W. K. McIVER.
AUTOMATIC LIGHTING SYSTEM,
APPLICATION FILED APR. 26, 1916,

1,288,947, Patented Dec. 24, 1918.
Zgj N
oL
p F/ g 42 %6
, 317 2J]
{/
/2
/4 9
/3 _

4 A
4 I3
['g %1{‘ / y . e 7z 3 [
oA [ — ol -
o om > ST = 2
L el e ||
/" Wi N S T T do TR\ I3
o #2485 56 6 63 49 \ Y0
4o 462 6/ -
- e 52 Z’—’g I
big 4 £ Tig= 15 J— o
< ; E 6/ 2 / /”
MRE - = &t Z 6/2
T © bo 0%
20 //// 7//;// ////’////;; ,IZ//’////////’/, 5C 524 Fo\ 6‘ SE 52
= el A
o — _ —
o L= ol
/ Ve lreess- 32— e 50 e ;—?gm P

o /A
< 7 &
42 90 2275 [ 10 el

Ly Mriictars Nl Sty At ys



[

10

20

25

35

40

45

50

UNITED STATES PATENT OFFICE.

WILLIAM K. McIVER, OF ELGIN, ILLINOIS, ASSIGNOR TO THE VAN SICKLEN COMPANY,
OF ELGIN, ILLINOIS, A CORPORATION OF ILLINOIS.
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Application filed April 26, 1916.

To all whom it may concern:

Be it known that I, Wittram K. McIver,
a citizen of the United States, residing at
Elgin, in the county of Kane and State of
Tllinois, have invented certain new and use-
ful Improvements in Automatic Lighting
Systems, of which the following 1s a specifi-
cation.

This invention relates to electric lighting

systems and automatic controllers therefor, .

and the invention is particularly adapted
for use with the lighting systems of automo-

biles, or the like.

Some automobiles, particularly the less
- expensive ones, have lighting systems 1n

which the current for operating the head
lights is received from the same magneto or
generator which furnishes the current for
ienition, and since the magneto is driven by
the engine, cither directly or indirectly, it
follows that the voltage impressed on the
lighting circuit and the current flowing
therein vary according to the speed of the
engine which drives the magneto. Thus,
when the engine is operating at a relatively
high speed the voltage gemerated by the
magneto is relatively high, and a corre-
sponding high voltage is impressed on the
lighting circuit, thereby causing the lights
included in the circuit to burn brightly.
However, when the engine is running slowly,
the voltage generated by the magneto is cor-
respondingly low, so that the voltage im-
pressed on the lights is also low, thereby
causing them to give a dim and insufficient
light.

The principal object of this invention is to

‘provide a lighting system, espectally adapted

for use with automobiles, or the like, which
will operate to cause a brilliant light to be
produced, regardless of the voltage im-
pressed on the circuit, or of the engine speed.
A further object is to provide improved
means for automatically varying the num-
ber of lights in the circuit in proportion to
the voltage impressed on the circuit. A still
further object is to provide a lighting sys-
tem comprising an clectric circuit having
lamps connected therein in series, in com-
bination with improved means for-automati-
cally varying the number of lights in opera-
tion.  Another feature is the provision of a
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lighting system, including a generating ele-

ment of varying speed and voltage in com-
bination with improved means for control-

ling the number of lamps operated by this’

circuit in proportion to the speed of the gen-
erating element. A further object is to pro-
vide an electric lighting system comprising
a plurality of lamps and a shunt circuit for
rendering part of said lamps inoperative, in
combination with improved means for auto-
matically controlling the operation of said
shunt in proportion to the current flowing
A further object
is'to provide an improved automatic switch
for automatically regulating the operation
of the lighting circuit.
provide an improved electro-thermal switch
comprising an expansible member adapted
to control electric contacts for regulating the
operation of the circuit according to the cur-
rent flowing in the part of the circuit which
is in operation. Still another object is to
provide an improved electro-thermal switch
comprising adjustable parts adapted to vary
the operation of the switch to suit different
operating conditions. ' .

These and other objects of the invention
will appear more clearly from the following
specification, taken in connection with the
accompanying drawings, in which certain
embodiments of the invention are illustrated.

In the drawings— '

Figure 1 is a diagrammatic view showing
the circuit connections of the lighting sys-
tem, and the driving elements codperating
with the electric generating device.

Fig. 2 is a sectional view, taken on the line
9—9 of Fig. 8, showing a plan view of the
working parts of the electro-thermal switch.

Tig. 8 is a side elevation of the electro-
thermal switch, showing a partial section
taken on the line 3—38 of Fig. 2.

