colombo Patent 2,907,850 or in Welsh Patent
2,712,044, This, of course, represents a more specific
embodiment of the present invention.

" Actually, the present invention is directed, in its broad-
est aspects, to a general switching device for thermomo-
tive flashers, and which is responsive to an external ap-
plied signal regardless of the signal source. The signal
may be the result of electrical, mechanical, or thermal
action, or a combination thereof, as well as being a result
of pneumatic, hydraulic, magnetic, electrical heat, gas
expansion, thermocouple, or the like action. This gen-
eral switching device is characterized by a long time con-
stant relative to the time constant of the thermomotive
flasher it controls, and is effective to switch the thermo-
motive flasher from operation at one load to operation
at another load of a substantially different value.

In a preferred embodiment of the invention, such an
external signal results in the application of an external
potential across a heater element, such as a heater
winding, providing a thermal time delay, and this time
delay is incorporated in the operation of the flasher. Thus,
after application of the signal with resultant application
of the external voltage to a small heater winding, an ele-
ment is operated to switch the flasher from one condi-
tion of operation to another condition of operation with-
out any variation in the f.p.m. rate of the flasher. As
soon as the external signal is terminated, the flasher is
again switched back to its normal range of operation,
again without change in the fp.m. rate.

The small heater winding may be provided, for ex-
ample, in operative association with a bimetal or other
thermomotive member, but preferably comprises an in-

sulated heater winding wound on the pull element of a ¢

snap action vane flasher of a type such as shown in said
Patent Nos. 2,712,044 and 2,907,850, This type flasher,
as used in the present invention, has a pair of normally
closed contacts, as distinguished from the normally open
contacts of Patent No. 2,907,850, for example, and these
normally closed contacts connect a bleeder resistance
in shunt with the pull element of the primary or main
flasher so that, in the case of daytime operation, the pull
element of the primary flasher “sees” a lower value of
current flow therethrough due to shunting of part of the
load current flow through the bleeder resistance. Prefer-
ably, the auxiliary flasher controlling the normally closed
contacts in series with the bleeder resistance, and having
the shunt heater winding thereon, is connected between
the pull element of the primary flasher, as at the center
thereof, and the load terminal of the primary flasher.

As used in a day-night automotive signalling system,
there is a voltage dropping resistance included in series
between the load contact of the primary flasher and the
usual selector switch for the left and right signal lamps.
The left and right signal lamps in series with this drop-
ping resistor may be either both those on the front of
the vehicle and those on the rear of the vehicle, or may
be only the rear signal lamps. This dropping resistor is
connected in series between the load terminal of the
primary flasher and the selector switch but, during day-
light operation, the dropping resistor is shunted by a
switch or set of comtacts associated with the usual head-
lamp control switch. When the headlamp control switch
is moved to a nighttime position, such as “parking lamps
on” or “driving lamps on,” the shunting switch or con-
tact means is opened by such movement and the drop-
ping resistor is then in series with the primary flasher
and the signal lamps controlled thereby. -

The heater winding for the pull element of the second-
ary flasher in connected in shunt with the voltage drop-
ping resistor. Consequently, under normal daylight driv-
ing conditions, there is substantially no potential drop
across the dropping resistor and thus substantially no po-
tential drop across the heater winding of the secomndary
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flasher. However, once the headlamp switch is moved to
a nighttime driving position, the shunt is removed from
the dropping resistor and there is then a potential drop
thereacross. This potential drop is impressed across the
heater winding of the secondary flasher. After a prede-
termined relatively short heating time interval, the pull
element of the secondary flasher expands and allows its
snap action vane to snap to a position opening the nor-
mally closed contacts in series with the bleeder resistance.
Consequently, and with proper selection of the values of
the bieeder resistance and the dropping resistor, the pull
element of the primary flasher will “see” exactly the same
current flowing therethrough under nighttime driving con-
ditions as under daytime driving conditions as, in effect,
the “cutting in” of the dropping resistor is compensated
by the “cutting out” of the bleeder resistance. Thus, the
primary flasher, which controls the flashing of the signal
lamps, will operate at the same f.p.m. rate and the
same on time ratio irrespective of whether the dropping
resistor is effectively in circuit or not.

