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1

This application is a continuation-in-part of
my application Serial No. 148,545, entitled “Ther-
mally ‘Responsive Current Flow Changer,” filed
March 9, 1950, now abandoned, and of my appli-
cation Serial No. 177,059, entitled “Electric Cur-
rent Intensity Changer,” filed August 1, 1950, now
abandoned.

My invention relates to intermittently operat-
ing switching devices, and more particularly to
devices which comprise an expansible element
and which are particularly adapted to signal sys-
tems. ‘

A general object of my invention is to provide
an improved intermittently operating switching
device.

Specific objects of my invention are to increase
the reliability, simplicity and life of intermittent-
ly operating switching devices, to decrease the
number of parts required, and to provide simple
original adjustments or settings of the time cycle
in such devices.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims. My invention
itself, however, both as to.its organization and
method of operation, together with further ob-
jects and advantages thereof, may best be un-
derstood by reference to the following descrip-
tion taken in connection with the accompanying
drawings, in which:

Fig. 1 is a side elevation of a device in accord
with the preferred embodiment of my invention;

Fig. 2 is an end elevation of the device of Fig. 1;

Fig. 3 is a side elevation of the device taken
from the side opposite that shown in Fig. 1;

Fig. 4 is an end elevation of the device taken
from the end opposite that shown in Fig, 2;

Fig. 5 is a reduced perspective view of the de-
vice of Figs. 1-4;

Fig. 6 is a top view of the device of Pigs. 1-4;

Fig. 7 is a schematic representation of portions
of the device as incorporated in a direction sig-
nalling system for autcmotive vehicles;

Fig. 8 is an enlarged detail side view of a por-
tion of the device of Figs. 1-4 representing the
position of certain parts of the device when the
switching contacts are in open position:

Fig. 9 is a similar detail side view of the parts
shown in Fig. 8 taken when the contacts are in
closed position.

Fig. 10 is a detail side view on the same scale
as Pigs. 1-4 of a portion of the device showing
the contacts in closed position;

Fig. 11 is a top view of g device of modified
construction in accord with my invention;
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Figs. 12, 13, 14, 15 and 16 are plan views of
blanks prior to forming and assembly into the
modified device of Fig. 11; and

Fig. 17 is a schematic representation of portions
of the modified device of Fig. 11 as incorporated
in a direction signalling system for automotive
vehicles.

As seen in Fig. 1 the preferred embodiment of
my invention comprises an insulating base mem-
ber I, to which is mounted an upstanding post 2
carrying at its upper end a pivot or fulerum por-
tion 3. An arm or lever member 4 is pivotally
supported by the fulerum portion 3 and is ar-
ranged to swing back and forth in accord with
respective contractions and expansions of a ther-
mal wire §, which comprises an electrically con-
ductive thermally expansible operating element.
Wire § is soldered or otherwise mechanically af-
fixed to a bendably adjustable support or anchor
member § attached to base | by means of bolt 1.
The upper end of wire 5 is soldered or similarly
afiixed to a protruding head portion 8 of arm 4.
As seen in Fig. 1, head portion 8 and anchor mem-
ber § are preferably curved at the portions in
contact with the wire to reduce fatigue failures
of the wire at its connected ends.

Circumscribing the exfending lower portion 8
of arm 4 is a tension spring 9. The upper loop
of this coil spring engages a noteh {1 in the lever
arm 4, and the lower end of the spring extends
beyond the lower end of the lever and engages a
movable contact member (2. Member 12 carries
a contact button I3 at its upper end, which is
adapted to make contact with one side of a con-
tact button {4 carried at the upper end of a re-
silient contact member i5. The operation of the
device is such that relaxation or expansion of
the wire 5 permits the lower end of arm 4 to move
to the right, as seen in Fig. 1, to oscillate contact
member 2 on its pivotal support 15 in the direc-
tion to move button 13 into contact with button
i4. When this occurs, contact element 15 bends
toward the left and button 14 makes contact with
button 17 of contact member (8. A resistance
element 18 connects between the conductive sup~
port member § at the lower end of the active ex-
pansible element 5 and an electrical terminal 20,
The resistance element {9 preferably comprises a
loosely coiled continuous extended portion of
wire 5.

Turning now to Fig. 2, the upstanding post 2
is seen to comprise a foot portion 21 bolted to
base | and a lower arm portion 22 which serves
to provide the notched pivot 16 in which a knife
edge 23 of contact member 12 engages. The
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movable contact member |2 comprises a generally
U-shaped, thin, metal member having an up-
standing contact~-button-carrying portion and an
opposite upstanding stop-engaging portion 24.
Knife edge 23 extends inwardly from the contact-
button-carrying portion, and a similar knife edge
25 extends inwardly from the stop-engaging por-
tion 24 to seat in downwardly opening pivot notch
formed in the'post 2. -

A stop member. 26 extends from the post-2 to be
engaged by portion 24 of contact member 12 when
the movable contact 12 is oscillated into open:
position. Oscillations of contact.member .12 re-
sult from motions of lever member ‘4, and these
motions are transmitted through tension spring
10 to the spring connection with member: 2. at
aperture 21. As seen in Figs. 1.and 2, the. lower
end of spring 10 is formed into a hook portion
28 which engages in aperture 27 of member:12
below the pivot axis established through knife
.edges 23 .and 25. As seen in Fig. 2, the pivat or
“fulerum portion. 3 comprises. an upper tab hent:at
right angles to the.bady.of pest.2.and.comprising
.a noteh.in which.arm 4 .is disposed. . By eompar-
.ing the views. of .Figs. 1.and.2,.it will.be seen that
“lever 4.may be.positioned. on.pivot.portion 3 by
‘inserting the pivot portion into aperture 29. : The
-area.at-the bottom .ef the.notch in pivot.portion
'3 may he knife.edged to .provide.a minimum.of
friction.in the swinging of arm 4.