Fig. 4 is a sectional view, taken on the line
4—4 of Fig. 8.

Tig. 5 shows detail views of the two mov-
able contact parts; and

Fig. 6 is a partial view, similar to Fig. 3,
showing a modified form of the electro-
thermal switch.

Referring to Fig. 1 of the drawings, the
electrical generating device 10, which is

-preferably and usually an alternating cur-

Another object is to
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nected to an automobile engine, or the like,
11, through suitable driving connections,
represented diagrammatically at 12. One
terminal of the magneto 10 1s connected to
one line of the circuit, which in this instance
is represented as the frame of the automo-
bile, so that the connection is represented as
a ground connection at 13. The other ter-
minal of the magneto is connected through
the electric conductor 14, through a man-
ually operated switch 15, with the improved
electro-thermal switch 16. In an automo-
bile lighting system of this kind the ignition
apparatus 17 may be connected by a condue-
tor 18 with the conductor 14, and by a con-
ductor 19 with the frame of the machine, or
the ground which forms the return circuit.
The circuit from the automatic switch 16 is
normally through parallel or shunt conduc-
tors 20 and 21 which lead to suitable termi-
nals of the head lights, or other electric
lamps to be operated by the lighting circuit.
In this instance the electric lamps 22 and 23
are represented as right and left head lights,
respectively, of an automobile, being con-
tained within the usual reflecting casings 24.
The two lamps 22 and 23 are connected in
series by the conductor 25, and the terminal
of the lamp 23, opposite said conductor, is
connected to the return circuit, as shown by
the ground connection at 26. The conduc-
tor 20, leading from the automatic switch
16, is connected to the conductor 25 at a
point between the lamps, and the conductor
21 is connected to the terminal of the lamp
22 opposite that to which the conductor 25
is connected.

In the operation of the lighting system, if

the shunt 20 is rendered inoperative, the cur--

rent flowing through the conductor 14 and
through the automatic switch 16 will pass
through the conductor 21, and thence
through the lamps 22 and 23 in series to the
return circuit, which 13 represented by the
frame of the automobile. It will be seen
that the conductor 20 has relatively low re-
sistance compared. with the resistance of the
parallel circuit, consisting of the conductor
21 and the lamp 22, and when the shunt is
electrically connected to the conductor 14
through the switch 16, the current flowing
in the circuit will pass through the shunt to
the lamp 23, while the lamp 22 will be inop-
erative, as hereinafter more fully described.
The purpose of the invention as applied to

the particular embodiment illustrated is to

provide means for causing both of the lamps
to be operated when the magneto is driven at
a relatively high ‘speed, so that the corre-
sponding voltage impressed upon the circuit
will be sufficiently high to cause both of the
lamps to burn brightly; and a further fea-
ture is to provide means for rendering one of
the lamps inoperative when the .engine is
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running at a relatively low speed, so that the
voltage developed by the magneto will be
impressed upon one light only, thereby caus-
ing said light to burn brightly.

The foregoing advantages are obtained in
connection with the other features of the
lighting system by means of the automatic
electro-thermal switch 16. This automatic
switch embodies an insulating base or plate
30, constructed of prepared wood, porcelain,
or other insulating material not materially
affected by moisture, oil, grease, or ordinary
weather conditions. The end portions of
this plate are provided with integral, trans-
versely-extending lugs 31, the end portions
of which are semi-circuiar in contour. Kach
of these lugs is provided with an aperture
32 adapted to be engaged by a screw 33, by
means of which the base is secured to a sup-
porting member 34, which may be the dash,
or other suitable part of the automobile, for
instance. A ecap or casing 35, formed pref-
erably of stamped metal, or the like, is
adapted to be inserted between the insulat-
ing base and the supporting member 84, and

" fits closely the lateral walls of the insulating

base. The lugs 31 are provided with under-
cut shoulders 812, which permit the wall 35>
of the cap to lie flush with the end walls of
the lugs, and the lateral walls of the base
30 are spaced apart a lesser distance than
the width of either lug, so that the lateral
walls 85 of the cap will lie flush with the
corresponding edges of the lugs. It will be

-seen that the shoulders 81* and 31", thus

formed at the edges of the lugs, are adapted
to hold the cap 35 in rigid position with re-
spect to the base, so that the cap completely
incloses the chamber 36 formed between the
base and the cap and between the end lugs.
The edges 85° of the lateral walls of the cap
are in-turned, as shown, for instance, in Fig.
4, to fit closely the similarly beveled edges
of the base, so that when the cap is inserted
in position on the base the edges of the cap
will snap over the edges of the base, and
thus hold the parts in relatively fixed en-
gagement.

