Nov. 4, 1958 G. S. ELLITHORPE 2,859,382
EMERGENCY LIGHTING SYSTEM
Filed March 9, 1954 : ' 4 Sheets-Sheet 1

N/ i3

V
31— 6 )
fojaz\é 2[™44 .
o 250az) 8T BY /ﬁ.*.zu L

ATT'YS



Nov. 4, 1958 G. S. ELLITHORPE 2,359,382
EMERGENCY LIGHTING SYSTEM

Filed March 9, 1954 4 Sheets-Sheet 2

L . il
.6 7
FIG 88 /87 90gg
80
8l
—"—'—r::_
% Tioz 9
iy 3 84
- ;
| W 01
_______ S N 82
n4 cZannmame /%
N ot mil
=== = 1t =
i
3 1 37 7% i
9
-, o3
io..___ Fi L '
~ ' 105
& 4 )
| fi38

" INVENTOR:

'GILBERT S. ELLITHORPE
BY

ATT'YS



- Now. 4, 1958  G. S, ELLITHORPE 2,859,382
| EMERGENCY LIGHTING SYSTEM
Filed March 9, 1954 4 Sheets-Sheet 3

- 54— 55;] ,IT\‘?&

. FLASHERP—
FIG.8 44 | T
64
74

@ ~73
4| ~69
G — '

\‘9‘&‘

LY B
n LB
FIG.9 45—-43 a | T+
| 70- > (& S ¢ +—e9
> Sl R N
74 78— 65 [~7g
7 4755 | 6l
o SER Ty
FIG. 4 | 4\4 73
—69

_“

2,
!lll'uu \ .

=5 ,“-.‘_--__-“ ““‘ .... —y =

‘-II [

.....

INVENTOR
GILBERT S. ELLITHORPE

At A tion

ATT'YS




Nov. 4, 1958 " G. S. ELLITHORPE 2,859,382

EMERGENCY LIGHTING SYSTEM
* Filed March 9, 1954

4 Sheets-Sheet 4

140

142
52—
140~ Iy

T

iy '43

. .
MF"WIE;(Q%-
51 —'*{%ﬁ{\ @%

a7 ’l

- INVENTOR:
GILBERT S. ELLITHORPE

oY {é , 4.@%%

4

ATT'YS -



United States Patent O

2,859,382
Patented Nov. 4; 1958

;
1ce

yered

2,859,382
EMERGENCY LIGHTING SYSTEM

Gilbert S. Eliithorpe, Waterman, Ill., assignor to Little-
fase, Incorporated, Des Plaines, Ill a corporation of
Minois

Application March 9, 1954, Serial No. 414,975
8 Claims. (Cl 315—83)

This invention relates to improvements in motor ve-
hicle lighting systems, and particularly to an improved
circuit and operating means for automatically providing
emergency driving light in cases of failure of the usual
headlights due to overload conditions. In this last re-
spect this application is a continuation-in-part of my co-
pending application, Serial No. 109,788, filed August 11,
1949, for Combination Electric Switch and Circuit Break-
er, for which Patent No. 2,692,309 was issued October
19, 1954,

The main objects of this invention are to provide an
improved circuit arrangement for the headlight system
of a motor vehicle; to provide an improved circuit ar-
rangement for the lighting system of a motor vehicle
whereby auxiliary lamps are automatically energized to
provide driving light in the event of failure of the prin-
cipal lighting means due to overload or short-circuit of
the principal lighting circuit; to provide an improved cir-
cuit arrangement for motor vehicle lighting systems
wherein the usual directional signal lamps may be uti-

lized as emergency driving lights in the event of failure

of the principal lighting means; to provide such a system
in which the usual dlrectlonal signal lamps are auto-
matically energized upon failure of the principal head-
hghts due to overload conditions; to provide such a sys-
tem in which emergency use of the directional signal
lights for driving light purpose will not interfere with
the usual function of such lights for directional signaling
use; and to provide an improved emergency lighting sys-
tem wherein the directional signal lights may be utilized
as warning lamps for a disabled vehicle standmg in or
alongside a roadway.

Other objects of this invention are to provide an im-
proved overload protection means for the runming light
circuits of a motor vehicle lighting system; to provide
such a means which will automatlcally energize a second-

ary or emergency hghtmg circuit upon actuation by over-

load conditions in the primary circuit; to provide an im-
proved directional signal switch arrangemént whereby
the directional signal lamps may be utilized for emer-
gency lighting purposes without interference with their
usual function as directional signaling means; to provide
an improved circuit combination of a headlight switch,
circuit overload protecting means, and directional signal
switch whereby the directional signal system of a motor
vehicle lighting circuit may be utilized automatically to
provide driving lights in the event of failure of the
primary headlights due to overload of the headlight cir-
cuit; and to provide an improved overload protecting
means for electrical circuits whereby calibration of the
thermally actuated element will not be affected by manu-
facturmg inaccuracies in the parts with which the element
is assembled.

A specific embodiment of this invention ‘is illustr ated _

in the accompanymg drawings in which:
Figure 1 is a diagrammatic view of a motor vehicle
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lighting system embodying my new circuit arrangement.

Fig. 2 is a diagrammatic view showing a typical direc-

2
tional s1gna1 switch, as shown in Fig. 1, in right-tura in-
dicating position and embodying an improved contact and
circuit arrangement for emergency lighting purposes.

Fig. 3 is a similar view showing the directional signal
switch in left-turn indicating posmon

Fig. 4 is a dlagrammatlc view. of a primary lighting
circuit switch, as shown in Fig. 1, and showing the mov-
able contactor elements in their “off” position relative
to the stationary terminal board contacts- with which the
movable contactors coact.

Fig. 5 is a similar view showing the. pmnary lighting
switch with its movable contactor members in the inter-
mediate or “parking” position relative to the statlonary
terminal board contacts.

Fig. 6 is a sectional view of an improved rotary switch
for controlling the nighttime lighting circuits of a motor
vehicle lighting system, and embodying means for oper-
ating my improved _emergency lighting system.

Fig. 7 is a plan view of the same as taken on lines 7—7 )
of Fig. 6, to show the movable switching contactor mem-
bers, and having the terminal board contact positions
superimposed in dash outline to show their relation with
each other and the contactor means. . )

Fig. 8 is a diagrammatic view showing an improved
contact arrangement for directional signal switch accord-
mg to my invention for operating a motor vehicle light-
ing system having rear directional lights that are inde-
pendent of the usual tail and stop lights, the movable
contactors being shown in neutral or mtermed1ate posi-
tion.

Fig. 9 is a similar view showmg the sw1tch of Fig. 8
with its movable contactors in position to operate the
front and rear fight—turn directional signal lights.-

Fig. 10 is a similar view of the same switch showing
the movable contact elements in position to operate the
left-turn directional SIgnal lights. )

Fig. 11 is a top plan view of an improved circuit break-
er for operating an emergency circuit upon overload actu-
ation, and simultaneously providing overload protectlon,
for the emergency circuit, - .

Fig. 12 is a sectional view of the same taken on Ime
12—12 of F1g 11.

Fig. 13 is a view dxagrammatlcally ﬂlustratmg the
method of setting the fixed contact of a bimetal current-
overload actuated switch, to establish the correct table
height of the contact normally engaging the movable bi-
metal blade, without affecting the blade calibration. .

Fig. 14 is a similar view showing a circuit breaker
blade mounted according to the method illustrated in
Fig. 13.

Fig. 15 is a plan of the back or terminal side of a
signal switch’ embodymg the contact arrangement of the
switch 9 shown in Fig. 1, and showing an improved form
for the terminal connectors.

Fig. 16 isa sect10na1 view of the same as taken on line
16—16 of F1g 15.

Fig. 17 is a view in elevation showing the form and
construction for one of the improved termmals and con-
nectors.