_As seen in Fig. 3, stop 26 extends downwardly
dlong a. substantial portion of post 2. and is. en-
gaged by portion.24 of contact member {2. .Mem-
ber 26 .is preferably of .a .resilient.metal which,
‘however, .is .readily deformed, as: hy. pliers, .into
a. desired adjusted.position at the time of fabrica-
tion of the device, or during.tests. When the
switeh is in-the open position, stop-28 resiliently
urges.portion 24 toward.the right, as seen in Fig..3,
although member 28 is insufficiently resilient ap-~
preciably to.follow portion.24.as. member. 12 osecil-
Tates inito the switeh closing .pesition. -Original
adjustments of the timing cycle of .the device are
_accomplished.not. only by bending. member 28.to
‘limit motion of portion . 24.at the .desired posi-
‘tion, but also by .hending anchor member § to-
ward or.away from base 1, as necessary .properly
to tension expansible element. 5.

“Fig. '3 further discloses .the pivotal support
notéh 38 which is formed.in the body of post 2.and
‘in which is engaged the knife edge hereinabove
_identified hy the numeral.25.

Pig. 4'is an end view of the device.of Figs. 1-3.
‘Fig. 4 .shows further details of the .shape .and
arrangement of the several parts. of the device.

_For example, the U shape of contact.member (2
!is clearly portrayed and.the arrangement of the
upstanding stop-engaging portion 24 and.of .the
.upstanding -contact-button-carrying .portion .31
are readily .apparent. Anchor member 8 is seen
to.camprise .a curved portion to. which expansible
element 5.is affixed.

Partions of the device as.shown in the. four
views .of Figs. 1-4 have been .similarly numbered
in each instance.to.assist.in.a. clear understand-
ing of the construction, although, for the sake of
brevity, specific. descriptions in connection. with
each figure are not repeated. It will .be under-
.stood: that the description of .parts of the. device
most clearly seen in one of the figures is equally
-applicable.to the similarly identified Jparts.as.seen
.in -each -of :the .other figures.

.A perspective view.of the device of Pigs. 14 is
.shown in reduced: scale;in.Fig. 5. The method of
_attachment of post-2 to base | by means of foot 21
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and bolt 32 is readily apparent, and it will be
noted that stationary contact member (8 is simi-
larly attached to base | by means of bolt 33. The
bolts 32 and 33 additionally serve to provide elec-
trical connections below base | to the respective
conductive members supported thereby. The
view of Fig. 5 also discloses the relative arrange-
ment of expansible element 5, anchor member 8,
‘contact meriber:i2, resflient eontaet member 15,
spring-10 and lever memiber-4.

The top view of Fig. 6 specifically discloses the
.$hape and arrangement of fulerum portion 3 of
_post.2.in connaction with arm 4, and also shows
.the general shape of the pivotal support portion
‘16’. The bottom end of post 2 extends into foot
#1, and the post is held to the base by means of
electrically conductive bolt 32. Electrically con-
ductive bolt I3 is seen to be arranged similarly to
support contact member 18, and a bolt 34 mounts
terminal lug 20 for resistance element 19 to the
.base .J.and.further serves to mount resilient.con-
tact member .15 to the base by.means.of.a hori-
.zontal Jower foot portion 35-of member L5 which
extends. alang .the upper surface of the base and
under:lug.20.

Fig. 7 is a schematic.diagram including .par-
tially fragmentary representations of -portions.of

_the switehing device hereinahove. disclosed dem-

-onstrating the incorparation of the device in an
.automobile direction signalling system.or the lke.
The .conductive pest .2 .is connected to. the. un-
grounded terminal of the automobile battery 38,
1o.the movable contact. memker {2 and, through
.the head .portion .8 of arm 4, to the upper end
of expansible element 5. The lower end of ex-
_pansible element 5. is. connected through resist-
ance element (9 to intermediate resilient contact
member.15.and to blade 37.0f a manually operable
.direction. signalling switch. Signal:lamps 38, 39
are connected in parallél to.one switch point ‘40
of the signalling swit¢h, while lamps 41, 42 are
connected t0.a seeond switch poirt.43. A central
insulated switch. point 4% is provided at the “off”
position: of the signalling switch. Lamps 38 and
.39 may be mounted respectiveély at the forward
and.rearward ends of the vehicle and on one. side
thereof, while lamps 4( and 42 are similarly ar-
ranged aon.the otherside. A dash-mounted pilot
lamp 45 is preferably included in the system and
is connected to stationary contact member I8 of
.the device. Each lamp is returned to. .the
grounded battery terminal.

Operation of the system to signal a turn in.one
or the other direction 'is .initiated by. moving
switch blade 31 from its narmal “off” position at
.point 44.to point 40 or 43 as appropriate. . As-
suming that the blade has been moved to point
49, as.shown, current from the battery .36 flows
through post 2 and wire § in series, .thence
through resistance element. 19, blade 37 .and
switch .point 40 and through lamps 38, 39, in
parallel back .to the .grounded battery terminal.
The resistance .of elements § and {9 is such that
lamps 38, .39 received. insufficient energy to be
illuminated to full brilliance and .they may re-
main substantially completely dark. The cur-
rent through wire 5, however, is sufficient to heat
the wire in a.shart period of time, such.as.one-
_quarter or one-half second, to a temperature at
which the wire will undergo a change in its;length
dimension in the direction or sense corresponding
to.an extension of the wire. A very small amount
of elongation of wire 5 will result in snap-actu-
ation.of movable contact. member 12 into contact
with.member 15, and member 15 is therehy -resil-
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‘lently swayed into contact with member 8. Con-
tact between buttons 13 and {4, of members 12
and-15, respectively, provides a short circuit for
‘the elements 5 and 19 and supplies the full battery
voltage to lamps 28, 39.  The further contact of
button 14 with button 17 of member 18 supplies
“the full battery voltage to pilot lamp 45.

Since elements 5 and (9 are short circuited
upon engagement of buttons i3 and 14, element
5 is no longer carrying current, and it will:lose
heat and undergo a change in length in the direc-
tion or sense corresponding to: contraction *or
shortening of the wire. The contraction due to
cooling, within a short time, will be sufficient to
-bull'arm 4 back toward its original position. The
‘returning arm snaps movable member 12 into its
original ‘open-cireuit position, thereby removing
the short-circuit around elements 5 and 19 and
permitting button i4 to separate from button 17
to extinguish pilot Jamp 45. Current now fows
through element % to initiate a new eycle.

