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Lo el wwhonm it iy oo -

Be it known it we, Cranig 7
ING atd Winnias AL Cunvar, citizens of the
United States, residing at Dayton, comnty of
Montgomery, wud State of Obio) have in-
vented certain new  and Piprove-
ments in Systems of  Sefeetive Eleerries]
Distribution, "of which the foliowing is
full. elear, and exuet deseription.

This invention relutes to an Inprovement
- electrical systems and espeeinily to that
type of systems eviploved ix coninnetion
with combustion engines, for farnishing jo-
nition thereto, uud for varous otier pu-
Poses,

One of the prinmey obieets of the present
Ivention is fo peoyide o piviealins
triend sowrces ol RIRUITeS Bavine
fng elements operabie to secamp i cortnin
predeternined  functions, g wl; 1oare
adapied 6 he hronght into aperative copdi-
tion, either singly or in varions entding-
fonse whereby the desired funetjons wili be
acconiplished 1o the nost advantageons mun-
ter.

Avother object of the Present invention,
5 to provide u switel, embodying the cou-
trolling elements, and to provide in come-
bination  therewith, Iatehing  mechanism,
wherebv sl controlling elements way he
maintained, eithoer independentiv or in cons-
bination, in operative position,

A still Turther olijeet of the wmvention is
to provide releasing and loeking means, op-
erable relative to the above noted Intehineg
mechanism and controlling elements, (o of-
feet the release of the controfling elements,
from their Tatehed position and to lock the
same in their inoperstive position,

A further object of the present invention
vesides in the novel consivuction of the ele-
ments comprising the codperating elenents
of the switch and the combinations thereat,

Further objects wnd advantages of the
present mvention will he apparent from the
following deseription, with reference to the

INETT -

vizefnd

i eloos

cantigd.

acconmpanying dinwings, wheroin g pre-
ferved form of embodiment of the present

invention is clearly illustrated,
In the drawings’ Figure 1 is a diagram-
matic view of the electrical cireuits and

connections embodied in one convenient

Serial Na. 732,453,

fonm of the present invention. Fig. 2 15 a
frant perspective view of the switch casing
tasenibly preferably embodied in systems
sitilor to those diagrammatically shown in
Fig. 1. Fig 3 is a view in rear elevation
ol the wwiteh i, comprising the contact
clementsund supporting plate embodied in
thie form of the present invertion shown in
Fig 10 Fig. 4 35 0 view of the opposite side
of the unit shown in Fig. 3. Fig. 5 is a
view similar to Fig. 4, with the latching
detent wpplied and  the locking  element
shown in position o lock the detent. Fig,
6 15 eross sectional view of the switch cas-
g and the pish batten or controlling ele-
went=o Fhis view is token substantially on
the Bioe o0 of Fig. & Fig ¢ illustrates g
tmodified o o the controlling element
for the vibrating spark systemn,  Figs, 7 and
oare deinil views of one of the contact
Bugers nod of the reinforeing element ve-
speebvelve Figs, 88 and & ilustrate one
of the controlling elements in various posi-
flons. Figs 9 and 94 aye fragmentary views
of the switeh casing showing the releasing
and fatehing element in different positions,
Fig, 9% is 2 perspective view of the operat-
e cam element. of the releasing and latch-
mg button.  Figs 10 and 10 iltustrate, in
protly dingrammatic views. the position of
the velewsing and latehing button, relative
o the Instching and locking detent when
said badton s in its normally open and
latched positions, spectively. Fig, 11 is
o detail view of the contact elements in-
chuded in the magneto circuit, and the co-
operating binding post connected therewith.,
Fig. 12 is a view in elevation of the switch
assemsbled, with a portion of the switch cas-
ing being broken » Wy, 80 as te clearly show
the operation and construction of certain of
the push button or cont rolling elements, and
their relation to the latching detent, when
in operative and inoperative positions. It
will be understood, of course, in this view
that certuin of the elements have been omit-
ted for the sake of clearness. Figs. 18 and
13" arve fragmentary views of the switch cas-
ing. similar to Figs. 9 and 9%, disclosing the
lateching and releasing buttons, illustrated
in Figs. 9 and 9, constitated as a releasing,
latehing and locking button in the present

55

60

65

70

75

86

85

90

95

190



10

15

20

25

30

35

40

45

50

- of i

' 60

invention will be seen

modification. TFig. 13 shows the button in
operable position, while Fig. 13* shows the
same with the locking key
and turned to a releasing position.
is n view in end elevation
for the switch casing;

Fig. 14
of the rear cover
the dotted lines

shown therein, indicating additional open-.
ings which are made necessary for certain :

embodiments of the switch unit which com-
prise additional terminals or binding posts.