In a further preferred form of the invention, compen-
sating means are additionally provided in association
with the primary flasher to compensate the operation of
the latter over a relatively wide voltage range, for ex-
ample, from eleven volts to fifteen volts, so that the flash-
ing rate will remain substantially constant irrespective of
the voltage applied across the flasher terminals. This
compensation may be effected in various ways, but prefer-
ably is effected by a thermomotive element provided with
a heater winding which is connected across the terminals
of the primary flasher so as to “measure” the voltage
drop thereacross. If the voltage drop across the termi-
nais of the primary flasher exceeds a predetermined value,
this thermomotive member cuts a second. bleeder re-
sistance into parallel or shunt relation with the pull element
of the primary flasher, and thus this pull element “sees”
less current flowing therethrough. Thereby, the normal
increases in f.p.m. rate and decrease in on time ratio, due
to an increase in voltage, is compensated so that the f.p.m.
rate and the on time ratio are restored to the design
values for a selected voltage such as, for example, about
thirteen volts.

For an understanding of the principles of the invention,
reference is made to the following description of typical
embodiments thereof as illustrated in the accompanying
drawings. In the drawings: ’

FIG. 1 is a plan view of a thermomotive flasher em-
bodying the invention, with the cover or shell being re-
moved;

FIGS. 2 and 3 are opposite side elevational views of
gle thermomotive flasher, the shell being shown in sec-
ion;

FIGS. 4 and 5 are opposite end elevational views of
the thermomotive flasher, the shell being shown in sec-
tion;

FIG. 6 is a sectional view illustrating the normally
closed contacts associated with the auxiliary or secondary
flasher; . k

FIG. 7 is a schematic electric wiring diagram of the
flasher shown in FIGS. 1 through 6, with voltage com-
pensation added; and

FIG. 8 is a corresponding schematic wiring diagram
illustrating a modified voltage compensating arrangement.

Referring first to FIGS. 1 through 6, the principal oper-
ating components of the flasher are a snap action, prefer-
ably electrically conductive metal, main or primary vane
10 to which is attached a pull ribbon 29 of electrically
conductive thermally expansible metal whose resistance
is such that the load current is capable of elevating ifts
temperature by a substantial amount, and an auxiliary or
secondary vane 40, which is also a snap action preferably
electrically - conductive metal vane, and which has at-
tached thereto a pull element such as a ribbon 30 of
preferably electrically - conductive but essentially ther-
mally expansible metal having an: appreciable coefficient
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of expansion. As set forth in Welsh Patent No. 2,756,-
304, each vane is formed with linearly extending aligned
and spaced pre-set deformations (not shown) which ex-
tend diagonally thereacross and provide an initial bending
line about which the vane is bent in its “restored” posi-
tion. At the ends of this diagonal, the corners 11 and 41
of the respective vanes are bent out of the general plane
of the latter and the opposite ends of the respeciive pull
ribbon 29 or 59 are permanently secured thereto as by
welding, soldering, brazing or the like. Fach pull ribbon
is secured to its associated vane in the cold coniracted
condition of the pull ribbon and while the vane is bent
about ancther bend line extending at an angle to the
deformations or initial bend line. Thereby, the vane,
with its pull ribbon attached thereto, is bent about this
other bend line in a “stress-deformed” condition to store
polential energy in the vane so that the iatter tends always
to snap back to the “restored” position as scon as the
tension holding it in the “stress-deformed” condition is
released. :

As the temperature of the associated pull ribbon in-
creases, due to the fiow of electric current therethrough
or due to a heat input thereto, the puil ribbon expands
and, after a predetermined expansion of the pull ribbon,
the potential energy in the vane overcomes the holding
force of the pull ribbon and the vare snaps to its re-
stored position in which it is bent about the linear defor-
mations or initial bend line. As the associated puil rib-
bon cools and contracts, it spaps its vane back to the
stress-deformed condition in which it is bent about the

end line extending at an angle to the deformation. As
further explained in Weish Patent 2,756,304, when the
vane is fixedly supported at a zone or point spaced lai-
erally of the initial bend line defined by the linear defor-
matons, a movable portion of the vane will have a rela-
tively high amplitude of motion when the vane is alier-
nately snapped belween its restored and stress-deformed
positions. _

The fiasher operating elements are supported upon a
dielectric base 12 which, in the particular form iflustrated
in FIGS. 1 through 5, is substantially rectangalar with
rounded corners and has a ledge 13 extending there-
around. This ledge serves to seat a metal casing or shell
14 for the flasher. However, it should be understood
that, while a substantially rectangular base is illustrated,
the base could have any other configuration without de-
parting from the scope of the invention.