The operation of the intermittently operating
switching device in accord with my invention,
when embodied in a signalling system or the like
of the general type indicated in Fig. 7, may be
Turther understood from the detail views of Figs.
8 and 9, taken in connection with' the general
-operating’ principles ' éxplained above- and the
overall arrangement of the device described with
reference to PFigs, 1-5. :
' Fig. '8 shows a small part of lever 4, including
its extreme lower end 46, together with the cir-
cumscribing - lower portion of spring {0. The
'spring is arranged with its lower hook portion 28
engaged in the above described aperture in mov-
able- contact member 12" Only the lower part
©of member 12 below the pivot {6 is shown. It will
beé seent that this lower part of member I2 is
bent or inclined slightly from the vertical when
the contacts of the device are in open position
with the wire 5 in cold condition in accord with
Figs. 1, 3 and 7. The force of stressed tension
spring 10 on the member 2 as applied by the
hook portion 28 is in the direction of arrow 47,
‘and the force exerted by the spring on lever 4
is opposite in direction to that of arrow 41. Ac-
‘cordingly, while the force on member 12 is slight-
ly to the left of pivot {6, thereby to retain the
lower portion of member 2 at the Teftward limit

of its swing and with the portion 24 of member

12'In engagement with stop 26 as seen in Fig. 3,
there is a horizontal foree component tending to
urge or bias lever end 46 towsrd the right. The
horizontal component tending to move lever end
46 toward the right is counteracted by the cold,
and therefore contracted, wire 5. Spring 16,
being a tension spring, is stressed by stretching
from its rest or zero tension condition when it
Is installed in the switch device. It will be clear
from this discussion that spring 19 operates as a
return spring continuously urging lever 4 in the
direction te provide continuous tension on wire §
and additionally as an over: center operating
spring for contact member 12: - )

The direction of the forces on the member 12
are altered upon relaxation or expansion of the
wire § resulting from the heating of the wire,
which may occur as described above in conrec-
tion with Fig. 7. Upon such expansion or re-
laxation of the wire 5, the Horizontal biasing force
component of spring {8 on the lever swings end
46 toward the right, as viewed from the side
shown in Figs. 1, 8 and 9. ''The swinging of lever
end 46 toward the right changes the direction
of the force applied to member 12 until this force
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is in a direction immediately to the right of pivot
16 and this force then results in the snapping of
member 12 into the position of Fig. 9. The di-
rection of spring force now applied to member
12 is indicated by arrow 48 and is seen to pass
immediately to the right of pivot I8, but it will
be noted that a horizontal biasing component
tending to urge lever end 46 to the right still
exists. ' S
Member {2 in the position of Fig. 9 has caused
the contact buttons to engage, and the now hot
wire § starts'to cool and contract. A'slight con-
traction of the wire 5 is sufficient to move lever
end 46 from its Fig. 9 position far enough toward
the left to snap member 2 back into the position
indicated in Fig. 8. S
The double function of spring [0 will be ap-
parent from the above discussion. As demon-
strated, there is a continuously applied horizontal
biasing force component from the spring tending
to urge lever 4 in the direction to apply continu-
ous tension to wire 5, and the spring 10 also serves
to provide over-center or snap actuation to mem-
ber 12. In the particular construction shown,
spring 10 further functions to retain member 12
in position in its pivotal mounting arrangement.
Oscillations of the member (2 are limited in
the opposite directions, respectively, by ‘stop 28
and by contact members 15 and {8. Thus in the
open contact condition, when wire 5 is ¢old, por-
tion 24 of member 12 will be in engagement with
stop 26, as seen in Figs. 1-6. "Stop 26, being re-
silient and being slightly bent back by the pres-
sure of portion 24, provides a portion of the force
hecessary to move member {2 from its open con-
tact position toward its closed contact position
of Fig. 9. Since stop member 26 can be perma-
nently adjusted by bending with a pair of pliers,
or the like, during manufacture or during final
adjustments; it furnishes a convenient means for
regulating the duration of the period during each
cycle in‘which the contacts are open and the wire
5 is being heated. The duration of the open con-
tact period is also dependent, upon the size, length,
and resistance of wire 5, the resistance of ele-
ment 9, the tension force of spring 10, and the
relation between the wire 5 and lever 4, this latter
relation being adjustable by bending. anchor
member & toward or away from base {. In prac-
tice, it has been found appropriate to provide a
wire 5 about one inch in length and comprising
Nichrome of between about 0.007 and 0.012 inch
in diameter if the device is to be used in auto-
mobiles with six volt batteries. .The resistance
element 19 may have » resistance about one to
two times that of wire 5, and when used with
lamps 38, 39 of about 21 candlepower each, the
device so constructed and arranged may be ad-
justed to have a cycle time of the order of one
second or less. Persons skilled in the art will
understand that too little totsl resistance in wire
5 and element 19 will permit sufficient current
to pass to illuminate the lamps 28, 39 during
the period in which the wire § is being heated,
and such persons will further understand that
the permissible tension of spring {9 is limited by
the tensile strength of wire §. 1t has also been
found possible so to arrange and adjust the de-
vice, by providing a wire § of five-eighths inch
Iength and of 12.6 mil diameter Nichrome, that
no operation occurs upon failure of one lamp 38
or 39 when switch blade 37 engages contact point
40. In practice, accordingly, in the signalling

system of Fig. 7, failure of one of the signal lamps
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4a .indicated -tothe -gperator. by -the absenoce of
Dlinking . of the /pilat lamp: 46..

- It awvill be understood that the dimensions -and
propartions ;indicated .above -are -exemplery .onky,
.and that-the dimenstons-and-adjustments-can be
seleated to adapt the device for servige in:any of
many-different . systems.

- The-operation: of -the device- is further related
to and effected by the action of contact memhers
A5 .and 18.. As shown in Fig. 10, snapping of
movable contact member (2 into:the: closed:.con~
taet, hot wire, position eauses butten 13- to engage
button - 48.and to:sway or bend resilient-contact
member -i§ toward member -i8-until -button -4
meets. button 47, A wiping action-of-contactbut~
ton i3 against button 14 is obtained by the re-
silient bending of member £5. - According -to'the
circuis of :Fig. T, it will be -noted that anly pilet
1lighi-current passes from hutton :#4.t0 button 1,
‘hut appreciable ‘wiping of .the .contact between
these two buttons may also be-obtained by making
stationary -contact 18- of slightly resilient mate-
rial. Stationary.centact member (8-.serves-as &
stop.to limit the motion of movable contact mem-
ber .12 .in .its:switch closing direction, as well as
a.contact for electrical conneetion -through but-
ton 11.to buttons 4 and I3. The resilience of
membher 1§ assists in returning oscillable or mov-
able cantact member:12 -from . the-eireuit -closed
position .of ‘Pig. 10 to.the open-circuit -pesition-of
$he earlier described Figs. 1-T7.