Referring to the drawings, the~ present
to embody a system
of electrical distribution for ignition sys-
tems, wherein the source of current may be
supplied by an electrical machine, such as
a magneto or generator, of either the high
or low tension type, or by a constant source
of current, such as a battery of any suitable

tyIEe. ;

n combination with the circuit connec-
tions hereinafter described, a selective
switch is arranged, which comprises novel
structure for permitting the selection of va-
rious cireuit connections, to effect certain
functions, either singly or in various com-
binations. Thus, the magneto type of igni-
tion which is furnished by the dynamo-
electric-machine, and the single spark relay
type of battery ignition, may be brought
into operation to furnish ignition for the
engine, inde endently of each other, by the
operation o independent _elements, or con-
currently by the substantially simultaneous
operation of the independent elements.
still further combined ignition of the mag-
neto type, and of the vibrating spark bat-
tery type, may be brought into use by the
operation of a single controlling element,
when the arrangement shown in dotted lines
in Fig 1, is employed. '

Certain of the systems originally included

in the present application have been divided
out and form the subject matter of the fol-
lowing co-pending divisional applications;
Serial No. 94,664, filed May 1, 1916 Serial
No. 82,127, filed March 4, 1916; and Serial
No. 82,4186, filed March 6, 1916.
" The above description of certain of the
combinations, which it is possible to secure
by the employment of the present invention,
is not intended in any sense as a limitation,
ingsmuch as various other combinations
may be effected, by certain minor changes
in the circuit connections and the mechuani-
cal structure and arrangement of the switch
elements.

In the embodiment of the invention
¢hown in Fig. 1, there is disclosed a system
ition which is of a type known to the
trado as “double ignition,” that is, wherein
separate sources of current, such s a gen-
erator or magneto, and a battery of cither
dry or storage cells, are employed in_ con-

junction with two separate and distinct sec-

applied thereto

‘winding

1,211,378

ondary eireuits and sets of spark plugs. In
the following description, however, it will
Le seen that under certain circumstances, 1t
is advisable to bring each source of current
into use, concurrently, and because of this
fact, the present system embodies a modified
structure such as is shown in dotted lines
in Fig. 1. It will be further seen that the
system in Fig. 1, makes it possib“lc to employ
either the magneto ignition independently
or in combination with “the relay single
spark type of battery ignition, or to employ
the above type of battery ignition independ-
ently; or to bring into use, concurrently,
the magneto type of ignition in combination
with the vibrating spark type of battery
ignition, by the operation of a single con-
trolling button or element, providing the
dotted line circuit connections shown in
Fig. 1, are employed; or to simply employ
the vibrating spark type of ignition inde-
pendently, if these connections are omitted.

In Fig. 1, the numeral 20 indicates a bat-
tery of any suitable type, connected with the
timing mechanism 25, by means of the wire
24; said timer being grounded at 26. This
side of the battery circuit also
induction coil 22, having the usual primary
and secondary windings. The secondary
winding of this induction coil is connected
with any suitable distributing mechanism
syreferably of that type shown and described
in the patents of Charles I Kettering, Nos.
1,040,349 and 1,163,092, dated October .8,
1912 and December 7, 1915 res sectively.
The opposite side of the battery from that
just described, has a wire 27 extending to
a current interrupter, such as is shown in
the co-pending application of Charles F.
Kettering, Serial No. 548,921, filed March
12, 1910, and which comprises a heavy wind-
ing 28 and the fine winding 29, wound about
the core 32. As has been described in the
above mentioned patents and applications,
the employment of this enrrent interrupter
within the battery ecircuit, permits but a
single sparking impulse to be delivered for
ench period that the battery circuit is closed,
through the operation of the timer 25. , This
{s made possible by shunting the fine wire

929, around the contacts 30 and 31,
whicli are included in the main cireuit.

When the single spark system is brought
into operation, by depressing the button 21,
the eurrent will flow as follows, upon the
timer contacts being closed by the operation
of the engine:
wire 27, heavy winding 28, contacts 30 and
31, wire 23, contact 38, and button 21, which
has ground connection 40.