Fig. 18 is a plan view of the same, and

Fig. 19 is a plan view of a blank from wh1ch the 1m—
proved terminal may be formed.

In the arrangement shown in Fig. 1 of the drawmgs .
the improved emergency lighting: system is applied to
a conventional motor vehicle lighting circuit. This con-
ventional system comprises a battery or other suitable
source of power 1; a main switch 2, having appropriate
contactors, -contacts and leads therefrom for energizing
a pair of primary lights or headlamps-3 and 4, a pair -
of front combination parking light and directional signal
light lamps 5 and 6, a pair of combination taillight and
directional signal light lamps 7 and 8, and the usual
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instrument light or- lights; A directional signal switch 9,
for selective operation of the directional signal lights;
and the usual foot brake switch 10. As shown, each of
the directional signal and foot brake switches is inde-
pendently. connected into the power source or battery on
the-battery -side of the main switch 2.

As indicated in Fig. 1 the primary or main headlamps
3 and 4 are of the “sealed beam” type, having high and
low candle power filaments 11 and 12 for the driving
beam -and passing beam, respectively. The parking
lights. 5 and’ 6 are also dual filament lamps, each of
which has a high candle power filament 13, for direc-
tional signal use, and a low candle power filament 14
for the usual parking use; and the taillights 7 and 8. are
dual purpose lamps having a high candle power filament
15, for: stop: light- and directional signal light use, and
a:low-candle powerfilament: 16 for ordinary taillight use.

As shown in Figs. 1, 4 and 5, the main switch 2 is a
fnaqua,,lly;qp;q,rated; three position device having a plural-
ity of :spaced-stationary -contacts, or terminal board con-
tacts, and two. moyable. contactor elements for selec-
t1vt:1y engaging; certain groups of the stationary contacts.
This- switch is illustrated- as of the rotary. type, however,
it. will be understood that- the switch may also be of
push-pull type; in which movement of the contactor
elements is linear: rather than angular. As shown, the
switch 2 has six termina} board or fixed contact positions,
one. of which is centrally located, and the others of
whigh are -arranged angularly about the center in equal
radially spaced relation therewith for engagement by
the movable contactor elements ‘which. are angularly
shiftable about the center position. The terminal board
contacts 17 and- 18 -are battery or power input terminal
contacts, each of which has an independent lead 19 and
20, respectively, for connection with the main battery
lead 21, as will be.hereafter- described.

Of the remaining terminal board positions, fixed con-
tact 22 leads to the two parking light filaments 14, with
a branch, connection - to -the -ignition: switch lamp 23;
contact 24 leads to the taillight filaments: 16, of the rear
lamps, 7 -and-8, with an- appropriate_branch:connection
to supply the. usual instrument- lights and accessories
indicated by the lamp 25; terminal 26 is a second position
for supplying the taillight circuit; and the instrument
lights and accessories,-and is: connected -with the contact

24 by means of a bus bar 27; and finally the contact 28.

leads to-the headlights 3 and .4 by way of the usual foot
dimmer -switch 29, which is a- two-position switch for
selectively.energizing -the driving beam and passing beam
filaments. of- the ‘headlights. . ’

In Fig; 1 the. main switch 2 is shown in its third posi-
tion, for nighttime driving conditions, wherein the head-
light: and tajllight portions of -the- system are connected
with the battery 1, through the contacts 17 and 18,
respectively, by means-of movable:contactors 30 and 31.
Also the foot dimmer -switch 29 is shown with its mov-
able .contactor element 32 engaged with a contact 33
which leads to the driving beam filaments 11 of the head
lamps 3 and- 4. - The second foot dimmer switch contact
34, which is also engageable by the contactor element
32 upon actuation of.the foot dimmer switch, leads to
the-low.or passing beam filaments 12 of the head lamps
3 and 4. This is the usnal arrangement for foot dimmer
switch connections and, therefore, need not be further
described except to -mention that the-usual dashboard
driving-beam-signal lamp 35 is provided in a branch
connection from the foot dimmer switch terminal 33.

The- “off” position of the movable contactors 30 and
31 of the-switch 2 is shown-in Fig. 4, and it will be
observed: that-in_this position there is-no connection of
the power- input -terminals 17 and 18, -with the remaining
terminal board contacts: - As shown; each of the movable
contactors 30 and -31 is provided -with. a_plurality of
contacting portions or dimples 36 for engagement with:
the terminal, board contacts, and therefore, a circuit
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connecting function is only performed when a pair of
these dimples. or contact portions of a contactor are in
engagement with a power input terminal contact and
one of the output terminal contacts. Thus in the “off”
position shown in Fig. 4 there is no connection bétween
the power input terminal contacts 17 and 18, and the
remaining terminal positions.

The second or intermediate position of the main switch
2 is shown in Fig. 5 and in this position. it will be seen
that the contactor 31 simultaneously engages the power
input contact 8 and the output contacts 22 and 24 for
respectively energizing the filaments 14 of the parking
lamps 5 and 6, and the filaments 16 of the taillights 7
and 8.  In this position the contactor 30 engages the
terminal 28 which supplies the headlights 3 and 4, but
is out of engagement with the power input terminal 17,
and hence the headlight circuit is not energized. This
“parking” position of the switch is normally used only
when parking and taillights together are desired.

The third or full “on” position of the main switch 2
is as shown in Fig. 1, and in this position the contactor
30 bridges the terminal board contacts 17 and 28 so
that the headlight circuit is energized, while the con-
tactor 31 bridges the contacts 18, and 26, to energize
the taillight and instrument light circuits, by way of
the bus bar 27 and the terminal board contact 24.

As shown in Fig. 1, each of the principal circuits of
the improved lighting systems is protected by a self-
resetting, bimetal blade circuit breaker designed to open
the respective circuit upon the occurrence of a pre-
determined current overload condition in the circuit in
which the blade is series connected. These circuit
breakers are preferably located on the battery, or power
input; side of the main switch 2, and are connecte;d in
parallel. to the main battery cable 21. Thus a circuit
breaker 37 is disposed in series with the lead 19 to ghe
power input terminal 17 of the switch 2 for. protecting
the headlight circnit; a circuit breaker 38 is disposed
in series with the lead 20 to the main switch tenpinal 18
for protecting the parking, taillight, instrument light and
accessories circuit of the system; and a circuit b'rea.ker
39 is disposed in series with a lead 40 which supphes the
directional signal light and the stop light circuits of the
system independently of the main switch 2. In. Fig. 1
these circuit breakers are shown to be.separate and
independent of the main switch 2, however, 1t-shou_1d
be understood that they may be combined with, or !)ullt
into, the main switch 2 in accordance-with the principles
disclosed in my beforementioned Patent No. 2,692,309
if such an arrangement is desired. o )

The power lead 40 which supplies the directional 51:gna1
and taillight circuits of the system, leads to the direc-
tional signal switch 9, which in the form showq has. two
power input- contacts 41 and 42, two front directional
signal light output contacts 43 and 44, and two stop
light output contacts 45 and 46, the supp}y lead 40 _hav-
ing two branch leads 47 and 48, which resp_ectxvely
lead to the directional signal switch input terminals 4'1
and 42. The lead 47 includes a conventional flasher unit
49 for causing rapid flashing of the direct.ional signal
lights, and the usual flasher pilot light 50 is c_onnected
into the output side of the flasher unit to provide dash-
board indication that the directional signal lights are
operating. The lead 48 includes the usual foot brake
switch 10 in series with the input terminal 42, for opera-
tion of the stop lights 7 and 8 independently of the re-
mainder of the lighting system. )

The directional signal switch 9 shown in Fig.. 1, is
of the type illustrated in my Patent No. 2,666,101, issued
January 12, 1954, in which the terminal contacts are
arranged in two rows of three contacts each, and in
which three contactors 51, 52 and 53, movable in unison
and in predetermined relation with each other, are em-
ployed to bridge or engage predetermined groups pf th_e
several terminal contacts. This type of signal switch is
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employed in those cases where the stop signal lights
are also used as directional signal means, and wherein
the high candle power filament of the rear lamps is em-
ployed for both purposes.