~.A modified .device in accord with my mven-
tion.is. shawn in tep view in Fig. 11. -In this mod-
ified censtruction, insulating ‘base mentber . 49
carries an .upstanding .pest member 50 having a
foat. partion .5t rigidly mounted-by means of -a
clip 62 to the base. A lower arm 53 is formed
integral with post.§0, and the lower.arm-is shaped
similarly to arm.22:.of the preferred embodiment
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to provide .a bearing notch for -movable-contact -

member. 54, . which, in turn, is shaped and -ar-
ranged .like contact member 12 of -the preferred
embodiment. .Contact member 54 comprises an
upstanding stop-engaging portion 24’ which: co-
operates with a fixed, though preferably slightly
resilient, stop member 26’, the stop member being
carried hy.post member 50. The arrangement
corresponds to .the. portion 24 and stop 26-:of
the preferred embodiment, both.in structure.and
function. Movable contact. member .54 further
carries a contact button.55 which cooperates with
the contact hutton of intermediate resilient- con-
tact member §6, and this resilient contact mem-
ber sways, as the switching device operates into
closed circuit condition, against stationary.contact
member §1. The operation of contact members
‘54, 58, 57 thus corresponds to.the operation -of
contact members (2, {5 and 18 of the first em-~
bodiment as described above.in connection with
Fig. 10. The contact. memher.§6 differs.in shape
from member 5 of the preferred.embodiment,
‘particularly in its foot portion, and Fig. 12 is a
plan view of ‘a blank for member 56. .As there
seen, button 58 is affixed near the upper end of
a flat, resilient body portion 59, while a foot por-
tion 60°is arranged to be bent at approximately
2 right angle to the body portion. Slots 61 are
cut into opposite sides of the foot portion 60, and
these slots are arranged to receive ears of a clip
which ‘gttaches the member 56 to the base 49.
Foot portion 60 extends into a terminal tab 62,
which ‘may-be bent upwardly from the ‘foot, and
te -which a . coiled resistance element may be
soldered.. :

Big: 13.iHustrates.a.blank from -which the post
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50 is formed. -Foot-portion-6i of post-50.is mar-
ranged to be-bent: at a right:angleto-the upstand-
ing 'stanchion 'body -portion €8, -and slots 64.are
.provided:.in ‘the foot to:-receive the ears -of &
:mounting clip. The foot extends-into-a support
.or-anchor 66 of the lower end of the thermal ex~
pansible-element, .and the-anchor- partion :of the
foot -y 'be bent .upwardly a few -degrees from
the flat mounting portion:of .the feoot.

Lower arm 83 extends from one side-of the post
body portion:83 to be bent at the-two: fold lines
.indicated -on the blank inte a position to:dispose
,pivotal support notch 66 in spacedalignment
with pivetal.support notch 81, which is formed
in the -post -body ‘63. These notches 86 -and &1,
-aecordingly, -align pivotally {o-support the -mov-
.able contact-member ‘54 in the manner:deseribed
for notches -16-and. 30 and the contact -member
42 in the preferred embodiment. :An upper.lever
pivot or .fulerum portion 88 extends fromthe
post body 63.and has a notch formed with-a hori~
.zontal knife.-edge . pivot . 69, -and -the operating
lever member, -identified by the numersal 18-.in
JFigs. 11 .and 17, .swings or pivots.on knife-edge
,pivot .69 in the. assembled -device.

.Btationary -contact member §1 is shown.:in
blank .plan view in Fig. 14. Contact member §
.may be less resilient than .contact -member §8,
but it is of similar configuration, comprising e
mounting foot portion Ti having-clip ear receiv~
ing slots 12.. No terminal. tab .is .necessary-on
member .§1. since -electrical connection.theseto. is
made preferably through.its mounting. clip.

A mounting -clip .blank :52 . suitahle for use .in
afixing post member. 50 to hase 4%:is:shown.in
Fig. 15. The clip eomprises:a ‘body .portion 13
adapted .to.lie fiat against .the undenside .af .hase
49 and. & pair of ears .14 adapted to be bent up~
wardly along respective fald lines .5 .fo.extend
through small. vertical apertures.in.the base 49
and through the respective ear.receiving slots &4
of post member .50. The bedy :pertion extends
into & :terminal .lug portion. 18, which will be
bent downwardly and .by means .of .which -elec~
trical - connection to. the -supparted .member .18
conveniently made.  After.the.clip.is. positioned
with its-ears 14 extending upwardly through the
mentioned respective small hase apertures. and
through the ear receiving slots.of the member.fo
be -mounted, .the upper.ends.of the. clip. ears:arve
bent or.crimped. inwardly,.along respective fald
lines 11, to lie against the upper. surface:af.the
foot portion of the supported member.rigidiy.to
secure the member .in paosition.and to .establish
good .electrical contact hetween .the- clip and
member,

A-clip.in aceord with ‘Fig..15 .is used to.affixed
foot portion §1.of post.member 50 to insulating
base 49, and similar .ar identical clips.are used
in a similar manner to.attach .foot -partion .80
of resilient contact member 56 .and faot, nariion
11 of stationary.contact member 87 to base 48
The manner of mounting the pest and .contact
members by means.of .clips as described.has.eco-
nomic advantages, particularly in. case.of laxge
scale manufacture, over the balt and nut.mount-
ing arrangements shawn in the first described
embodiment .of this invention.