Tt will be understood that as soon as the
core 32 becomes energized, by the passage
of current through the heavy winding 28,
the armature 33 is operated in such a man-
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ner that the contact devices 31 and 30 ave
forced apart. This will, of coutse, break
the main circuit and thus give the sparking
#mpulse which is induced in the usual man-
ner into the secondary winding of the indue-
tion coil. Now, us soon as the main circuit
is broken, there will stift be a small portion
of the current which will pass through the
winding 28 and thence through high resist-
ance winding 29, throngh the wire 34, con-
tact elements 35 und 36, wire 37, the contact
element 38 and button 21, to ground connee-
tion 40, which canses the armatire 33 to be
maintained in such position that the contact
elements 31 and 30 are held apart until such
a time as the main circuit is broken by the
operation of the timer,

The above description clearly sets forth
the battery cireuit nnd connections, for sup-
plying what may be termed, single spark re-
}a.v type battery ignition.

Under certain circumstance, it is particn-
larly desivable that exceedingly strong and
effective ignition be produced temporarily,
to meet certain conditions of the engine
to which the system is applied. TFor in-
stance, it is well known in the starting of
internal combustion engines, that it is ad-
vantageons to use ignition of what is known
as the vibrating coil type, inasmuch as this
tvpe of ignition gencrates or produces 2
plarality of successive sparks, during each
mterval that the main civenit is closed by
the operation of the engine timer, The pres-
ent invention provides means, whereby this
tvpe of ignition. that s, the vibeating enil
type may be bronght into operdion, so that
the engine to which le jguition is appdied,
may receive the benefit of the vibrating cojl
effect. for starting purposes.  As soon as
the engine assumes its normal running con-
dition, the vibrating spark systeir may he
eut out of operation and one of the other
types of ignition brought into operation,
as 1s set forth hereinafter. It hias heroto.
fore been explained that the contact Plates
35 and 56 are normallv closed and are, in
reality, part of the holding coil cireuit 31,
In order to sceure the vibrating epil effect
from the battery tvpe of ignition, as is
shown in one embodiment of tle present
invention, it is only necessary that the Lold-
ing eoil 29 be cut ont, and the ¢oil 98 em-
rloyed to intermittenily energize the core
32, which will, of conrde, canse the succes.
sive opening and closing of the battery cir-
enit, thronghout ench interval that this eir-
cuit is closed by the engine timer. wherehy
successive spark impnlses will be crentod in

the induction coil, heretofore mentioned.,

. The operation of the selective switch, to
secure the eutting out of the holding eoil
and the establishing of the buzger spark
or vibrating coil spark cireuit, is as follows :

a

The contact plate 36 has an extended por-
tion, so that upon the depression of the
button 70, the contact hetween the plates
35 and 36 will be lroken, and the contact
between the point 75, carried by the plate
36, and the batton 70, will be established ;
the said button 70 heing so arranged that it
establishes o ground connection with the
timer casing 25, Now, ns the engine assimes
its normal running condition, it is no longer
advisable to use ignition of the vibrating
spark type, but it will be of great advan.
tage if some type of ignition is emploved,
whereby the itensity of the spark may be
increased. in accordance with the accelera-
tion of the engine. This function. that 18,
the increasing of the intensity of the spark,
in accordance with the aceeleration, is°one
common to the magneto or generator type
of ignition, inusmuch as the electric machine
for ereating the current, is generall v opet-
ated diveetly by the engine, so that i the
engine picks up in speed. the electric ma-
chine will correspondingly  accelerate.

The magneto cirenit and the controlling
elements will now be deseribed.

In the present instance, there is-shown

low  tension dypamo-electric-maehine 90,
baving the Hming mechanism 531, which

tends to open and elose the eirenit thronglh
the contacts 53 and 545 The contaet 53 has
wwire connection 55, with the primary wind-
g 560 of wosuitable induction coil. and is
also conneeted with the resistance clement
5T, preferably of iron wire. The wire 55
extends (o and connects with the vcontaet
Phite 58, wliieh when actisted Ly depression
of the batton 59, engages witl the contact
plate 60 The rest of thix cirenit is com.
pleted by means of the wires 61 and 62, Tt
will pow he seen that the magneto system
may be brought into operation by simply
closing the contacts 38 nndd 60, and as will
be expliined hereinafter, these contacts may
be held in aperative position, by the de-
pression of the button 59,