Thus the terminals 43 and 44 of the first row, are con-
nected to the high powered filaments 13 of the lamps 6
and 5 respectively, by way of the respective leads 54
and 58, the lead 54 from the terminal 43 going to the
right-hand signal lamp 6, and the lead 55 from the
terminal 44 going to the left side signal lamp 5. Similarly,
the terminal 45 of the second row is connected by a lead
56 with the high powered filament 15 of the right rear
light 8 while the terminal 46 is connected by a lead 57
with the high powered filament 15 of the left rear light 7.
As shown, the contactors 51 and 52 are triangularly
shaped members adapted to engage two contacts of the
first row and one contact of the second row, simul-
taneously, when shifted to the right or to the left as
the case may be. The contactor 53 is & narrow rec-
tangular element, preferably articulated, arranged to en-
gage the contacts of the second row only.

In the neutral or intermediate position of the signal
switch 9 the contactors 51 and 52 are in engagement with
the lateral contacts 43 and 44 respectively, but are out
of engagement with the power input contact 41, hence
in this position the front signal lights 5 and 6 are not
energized. Also in this position the contactor 53 bridges
or engages all of the contacts of the second row, thus
connecting the input contact 42 with the output contacts
45 and 46 whereby the high power filaments 15 of the
rear lamps 7 and 8, are connected with the foot brake
switch brake 19 and the power lead 48, for energization
whenever the foot brake switch 10 is closed.

The operative positions of the signal switch 9 are
shown in Figs. 2 and 3, of which Fig. 2 shows the
position for signaling a right turn, and Fig. 3 shows the
position for signaling a left turn. In the position shown
in Fig. 2, the contactors 51, 52 and 53, have been shifted
to the right so that the contactor 51 bridges the contacts
41, 43, and 45 thereby connecting the battery or power
lead 47 with the leads 54 and 56 which run to the right-
hand, front and rear, signal lights 6 and 8, respectively.
Simultanecusly, the contactor 53 bridges the contacts
42 and 46, so that the battery lead 48, running from
the foot brake switch 10 is connected with the lead 57
for the high powered -filament 15 of the rear light 7
thereby permitting operation of that lamp as a stop light
signal, by the foot brake switch 10, even though the
signal switch 9 has been operated to signal a right turn.
Thus the lamp 7 will burn continuously whenever the
foot brake switch 10 is closed, while the front and rear
lamps 6 and 8, will be flashed rapidly under the action
of the flasher 49 which is connected in series with the
battery lead 47.

In the left turn position of the signal switch 9, shown
in Fig. 3, the contactors 51, 52 and 53 have been shifted
to the left, so that the contactor 52 bridges the contacts
41, 44 and 46, to connect the leads 55 and 57 with the
battery lead 47 to flash the left-turn signal lamps 5 and
7 respectively. At the same time the contactor 53 is in
position to bridge the contacts 42 and 45, whereby the
battery lead 48 is connected with the lead 56 for stop
light operation of the rear light 8. This operation of
the switch 9 is fully described in my before-mentioned
Patent No. 2,666,101 to which reference is made for any
further details that may be desired.

The foregoing description concerns the circuits and
operation-of a conventional motor vehicle lighting system,
such as is commonly used at the present day, and to
which my present invention of improved emergency light-
ing system and means has been applied. As before-
indicated, the object of my emergency lighting system in-
vention is to provide adequate running light and road-
way illumination whenever there may be failure of the
principal lighting system other than through failure of
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6
the power source. Another object is to émploy the usual
directional signal lights for such emergency use, and
it is with this purpose that the present invention is par-
ticularly concerned.

As indicated in Fig. 1 the circuit breaker blade 37
is arranged to operate as a double-throw switch and
carries oppositely disposed contacts 58 and 59, at its
free or moving end, the contact 58 being normally en-
gaged with the power input lead 19 of the switch 2,
and the contact 59 being engageable with the terminal
60 of a lead 61, which serves as an auxiliary or emergency
power input lead for the signal switch 9. The lead 61
may be provided with its own overload protection by any
suitable means, such as a fuse 62.

As shown, and for emergency lighting purposes, the
signal switch 9 is provided with four extra or auxiliary
contacts in its first row of contacts, there being two
auxiliary contacts on either side of the three primary
contacts, and aligned therewith, so as to be engageable by
the contactors 51 and 52. As shown the. emergency
lead 61 is connected with a first auxiliary contact 63,
which in turn is connected with a second auxiliary con-
tact 64, by means of the bus bar 65, the contacts 63 and
64 being on opposite sides of the three primary signal
contacts. Thus when the signal switch 9 is in its inter-
mediate or neutral position as shown in Fig. 1, the con-
tactor 52 bridges the contacts 44 and 63, while the con-
tactor 51 bridges the contacts 43 and 64, thereby pro-
viding connection for the front directional signal light
leads 54 and 55 with the emergency power input lead
61, so that upon overload actuation of the circuit breaker
37 the front directional signal lights will be automatically
energized.

Since the high powered filaments 13, of the directional
signal lights 5 and 6, are ordinarily of at least twenty-
one candle power each, the signal lights 5 and 6 will
provide ample illumination for nighttime driving on the
darkest of roads and thus permit continued operation of
the motor vehicle, even though the principal headlights
3 and 4 have become disabled. This emergency illu-
mination will be provided automatically and instantly
upon overload actuation of the circuit breaker 37, which
has the primary function of providing overload protec-
tion for the principal headlight system. In this regard
it should also be understood that a manually operated
emergency switch 66 may be connected in parallel with
the circuit breaker 37, and between the battery cable 21
and the auxiliary or emergency circuit lead 61 for use
in case operation of the circuit breaker 37, should for
any reason be unsatisfactory, or, for example, in case the
main headlights 3 and 4 should become disabled for
reasons other than an electrical overload condition. As
shown in Fig. ‘1, the emergency manually operated
switch 66 is connected into the emergency circuit 61 by
the leads 67 and 68.

In order to maintain emergency illumination from the
lamps 5 and 6 when the switch 9 is operated for direction
signaling purposes, it is necessary to provide means for
keeping continuity of the circuit between the emergency
power input line 61 and the lead to the particular lamp
which is not being used to signal a turn. As shown in
Figs. 1, 2 and 3, this is accomplished by providing the
additional or auxiliary terminal contacts 69 and 70, at
the opposite ends respectively of the first row of terminal
contacts in the signal switch 9, which contacts are respec-
tively bridged to the terminal leads 55 and 54, or the
terminal contacts thereof, by suitable conductors 71
and 72. The terminal contacts in each row of the signal
switch 9 are equally spaced from each other, and it
will now be seen that when the contactors of the signal
switch are shifted to the right-hand position for indicat-
ing a right turn, as shown in Fig. 2, the ordinarily non- "
fuctioning contactor 52 will engage or bridge the emer-
gency power input terminal 63 and the auxiliary terminal
69, .whereby. through the conductor 71, -a continuous -
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circuit will be maintained between the line. 61 and the

lead. 55, which: connects with the: high powered filament

13 of the lamp-5. Thus under emergency conditions the’

lamp 5 will be energized for illumination purposes, while
the lamp 6 is being operated to signal the operator’s in-
tention for -a right turn: Similarly, when the movable
contactors of the signal- switch 9 are shifted- to the left
side, as shown in Fig. 3, to cause indication of a left
turn intention, the contactor 51 will bridge the terminal
contacts 64 and 70 whereby, through the conductors 65
and 72, the. terminal lead 34 for the right-hand signal
lamp 6-will be maintained in circuit with the emergency
supply . conductor. 61. In this manner the lamp 6 will
be operable to provide emergency illumination while the
left-hand lamp 5 is signaling: the: operator’s intention to
make a left turn,