The lever member 70_of .this modification .of
my invention is of insulating material, such .as
plastic or pressed impregnated fiber,.and. com-
prises notched offset head portion 11, seen.in side
view in Fig. 17, which engages with. and. carries
an attachment:member :18 in aeeord with Fig. 16,
The attachment mentber ‘78 comprises a; fiat nretal
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member of generally rectangular shape having a
contact-tab portion 19 and a central rectangular
aperture 890.
As seen in Fig. 11, the post member 50 and con-

tact members 56 and 571 are each affixed to the’

base 49 by means of clips 52 of which only the
upper ends of the ears are visible lying against
the respective foot portions. Lever member 70
is pivotally supported on fulcrum portion 68 of
post member 50 for- oscillations in response to
expansions and contractions of thermal respon-
sive wire 81. The thermal wire is affixed, as by
soldering, to the anchor portion 65 at its lower
end and to the attachment member 18 at its
upper end. The attachment member is shown
engaged in notch 82 in the head portion 17
of lever member 10. A resistance element 83,

preferably in the form of a loose coil of re--

sistance wire, is connected: between attachment
member .18 and the lug 62 of resilient contact
member 56. Helical tension spring 84 circum-
scribes the lower extending portion of lever 710,
in the manner of the first embodiment of Figs.
1-10, connecting, at its top to the lever and at its
bottom to movable contact 54. Lever 10, through
spring 84, controls contact member. 54 exactly
in the manner hereinabove described in connec-
tion with Figs. 1-10 for lever 4, spring 10 and
contact member 12 of the first described embodi-
ment, spring 84, as before, functioning as a bias-
ing or return spring for lever 70 to cause the
lever to pivot as. the tension of wire 81 relaxes
due to heating of the wire, and further funection-
ing as a snap action spring -for contact member
54, and still further functioning as the sole-cou-
phng between the end of lever 70 and contact

member 54 for operating the: contact member in

response .to oscillation of .the lever. . As before
contraction of wire 81, due to cooling, pulls head
11 of lever 10 toward base 49 -against the hori-
zontal component of force of spring 84 exerted
continuously on the, lower end of the lever The
lower eénd of the:lever, not shown in Fig. 11 but
in ‘accord with end 46 of the lever member 4 of
the first embodiment, swings -in the d11ect10n
away . from anhchor €5 to open the contacts

58—86—567 in response to cooling and contraction
of wire 8i. Elongation of wire 81 due to heating
permits spring 84 to oscillate the lever to move
its lower end toward anchor 65, and thus to snap
member 54 into closed circuit position, corre-
sponding to the closed circuit condltlon of the
first embodiment as demonstrated in Fig. 10.

Fig. 17 discloses by flagmentary representa-
tions certain. further. details. of the mechanical
arrangement of the. modified device of Fig. 11.
The head portion 11 of lever member 70 is seen
to. comprise notch 82 offset from the pivot bear-
ing of the lever on fulerum portion 68 of the
main support post, and attachment member 18
is  disposed in notch 82. Thermal wire 81 is
soldered, or otherwise attached, to attachment
member 18, and resistance élement 83 is electri-
cally connected to wire 81 at this point. -

The lower end of thermal wire 8( is soldered
to anchor portion 65 which is bent upwardly from
the foot.portion 5. The foot portlon is affixed

to base 48 being clamped under the upper ends of -

ears T4 of the clip, of which the body portion
13 lies undér and against the under surface of
base 49.

In the exemplary c1rcuit shown in Fig. 17 ter-
minal lug 716 is conneeted through a suitable con-
ductor to the ungrounded terminal of automobile
battery 36’, the opposite terminal of the battery
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being grounded to the automobile frame. The
post member, represented in Fig. 17 by foot por-
tion 51 and anchor portion 65, completes a con-
nection from the ungrounded battery terminal to
the lower end of thermal wire §! and, through
the knife edge pivots, to movable contact member
54. Conductor 85 will be understood to represent
the connection from the foot 5 through the body
portion 83 of conductive post member 59 to the
notches §6 and 6% in which movable contact mem-
ber 54 is carried, as shown in other views, and
through the electrical contact thus established at
the notches 66 and 67 to contact member 54.

Resilient contact member 56 is connected at its
lug portion 62 to the lower end of coiled resistance
element- 83 and through its supporting clip
through a suitable conductor 86 to a manually
operated direction signal switch blade 37’. Sta-
ticnary contact member 57 is connected to a pilot
light 45’. Switch blade 37/ is movable from a cen-
tral unconnected switch point 44’ to one or the
other of points 44§’ ang 43’ to control signal lamps,
such as lamps 387, 38°.

in operation, when blade 37 is moved from
point 44’ to point 48/, for example, a circuit is
established from the battery 2§’ through anchor
portion &5 to the lower end of thermal wire $1.
The current flows through the wire &i, heating
and expanding the wire, and through resistance
element 83 and conductor 86 to the lamps 38’ and
39’, and thence through ground to the other bat-
tery terminal. Upon heating of wire 81, the de-
vice operates to snap contact member 54 against
resilient member 56, and to sway member 58
against stationary contact 57. Pilot lamp 45’ is
thus connected through contact members 57, 56,
54 to foot 51, and lamps 38’, 39" are connected to
receive current from foot %1 through contact
members §4 and 56. The current intensity to
lamps 38’, 89’ is substantially greater with con-
tacts 54, 56 closed and with the wire 8{ and re-
sistor 83 short circuited or shunted by these con-
tacts. Since no appreciable current flows in wire
81 while contacts 54, 56 are closed, the wire cools
and changes dimensions in the contracting sense
or direction, resulting in the operation of the
lever member against the horizontal bias of spring
84 into the position at which the movable contact
member 54 snaps into the open circuit position.,
With the contacts now open, pilot lamp 45’ is
extinguished, and the current to lamps 38’, 39’
is so reduced by the series connection of wire 8i
and resistance element 83 that these lamps are
dimmed or nearly extinguished. The cycle may
now start again as wire 81 is once more heated,
and the operating cycles continue so long as
switch blade 37’ remains in contact with one or
the other of contact points 490’, 43’,

The contruction of the device in accord with
Figs. 11-17 permits ready assembly in that, fol-
lowing clipping of stanchion 50 and contact mem-
bers 58, 81 to base 49, lever 10, spring 84 and mov-
able member 54 may be mounted without inter-
ference from expansible wire 81, and wire 81 and
resistor €3 may be soldered to yoke 18 prior to
installation of the wire, resistor and yoke in the
device. When the lever 19, spring 84 and member
54 are in place, resistor 82 may be soldered to its
lug 62 on contact member 56, yoke 18 may be
slipped on protrusion 17 of lever 18, and wire 81
may- finally be soldered to portion 65 of foot 51.
The final tension adjustment is made by bending
bortion 65 downwardly, and this final tensioning
of the wire will swing yoke 18 from its vertical
bosition of Fig. 17, for example, into alighment
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with the taut. wire 81.  Resistor 83 exerts no
appreciable force on yoke T18.