In the embodiment of the automatic switch
shown in Figs. 2 and 8 a bracket 40 is se-
cured to the insulating base 30 at one end
thereof within the chamber 36, the base be-
ing provided with a countersunk seat 41,
which is adapted to conform to the contour
of one of the parallel flanges 40* of the
bracket. This bracket is secured in the posi-
tion described by means of the screw 42,
which passes through the lower flange 40°
and through the insulating base 30, being
secured in position by means of a lock nut
43. A pair of washers 44 are placed on the
screw adjacent the lock nut, and a nut 45,
engaging the screw, is adapted for use in
clamping an electric conductor between the
washers, whereby the screw and parts car-
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ried thereby serve as a binding post for use
in forming an electric connection with the

conductor 14 of the lighting circuit. Adja-

cent the other end of the chamber 36 another
bracket 46 is seated in a suitable recess 47
formed in the upper wall of the insulating
base, held in place by screw 48 being engaged
at its lower end by a lock nut 49, washers 50,
and clamping nut 51, which cooperate with
the screw to form a binding post, by means
of which an electric connection may be
formed with the conductor 21 of the lighting
system above described.

The bracket 46 comprises an upwardly ex-
tending flange or post 46%, which is provided
with a relatively small transversely-extend-
ing slot adapted to be engaged by a ther-
mally expansible wire 52, which is passed
through the slot and around the post, and
then soldered or otherwise secured in fixed
position. The opposite end of this expansi-
ble wire is wound upon the drum or shaft

58, which is provided with rediiced ends

suitably journaled in the flanges 40* of the
bracket 40. A worm gear 54 1s fixed on the
shaft or drum 52, and arranged to mesh
with the transversely-extending worm or
screw 53, which extends through the verti-
cally projecting flanges 40° of the bracket
40, and through a suitable slot or aperture
in the wall of the casing 35, so that the
head 55* thereof may be engaged by a screw
driver, or the like, at the outside of the
casing to effect the rotation thereof and cor-
responding rotation of the worm gear, which
will operate to wind the expansible wire on
the drum, and thereby adjust the tension
of the wire, or correct any stretching there-
of. The extremity 55 of the worm 55 is
rotatably mounted on the bracket 40, and
has secured thereto a nut or washer 55°
which serves to secure the worm in position.
The expansible wire 52 has a relatively small
cross sectional area, and it is formed pref-
erably of sterling silver wire, although other
suitable material of low specific resistance
may be used if desired. .

At a point between the binding screws 42

and 48 there is mounted a third binding

post 56, carrying a lock nut 57, washers 58,
and clamping nut 59, by means of which an
electrical connection may be formed with
the shunt condu-tor 20 of the lighting sys-
tem above described. Each of the binding
posts is preferably provided with suitable

. means, su-h as a lug 65 engaging a groove

60

in the wall of the corresponding aperture
in the bas®, whereby rotation of the bind-
ing screws is prevented when the clamping
nuts are being tightened. A spring contact
member 60 is ¢lamped beneath the head of
the binding post 56, being inserted in a suit-
able recess formed in the wall of the insulat-
ing base. A second spring blade 61, of rela-
tively greater length than the spring con-

8

tact blade, is mounted within the chamber
36 upon an abutment 62, which is formed
upon the insulating base. This spring blade

-is secured to the base by means of a screw

68, which passes through the aperture 64
formed in the enlarged extremity of the
blade, and through a suitable aperture in
the base, being engaged at its outer end by
a nut 66. The blades or arms of the re-
silient members 60 and 61 are directed in
the same direction parallel to the expansible
wire 52, and the extremities of these blades
carry contacts 60> and 612, respectively,
formed preferably of platinum, or the like,
which are adapted to coact with each other
when the expansible wire is in its normal
taut condition and when the spring blades
are in corresponding depressed positions.
The extremity of the spring blade 61, ad-
jacent the platinum contact, 61%, is bent
transversely to form a projection 61°, which
is apertured at 61° to be engaged by the
thermally expansible wire.