In the phase of the invention just ex:
plained above, it may he desirable to anto.
wmatically bring the magneto into operation,
concurrently with the establishing of the
vibrating coil cirenit, <o that as soon as the
engine assumes ils normal running condi-
tion, the mngneto system will hecome effec-
tive, automatically, without further opera-
tion of the independent magneto button 59,
In Fig. 1. there is shown in dotted lines,
a modified form for accomplishing just this
purpose. By connecting the wirves 73 and
74 to the contact plates 71 and 72 respec-
tively, and to the wires 61 and 55 respec-
tively, it will be possible, upon the operation
of the button 70 to open the contacts 35 and
36, and close the contacts 70 and 75, and
to also close the contacts 71 and 72, thus
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establishing the magneto cirenit and main
battery eiremit, as well as to concurrently
ppen the holding coil cireuit, so as to secure
the vibrating coil effect.

Tnder certain cirenmstances, it may be
desirable to so construct the button 70, that
it is necessary for the operator to hold the
button in depressed position, throughout
the period it is desired to secure the vibrat-
ing spark eflect. A5 will be explained here-
inafter, this action is necessary where the
button 70 is constructed as shown in Fig
8. but it will be obvious that a latching ef-
fect may be obtained if the button is coh-
structed as shown in detail in Fig. 9.

In order to carry out the above mentioned
and various other functions, which will ap-
pear hereinafter, it i3 advisable to employ a
selective switch of improved and novel me-
chanical construction. One of the preferred
embodiments of this selective switeh capable
of carrying out certain of the functions
above set forth, will now be described.

Referring particularly to Figs. 2 to 11,
the numeral 100 represents an outer casing
contour, having an extended
shell portion 102, wherein certain of the op-
erating elements are contained. These oper-
ating elements comprise a unit structure
which is assembled previous to being placed
within the switch casing. This unit includes
a main supporting plate 104, having a lutel-
ing detent element 106, mounnted thereon, but
apable of oscillatory movement. The de-
tent is resiliently maintained in a certain
predeterniined position, by means of the
spring 107, one end of which is secured to
the detent element itself, as at 105, and the
other end thercof, secured to a projecting
pin 108, rigidly fastened to the main sup-
porting plate 104 On the opposite face of
the main supporting plate 104, a common
contact plate 109 is arranged, which is pro-
vided with an arm 110, which terminates in
the resilient contact finger 58, {see Fig. 11,
so that the free end thereof may be actuated
by the push button plunger element, herein-
after described. This contact plate is pro-
vided with a spring binding post 1312, of the
type shown in the patent of Charles I&. Ket-
tering, No. 1,089.771, dated March 10, 1914,
and which forms a terminal, for one side of
the magneto cireuit. . The stud of this spring
post extends through the contact plate 109
and the supporting plate 104, Leing insu-
lated therefrom, by the insulating washers
114 and the insulating plate 115, which
forms 1 mounting for the contact plate 109,
and the finger 58, so as to insulate same from
the operating button.

Referring to the detail sectional view in
Fig. 11, it will be seen that the portion of
the stud which passes through the plate 104

is suprounded Dy a short tubalar portion 0

1,211,378

insulation 116,
nection is established between the binding
post and the common contact plate 109, the
binding post will be completely ingnlated
from the supperting plate 104.7 At an in-
ternediate point on said plate 109, an addi-
tional terminal post 11318 monnted, to which
1w secured the wire 61, (see Fig. 11, which
forms the opposite side of the magneto cle-
enit. snid binding post heipg insulated from
the supporting plate 104, in a manner similar
to that in which the Linding post 112 1s in-
sulated,  This spring ternunal post 113
forms a seeuring means for the independent
contact elensent 60, which, when actunied as
explained Bereinafter. coopeuites with the
finzer 58, of the vontact plate 100, The free
end of this independent contact elawent 60
extends parallel with the finger 58, of the
contact plate 1089 and is provided wille a
contuet point whicl s pormally adjacent to
but spaced from a contact point enrried by
the finger 8. In orider to prevent the dis-
placement of this independent contact ele-
ment 60, and to algo «Giffen or reinforce the
sutite, i supporting strip 120 is mounted on
the face of said element, adjacent to the fin-
ger 58, (see 17igs. 75 apd 11). One end of
the reinforcing strip 120 is bent at an angle,
as.at 121, and passes thronel an nperture
formed in the end of the individual contact
clement and also through Sots 122, formed
i the vear end cover L2 of the switeh (see
Fig. 14y, Fhis strip not only reinforees the
contact plate to whieh it is attnehed, but by
passing through the rear e switeh cover
123. it also prevents the contuet plate from
turning. relative to its normal position,

The above deseription applics to the me-
chanical construction of the contact elements
of the magneto systent aund, 1z will be ex-
plained hereinafter, a suitabie operating
button or clement g provided for effecting
the closing and opening of the magneto ¢ir-
cuit by actuating the finger 58, into and out
of contact with the individual contact cle-
ment, 60. .