The base 12 is provided with three lugs or prongs I6,
17 and 18, Of thess, lug 16 is the “X” or “battery” ter-
minal of the flasher, lug 17 is the “L” or “load” terminal
of the flasher, and Iug 18 is the “P” or “pilot” terminal
of the flasher. A relatively rigid metal bracket 15, which
is L-shape in plan, is riveted to the “¥” lug 16 for elec-
trical and mechanical connection thereto, and includes an
uvpwardly extending portion 23 terminating adjacent the
center of vane 18, The free end of portion 23 carries a
fixed contact 22 which is normally engaged with a con-
tact 21 electrically and mechanically connected to pull
ribbon 28. Contacts 21 and 22 are normally closed and
are the load current carrying contacts of the flasher as-
sembly.

A second bracket 3¢ has a horizontal portion which
is riveted to the “L” Iug 17 for electrical and mechanical
connection thereto, and serves as an electrically conduc-
tive support bracket for the main vane 16 and for the
auxiliary vane 40, Above its lower end 31, bracket 38
extends upwardly substantially perpendicular to base 12
and between the vanes 19 and 48. The upper end of
bracket 30 is forked to provide two arms 32 and 33 off-
set outwardly in opposite directions and spaced substan-
tially equidistant lateraily from the vertical center line of
bracket 38. Offset arm 32 is welded, brazed, scldered,
riveted, or otherwise anchored to vane %0 at a suprort
point substantially laterally of the line of deformations
therein. - Arm 33 is similarly anchored to the auxiliary
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G
vane 49 at a support point spaced Iaterally of the Iinear
deformations therein.

A rivet 24 secures lug 18 to the base, and a relatively
rigid and elongated bar or strip 25 has one end welded,
soldered, brazed, or the like to tivet 24. The rod or
strip 25 extends horizontally, as at 26, then upwardly as
at 27 in outwardly spaced relation to vane 16 and its puil
ribbon, then horizontally as at 28 over the two vanes,
and then terminates in a bent end 29. A support rod or
strip, which is relatively rigid, is indicated at 34 as ex-
tending substantially horizontally from the bracket 38,
and is bent cutwardly, to extend beneath the vane 49,
and then upwardly at an angle as at 36 to terminate at
a point below the center of the vane 49. A dielectric
band 37 embraces the free inner end of the portion 38
and is in turn surrounded by a band 38 of electrically
conductive material carrying a contact 52, which is rela-
tively fixed and engages with a contact 51 carried on the
outer- surface of the vane 4@ at a point spaced laterally
of the pull ribbon 58.

A strip of high electrical resistance metal, indicated at
35 and constituting a bleeder resistor, has one end sol-
dered, brazed or the like to the pull ribbon 29 on the
side thereof toward the vane %§ and just adjacent the
contact ZI. This bleeder resistor extends upwardly at
an angle, over and in spaced relation with the surface of
the vane 18, and then transversely of the flasher, where
it is formed with an undulating porticn indicated gen-
erally at 39. The bleeder resistor strip 35 is then bent to
extend over and in spaced relation with the surface of
the vane 49 and its extreme end is soldered, brazed, or
the like to the conductive band 38 so that bleeder resis-
tor strip 35 is thus in electrical conductive relation with
the comtact 52 nermally closed against the comtact 51
on vane 40. The pull ribbon 59 of vane 46 is indirecily
heated by a heating winding 45 which has one terminal
connected to the bent end 29 of bracket 25 and its other
end soldered, brazed or welded to the expansible strip
or pull element 59.

The operation of the invention will be best understood
by reference of the schematic diagram of FIG. 7. In
this diagram, due to the fact that current entry to pull
ribbon 2§ is at its midsection and its ends are connected
to the vane 19, the pull ribbon 28 has been indicated as
two resistors 20A and 28B connected in parallel with
each other. The vane 10, as well as the vane 46 and
its pull element 50, have likewise been illustrated as re-
sistors, the resistor 58 having the heating winding 45
wound therearound.