At this point it should be understood that the circuit
breaker 37 is preferably constructed, and calibrated for
a. relatively long “cooling” or automatic reset interval.
That is, when the-breaker 37 is actuated: by an overload
condition the time required for it to cool and return to
its normal position. closing ‘the overloaded circuit, is in
the order of ten to twenty seconds or about six to three
operations per minute. On the other hand the flasher
49 is calibrated and constructed for: about sixty circuit
opening and closing operations per minute. Thus while
the lamps 5§ and 6 will be energized for ten to twenty
second intervals, or six to three intermittent operations
per minute, when under emergency operation, either one
of the lamps when operated to signal a turn will flash
rapidly at a rate of about one time per second for sixty
flashes per minute. Thus when seen from an oncoming
vehicle the rapid flashing of one of the lamps will clearly
indicate to the oncoming driver that that lamp is being
operated to signal a turn in the respective direction.

It will be understood, of course, that when the manual-
ly operated emergency switch 66 is used to close the
emergency circuit through the lead 61 the lamp or lamps
energized for emergency illumination will burn with a
steady light, in which case only the lamp being used to
indicate a turn intention. will operate with a flashing
light.

_For those cases in. which independent rear directional
lights are employed, instead of using the highpowered
stop light filament as shown in-Fig. 1, a modified signal
switch arrangement may be used since the stop light func-
tion will be wholly independent of the directional signal
circuits. In-such-cases the main stop light power lead 48
will run from the brake switch 18 directly tc the stop
light lamps,-and. the-second row -of contacts in the signal
switch- of Eig. 1, may be eliminated.

A modified- signal- switch--arrangement for use with
independent. rear- direction signal lights, is diagrammati-
cally illustrated-in Figs. 8, 9-and 10, in which the signal

switch 73 is shown with a single row of seven terminal ;

contacts,-and.two: longitudinally- spaced and aligned. bar-
like contactor. 74-and 75 are used for switching purposes.

As shown,. the- bar contactors -74: and- 75- are spaced

apart endwise -to.leave one open contact between them
and are-movable in unison-lengthwise of the row of con-
tacts. The -terminal. contacts are equally. spaced from
each other, and each of the -contactors is.of -a length to
bridge one pair of adjacent contacts.

In this modified switch arrangement. the connections
of the terminal contacts with the:power input leads 47
and 61, and with the leads 54 and:55-to the front signal
lamps- 5 and 6, are identical with the connections shown
in Figs. 1, 2-and 3, as are the intercontact bus bars or
conductors 65; 71 -and- 72. For this reason the same
identifying - numbers have been applied to the terminal
contacts “and leads of the modified signal switch 73, as
are used:in Fig. 1. In Fig. 8 the independent rear direc-

tion lights are indicated -at-76 and 77, the light 76 being

connected by a lead.78 to the terminal 43, and:the light
77 being: connected by-a-lead 79 to-the:terminal: 44:
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Thus. whenever the leads 54 and 55 for the fromt direc:
tional signal lights. are. energized by connection with the
pewer-source, the leads 78 and 79 for the-rear direction
lights are simultaneously energized. In this manner
ordinary direction signaling operation of the modified
switch 73, as well as the emergency operation of the
signal: lights, both front and rear, upon the closing of
the power circuit to the leads 61, will be identical with
the operation of the circuit shown in Fig. 1. .

¥ig. 8 shews the modified switch:73 in its neutral posi-
tion; Fig. 9 shows the switch 73 with its contactors in
position for indicating a right turn; and Fig. 10 shows. the -
switch 73 with its contactors in position for indicating a
left turn. These figures are, therefore, comparable with
Figs. 1, 2'and 3 insofar-as the emergency lighting circuits
arc concerned.

in the circuit arrangements herein shown, the direc-
tional signal circuits may be arranged to permit a fast
rulsating energization of all of the directional signal lights:
both front and réar at the same timne, while the directional
signal switch is in.neutral position, and when there is no
overioad condition in the principal lighting circuit that
might cause operation of the overload protection means
37 to energize the steady light emergency circuit 61. Such
simultaneous fast blinking operation of all of the direc-
tional signal lights-would be of considerable advantage
as a warning means when standing at the roadside; or in
the roadway, at nighttime because of mechanical break-
down or for any other reason, and shown:in Fig. 1, such
fast blinking or flashing operation of the direction signal-
lights may be had by providing a second flasher unit 49.1-
into the battery lead 48-and then running leads 48:1 and
61.1 from the second flasher to the signal light circuits’
48 and 61, respectively. A double pole, single-throw
switch- 66.1 is connected between the flasher 49.1 and
the leads 48.1 and 61.1 to control this signal light opera-
tion and it will be seen from the circuit diagram of Fig. 1, .
that this operation will be continuous, as long as the

switch $6.1 is closed, regardless of the position of the

signal switch 9.

In the circuit shown in Fig. 8, where independent rear
signal lights are used, such fast blinking flashing opera-
tion of the directional signal lights may be had by con-
necting a manually operated switch 66.2 between the
flasher nnit 49 and the emergency line 61, at any conven-
ient point on the output side flasher unit. Thus since the
emergency line 61 has direct connection with all of the
signal lights both front and rear when the signal switch
73-is in-neutral position, .closing of the manually operated
switch 66.2 will cause all of the signal lights to be ener-
gized through the flasher 49 and operated with the flash
frequency normally provided by the flasher unit.

It should also be understood that in the construction
of the signal switches, the internal terminal connections
may be made by either jumper wires, bus bars, or stamped -
or printed circuit means.

An arrangement of a main lighting system switch in
which the overload protection circuit breakers are built
into the switch construction is illustrated in Figs. 6 and 7.
This improved switch construction comprises a molded
terminal board 80 on the contact surface side of which
is mounted a hollow cup-like housing 81, serving as an-
enclosure for the movable switch parts. A tubular ex--
ternally threaded mounting bushing 82, is centrally se-
cured in the front end of the housing 81, and a rotary
operating shaft 83 extends through this bushing to the
interior of the housing 81, where ‘the shaft is secured
fast to a drive plate 84, which has laterally extending
arms terminating in drive lugs 85 and 86 which project -
axially inward toward the terminal board. An annular
rotor or carrier member 87, made of a suitable dielectric -
material, is mounted on the lugs 85 and 86, the carrier
member having marginal slots 88 and 89. to receive the
lugs, and'this carrier member supports.the movablé con-
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tacts and contactors of the switch mechanism. In
the form shown the carrier member is a hollow cup-
shaped body with its open erd facing the drive plate 84,
and compression springs 99, 31 and 92, seated in angularly
spaced sockets formed in the margin of the carrier mem-
ber, bear between the carrier member and an insulating
plate 93 mounted on the inner face of the driving plate
84, to constantly urge the carrier member toward the
contact face of the terminal board 8§0.

In the form shown the carrier 87 has two fixed con-
tacts 94 and 95 arranged on opposite sides of the carrier

axis and on a common diametric centerline, and two con- -

tactors 96 and 97 disposed on opposite sides. of the said
centerline, the contacts 94 and 95 being equally spaced
from the carrier axis a distance of about one-half the
radius of the carrier and the contactors having contacting
portions disposed adjacent the outer margin of the carrier.
The contacts 94 and 95 and the two centactors 96 and
97 are mounted on the front face of the carrier member
end wall 98 so as to be engageable with stationary ter-
minal contacts mounted on the terminal board and which
are flush with the surface of a dielectric contact spacer
plate 9, as indicated in Fig. 6. Thus since the carrier
is continuously urged towards the terminal board 86,
the fixed contacts and contactors of the carrier will always
be in engagement with and ride upon the face of the spacer
99 or the spaced contact surfaces of the terminals, and the
various switching operations will be accomplished by ro-
tation of the carrier member by way of the shaft 83 and
the drive plate $4.