The hattery system of ignition 1= on-
trolfed in somewhat similar uanney to the
magneto systent, bt differs in vertain re-
speets in the mechanical construction of the
rrious elements.

As will be seen by referring to Fig. 1, the
button 21, which manuadly controls the sin-
gle spark system of the battery ignition, 1s
provided with a grounsl connection 40. By
referring to Fig. 3. the contart plate 38 1s
chown as having the extending amn 130, the
free end of which will direetly underiie the
contacy end of the button =1, This contact
plate is secnred to a comnon supporting ele-
went 104, by means of the binding post 152,

so that while electrical con- 6%
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ing posts 112 and 113 have, which has been
fully explained heretofore. Flowever, in
actual practice, this contact plato has an olp.
positely extending arm 118, which in the
diagraimuatic figire, is represented by the
contact plate 36, said arm terminating w the
enlarged head 134 Two contact points are
secured to this head portion, one of which is
normally in closed position, with a contact
point carvied by the contact plate 35, The
other contnet clement directly underlies the
push bitton 70, so that upon the depression
thereof, the main cireait of the hattery sys-
tem will be established while the holding
coil cireuit will Lo opened, this operation
producing the vibeatingl spark effect.

In the present rype of switeh, it siould be
understood that {he game is prefecably ap-
plied to the dash haued of the vekicla, which
in the typw of cur known as the Cadillac, is
composed ¢f non-condoctive material, such
as-wood.  This makes it passible to ewploy
the switeh ensiug and bnttons 21 and 70, as
i part of the
vide the unil structnre with a comunon eon-
nection.  This common connection in the
present anstance, comprises a terminal post
of snbstav:tially the same constrnction ns the
terininal posts 112 and 113, heretofore re-
ferred to and which is preferabily located in
the center of the switch and projects out-
wardly therefrom. ‘This binding or termi-
nal post 118 ig electrically connected with
the supporting plate 104, which in twen is
connected in a stnilar manner to the frame
of the switch.

Wlhien the above described unit structure
is in its normal position and is assembled in
the switch cusing, the spring controfled de-
tent plate {00 is positioned so that one of
its extending lubes ov projections 124 will
extend slightly over the contact ends of the
finger 58. When in this position, this lohe
of the detent will also be in suely position
thiat a portion of the peripliery will underdic
the flanged head of the hutton 59, while the
other lobes of the detent will be similacly
positioned, relative to the other push buttons
21 and 70. These push huttons are mounted
within housings, ’r!ormed in the switch cas-

ing, which contain a spring arrangement

125, for nonmally maintaining the plungers
or huftons in their outwnrd or inoperative
Position.. . »
The construction of the push buttons
which control the magneto and battery eir-
cuits, and which are of substautinlly the
saume constraction, will now be desceribed.
These plinzer or hutton elements. nre slid-
ably mounted in the switch cusing 100, so
that the enlapged hend 124, which s de-
mountable from the remainder of the but-
ton, projeets ont from the casing. The Lody

of the switeh is constructed so that the_

airenit, and therefore, to pro-.

spring 125, may be mounted on the shank of
the plunger or button, said spring having
the wall of the recessed portion or housin

of the switch casing, as one abutment, 'ang
the shoulder 126, forined by the head por-
tinn 124, as its opposite slmtinent. This
spring elewent 125 normally tends to main-
tain the push button in un outward or in-
operative position, velative to the contacts
heretofore desevibed. The operntive end of
ench of these buttons comprises a flange
127, sepnrated from the beveled flango or
pmject.lon 128, by memns of a groove 129,
T'he extreme end portion of the plunger or
button ix. reduced, as at 130, It will e ap-
parent, in view of the previous description,
that if these Lnttons are depressed ngainst
the pressuve of the coil spring 183, the
beveled face of the projection 128 will strike
agaiost the spring controlled detent 106 and
force the detent ont of its path, until such
n time as the bevered flange has passed by
the spring detent. As sooh ns the beveled
fiange has passed the detont, the spring 107
returns the detent to its normal position and
will consequently cugage in the groove 129,
formed between the Hange 127 nnd the
beveled flange of the push button. When
the button is'in depressed or operative posi-
Lion, the extreine end thereof, presses nghinst
one of the contact fingers and moves the
sane into engngement with its coiiperating