In FiG. 7, the invention flasher or thermomotive cir-
cuit breaker is illustrated as having its “X” terminal 16
connected, in the usual manner and through an ignition
switch 42, to the usual automotive battery 43 which is
representative of a battery-generator system of an auto-
motive vehicle, such as the relatively common twelve-
volt system. The flasher is illustrated as used to control
the flashing energization of front and rear turn signal
lamps indicated at LF, LR, RF and RR. These signal
lamps have one terminal grounded in the usual manner,
and are controlled by a turn signal switch generally indi-
cated at 44 as comprising a movable contact arm 45
selectively engageable with either of a pair of comtacts
47 and 48. Contact 47 is connected in parallel to the
left lamps LF and LR, and contact 48 is connected in
parallel to the right lamps RF and RR. The contact
arm 46, as is well known, normally occupies a neutral
position. When it is desired to signal a left turn, for ex-
ample, the arm 46 is swung, by the usual lever provided
on the steering column, tc a position in which it is en-
gaged with contact 47, and vice versa when a right torn
is to be signalled.

Normally, the “L” lug 17 of the flasher would be con-
rected directly to the contact arm 46 of the turn signal
switch 44. However, in order to reduce the intensity of
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the signal lamps for nighttime driving, as compared to
the intensity for daytime driving, a voltage dropping
resistor 55 is connected in series between the “L” lug 17
and the contact arm 46 of the switch 44. The dropping
resistor 55 has terminals 56 and 57, and it will be noted
that a switch 58 is connected between these terminals
in shunt with the dropping resistor. Switch 58 comprises
suitable contacts on the usual head lamp switch HLS
having “parking lamps on” and “headlamps on” positicns
for nighttime driving, as well as an “off” position for
daytime driving. The switch 58 is closed to shunt the
dropping Tesistor 55 when switch’ HLS is “off.” Con-
sequently, during daytime driving, the dropping resistor
55 is effectively cut out of the circuit between the lug
17 and the turn signal switch 44, so that the full voltage
may be applied to the turn signal lamps for flashing at
their full intensity.

When the operator of the vehicle adjusts the switch
HLS to either of its “on” positions for nighttime driving,
the switch 58 is automatically opened without any con-
scious effort on the part of the driver. Thereby, the drop-
ping resistor 55 is effectively cut into series between the
Iug 17 of the flasher and the turn signal switch 44. This
dropping resistor 55 has a value such that the voltage
drop thereacross reduces the voltage applied to the sig-
nal lamps to a value such that their intensity is reduced
to a predetermined value for nighttime driving, and
which is substantially less than the intensity value for
daytime driving. Normally, this would mean a sharp
change in the loading of the thermomotive flasher, with
a corresponding very substantial change in its flashing
rate. This is what the present invention is intended to
avoid.

Referring again to FIG. 7, it will be noted that the
bleeding resistor 35 is connected, by the normally closed
contacts 5L and 52, in shunt relation with the pull rib-
bon 206 and the vane 18, as bleeding resistor 35 has cne
end connected, in effect, to contact 21, and the other end
connected, through the vane 40 and the pull ribbon 50
in parallel therewith, to the lug 17. Consequently, and
due to the presence of the shunting bleeding resistor 35,
the pull ribbon 28 “sees” less current flow than it nor-
mally would see and thus operates at a rate which is
slower than that at which it would operate if there were
no bleeding resistance connected in shunt therewith. Fur-
thermore, the heating winding 45 for the pull element 50
of the auxiliary vane 40 is connected between the “P” lug
18 and the “L” lug 17, and lug 18 is connected to the ter-
minal 87 of the dropping resistor 55. Thus, the winding
45 is effectively connected across the dropping resistor 55.

During daytime driving, when the dropping resistor 53
is effectively shunted out by the closed switch 58, there
is no voltage drop across this dropping resistor and thus
no voltage drop across the heating winding 45. How-
ever, as soon as the headlamp switch HLS is moved to an
“on™ position, the switch 58 is opened. Thereby, the
shunt is removed from the dropping resistor 55 and the
latter is effectively connected In series between lug 17
and the turn signal switch 44. There is now a substantial
potential drop across the dropping resistor 53." Due to
the connection of the heating winding 45 in parallel or
shunt relation with the dropping resistor 55, there is like-
wise a substantial potential drop across the heating wind-
ing 45, and thus an effective current flow therethrough.
After a relatively short but predeterminable time interval,
the heating winding 45 heats the pull element 56 suf-
ficiently so that this pull element expands to an extent
permitting the vane 49 to snap to its “restored” position,
and to snap open the contacts 51 and 52. The vane 40
remains in this restored position as long as the heating
winding 45 is sufficiently energized to maintain the tem-
perature of the pull element 50 at a value such that it is
expanded to an extent no longer constraining the vane 49
to snap back to its “stress-deformed” position. - Thereby,
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8
the bleeding resistor 35 is effectively disconnected from
the circuit, and the shuat is removed from the pull rib-
bon 29 and the vane 18. Ii is apparent, therefore, that
the assembly which includes the vane 49, the pull ribbon
50, and the heating winding 48, comnected into the cir-
cuit as shown in FIG. 7, forms a means which responds
automatically to opening and closing of the switch 58