In order to assure uniformity of contacting pressure
between the contacts and contactors of the carrier 87, and
the bearing surfaces of the spacer plate 99 and the ter-
minal contacts flush therewith, the compression springs
90 and 91 are located on the same diametric centerline
as the fixed contacts 94 and 95, and the compression
spring 93 is located angularly midway between the springs
91 and 92, on the side of the carrier directly beneath the
contactor 96, as shown in Fig. 7. Also the contactor 96,
which has three triangularly spaced contacting portions
or dimples 36, is provided with an oppositely projecting
balancing dimple 100, which engages the face of the car.
rier 87, the balancing dimple 100 being substantially cen-
trally located with respect to the three contacting dimples
36. As shown, the contactor 96 is mounted to the car-
rier 87 by means of inwardly projecting lugs which ex-
tend loosely into suitable apertures formed in the carrier
member end wall 98, and contactor 96 is, therefore, free
to rock in substantially any direction about the balancing
dimple 100.

The contactor 97 is a resilient member mounted to the

carrier 87 by means of a rivet 101, and comprises a pair
of arcuately shaped spring arms which extend in oppo-
site directions from the rivet 181 around the margin of
the carrier 87. Each of these spring arms carries a con-
tacting dimple 102 at its free end and the arms are lightly
tensioned to normally bear against the terminal spacer
plate 99.

With this arrangement of the carrier 87 the compres-
sion springs 91 and 92 are made with sufficient strength
to overcome any oppositely directed force exerted by the
spring arms of the contactor 97 and to assure positive
engagement of the fixed contacts 94 and 95 against the
face of the terminal spacer plate 89. Also the carrier
spring 93 is made with an even greater tension so as to
normally cause the carrier to rock about the centerline
through the fixed contacts 94 and 95, and thereby assure
positive engagement of the contactor 96 with the surface
of the spacer plate 99. Thus the contactor 86 will be
urged constantly toward the spacer plate 99 and, because
of the balancing action of the dimple 1086, the contacting
dimples 36 will be engaged with equal pressure in every
position of the carrier 87 relative to the terminal board.

In the form of switch shown in . Fig. 6, the circuit
breaker 37 which, as shown in the circuit diagram of Fig.
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1, provides overload protection for the principal lighting
circuit and operates the emergency lighting circuit under
overload conditions in the principal system, is combined
with the carrier member 87 of the main switch in a man-
ner similar to that disclosed in my before-mentioned
Patent No. 2,692,309. In this arrangement the fixed con-
tacts 94 and 95 are the heads of rivets which extend
through the end wall 98 of the carrier 87 and the bimetal
circuit breaker blade 37 is mounted directly omto the
inner end of the contact rivet 94, in the interior of the
carrier, with its free end overhanging and normally en-
gaged with the inner end of the fixed rivet 95. Thus the
circuit breaker 37, is normally electrically in series with
the fixed contacts 94 and 95 whereby current entering
through the contact 94 must pass through the circuit
breaker 37 before reaching the contact 95 for distribution
through the terminal board to the principal headlight
circuit.

As shown the emergency contact 60, which is engaged
by the circuit breaker contact 59 upon overload actuation
of the blade 37, is mounted on the free end of a bimetal
conductor arm 103, which in turn is secured on an inner
end margin of the carrier 87 by means of the rivet 161
which extends through the carrier to the forward face
thereof to hold the arcuate contactor 97. Thus, upon
overload actuation of the circuit breaker 37, the contact
59 will engage the contact 60 and close a circuit between
the fixed contact 94 and the conductor arm 103 which
leads through the rivet 101 to the spring contactor 97.
The bimetal arm 103 is preferably calibrated to open, .
away from contact 59, under a predetermined overload
condition, less than that for blade 37, as a protective
means for the emergency or auxiliary circuit.

As shown in Fig, 6, 2 limit stop 104 is mounted on the
inner end of fixed contact rivet 94, to limit the movement
of the breaker blade 37 upon its being actuated by an
overload condition in the principal lighting circuit. Also
the inner contact head 105 of the fixed contact 95,isof a
special arrangement to be hereafter described, which per-
mits accurate preassembly calibration of the circuit
blade 37. .

The several terminal board contact positions for the
operation of the switch shown in Figs. 6 and 7, are shown
in dot-dash outline in Fig. 7, and since they are directly
comparable with the terminal contact positions shown in
Figs. 1, 4 and 5, they have been given the same identify-
ing numbers as used in Fig. 1, and as used for the descrip-
tion of the circuit of Fig. 1. Also, the movable contacts
and contactors, shown in solid outline in Fig. 7, are
shown in the first or “off” position of the switch, like that
illustrated in Fig. 4 and wherein the contactor 31 is like
the contactor 96 in its form and operation. In the device
of Figs. 6 and 7, however, it should be noted that the
movable contactor 39 of Figs. 1, 4 and 5 has been omitted,
and that instead the fixed contacts 94 and 95, together
with the built-in circuit breaker 37, perform the switching
functions for the principal headlight circuit.

Thus as shown in Fig. 7 the power input terminal con-
tact for the headlight circuit is indicated at 17 and the
output terminal contact, which leads to the headlight cir-
cuit, is indicated at 28. Also, both of these terminal
contacts are”located on the terminal board at positions
90° angularly removed from the “off” position of the
fixed contacts 94 and 95. Likewise the power input ter-
minal contact 18 for supplying the parking, taillight, in-
strument light and accessory circuits, is substantially at
the center of the terminal contact circles for continuous
engagement by the contactor 96, while the terminal con-
tacts 22, 24 and 26, which lead to these circuits, are an-
gularly spaced from each other for engagement by the
contactor 96 when it is moved to its second and third
positions, as shown in Figs. 5 and 1 respectively. The
contacts 22 and 24, for the parking light circuit and the
taillight and instrument light circuits respectively, are
spaced angularly from each other, so as to be simultane-
ously engaged by the contactor 96 when it is in its second
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position, that. is substantially 45° from its “off” position,”
and the contacts 26 and 24 are angularly spaced 45° so

that only the contact-26-will be engaged by the contactor-
96 when the contactor:isin its third or “full-on™ position;-
Also, as shown in Fig: 7, the contacts 24 and 26 are con-

nected by a conductor 27, as in the case of the diagram

of Fig. 1, since the contact 24 is the terminal for the lead,;

or leads, running to- the taillights and instrument lights.

Thus as far-as the principal lighting circuits are concerned

the movable contact and contactor positicns, as well- as”
the terminal board contacts and the circuif connections

leading therefrom, are the same as shown for the main

switch 2'in the diagram of Fig: 1.