independent contact plate, Thus, it will be-

seen that the eireait which embodies this
contact finger and the independent contact
eiement, will be maintained in closed posi-
tion wntil such a time as some means is ac-
tuated to reiease the detent from Iatched en-
gagement with the push button or plunger,
The peculiat construction of this detent ele-
ment and the colperating push buttons,
makes it possible, by coneurrently pressing
in the independent plungers or bittons, for
controlling the magneto and hattery -cir-
crits, to Tateh, simultaneously, both of said
buttons in depressed position.  This action
will, of conrse, close the battery and map-
nete civcuits, whereby the engine to which
the ignition system is nttached, will [ue sup-
plied with bath the, wagneto and hattery
type of ignition, concurrently, Tt will wso
appear that when one of the push buttons,
as for instunee, the button designated by the

8

(1]

: 151

100

110

numeral 21, is Intehed in depressed posi- -

tion, and the other Lutton 59 is detiressed,
the detent 106 will be so actuated by depres-
sing the button 59, that the button 21 will
he released from its Intehed position and also
instantly retorned to its normal position, by
means of the spring 125, This action is
cuused by the beveled flange on the button
59, engaging with the adjucent fobe of the
detent 106, umd foreing the sanie out of
lIatched position with the button 21, 1t will
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therefore be seen that when either the but-
tons 21 or 59 are actuated, the detent ele-
ment 106 will first be forced into a releasing
position, and will then return to 4 latching

osition, relative to the button which has
just been completely depressed. ‘

In Fig. 6, one embodiment of the button
70, which controls the opening and closing
of the contact plates 85, 36, 71,72, 75 and 70,
is showmn, wherein it is necessary for the op-
erator to force the button into depressed po-
sition and to maintain the same therein, by
continued pressure, for such a time as it 1s
desired to procure the vibrating spark effect.
In this instance, the shank of this button is
not provided with any beveled flange, but
simply comprises a straight shank which
will operate the above mentioned contact
plates, in the manner described heretofore,
when the button is depressed. However, it
will be obvious that by constructing this
button with the beveled flange, similar to
the structire of button 21 and 59, it will not
be necessary for the operator to continue
pressure on the button, after the same has
once been completely depressed, inasmuch
as the detent element will operate relative
thereto, to latch the same in depressed posi-
tion. Such a structure as this is shown in
Fig. 6. However, even in the structure
shown in Fig. 62, there is a slight difference
from that embodied in buttons 21 and 59, for
the simple reason that it is practically never
desirable to effect the release of any of the
buttons which happen to be in latched posi-
tion, by the depression of the button 70.
The reason for this is that when it is de-
sired to bring the vibrating spark effect into
action to supplement any of the other types
of ignition, it is generally only advisable to
employ the vibrating spark effect a short pe-
riod, that is, until the special conditions
which make the use of it necessary or desir-
able, have been overcome.. One reason for
not keeping the vibrating spark effect in ac-
tion, longer than is necessary, is because of
the excessive amount of current which a
system of this type consumes. For this rea-
son, the beéveled flange on the button shown
in Fig. 6%, is made of such diameter that
while it will be of such’ conformation that it

“may be readily engaged by the detent, to

hold the button in latched position, it will
not actuate the detent during its depression,
sufficiently to relesse the engagenment of the
detent with any of the other buttons which
happen to be held in latched position.

" The operative end of the push Lutton 70 is
so constructed and arranged, relative to the
detent, that when the locking elements of
the switch are operated, as described here-
inafter, it will be impossible to depress the
detent into operative position. In other
words; the locking elements will effect a
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locking of the button 70, in a manner sub-
stantially the same as they effect the locking
of the other push button elements.