If it is desired later to disassemble the device,
yoke 18 may be removed from lever 70, either by
bending 65 slightly upwardly again, or by swing-
ing lever 10 in the direction to drop portion TT,
which may require prior removal of member 54
from its bearing notches 66, 6T to relax spring 84.

While I have shown and described only certain
preferred embodiments of my invention by way of
illustration, many meodifications will occur to
those skilled in the art, and I therefore wish to
have it understood that I intend, in the appended
claims; to cover all such mogdifications as fall
within the true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A thermal expansible wire switch device
comprising an oscillable lever, a thermal wire
connected to swing said lever in one direction in
response: to contraction of said wire, a stressed

return spring. affixed at one end to said lever con-.

tinuously urging said lever in the opposite: direc-
tion to tension'said wire; a movable:contact mem-
ber, pivotal support and stop means for said mem-
ber supporting said member for limited pivotal
oseillation about a pivot axis, the other end of
said spring being eonnected to said member at a
point spaced from said pivot axis and: effective in
response 1o lever oscillation to.oscillate said mem-
ber over center between limit positions established
by said stop means.

2 Inan intermittently operating switching de~
vice, a. pivotally mounted movable contact mem-
ber, stop-and electrical contact means engageable
by said member establishing a first limit position
for said:movable member in a predetermined di-
reetion and a second limit position in the opposite
direetion, said means comprising eleetrical circuit
means. respectively opened and closed in.accord
with :the pivotal position of said member in re-
spect to one of said limit positions, a spring hav-
ing am end conneeted: to: said member for snap
actuation of said: member between said respective

limit positions, said spring being effective nor-.

mally to retain said member in said first limig
position, a: pivotal lever engaging and laterally
displacing  a portion between the ends of said
spring;. a thermal-electric element. operative to
force said: lever against said spring in a direction
to increase said displacement in response to a pre-
determined dimensional change of said slement,
said spring :being effective to return said. lever
upon reversal of said predetermined dimensional
change and resumption by said -element of :its
original dimension, said element being connected.
for control by said electric:circuit means.

3. A switching device comprising a mounting
member, an arm swingably mounted to a prede-
termined part of said member, a switch. member
pivotally. attached to said mounting member re-

mote from. gaid part, a spring attached to said.

arm.: between the ends of said arm, said arm
terminating in a swingable end adjacent said
switeh member, said end being in contact with a
portion between the. ends of said spring, said
spring extending beyond said arm and being
terminally attached to said switch member be-
yond: said pivotal attachment  thereof to said
mounting member, stop and switch means co-
operating with said switch member to limit said
switch member to a predetermined arc between
substantially fixed limits and to establish an elec~
trical eonnection at a first said limit of said arc
and . to open said: electrical connection at the
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second: Uimit. of. said arc, & themmo-elestric re«
sponsive. element. electrieally conmnhected: to said:
means for electrical energization under the con»
trol of said' electrical: cormection; aaid element
being mechanieally affixed  forceahbly to: swing.
said swingable .end: of said arm against the force
of said: spring when said switch member i at
one of said limits of said . are to move seid portion.
of said spring into position pivotadly tosnap said
switeh. member: te: the:other one of said:limits: af
said arc and: operable when said: switch: member
is-at said other one of sabdi limils te:relax its:
arm-swinging force whereby: said spring portvien:
moves: sald end: of sald srm: toward a position. in:
which said spring suaps said switch: mvember
again to said one:of said liméts:

4. An- intermittently operating. switching de~
vice comprising « base;, a movable member piv-
otally supported om-said base, stop means: estab-
lishing two: limit positions: for said: member, &
lever: pivotally supported on said base, & thermo-
electric: exparnsible clementd mechamically con--
neected to. said lever to force said lever te pivot
in ‘@ predetermiined diraction -in. response to a
thermadl change in a dimenstow of seid exponsible
element in a predetermined sense, 8 spring en-
gaging and urging seid lever to pivot in the di-
rection: opposite to seld predetermined direction
and effective to: pivot said lever in said opposite

- direction upon: reduction: of sadd foree in: respoense

to: a thermal change in: said dimension in' the
opposite sense, said- spring being eonnected to
said -movabie member to snap said - movable
member altermately from one to the other of said
limit- positions in response to respective pivoting
of said lever -In said -directions, and - electric
switeh centact means -controlled by said mov--
able: member connected to said expansible ele-
ment:

5. In's deviee of the kind described, 2 pivotal
contact: member, a thermo-electric expanstble:
wire element, actirating means-for-pivoting said
member in response to alternate contraction and
expanston: of said element, said means compris-
ing a-lever connected to said element and a lever-
biasing - spring, said element and spring befng
alternately effective to swing said lever in respec-
tive oppostte directions in accord with respective
alternate expamsion and contraction of said ele-
ment;, sald contact member belfig mechanically:
connected pivotally. to respond to said. swinging
of said lever; and a resilient cormtact member
contacted and swayed by engagement. of said
bivotal ‘contaet member, seid resilient. comtact
member -being in circutt with said element to
contrel electric actuation thereof.

8. In & device of the kind described; an oscil-
lable contaetor, a second comtactor, a resiltent.
contactor interposed between said oscillable con-
tactor and said second contactor; means comi-
prising electro-thiermally responsive sactuating
means_ to. oscillate sald “oscillable contactor to
sway said resilfent contactor into.contact against
said second contactor and to return said oscil-

" lable contactor to break said contact between

said" restlient contactor and second contactor
and thereafter to part said oscillable contactor
frem ' said resilient contactor, said actuating
means being conneeted for electrical actuation
to-at least-one of said-corttactors.

7. In a device of the kind described, at least
three circuit opeming and elosing contactors; a
thermo-electric responsive element to change di~
mensionally in response to changes in -eurrent
therethrough, .a: sprixig, orie of said contactors
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being pivotally mounted and connected to said
spring for snap actuation thereby in two respec-
tively opposite directions,. two motion limiting
stops for said one contactor respectively to limit
said actuation to predetermined limit positions
in each saiqd direction, one of said stops compris-
ing a second said contactor, a third said con-
tactor being resilient and being disposed between
said one stop and said one contactor to be out of
contact with said one stop and said one contactor
when said one contactor is against said other
stop and to be hammered and pressed into. con~
tact between said one contactor and said one
stop when said one contactor is actuated toward
said one stop, means comprising said third con-
tactor to supply a variable current to said ele-
ment, and means operative through said spring
to snap said one contactor in said . directions
responsive to predetermined respective dimen-
sional changes of said element.