However, since in- the switch consiruction shown in
Figs. 6 and 7 the-overload protection means for the prin-
cipal lighting: circuits is built into the main switch unit,
two additional contact positions 166 and 17 are shown in
Fig. 7. The terminal contact 186 connects directly with
the emergency circuit: line 61 of Fig. 1, and the terminal
contact 187 is- a separate terminal- available for con-
nection 'with emergency red lights at the rear of the
vehicle if -such may be desired. ~ As shewn i Fig. 7,
the terminal contacts 106 and- 1¢7 are located in the

outer contact circle so-as to be engaged by the coatacts

102 of the spring arm contactor 97, when the swiich
rotor or carrier: 87 has been turned to its “full-on” posi-
tion 90° counterclockwise from the “off” position shown.
Thus, since the contactor 97 is energized through its
mounting rivet 1081, and the conductor arm- 183; oanly
upon actuation-of-the -circuit breaker 37 when the switch
is in its “full-on” positicn, there is no possibility of short-

circuit between the contactor 27 and any of the other -

terminal board contacts when the switch is in its “off”
or intermediate position. :

An additional feature of the switch construction- il-
lustrated in Figs. 6 and 7, is that of combining the circuit
breaker 38, which provides overload protection for the
parking light circuit and the tallight, instrument light
and accessory circuits, with the main switch construction.
As shown in Fig. 6 this is done by mounting the circuit
breaker 38 in a recess 108 formed in the terminal board
on the side against which the dielectric terminal spacing
plate 99 is disposed. As shown, the circuit breaker 38
is mounted on the innmer end 109 of the batiery or main
power input stud 116, which projects into-the space 108;
and the opposite or free end of the circuit breaker 38"

is arranged-to be- normally in contact with the head 111 -

of a terminal rivet 112. The terminal rivet 112 is then
connected by a bus bar, not shown, with the central
power input terminal-contact stud 18. Also the battery
stud- 118 is connected by a bus bar 113 with the power
input terminal 17.- The stud 114, shown in Fig. 6, ex-
tending from the terminal contact 18, is for the com-
nection of accessories which are to have a battery con-
nection that is continuous and wholly independent of
any. of the switching operations of the switch unit.
As before-mentioned, the contacting head 185 of: the
contact stud 95 is of a special arrangement which will
permit preassembly calibration of the bimetal circuit
breaker blade-37. The contacting head 111 of the -ter-
minal rivet 112 is also of the same arrangement; and
in either case-the contacting heads- are set in their re-

spective terminal rivets after the rivets have been secured °

in the body which is to support them. As shown: in
Fig. 6, each of thé terminal rivets or studs 95 and 132,
is a hollow member, opening at one end and into which
the shank- of the contact head is mechanically pressed
to a predetermined depth so that the contact surface of
the head will project a predetermined distance from
the terminal stud so as to have a precise “table height”
or elevation with respect to am adjoining surface on
which the circuit breaker blade is mounted.

The purpose of this is to permit the mounting of the
circuit breaker blade -on its own support, so that it
will normally engage the contact head with an exactly
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predeterriined amount of pressure for which the cir-
cuit breaker blade can be calibrated during its manu-
facture- and prior to its being assembled with its mount-
ing means. * Such an arrangement is necessary because
the ordinary manufacturing inaccuracies, which occur
in the manufacture of the supporting body and in the
assembly therewith of the contact studs or rivets, are
such that resulting variations in the contact pressure be-
tween the circuit breaker blade and the contact head.
produce wide variations in the temperature required for
actuation of the circuit breaker blade. This often re-
sults in rejection of the assembled device upon inspection.

“because the circuit breaker blade will not function within

an allowable range from the peint for which it is cali-
brated. Therefore, if the contact heads are assembled-
to the rivets or studs after the latter have been mounted
on their supporting body, the contact heads can be set
in place in such a manner as to compensate for any in-
accuracies that might occur with respect to location
of the parts relative to the table or surface on which the
circuit breaker blade is mounted, and rejections for fail-
ure of the blade to operate at the point for which it is
calibrated will be substantially obviated.

An improved method for mounting the terminal or

- contact heads in their supporting studs or rivets, is il-

lustrated in Figs. 13 and 14 of the drawings, wherein a
molded terminal board 115, having terminal studs or
rivets 116 and 117 already mounted, is shown positioned
in a jig or support plate 118. disposed in alignment with
the head 119 of a fluid pressure operated ram. As shown,
the stud 116 is molded or otherwise secured in the ter-
minal board body, and has an enlarged head on the inner
side of the body which terminates in a flat shoulder 120.
A tubular shank portion 121 of reduced diameter pro-
jects axially beyond the shownlder 128, The stud 116 is
designed to serve as the mounting means and support for
a precalibrated circuit breaker blade seated on the
shoulder 128 and secured by staking the shank 321, as
in the case of a hollow rivet, and as will be hereafter
described.

The terminal 417 is in the form of a hollow rivet
having a central passage extending axially therethrough; -
the rivet having an enlarged head on the inner side of the-
terminal board 115, and being disposed with its-inner
end considerably below the level of the shoulder 128:0f'’
the mounting stud 116. As shown, the contact 7123
mounted on the hollow rivet 117 is in the form of a
solid rivet having a knurled shank 124 adapted to be”
press fitted into the passage 122. - :

Since the shoulder 12¢ of the mounting stud: 116 7i§
a fized table or principal plane of reference on which
the circuit breaker blade is tc be mounted, it is the object
of the process to press the contact rivet or stud 123 into
the terminal rivet 117 so that its upper or contact sur-
face will be at an exactly predetermined distance from
the plane of reference defined by the shoulder 320.
This is accomplished by driving or pressing the contact
rivet 123 by means of the ram 119, which has a face
surface 125 normal to the ram axis adapted to engage
the shoulder 128 of the mounting stud 116, an inlet or
socket 125.1 to receive the shank 121, and a boss or
raised portion 126, which projects a predetermined dis-
tance beyond the face 125, located on the ram head
119 in a position to engage the head of the contact rivet
123.

Since the contact rivet 123 is a press fit into the hollow
terminal 117, only a relatively small amount of pressure
is necessary to correctly position the rivet head 123,
and the shoulder 128 of the mounting stud serves as
a limit stop for the downward movement of the ram
119 without damage to the mounting stud or to the ter-
minal board body 115. Thus with the surface of the
boss 126 parallel with the ram face 125, and- with the
plane of the shoulder 120 perpendicular to the axis of
the movement of the ram 119, the contact head 123 will
be exactly and precisely located with reference to the plane
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of the shoulder 120 and every contact rivet so .seated
will have precisely the same relation with the supporting
surface on which a coacting circuit breaker blade is to be
mounted.

The completed structure made in accordance with
this method, and with the circuit breaker blade mounted
on the mounting stud 116, is shown in Fig. 14 in which
it will be seen that the fixed end of the circuit breaker
blade 127 is clamped against the shoulder 120 by means
of a washer 128, which is held in place by the staked
end of the hollow rivet portion 121 of the mounting
stud. Thus, since the contact head 123 is accurately
spaced with reference to the shoulder 120, the contact
12% on the free or movable end of the circuit breaker
blade 127 will bear against the contact head 123 with the
same contact pressure for which the blade 127 was cali-
brated. It will be understood, of course, that the space
between the contact surface of the contact head 123
and the-plane of the shoulder 126, will be determined by
the specifications of the circuit breaker blade and the
apparatus by which the blade 127 is calibrated.

An improved form of circuit breaker construction
for overload protection of circuits such as that illustrated
in Fig. 1, is shown in Figs. 11 and 12, In this con-
struction the primary circuit breaker blade 130 is
mounted on a terminal and mounting stud 131, which
in turn is mounted on a terminal board 132, and the
free end of the circuit breaker blade 130 is disposed to
engage the contact head 133 of a terminal 134. A
bracket arm 135 is mounted on the terminal board 132
in position to overhang the free end of the circuit breaker
blade 130 at a predetermined distance above the same
when the circuit breaker blade is normally engaged with
the contact head 133. The bracket arm 135 has a con-
tact 136 disposed immediately above the free end of the
circuit breaker blade 130 for engagement by the same
when the circuit breaker is actuated by a current over-
load in the. circuit in which the blade is series connected
by means of the terminals 131 and 134. The bracket
arm 135, thus-serves as a limit stop for the movement
of the blade 1306 upon overload actuation, and also
serves as a conducting means for closing a second cir-
cuit between the blade 139 and an auxiliary or emergency
circuit having connection with the bracket arm 135 by
way of a third terminal stud 137 and a second circuit
breaker blade 138, which is mounted on the stud 137
in such a position as to overhang and normally engage
the bracket 135. -

Thus with the improved construction of this current
overload protection means, not only is the primary cir-
cuit between the terminals 131 and 134 protected by the
circuit breaker blade 130, but also the emergency or

secondary circuit connected to the terminal 137, is.

provided with overload protection by means of the sec-
ond circuit breaker blade 138.