‘The movable resilient members 60 and 61,
which are formed preferably of spring
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bronze, are so constructed and proportioned

that the contacts 60*.and 61* will remain in
electrical connection through a considerable

‘range of movement of the springs corre-

sponding to a transverse flexure of the ex-
pansible wire, which is effected by means

- of the resilient spring 61 when the wire 52

expands under the Influence of a current
passing therethrough; but the construction
and arrangement is such that after a prede-
termined expansion of the wire the spring
61 will pass out of contact with the spring
60, and thereby break the electrical connee-
tion to the conductor 20, which isin the cir-
cuit therewith. The point at which the
spring 61 breaks contact with the movable
contact member 60 may be varied by means
of the worm and worm gear, which operate
to vary the normal tension of the expansi-
ble wire. If the expansible wire is stretched
relatively tight, the springs will -be de-
pressed in a correspondingly increased de-
gree, so that they will remain in contact
through a greater range of movement than
in the case where the expansible wire has an
initial upward flexure under the influence
of the spring 61 before it is expanded under
the influence of a current passing there-
through. :

Instead of varying the point of separation
of the spring 61 with the movable spring
contact member 60, by means of the worm

and worm gear above described, I may em-.

ploy the form of construction shown in Fig.
6, in which embodiment of the invention a
bracket 70 is substituted for the bracket 40,
drum 53, worm gear 54, and worm 55. This
bracket i1s adapted to have secured thereto
the extremity of the expansible wire, oppo-
site the bracket 46, the expansible wire being
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stretched taut at working atmospheric tem-
perature when the parts of the device are

- 1pitially assembied, in which condition it
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will remain when unheated, since it has no
appreciable tendency to stretch. The spring
blades 60 and 61 are mounted and construet-
ed as in the embodiment above described, bui
a2 metal plate 72 is mounted beneath the lock
nui 87 of the binding screw 56, and an ad-
justing screw 78 threadedly engages this
plate and passes through the insulating base
to coact continuocusly with the surface of the
blade 60 adjacent the binding screw by
means of which said blade is secured in posi-
tion. This adjusting screw may be manipu-
Jated to vary the pressure which it exerts
upon the under side of the blade 60, so as to
alter the normal position which said blade
tends to. assume by virtue of its resiliency
when not restrained by means of the ex-
pansible wire 52. - This adjusting screw
serves, in effect, to vary. the attachment of

the blade 60 to the insulating base, so that

the normal wnrestrained position which it
assumes by virtue of its resiliency may be
varied to vary the point at which the mov-
able contact 602 carried by the blade 60,

" passes out of engagement with the contact
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612 carried by the biade 61.

From the foregoing description it will be
seen that the binding post 42 is connected to
the conductor 14, the binding post 56 to the
conductor 20, and the binding post 48 to the
conductor 21, so that a circuit may be formed
from the binding post 42 through the entire
length of the expansible wire 52 to the bind-
ing post 48, and thence through the condue-
tor 21, light 22, conductor 25, and light 23 to
the ground connection 26, which represents
the return circuit; or when the spring con-
tact member 60 is in engagement with the
contact 61* a shunt connection will be
formed through the conductor 20 around
the lamp 22, so that said lamp will be ren-
dered inoperative. When the spring blades
are in contact the current fiows through the
portion 52¢ only of the thermally expansibie
member, and as this portion of the expansi-
ble wire expands the wire will be given a
transverse flexure by the vesilient spring 61.
As the wire bends transversely and the con-
tact 61 moves therewith, thg contact 609,
carried by the spring 60, will remain in
eleetrical connection with the contact 61*
during a considerable range of movement;
but when the current through the portion 522
of the expansible wire has increased suf-
ficiently to cause a transverse flexure of the
wire which carries the contact 81* beyond
the limit of movement of the spring member
60, the connection through the spring mem-
ber of the conductor 20 is broken, and the
current then flows through the entire length
of the wire, and thence through both of the
lamps in series. The current then continues

1,288,047

to flow through both of the lamps in series

" until the voltage drops sufficiently to cause

a contraction of the expansible wire of such
extent as to reéstablish the connection with
the shunt circuit.

The point at which the spring blade 61 is
connected to the wire is so located that the
expansion of the portion 52* of the wire by
the current which flows therethrough when
one lamp is in operation, at the instant when
the shunt connection is broken, will effect a
transverse flexure of the wire, substantially
the same or slightly less than the transverse
fiexure which is caused by the current which
flows through the entire wire with two lamps
in operation at the instant after the shunt
connection is broken. Immediately after the
shunt connection is proken the current flow-
ing through the entire expansible wire, and
through the two lamps in series, is somewhat
less than the current which previously flowed
through the portion 52* with one lamp only
in operation; but the flow of the reduced
current through the entire wire might cause
a greater or a less transverse flexure of said
wire than would be caused by the flow of
the increased current through a part of said