8. In a device of the kind described, at least
three circuit opening and closing contactors, a
thermo-electric responsive element to change di-
mensionally in response to changes in current
therethrough, a tension spring, one of said con-
tactors being pivotally mounted and connected
to said spring for snap actuation thereby in two
respectively opposite directions, two motion limit-
ing stops for said one contactor respectively to
limit said actuation to predetermined limit posi-
tions in each said direction, one of said stops
comprising a second said contactor, a third said
contactor being resilient and being disposed be-
tween said one stop and said one contactor
to be out of contact with said one stop and
said one contactor when said one contactor
is against said other stop and to be ham-
mered and pressed into contact between said one
contactor and said one stop when said one con-
tactor is actuated toward said one stop, means
comprising said third contactor to supply a var-
iable current to said element, and means opera-
tive through said spring to snap said one con-
tactor in said directions responsive to predeter-
mined respective dimensional changes of said ele-
ment and to exert a biag from said spring on
sald element tending continuously to oppose said
dimensional change in a predetermined sense.

9. A switching device comprising a pivot, a
contactor oscillable on said pivot, stop means to
limit oscillation of said contactor in a respective
first direction and a second opposite direction, a
spring connected to said contactor at a point re-
moved from the axis of said pivot, a thermo-
electric element, a lever mechanically connected
to said element to be moved in response to ex-
pansion and contraction of said element in re-
spectively opposite directions, said spring being
coupled to said lever for movement thereby to
snap said contactor against said stop means in
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said first direction in response to expansion of .

said element and against said stop means in said
second direction in response to contraction of
said element, and g resilient contact member
between said contactor and one of said stop
means, said member being out of contact with
said .contactor and said one stop means when
said contactor is toward said other stop means
and being deflectable by said contactor into con-
tact with said one stop means, said resilient con-
tact member being adapted to supply an electric
current of variable intensity to said thermo-
electric element.

10. A switching device comprising a base, an
arm swingably mounted to. a predetermined part
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of said base, a switch actuating member pivot-
ally attached to said base remote from said part,
a spring attached to said arm between the ends
of said arm, said arm terminating in a swingable
end adjacent said member, said end being in con-
tact with a portion between the ends of said
spring, said spring extending beyond said arm
and being terminally attached to said member
beyond said pivotal attachment thereof to said
base, stop means to limit said member to a pre~
determined arc and comprising switch means
operative in response to pivoting of said member:
to one limit of said are, a thermo-electric respon-
sive element electrically connected to said switch.:
means for control thereby and mechanically con-
nected forceably to swing said swingable end of
said arm against the force of said spring when
said member is at one said limit to move said
portion of said spring into position pivotally to
snap said member to the other said limit and
operable when said member is in said other limit
position to .relax its said arm swinging' force
whereby said spring portion moves said end of said
arm toward a position in which said spring snaps
said member in the opposite direction again to
actuate said element to swing said end. of said:
arm against said force of said spring. :

11. A switching device comprising a support, an
arm swingably supported by said support adja-
cent one end of said arm, a tension spring sur-
rounding said arm and attached thereto between
said support and the other end of said arm and
extending beyond said other end, thermally re-
sponsive expansible means mechanically coupled.
between said arm and said support to swing said
other end in respectively opposite directions in
response to expansion and contraction of said
means, a switch-operating member pivotally at-
tached fo said support, said pivotal attachment
being adjacent said other end of said arm and
sald member having a portion extending from
said pivotal attachment in a direction generally
away from said arm, said extending portion of
said spring being terminally attached to said ex-
tending portion of said member beyond said piv-
otal attachment, stop means engageable by said

" member to limit said member in both directions

of pivoting thereof, said other end of said arm
engaging said spring hetween the ends thereof to
snap said member on said pivot between said stop
means and continuously to bias said other end of
said arm against said force of said expansible
means, said stop means comprising switch means
adapted to control the temperature of said ex-
pansible means, said switch means being so
oriented in respect to said expansible means that
said expansible means moves said other end of
said arm against said bias to snap said member
in a predetermined one of said opposite directions,
and relaxes to permit said spring to move said
other end and snap return said member in the
other of said opposite directions.

12. In an automatic flashing switeh, the com-
bination of a pivoted lever member, a biasing
spring attached at one end to said lever member
and circumsecribing said member and biasing said
member to swing in a first direction, pivoted con-
tact means actuated by attachment to the other
end of said spring, and force means responsive to
the position of said contact means periodically to
pivot said lever member in a direction opposite
to said first direction against said spring bias.

13. In combination, g base, a lever pivotally sup~
ported on said base, a tension spring attached
to said lever remote from an end of said lever
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and;cireumseribing: said: lever and: extending: be-
yomtisaid end; a thermo-electric:element connect-
ek to said lever, a.movable member pivotally: sap-:
portedton said base.and attached to‘the extending:
entt of: said spring, said:lever being-arranged for:
pitoting to swing. said lever end; in-one direction:
in:response to force exerted.by said element; said:
muovable member being positioned to:dispose: said:
spring: end -out.of line:with:said lever in:the:other:
direction: whereby: the:tension oef 'saidispring pro-:
vides: a restoring: force operative in: response: to:
reiaxatton::of, said: element: toswing. said’ end:in.
sedd:other direction; means:cooperating with.said:
movyable member to restrict said:member: to pivot-
al  motion: between substantially. fixed:limits and:
dlectrically: to control said' element, the direc-.
thomx of the force: applied: by’ said: spring’ to: sald
movable: member as effected by the position. of:
said: 1ever end: being: so.related to the-position. of:
the: pivot for: said’ movable: member that said:
movable member- snaps: alternately: from:-one. to
the:other: of .its said:limits in response:to: alter-
nate swinging: of said lever end:in said: one: and:
said other: directions.