Figs. 15 to 19 inclusive are intended to show an im-
proved terminal board and terminal arrangement for a
directional signal switch construction, which permits an
increase in the number of terminal contacts, such as
would be required for the signal switches 9 and 73,
shown in Figs. 1 and 8, respectively, without any ma-
terjal increase in the over-all size of the signal switch
assembly. This improved terminal board and terminal
arrangement, also permits the use of plug-in type of
lead connectors, and thereby obviates the need for solder-
ing the lead connections to the terminal board, which is
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to which the terminal board contacts lead. As far as the
carrier 143 and the housing 141 are concerned, these
members may be constructed as described in my before-
mentioned Patent No. 2,666,101 and therefore need not
be further discussed. The terminal board 149, however,
is of a modified and improved arrangement in that the
terminals and the terminal contacts are unitary elements,
separable from the terminal board, which are clamped in
place in the terminal board upon assembly of the housing
141 with the terminal board body. In the former ar-
rangements the terminals were molded or riveted in
Place, as in the case of the construction shown in my
before-mentioned Patent 2,666,101,

As shown in Figs. 17 to 19, the improved terminals
are. made as simple, one piece, sheet metal stampings.
Each terminal has a substantially flat back or shank 144,
which extends in the axial direction, and at one end the
back or shank is bent forwardly through slightly more
than 90° to provide a contact plate portion 145. At the
opposite end of the shank 144 an integral laterally pro-
jecting portion of the .shank is rolled forwardly and
upon itself to form a substantially tubular body 146,
open at each end, which is substantially aligned endwise
with the .contact portion 145.. As shown the free end
of the turned lateral portion forming the body 14§, is
slightly spaced from the shank 144 so that the entire
body 146 can flex resiliently to receive and grip the
shank of a plug inserted into the outer end of the body

-146. Also, as shown, an integral wing-like lug member

147 is formed on each side of the shank 144 adjacent
the contact plate portion 145, the lug members 147 pro-
jecting rearwardly and substantially at right angles of
the plane of the shank 144,

As shown in Fig. 16 the molded terminal board 140
is formed with a plurality of pockets or sockets, extend-
ing from face to face of the terminal board, and in which

* the sheet metal terminals are disposed - longitudinally.
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one of the principal items entering into the total cost of -

manufacture of the ordinary signal switch. .
As shown in Figs. 15 and 16, the signal switch com-
prises a molded terminal board 140 which contains the
fixed terminals and terminal contacts; a sheet metal
housing 141 secured to.the terminal board by means
of clamping lugs 142; and a movable carrier 143 which
is slidabie in the housing 141 and which carries the mov-
able contactors for selectively closing the saveral circuits

70

75

In the form of switch shown, wherein there are two rows
of terminals and sockets, the center wall 148, which sep-
arates the two rows of sockets, projects beyond the face
of the terminal board on the contact side of the same and
the margins. of the outer edge of the wall 148 are rab-
betted, as at 149, to provide shoulders below the outer
edge surface of the wall 148. - Also, on the opposite side
of each socket, the socket wall is provided with a pair of
laterally spaced notches 150 which open outwardly and
extend axially along the socket.

Thus when a terminal is inserted into a socket, from
the face of the terminal board, the body portion 146 first,
the free end of the contact portion 145 will rest on the
shoulder- 149 and the lugs 147 will be received in the
notches 150. Because of the less than 90°. included
angle between the contact portion 145 and the shank 144
of the terminal, however, the contact portion will be
held above the plane of the terminal board face and the
terminal will be only loosely seated, with the lugs 147
partially projecting from the notches 150 beyond the
terminal board face.

When all of the terminals are placed in their respective
sockets they are then clamped firmly in place by means
of a washer 151 which engages the ends of the lugs 147
and presses them into the notches 150 against the spring
action of the contact portions 145. The washer 151 is in
turn held in place by means of the housing 141 when it is
clamped to the. terminal board by means-of the clamping
Ings 142, Tt will be understood, of course, that the thick-
ness of the washer 151 is such that when the terminals
are clamped in position, the terminal contact portions
145 will be flush with the outer face of the washer. This
relationship is clearly shown in Fig. 16. . )

The main advantages of my invention reside in the
arrangement whereby the directional signal light means
may be used as driving lights whenever the main lighting
system is inoperative for reasons other than failure of
the current supply; in the arrangement whereby the direc-
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tional signal lights are automatically operated for emer-
gency lighting purposes; and in the circuit arrangements
whereby the operation of the directional signal lights for
lighting purposes, does not interfere with the normal func-
tioning of the signal lights for directional signaling pur-
poses. .

Other advantages of my invention resides in the rela-
tively simple circuit and switching arrangements whereby
the directional signal light system may be used for emer-
gency lighting purposes; in the improved circuit arrange-
ment for directional signal switches whereby normal op-
eration of the switches for directional signaling purposes
is not disturbed or interrupted by emergency use of the
signaling circuit for driving light purposes; and in the im-
provement of the several switching device constructions
whereby manufacturing cost and the cost of assembling
the devices into the lighting system circuits may be greatly
reduced.

Still further advantages of my invention reside in the
adaptability of the improved lighting circuits to arrange-
ments wherein the usual directional signal lamps may
be utilized as distinctive warning lights whenever the vehi-
cle is standing in the roadway, or at the roadside, on open
and unlighted highways. R

Although several embodiments of this invention have
been herein shown and described, it will be understood
that details of the several constructions and circuit ar-
rangements shown may be altered or omitted without
departing form the spirit of the invention as defined by
the following claims:

I claim:

1. An electric lighting system comprising a primary
circuit including a power source, primary lights, a man-
ually operated switch. for controlling said circuit, and a
circuit breaker, all connected 'in series, said circuit breaker
comprising means responsive to a predetermined current
overload condition for operation between iwo positions
to-interrupt said primary circuit and to connect an auxil-
iary circuit with said power source; ‘an auxiliary circuit;

a second circuit including a flasher device, a second.

switch; and a pair of signal lights, all connected in series
with said power source independently of said primary cir-
cunit, and shiftable contactor means in said second switch
having a neutral position and two selectively settable posi-
tions . for connecting said signal lights individually. with
said power source through said flasher device; and means
in said second switch normally connecting each of said
signal lights with said auxiliary. circuit at the neutral
position of said contactor means, said contactor means
being shiftable to interrupt the connection between said
auxiliary. circuit and the respective signal light when said
contactor means is in either settable position while main-
taining connection between. said auxiliary circuit and the
other signal light.

2. An electric lighting system comprising a primary
lighting circuit and an independent signal circuit, each
having - connection with a common power source, an
auxiliary circuit; a circuit interrupter in said primary cir-
cuit having a movable member responsive to a predeter-
mined current condition in said primary circuit for opera-
tion to interrupt said primary circuit and simultaneously
connect said auxiliary circuit with said power source, said

signal- circuit. including a flasher device and. a signal.
switch connected in series.with said power source, a pair

of signal lights each connected independently with said
signal switch, shiftable. contactor means in said signal
switch having a neutral position and two selectively set-
table. positions for connecting said.signal lights indi-
vidually with said power source, means for connecting
said auxiliary circuit with said signal switch, and means
in said-signal switch for connecting each of said signal
lights with. said. auxiliary circuit when said contactor
means is in.neutral position, said- contactor means being
shiftable-to interrupt the connection between said auxil-
iary. circuit and the respective signal light when said con-
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tactor means is in either settable position while main-
taining conuection between said auxiliary circuit and the
other signal light.