‘wire, unless' the point of contact of the
“spring 61 with the wire be properly located %

and it has been found, in the embodiments o

the invention which have been employed,
that the portion 52 of the wire should have
alength substantially 81% of the total length
of the wire measured between the post 46°
and the drum 53, or bracket 70, to which the
other end of the wire is connected. The
point of contact of the wire with the ex-
tremity of the spring blade 61 may be varied
through a considerable range by bending
the transversely projecting part 61° of the
spring blade in a direction parallel to the
length of the expansible wire, thereby vary-
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ing the point at which the wire engages the .

walls of the apertures 61°; and in order to
increase the possible range of this adjust-
ment the aperture 20° is preferably located a
relatively great distance from the adjacent
transverse portion of the spring blade.

By means of the construction just de-
scribed it is possible to locate accurately the
point of connection of the contact with the
intermediate point of the expansible wire,
so that the expansion of the part of the
wire through which the current flows when
the shunt is closed will produce substantially
the same transverse movement of the wire
at said intermediate point as is caused by
the flow of current which takes place
through the entire expansible wire immedi-
ately after the shunt connection is broken.
This is an important feature of the con-
struction, since it overcomes the possibility
of an intermitient action of the switch,
which might result if the transverse move-
ment of the entire wire—due to the current
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which flows therein after the opening of
the shunt—were not sufficient to maintain
the wire out of connection with.the mov-
able contact spring. Because of this ad-
vantageous feature the switch will remain
open after being opened by the expansion

_ of that part of the expansible wire through

10

15

25

30

35

40

45

50

55

60

65

which the current of the shunt circuit flows,
until the voltage impressed on the circuit
and corresponding current flowing through
the entire wire have decreased sufficiently
to cause the contact 612 to reéngage the con-
tact 602 In practice, it is found that when
the switch operates to break the shunt con-
nection, the contact 61> moves at once a

" considerable distance away from the con-

tact 60% °due to the fact that the portion
59> of the expansion member is at first heat-
ed to a higher degree than the remainder
of said member, owing to the relatively
larger current which has previously passed
therethrough with the contacts closed; but
as the portion 52° contracts, so that its ex-
pansion per unit of length is the same as
that of the remaining portion, the contact
61® slowly moves back toward the contact
60> but stops in a position spaced from said
contact, provided the voltage has not fallen
below the value which caused the shunt con-
nection to open. It will be seen that this
operation causes a quick breaking of the
shunt circuit which prevents arcing.

If the voltage and corresponding current
continue to increase immediately after the
shunt connection is broken, the expansible
wire will continue to move transversely un-
der the influence of the spring blade 61, and
the brilliancy of the two lights operated by
the cireuit will continue to increase accord-

ingly within limits depending upon_their

form and principles of operation. When
the speed of the automobile engine de-
creases, and a corresponding drop in volt-
age takes place, the expansible wire will
contract until it finally reéstablishes a con-
nection with the spring contact member 60,
thereby closing the shunt around a part of
the circuit and rendering that part inoper-
ative. If the voltage still further decreases
thereafter, the wire will continue to con-
tract, thereby depressing both of the springs
60 and 61, which will move together while
being depressed, while at the same time_
maintaining the connection through the
shunt. ' :

The point of connecticn of the centact

with an intermediate part of the expansi-

ble wire will depend for its location upon
the number of lamps in the circuit, their
relative capacities, and the number of Jamps
to be shunted by the shunt circuit, so that -
in some instances it may be mnecessary to
locate the point of contact differently than
is herein described for lighting systems in-
cluding two automobile head-lights of simi-

' has been located at a point spaced from the

047 5
lar size and rating. The proper size of -
the expansible wire to be used will also de-
pend upon the current required to operate
the incandescent lamps, or other translat- -
ing devices in the circuit. In certain em- 70
bodiments of the invention which have been
employed in connection with an automo-
bile lighting system including two incan-
descent lamps Tated at 6 amperes and 12
volts, a sterling silver expansible wire hav- 75
ing a diameter of approximately five thou-
sandths of an inch has been used with sat-
isfactory results, and the point of connec-
tion of the shunt with the expansible wire

80
end of the wire a distance substantially
equal to 81% of the length of the wire.
The expansible wire should of course be of
such cross section and specific resistance
that it will expand properly under the in-
fluence of the currents in the circuit for
which the switch is designed. The spe-
cific resistance should preferably be rela-
tively low in order that the wire may be
reduced in size to secure a relatively large
radiating surface per unit of cross-sectional
area, thereby causing it to respond quickly
to changes in voltage and corresponding
changes in current. '