_for- automatically opening.the switch 51, 52 when the

switch 58 is open so as to eliminate the resistor 35 from
the circuit and for automaticaliy closing the switch £1,
53 when the switch 58 is closed so as to then include the
resistor 35 in the circuit.

The value of the bleeder resistor 35 in combination
with the resistance values of the elements 40 and 50 is

5o selected, with relation to the value of dropping resistor

55, that, when dropping resistor 55 is connected in series
with the flasher and when the bleeder resistor 3§ is cut
out of the circuit, the puil ribbon 29 will “see” the same
current flow therethrough as it did when the dropping
resistor 55 was shunted and the bleeder resistor 35 was
connected in shunt with this pull ribbon. Consequently,
the pull ribbon 28 will operate the vane 10 at the same
rate during nighttime driving as it does during daytime
driving, by snapping the vane 16 back and forth to cycli-
cally open and close the contacts 21 and 22. It will be’
noted that, by virtue of the described arrangement, the
same load is applied to the series flasher 18-26 at all
times irrespective of whether there is daytime driving or
nighttime driving.

As stated previously, thermomotive flashers, particu-
larly of the series type, are not only load sensitive but
they are likewise voltage sensitive. This latter factor is
of particular importance in view of the fact that the out-
put voltage of the battery-generator system of an auto-
motive vehicle may vary, during operation, over a rela-
tively wide range of, for example, from eleven to fifteen
volis, with a nominal twelve-volt system. The flasher as-
sembly of the present invention accordingly preferably has
voltage compensaton means incorporated therewith,

In the arrangement shown in FIG. 7, a voltage com-
pensating bleeder resistor 61 has one terminal connected
to the contact 21, as by being welded, brazed or soldered
to the pull ribbon 28 at the center thereof. The other
terminal of resistor 61 is provided with a contact 62. An
electrically conductive bimetal, or other type of thermo-
motive, element 69 has its fixed end electrically connected
to the “L” lug 17 of the flasher assembly, and its free
end is arranged to engage the contact 62 when the ele-
ment 69 deflects upon heating thereof. Element 60 is
provided with a heating winding 63 wound thereon, which
has one terminal connected to the “X” lug 16 of the
flasher assembly and the other terminal brazed, soldered,
or welded to the element 9. The winding 63 is thus
connected across the flasher assembly between the input
or “X” terminal 16 and the output or “L” terminal or
lug 17.

The parameters of the element 69 are so selected that,
at a potential drop of, for example, from eleven to thir-
teen volts across the flasher assembly, the element 68 wiil
remain out of engagement with the contact §2. However,
above this voltage, the element 68 will be deflected
enough, due to heating by the winding 63, so that it will.
engage the contact 62, the contact pressure increasing
with increasing voltage. When the element 60 engages
the contact 62, the compensating resistor 61, which is,
in effect, a second bleeder resistor, is connected in shunt
with the pull ribbon 20 and the vane 18. Consequently,
the pull ribbon 20 “sces” less current flow therethrough,
due to the shunting of some load current through the
resistor 60.  Normally, if there were no compensating
resistor &1 provided, the pull ribbon 20 would see an
increasing current flow therethrough with increasing voit-
age, and would thus tend to increase the f.p.m. rate of
the flasher. However, with the compensating resistor 61
provided, the current flow through the ribbon 28 remains
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substantially of the same order above a selected voltage
of, for example, thirteen volts as well as below this volt-
age so that the f.p.m. rate of the flasher remains substan-
tially constant irrespective of variations in voltage.