Under certain conditions, it may be desir-
able to release all of the push buttons which
may be in depressed position, so as to com-
pletely cut out the ignition system, as when
it is desired to stop the engine. In order
to permit this action and also in order to
provide a locking eclement for the entire
switch, so that all of the various circuits
which have connection with said switch may
be permanently locked in open position,
there is provided a supplemental push but-
ton element which is constructed differently
from the push buttons heretofore described.
This element 131 comprises a head portion
181%, reduced as at 133, to form a shoulder
which will limit the inward movement of
the button. The reduced portion 133 forms
the shank of the button and is connected
with a cylindrical part 133%, having seg-
ments therveof, cut away, as at 135, and 136,
<o as to leave the projecting lug 137. On
one side adjacent to one of the segmental
cuts, there is a beveled face 142, the function
of which will be clearly described herein-
after. :

In order to have some means, whereby the
push button element 131, above described,
may be maintained in its normal outward
position, the element has an extended por-
tion 138, upon which is mounted the coil
spring 139 and the washer 140, the washer
140 forming one abutment for suid spring,
while the rear end cover 123, of the switch,
forms the other abutment. In assembling
this button. the rear end cover 123 is pro-
vided with an opening 141, which is in
alinement with the extended portion 138, so
that upon the depression of this push but-
ton, the extreme c¢nd of this element will

- project throngh a short distance.

By constructing the push button element
181, in the form above described. it will be
seen that when it is depressed, the beveled
face 142, will engage with one of the lobes
of the spring controlled detent and force
the same out of operative or latching posi-
tion and thereby release any of the push but-
tons which have been previously maintained
in Intched position, by the detent.

The above description relates to the re-
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leasing effect of the button 131. when pres- .

sure is applied thereto, to effect a move-
ment thereof, in the direction of its axis.
Tloiever, by referring to Figs. 9 and 9%, it
will be seen that if this button is oscillated
when in its normal position, it will also
offect the releasing of any of the buttons
which are in depressed position.

Tig. 9 illustrates the button in its inoper-
ative position, that is, in such position-that
any of the other push buttons may be oper-
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ated in the usual manner ang will be held
in depressed position, by operation of the
detent 106, in the manner heretofore (le-
scribed. However, when this button ele-
ment is turned to the position shown in Fig.
9% it will be geen that the detent will be
forced back against the normal tendency. of
the spring 107, by the lug 137, of the cylin-
drical part 183% of ¢he button. The extent
to which the detent will be moved, will be
sufficient to pel se any of the huttony which
have been previously held in Iatehed posi-
tion by the detent. This releasing effect iy
secured by turning the button one fourth of
a revolution, and 1t wil] be understood that
if the hatton is turned completely arpund,
that is. w full one half revolution, the de-
tent will be permitted to retirn to sueh osi-
Gon that a partion of the detent witl nndey-
lie the longitading| axis of cach of the con-
trolling elements o buttons, and thas pre-
vent furfhey operation thereof, nntil this re-
leasing Lutton Las heen turned hack, so that
It rests in osuch Position that e ATTOW
shown on the face of the button iy Fig, 2,
will point downwardly toward the center
af the switch. at which time, the hutton wil]
be in the position shown in Fig. 9. This
function of the element 131 is employed in
the present instance, in combination with y
key locking device whicl, will lock the ele-
ment 131 m jty Intching position ang thus
effect o continued and positive locking ot
the detent element, in sich Position that it
will be impossible to operate the circuit con-
trolling buttons to close . the cireuit, until
such time as this key lacking device has
been so operated that the button element
131 may be turned around to open position
and thus release the locking detent ai per-
mit the sane to e actuated in the nsaal
Ianmner, by the operation of the controlling
elements 21, 59 ynd 70,

In the present instance, it s necessury
that the elenient 131 be turned into lateh-
ing or locke position, before it is possible
fo operate the key locking device, but, as
will hereinaftor appear, certain modified
areangements of these elements and com-
binations of clements may be devised, which
will obviate this becessity,

By referring to Figs. 4+ and 5, certain
Parts of the key locking device are shown in
locked and imlocked position.  This deviee
embodies a Tock 150, preferably of the Yale
type, which is located,
stance, in the center of the switch. The
key 151, which ig itlustrated in Fig. 4, when
actuated to lock the switch, operates a evl-
inder clement 5, in such a ‘manncr that the
sliding arm 143, which is mounted o the
supporting plate 104, jg foreed outwardly,
so that the projection 153, carried thereby,
is brought into the Path of one of the lohes