If it be found that the connection of the
expansible wire with the contacts 60* is °
broken before the voltage has increased suf-
ficiently to cause both of the head-lights to-
burn with the desired brilliancy, the worm
and worm gear can be adjusted to increase 100
the initial tension of the expansible wire;
or if the form of switch shown in Fig. 6
is used, the adjustment screw 73 may be ma-
nipulated to vary the limiting position
which the spring blade 60 assumes by virtue 108
of its resiliencv, so that the contacts 60* and
61* will remain in engagement with each

85

‘other through a greater range of movement

of the expansible wire, that is, until the
voltage has increased to a greater extent 110
than in the instance first supposed. "It will

be apparent that it is an advantage that
these adjustments be made from the outside

of the casing by manipnlating the worm or

the adjustment screw. If desired, the means 115
for adjusting the tension of the wire and
for varying the normal position of the con-
tact blade 60 may be combined in one struc-
ture, so that both adjustments may be em-
ployed for'the purpose described.

Tt will be apparent that by means of this
invention a lighting system of the class de-
seribed may be operated to give an efficient
light at substantially any voltage and any
speed of the driving element. When the 125
speed is relatively high both lights will burn
brightly, and when the voltage drops with
a fall in speed one lamp is automatically
shunted so that the other light burns
brightly at the reduced voltage. The opera- 130

120



10

15

20

25

30

35

40

45

50

55

60

65

&

tion of the circuit does not operate at any

time to overload the magneto, since the cur-

rent taken by the translating devices de-
pends on the voltage developed. The circuit
1s preferably so arranged that the headlight,

which is in operation constantly during the

operation of the circuit, is located at the left
hand side of the vehicle, on which side the
driver sits and next to which other vehicles
pass. Where an alternating current mag-
neto is used, the improved thermo-electric
controller of this invention is of great ad-
vantage, since its operation is not affected by
changes in frequency of the current which
take place as the speed changes, and it there-
fore operates accurately and efliciently while
other circuit-interrupting devices having
inductance or capacity would be inoperative,
Because of the absence of inductance and
any appreciable capacity in' the electro-
thermal switch, it will be seen that the con-
nection thereof in the circuit does not oper-
ate to alter or disturb the wave form of the
alternating current generated by the mag-
neto or other generator.

Although I have shown and described a
particular embodiment of the invention for
purposes of illustration, it will be under-
stood that it may be embodied in other
forms without departing from the scope
thereof as defined in the appended claims.

I claim:— -
1. In a system of the class described,
work eircuit including a plurality of trans-
lating devices connected in series, a shunt
for rendering a part of said devices inopera-

tive, and a switch comprising an electro-

thermal wire connected in said circuit for
controlling the connection of said shunt, the
expansion of a part of said electro-thermal
wire by the action of the current passing
therethrough being adapted to disconnect
said shunt and cause the current to pass
through the other part of said electro-
thermal wire. :

2. In.a lighting system, a circuit includ-
ing an expansible conductor and a plurality
of lamps in series, a shunt normally con-
nected to an intermediate point of said con-

ductor and around a part of the lamps to

render -said part inoperative, and. means
actuated by the expansion of a part of said
conductor due to the current flowing therein

for automatically disconnecting the shunt. -

_ 3. In a lighting system, a circuit includ-
1ng an expansible conductor and a plurality
of lamps in series, a shunt normally con-
nected to an intermediate point of sald con-
ductor and around a part of the lamps to
render said part inoperative, and means
actuated by the expansion of a part of said

‘conductor due to the current flowing therein

for automatically disconnecting the shunt,
the reéstablishment of the connection of
said shunt with said conductor being gov-

1,288,947,

erned by the expansion of the entire con-
ductor due to the current which flows therein

“when the shunt connection is broken.

4. In an electric lighting system, a circuit
including an expansible conductor and a
plurality of lamps in series, a shunt nor-
mally connected to an intermediate point
of said conductor and around a part of the
lamps to render said part inoperative, means
tending to produce a transverse flexure of
said conductor as the same expands due to
the current flowing therein, and a contact
adapted to break connection with said con-
ductor to open the shunt after a predeter-
mined movement of the conductor due to the
expansion caused by current flowing through
the shunt, the flow of current after sald
shunt connection is broken being through
the entire expansible conductor and through
all of the lamps in series - ~

5. In an electrie lighting system, a circuig
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including. an expansible conductor and a -

plurality of lamps in series, a shunt nor-
mally connected to an intermediate point

“of said conductor and around a part of the

lamps to render said part inoperative, means
tending to produce a transverse flexure of
said conductor as the same expands due to
the current flowing therein, and a contact
adapted to break connection with said con-
ductor to open the shunt after a predeter-
mined movement of the conductor due to the
expansion caused by the current which flows
through the shunt, the flow of current after
said shunt connection is broken being
through the entire expansible conductor and
through all of the lamps in series, said con-
ductor being adapted to reéstablish a con-
nection with said contact after a predeter-
mined decrease of the current flowing
through the entire conductor.