FIG. 8 illustrates another switching arrangement for
cutting the compensating resistance 61 into and out of
shunt circuit relation with the vane 19 and the pull rib-
bon 28. In this arrangement, a snap action vane 65,
similar to the snap action vane 49, is provided with a
pull clement. or ribbon 66 similar to the pull element or
ribbon 58, and this pull element has the heating winding
63 wound thereon and having one terminal thereof elec-
trically connected to the pull element 66 and the other
terminal thereof connected to the “X” lug 16 of the
flasher. The arrangement includes a pair of normally
open contacts 67 and 68, of which the movable contact
67 is mounted upon the vane 65 and the fixed contact
68 is connected to the outer end of the second bleeder
resistor 61. The electrically conductive vane 65 is con-
nected to the “L” terminal 17 of the flasher. Thus, the
heating winding 63 is effectively connected between the
“X” terminal 16 and the “L” lug 17 of the flasher, and
thus ‘subjected to the voltage drop across the flasher as-
sembly. When the heating of the pull ribbon &6 is aug-
mented by an increased current flow through winding
63, due to a rise in the potential drop across the flasher
above a predetermined value of, for example, thirteen
volts, the vane 65 snaps to a position engaging the con-
tacts 67 and 68 and thus effectively connecting the bleeder
Or compensating resistor 63 in shunt with the vane 18
and its pull ribbon 29. The arrangement acts in the same
manner, for voltage compensation, as does the arrange-
ment shown in FIG. 7.

While specific embodiments of the invention have been
shown and described in detail to illustrate the application
of the principles of the invention, it will be understood
that the invention may be embodied otherwise without
departing from such principles.

What is claimed is:

1. For use in a vehicle having a signal lamp, a selector
switch, a source of operating potential, and a flasher all
connected to each other in an electrical cirenit for fash-
ing said signal lamp on and off when said selector switch
is closed by the operator, and also having a manually
operable lamp switch for energizing lamps for night oper-
ation and deenergizing the latter lamps for day operation:
a dropping resistor connected in series with the signal
lamp for reducing the brilliancy thereof during night oper-
ation and a bleeder resistor electrically connected to the
flasher for increasing the load under which it operates, a
first switch shunting said dropping resistor when said first
switch is closed and a second switch electrically connected
with said bleeder resistor for disconnecting the latter from
the circuit when said second switch is open and connect-
ing said bleeder resistor into the circuit only when said
second switch is closed, said first switch being operatively
connected to said lamp switch to be opened when said
lamp switch is set for night operation and to be closed
when said lamp switch is set for day operation, so that
during day operation said dropping resistor is shunted by
said first switch, and means responding autematically to
opening of said first switch for automatically opening
said second switch to disconnect said bleeder resistor from
the flasher when said first switch is opened to place said
dropping resistor effectively in the circnit of said signal
lamp, whereby the bleeder placed on the flasher by said
load resistor through said second switch is removed there-
from by the opening of said second switch when said
dropping resistor is made effective in the circuit by the
opening of said first switch, the resistance provided by
said dropping resistor as compared to the resistance pro-
vided by said bleeder resistor being effective to maintain
the load on said flasher substantially constant.

2. For use with a vehicle having a signal lamp, a
selector switch for energizing the signal lamp, a source
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of operating potential, and a flasker all electrically con-
nected in a given circuit for flashing the signal lamp
on and off when the operator closes the selector switch,
and a lamp switch for illuminating a lamp during night
operation and extinguishing the latter lamp during day
operation: a dropping resistor connected electrically into
the circuit for reducing the brilliancy of said signal lamp
during night operation, a bleeder resistor connected elec.
trically to said flasher for increasing the load under which
it operates, a first switch connected in parallel with said
dropping resistor and operatively connected to said lamp
swiich to be opened when szid lamp switch is closed
by the operator for night operation and to be closed
when said lamp switch is open during day operation,
so that during day operation said dropping resistor is
shunted and said signal lamp operates at. full brilliancy
while during night operation said lamp resistor is effec-
tive to reduce the brilliancy of said signal lamp, a second
swiich connected electrically to said bleeder resistor for
disconnecting the latter from the circuit when said second
switch is open and including said bleeder resistor in the
circuit when said second switch is closed, and electrical
means connected in paralle! with said first switch so as
to also be shunted thereby when said first switch is closed,
said electrical means being operatively connected to said
second switch for automatically opening the latter when
said first switch is open and for automatically closing
said second switch when said first switch is closed, so
that said electrical means responds automatically to con-
nection of said dropping resistor to the signal lamp for
reducing the brilliancy thereof to eliminate the bleeder
resistor from the circuit, said dropping and bleeder re-
sistors having resistances which maintain the load on
the flasher substantially constant irrespeciive of which
one of said latter resistors is effective at any given in-~
siant, so that the flasher operation is uninfluenced by
change-over between day and night operation.