3. An eléctric lighting system comprising a primary
circuit, a signal circnit, and an auxiliary circuit, said pri-
rary circnit and said signal circuit each having inde-
pendent connection with a power source, a circuit inter-
rupter normally in series with said power source and said
primary circuit and having means responsive to a prede-
termined current condition in said primary circuit for
operation to open said circuit and simultaneously close a
connection between said auxiliary circuit and said power
source, said signal circuit including a flasher device and
a signal switch in series with said power source and a
pair of signal lights having independent connection with
said signal switch, shiftable contactor means in said signal
switch having a neutral position and two selectively set-
table positions for connecting said signal lights indi-
vidually with said power source through said flasher de-
vice, means for connecting said auxiliary circuit with said
signal switch, means in said signal switch for normally
connecting both of said signal lights with said auxiliary
circuit when said contactor means is in neutral position,
said contactor means being shiftable to interrupt the
connection between said auxiliary circuit and the respec-
tive signal light when said contactor means is in either
settable position, and further means in said signal switch
for engagement by said contactor means to maintain con-
nection between the other signal light and said auxiliary
circuit while the contactor means is in a settable position.

4. An electric lighting system comprising a primary
circuit, signal circuit, and an auxiliary circuit said pri-
mary circuit and said signal circuit being independently
connected to a common power source, a circuit inter-
rupter normally in series with said power source and pri-
mary circuit and comprising a movable member respon-
sive to a predetermined current condition in said primary
circuit for operation to open said circuit and simultane-
ously connect said auxiliary circuit with said power
source, said signal circuit including a flasher device and
a signal switch conmected in series with said power
source, said signal switch having a neutral position and
two selectively settable positions, a pair of signal lights
independently connected to said signal switch, means for
connecting said auxiliary circuit with said signal switch,
means including a pair of shiftable contactors in said
signal switch for connecting said auxiliary circuit to both
of said signal lights when said signal switch is in neutral
position, and said contactor shifting in response to the
setting of said signal switch to either settable position
to energize a respective one of said lights through said
flasher device, said contactors simultanecusly interrupting
the connection between the said auxiliary circuit and the
said respective signal light when said signal switch is in
either settable position while maintaining the connection
of the other signal light with said auxiliary circuit.

5. An electric lighting system comprising a primary
circuit, a signal circuit, and an auxiliary circuit, said pri-
mary circuit and said signal circuit each having inde-
pendent connection with a power source, a circuit inter-
rupter normally in series with said power source and said
primary circuit and having means responsive to a pre-
determined current condition in said primary circuit for
operation to open said circuit and simultaneously close
a connection between said auxiliary circuit and- said
power source, said signal circuit including a flasher de-
vice and a signal switch in series with said power source
and a pair of signal lights having independent connection
with said signal switch, shiftable contactor means in said
signal switch having a neutral position and two selectively
settable positions for connecting said signal lights indi-
vidually with said power source through said flasher
device, means for connecting sald auxiliary circuit with
said signal switch, means in said. signal switch for nor-
mally connecting each of said signal lights with said
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auxiliary circuit through said contactor means when said
signal switch is in neutral position, said contactor means
shifting to interrupt the connection between said auxiliary
circuit and the respective signal light when said contactor
means is in either settable position while maintaining the
connection of the other signal switch with said auxiliary
circuit, and manually operable means for connecting said
power source and said auxiliary circuit independently of
said circuit interrupter.

6. An electric lighting system for motor vehicles com-
prising a signal circuit, a power source having connection
with said signal circuit, an auxiliary circuit, means op-
erable for connecting said power source with said auxil-
iary circuit, a stop light circuit having connection with
said power source through a normally open brake switch,
and a pair of independent stop lights; said signal circuit
including a flasher device and a signal switch connected
in series with said power source, and a pair of signal lights
having independent connection with said signal switch,
movable contactor means in said signal switch having a
neutral position and two selectively settable positions for
energizing said signal lights individually, other contactor
means in said signal switch for connecting each of said
stop lights with said stop light circuit when said signal
switch is in neutral position, said other contactor means
being shiftable for interrupting the connection to a respec-
tive one of said stop lights upon operation of said mov-
able contactor means to either selectively seitable posi-
tion, and said movable contactor means acting to energize
said one stop light from the signal circuit simultaneously
with the energizing of a respective signal light; means for
connecting said auxiliary circuit with said signal switch,
and means in said signal switch for connecting each of
said signal lights with said auxiliary circuit when said
movable contactor means is in neutral position, the mov-
able contactor means being shiftable to interrupt the con-
nection between said auxiliary circuit and the respective
signal light when set to either settable position and to
simultaneously connect the respective signal light with
said signal circuit while maintaining connection between
said auxiliary circuit and the other signal light.

7. A motor vehicle electric lighting system comprising
a signal circuit, a power source having connection with
said signal circuit, an auxiliary circuit, a stop light cir-
cuit having connection with said power source through a
normally open brake switch, a pair of independent stop
lights connected to said stop light circuit, and manually
operable means having connection with said power source
through a flasher device for connecting said auxiliary
circuit with said power source and for conmnecting said
stop light circnit with said power source independently
of said brake switch; said signal circuit including a
flasher device and a signal switch connected in series with
said power source, and a pair of signal lights having
independent connection with said signal switch, shiftable
contactor means in said signal switch having a neutral
position and two selectively settable positions for ener-
gizing said signal lights individually; other contactor
means in said signal switch for connecting each of said
stop lights with said stop light circuit when said signal
switch is in neutral position, said other contactor means
being movable for interrupting connection to a respective
one of said stop lights upon operation of said shiftable
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contactor means to either selectively settable position, and
said shiftable contactor means acting to energize said
one stop light from the signal circuit simultaneously with
the energizing of a respective signal light; means for con-
necting said auxiliary circuit with said signal switch, and
means in said signal switch for normally connecting each
of said signal lights with said auxiliary circuit when said
shiftable contactor means is in neutral position, the shift-
able contactor means acting to interrupt the connection
between said auxiliary circuit and the respective signal
light when set to either settable position and to simulta-
neously energize the respective signal light from said
signal circuit while maintaining connection between said
auxiliary circuit and the other signal light.

8. An electric lighting system for motor vehicles
comprising a signal circuit, a power source having con-
nection with said signal circnit, an auxiliary circuit,
switch means operable for connecting said power source
with said auxiliary circuit, a stop light circuit having
connection with said power source through a normally
open brake switch, a pair of independent stop lights, and
manually operable means having connection with said
power source through a flasher device for connecting said
auxiliary circuit with said power source independently of
said switch means and for connecting said stop light cir-
cuit with said power source independently of said brake
switch; said signal circuit including a flasher device and
a signal switch connected in series with said power
source, and a pair of signal lights having independent
connection with said signal switch, movable contactor
means in said signal switch having a neutral position and
two selectively settable positions for energizing said sig-
nal lights individually; other contactor means in said
signal switch for connecting each of said stop lights with-
said stop light circuit when said signal switch is in a
neutral position, said other contactor means being shift-
able to interrupt the connection to a respective one of
said stop lights when said movable contactor means is
set to either selectively settable position, and said mov-
able contactor means acting to energize said one stop
light from the signal circuit simultaneously with the ener-
gizing of a respective signal light; means for connecting
said auxiliary circuit with said signal switch, and means
in said signal switch for normally connecting said signal
lights with said auxiliary circuit when said movable con-
tactor means is in neutral position, the movable con-
tactor means also acting to interrupt the connection be-
tween said auxiliary circuit and the respective signal light
upon being set to either settable position and to simul-
taneously energize the respective signal light from said
signal circuit while maintaining connection between said
auxiliary circuit and the other signal light.
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