6. In an electric lighting system, a circuit
including an expansible conductor and a plu-
rality of lamps in series, a shunt normally
connected to an intermediate point of said
conductor and around a part of the lamps
to render said part inoperative, means tend-
ing to produce a transverse flexure of said
conductor as the same expands due to the
current flowing therein, and a contact adapt-
ed to break connection with said conductor
to open the shunt after a predetermined
movement of the conductor due to the expan-
sion caused by the current which flows
through the shunt, the fiow of current after
said shunt connection is broken being

90

i00

105

110

115

120

through the entire expansible conductor and -

through all of the lamps in series, said con-
ductor. being adapted to reéstablish a con-
nection with said contact after a predeter-
mined decrease of the current flowing
through the entire conductor, the point of
connection of said conductor with said shuns
being located between the ends of said con-
ductor at such a point that the movement of

126

130



10

15

20

30

35

40

45

50

85

65

1,288,947 -

the conductor owing to the expansion of a
part thereof by the current which flows

through the shunt is substantially the same

as the transverse movement caused by the
expansion of the entire conductor by the cur-
rent which flows therethrough at the instant
after the connection with the shunt is broken.

7. In o lighting system, a circuit including
a plurality of lamps and an expansible con-
ductor in series, said conductor being sup-
ported at its extremities, means acting to
produce a transverse movement of said con-
ductor at an intermediate point thereof when
it expands owing to the current passing
therethrough, a movable contact adapted to
form an electrical connection with said con-
ductor at said intermediate point through-
out a predetermined movement of said con-
ductor and to break contact therewith after
such predetermined movement, and a shunt
connected to said movable contact and
around a part of said lamps in the circuit to
render said part of the lamps inoperative
when the shunt is connected to the inter-
mediate point of said conductor.

8. In a lighting system, a circuit includ-
ing a plurality of lamps and an expansible
conductor in series, said conductor being
supported at its extremities, means acting
to produce a transverse movement of said
conductor at an intermediate point- thereof
when it expands owing to the current pass-
ing therethrough, a movable contact adapted
to form an electrical connection with said
conductor at said intermediate point
throughout a predetermined movement of
said conductor and to break contact there-
with after such predetermined movement, a
shunt connected to said movable contact and
around a part of said lamps in the circuit
to render said part of the lamps inoperative
when the shunt ig connected to the inter-
mediate point of said conductor, and means
to vary the degree of expansion of said con-
ductor required to effect the breaking of the
electric connection with said movable con-
tact. -

9. In a lighting system, a circuit includ-
ing a plurality of lamps and an expansible
conductor in series, said conductor being
supported at its extremities, a resilient mem-
ber operatively connected to an intermediate
part of said conductor and arranged to cause
a transverse movement of said conductor at
the point of connection owing to the increase
in length of said conductor due to the pas-
sage of current therethrough, a spring con-
tact blade arranged to form an electrical con-
nection with said conductor at said point of
connection and to move with said resilient
member through a predetermined range of
movement, the connection of said spring
contact blade with said conductor being
broken after said intermediate part has
moved beyond the limiting position which

7

said spring contact blade can assume by vir-

“tue of its resiliency.

10. In a lighting system, a circuit-includ-
ing’a plurality of lamps and an expansible
conductor in series, said conductor being sup-
ported at its extremities, a resilient member
operatively connected to an intermediate
part of said conductor and arranged to
cause a transverse movement of said con-
ductor at the point of connection owing to
the increase in length of said conductor due
to the passage of current therethrough, a
spring contact blade arranged to form an
electrical connection with said conductor at
said point of connection and to move with
said resilient member through a predeter-
mined range of movement, the connection of
said spring contact blade with said con-
ductor being broken after said intermediate
part has moved beyond the limiting posi-
tion which said spring contact blade can as-
sume by virtue of its resiliency, and adjust-
able means coacting with said spring contact
blade for varying the limiting position
which it assumes by virtue of its resiliency.