3. The combination of claim 2 and wherein said
bleeder resistor, said second swiich, and said electrical
means are all connected in series with respect to each
other and in parallel with respect to said flasher.

4. The combination of claim 1 and wherein a means
is connected electrically with said fiasher to compensate
automatically for an increase in operating potential above
a given limit,

3. For use in a vehicle having a signal lamp, a man-
vally operable selector switch for energizing the signal
lamp, a source of operating potential, and a flasher all
connected electrically to each other in a given circuit
for flashing the signal lamp on and off when the selector
switch is closed, and a lamp switch for energizing and
illuminating a lamp during night operation and deenergiz-
ing the latter dropping during day operation: a lamp
resistor connected in series with the signal lamp to re-
duce the brilliancy thereof during night operation, a
bleeder resistor connected electrically to the flasher for
increasing the load under which the flasher operates, a
first switch connected in parallel with said lamp resistor
for shunting the latter when said first switch is closed,
said first switch being operatively connected to said lamp
switch to be closed when said lamp switch is open during
day operation and to be open when said lamp switch
is closed during night operation, so that said dropping
resistor is effectively included in the circuit open during
night operation to reduce the brilliancy of the signal
Iamp during night operation, a normally closed switch
connected electrically to the bleeder resistor for including
the latter in the circuit while said normally closed switch
is closed and for eliminating the bleeder resistor from
the circuit when said normally closed switch is opened,
a snap vane movable between a stress-formed position
and a restored position, said Snap vane being operatively
connected to said normally closed switch for opening
the latter when said snap vane is in its restored posi-
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tion and for closing said normally closed switch when
said snap vane is in its stress-formed position, a pull
ribbon operatively connected to said snap vane for main-
{aining the latter in its stress-formed position when said
pull ribbon is cold, and a heating winding extending
around said pull ribbon to heat the latter and connected
in parallel. with said first switch to be- shunted by the
Iatter when said first switch also shunts said dropping
resistor, said first switch upon being opened by closing
of said lamp switch rendering said heating winding effec-
tive to heat said pull ribbon so that the latter can ex-
pand to release said snap vane for movement to its re-
stored position opening said normally closed switch and
thus eliminating said bleeder resistor from the circuit
when said first switch is opened during night operation,
said bleeder resistor and dropping resistor having re-
sistances which maintain the load on the flasher sub-
stantially constant irrespective of which of said resistors
is effectively included in the circuit at any given instant.

6. The combination of claim 5 and wherein said flasher
includes a snap vane and pull ribbon substantiaily identi-
cal with those connected to said normally closed switch,
and said bleeder resistor being connected at one end to
said pull ribbon of said flasher and at.an opposite end
to one of the contacts of said normally closed switch.

7. For use with a vehicle baving a source of operat-
ing potential, a signal lamp, a selector switch for en-
ergizing the signal lamp at the option of the operator,
a dropping resistor connected electrically to the signal
lamp for reducing its brilliancy during night operation,
a first switch connected in parallel with said dropping
resistor for shunting the latter, and a lamp switch adapted
to be closed during night operation and open during
day operation and operatively connected to said first
switch for opening the latter during night operation to
render said dropping resistor effective for reducing the
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brilliancy of said signal lamp and to close said first switch
during day operation to maintain the signal lamp operat-
ing at full brilliancy during day operation, an assembly
comprising a fiasher, a bleeder resistor connected elec-
trically with said flasher, a normally closed switch con-
nected electrically with said bleeder resistor for eliminat-
ing the latter from the circuit when said normally closed
switch is open, and an electrical means connected elec-
trically to the normally closed switch for opening the
Iatter when the electrical means is energized, and termi-
nals connected electrically to the flasher and electrical
means for connecting said flasher to the source of op-
erating potential between the latter and the signal lamp
for flashing the signal lamp on and off when the selector
switch is closed, and for connecting said electrical means
in parallel with said first switch to render said electrical
means operative only when said first switch is opened
during night operation for automatically opening said
normally closed switch to eliminate said bleeder resistor
from the circuit, whereby said bleeder resistor is elimi-
nated from the circuit only when said dropping resistor
is effective to reduce the brilliancy of the signal lamp
during night operation, and the resistances of said bleeder
and dropping resistors maintaining the load on the flasher
substantially constant irrespective of which of said re-
sistors is effective at any given instance.
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