114, An intermittently operating switch. device
comprising an: .insulating base,: a - conductive:
stanchion mounted on: said: base; an:insulating:
lever member - pivotally ‘supported: on: said base
by said’ stanchion, a conductive movable- con-.
tact: member pivotally supported on said:base by:
said: stanchion; contact’ means. electrieally  con-
neeting: with:said contact:membeyr in.response to:
swinging of said: contact. member: to:a predeter-
mined position, a.thermo-electric. expansible ele-
ment eloctrically’ and mechanically attached at
one'end: to said stanchion. and: operatively. affixed:
to.saidlever membrer at-the other end forceably:to:
swing ssid'lever member in:a predetermined direc~
tion: in response to- g predetermined; dimensional
ohange of said element, a permanent electrical
oonnection between said other end.of said:element:
andsald:contact means; a tension spring mechanis-.
cally-connectihg said lever member and movable
contact. member and arranged to. provide: snap:
actuation ‘of said: movable member. alternately
into and: fiom: sai¢t predetermined’ position, said:
spring- and’ movable: member being: disposed to:
prowida s yielding: spring biasing force against
said: lever member in-a- direction: tending: to.op+~
pose:said:forceable swinging of said:lever member.

:15. A device of the:kind described' comprising:
& bape, a movable: contact member pivotally:
supported from:said base; means:to:limit. swinging:
of’ said: member in: koth' directions. and’ to: close:
an eleetric circuit in response to swinging of! saild
member: to: one- limit position, a. lever: pivotally:
supperted from said: base, a:thermo-electric ele--
ment conneected to said:lever:to-exert a force to:
pivot said lever in' a predetermined: direction: i
response-to thermaliactuation of’'said:element.in:
& predetermined: sense, & spring connected: to:
pivot said lever in-the opposite: direction: upon:
reduction of said forece in: response: to: thermal
actuation: of said: element in-the opposite: sense,
sadd: spring being: positionedito. be: laterally. dis--
placed: in- accord with the-pivoting: of said’ lever,
saitl'spring being connected to-said'contact mem--
ber for snap-actuation of said'member alternately
Between: its sald’ limit' positions' in: response: to
said spring displacements in respectively opposite:
directions' in- accord with: said’ pivoting of seid:
lever, said circuit-beitig conrected'to said'element
for control thereof in accord withthe position of
said-contact member: ‘

16. In- combination, & base; a lever member
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pivotally supported on.said bese; g tension.spring
attachied: to saidf lever member remote: from. an:
end:of said Jever: member and:circumseribing:said’
lever: member: at . swid ond: and- extending: beyand:

- saitliend; a snap .xcting movable contact: pivotally:

supporbed 1or swinging-motion. on: said Base and:
attached to: the extending end: of said spring,
a thermo-<electric eloment: connected: to said lever:
member; means: to- limit: the swinging  motion: of:

. said: contaet and: to: close-an: gleetric: circuit-at &

first: said' imit. and to open. said -circuit at' the
second’ said' 1imit; said eloment’ being: conmeoted:
to. said circuit for-eleetrosthiermsl actuation: in:
asccord: with: the: peistion: of 'said! oontact with re--

" spect tosaid! first:1imit, said’ element being ®t-

taoched! foreeably: to- pivot: said: lever in a.prede-
termined direction laterally-to.deform ssid:spring
iy response ‘to: positioning of said: contact: ati.one
of seid: limits; saidi movabie: contact being: re-
sponsive to said laterel deformation:to:snap:to:
the-other sgid:limit thereby: to-reverse the actu-
ation' condition off said’ element, said: laterally:
deformed. spring- being: effective to-return  seid:
lever upon relaxstion of theforce of said:-element
in. saitl! Teverssed: actustion. condition to: 4 post-
tion of reduced spring dbformation at which said'
contaet snaps again to saidionelimitt

17 An' intermittently -operating: switeh: device:
comprising s swihgable lever, a. thermal expansi-
ble: wireselement: atbactied to ssid: lever to-swing
said' lever' in & predevermined direction:'in: re-
sponse tocontractivrn of said wire; & returmspring:
attached: to- said: lever: swingably to: return: said:
lever in the:opposite direction in response to ex-
pansion- of said element, saidi 'spring having @&
portion-displaced: in respeetive-oppesite directions:
correspording tothe: respective swing- displace~
ments:of seidlever, and’a pivotal switch member
for- motion. between two: oppesite limits; sald
member being: attached  to said: spring and’ re-
sponsive - $0: predetermined : respeotive- displaced’
positions:-of’ said! portion: to- snap -over-centsr
slternately from: one: to:the- other said limit:in
acoord: with ‘said respective-:displacements: of
said lever; said wire-being conneeted for controll
of alternste: expansion snd' contraction: thereoff
in-sccord with sait respective: limit positions of
said:switch member.

18: In a device of the kind: desoribed; & tension

' sprihg; 8- lever forming-a core-of said spring, &

therimo-eleetric element attached to:said:lever in:
response to a- change: in dimension- of' said ele~
ment: to-swing said lever against the tensiomn of:
said spring from:a first position to- a seecond po~
sitfon; a portionof said spring bBeihg deflected
from one peosition: to ‘another  pesition:by: said
lever motion from: said' first- position: to seid
second  position; switch- means-operatively conw=
nected’ to said’ spring- for actuation: from one: tor
another: position in response: to- said’ deflection
of said-spring portion into- said other position;
gaid: switch- means comprising: means ‘to-control
actuation: of said’element to reverse said chenge
in-dimension in: response : to: assumption of said’
other position by said switch means; said:spring
comprising: a-return spring: for saeid'lever-and be-
ihg effective: to: return-said: lever as said reversed:
change ih dimension: occurs-to said- first: pesition
thereby to-return said’ switch means to-seid one
position.

19: Th & snap acting  switch, a pivotal switehr
member; an over center:spring for actusting said’
member from one to another position; & thermal
wire- element; & lever connected- to- seid: element
for-forced motion: in: & predetermined: direction:
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In response to contraction of said element, said
lever being connected to said spring to actuate
said switch member alternately between said po-
sitions in response to swinging of said lever and
to be return actuated by said spring in the di-
rection opposite to said predetermined direction
upon expansion of said element, and control
means responsive to the alternate positions of
said member alternately to decrease and increase

18

electric current in said element to cause alter-
nate contraction and expansion of said element.
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