11. In a lighting system, a circuit includ-
ing a plurality of lamps and an expansible
conductor in series, said expansible conduc-
tor being supported at its extremities, a leaf
spring bearing on an intermediate part of
said conductor and tending to cause a trans-
verse flexure of said conductor as the same
expands due- to a current passing there-
through, a spring contact having a part
adapted to coact with said leaf spring and
to move therewith through a predetermined
range of movement of said leaf spring, and
a shunt connected to said spring contact
and around a part of said lamps to render
said parts of said lamps inoperative when
said spring contact is In electrical connec-
tion with the expansible conductor through
said leaf spring. '
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12. An electro-thermal switch comprising '

an insulating base, supports on said base,
a thermally expansible member stretched
between said supports, a spring bearing on

110

an- intermediate part of said -expansible .

member and tending to cause a transverse
flexure thereof, and a movable contact
spring mounted on said base with its free
end normally in electrical connection with
said expansible member, said contact spring
being adapted to break its electrical connec-
tion with said expansible member- after it
has moved as far as its resiliency will per-
mit upon expansion of said member.

13. An clectro-thermal switch comprising

an insulating base, an expansible conductor |

having its extremities secured to said base,
means for forming an electrical connection
with the éxtremities of said expansible con-
ductor, whereby the latter may be included
in an electric circuit, resilient means en-
gaging an' intermediate part of said condue-
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tor and tending to cause a transverse flexure
therecf as the length of said conductor in-
creases due to the current passing there-
through, a movable contact adapted to form
an electrical conmection with said inter-
mediate part of said conductor and to main-
tain said connection throughout a prede-
termined range of movement of said condue-
tor, and means for forming an electrical
connection with said movable contact where-
by said contact member may be included in
a branch circuit.

14. An electro-thermal switch comprising
an insulating base, an expansible conduec-
tor having 1ts extremities secured to said
base, means for including an expansible con-
ductor in an electric circuit, resilient means
engaging an intermediate part of said con-
ductor and tending to cause a transverse
flexure thereof as the length of said conduec-
tor increases due to the current passing
therethrough, a movable contact adapted to
form an electrical connection with said in-
termediate part of said conductor and to
maintain sald connection throughout a pre-
determined range of movement of said con-
ductor, means for forming an electrical con-
nection with said movable contact whereby
said contact may be included in a branch
circuit, and means to vary the transverse

movement of said conductor required to

break the electrical conmection with said
movable contact.

15. An electro-thermal switch compris-
ing an insulating base, supporting means
mounted on said base, a thermally expansi-
ble conductor stretched between said sup-
porting mesans, a spring blade mounted on
said base and operatively connected at its
free end with said conductor at an inter-
mediate point thereof, a spring contact blade
mounted on said base and adapted to con-
tact at its free end with said first-named
spring blade to effect an electric connec-
tion with said conducior at said intermediate
point, said spring contact blade being
adapted to move with said first-named
spring blade as said conductor expands due
to a current passing through a part thereof

1,288,047

and to break contact therewith when said

first-named spring blade moves beyond the

normal position which said spring contact
blade tends to assume by virtue of its resil-
iency, and means connecting said expansible
conductor and said spring contact blade in
an electric circuit. :

16. An electro-thermal switch comprising
an insulating base having transversely ex-
tending lugs adapted to engage a support,
a casing arranged to fit over said base to
form a chamber between said lugs, supports
mounted on said base in said chamber, &
thermally expansible conductor stretched
between said supports, a resilient member
motinted in said chamber and bearing
against an intermediate part of said ex-
pansible member, a movable contact carried
by said base and adapted to form an elec-

trical connection with said expansible mem- ¢

ber until the latter has moved by expansion
beyond the limit of movement of sald mov-
able contact, and means to include said mov-
able contact and said expansible member in
an electric circuit.

17. An electro-thermal switch, compris-
ing an insulating base having transversely
extending lugs adapted to engage a sup-

port, a casing arranged to fit over said base.

to form a chamber between said lugs, sup-
ports mounted on said base in said chamber,
a thermally expansible conductor stretched
between said supports, a resilient member
mounted in sald chamber and bearing
against an intermediate part of said expan-
sible member, a movable contact carried by
said base and adapted to form an electrical
connection with said expansible member
until the latter has moved by expansion be-
yond the limit of movement of said movable
contact, means to include said movable con-
tact and said expansible memberinan electrie
cireuit, and means operable from the outside
of said chamber for regulating the opera-
tion of said switch.

In testimony whereof, I have subscribed
my name. :

WILLIAM K. McIVER.
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