-that is, of

in_the present in.-

4

of the locking detent. The arm 143 is pro-
vided with a central slot 14, which fits over
the studs 152 and 108, rigidly mounted on
the plate 104, and which operate ag guides
for the arm 143. ‘

In order that the assembling and oper-
ation of various parts of the switeh unit
may be facilitated, the detent element is et
away as ut 154,

In the embodinment of the switch hereto-
fore described, it wijl be understood that the
button 131 constitutes what may be termed
a releasing and latching clement, that is, by
operating this hutton in the direction of itg
axis, or by depressing the same, the Jatching
detent 106 wil] be moved into releasing po-
sition, relative to the various controlling
elements or push buttons of the switch. By
tirning this element 137 on its axis, how-
ever, there will first Le secured the same re-
leasing effect as was secured by the move-
ent i alinement witly its axis, but upon
& continued i of the button, “the

turning
Litehing detent will e brought into such

position that furthep operation of the push -

buttons or controlling elements, will he pre-
vented, until such time us the button 131

Is returned to ity normal position.  When
this releasing and latching élement jg in

it will be possible for any

unlocked position.
operation of a switch

one familiay with the
ot the kind ensbodied in the present system,
to defeat the entire object of the switch,
1 safety locking device to pre-
tnauthorized use of the ignition
simply turning this element to
its normal position. In the present instance,
therefore. a positive key locking element is
arcanged, which is effective to maintain the
latching detent clement 106 in the position
inta which it is brought by the operation of
the releasing and locking elemnent 131, It
Wil therefore be seen that the releasing and
latching elements permit the detent to as.
siute such a position that the switech will
be inoperative and that a portion of the key
locking device is simply to prevent the re-
turn of the locking detent to its normal

vent the
systen, by

vesition, without Hrst unlocking the switel

¥ means of the proper key.

3y referring to Figs. 13 and 14, a modi-
fied form of the lockine arrangement, dis-
closed in Figs. 2, 4 and 5 is clearly illus-
trated.  Tn this modified form, the central
locking device, described and 1llustrated
with respect ta Figs. 2 4 and 3, is eliminated
and the releasing button 382, which controls
the Iatching detent, iy provided with mecha-
nism wherely the locking effect of the switch
may be effected by means of a key actuated
mechanisin combined witl, the button 382,
That is, in the present modifieation, the re-
lease button 382 iy constricted identically the
same as the release button described in"con-
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nection with Figs. 9 and 9, except that the
shank portion 360 is provided with an an-
nular groove 361, within which is normally
positioned a spring pressed plunger element
362. A cut-away portion 361 leads from
<aid annular groove and is of greater depth
than the depth of said groove and normally
is arranged to Lic directly in alinement with
the plunger 362, so that while the button
may be depressed or pushed in, by exerting
pressure against the button 382, it will be
1mpossible to turn said button on its axis,
without first inserting the key element 375,
which upon being inserted within the open-
ing formed in the center of the button ele-
ment, will depress the plunger element 362,
to such an extent that it will be possible to
turn the entire button or controlling element
382, in order to effect, first, a release of all
buttons which are in depressed position, and
second, to lock or prevent from operation,
any of these buttons until the controlling
elonient is returned to its normal or open
peosition. .

While the form of mechanism herein
shown anil described constitutes a preferred
form of embodiment of the invention, it is
to be understood that other forms might
be adopted, all eoming within the scope of
the elaims which follow.

What we claim is as follows:

1. In a system for supplying ignition to
combustion or explosion engines, the combi-
nation with a plurality of independent igni-
tion systems; of controlling elements oper-
able independently to bring the said ignition
systems nlo operation and means having
provisions for maintaining the established
systems in operative conditien upon the ac-
tuation of certain of the controlling ele-
ments, regardless of the previous position
of the unactuated controlling elements.

2, 1n u system for supplying ignition to
combustion or explosion engines, the combi-
nation with a plurality of independent igni-
tion systems; of controlling elements oper-
able independently to bring the various igni-
tion systems inte operation; and Tatching
means nctuated by the controlling. elements
and adapted to maintain the controlling ele-
ments in position to establish the ignition
systems in operative position.

3. In a system for supplying ignition to
combustion or explosion engines, the combis
nation with a plurality of ignition systems;
of controlling elements operable independ-
ently and concurrently to establish any of
the ignition systems independently, and cer-
tain of the systems concurrently ; and means
operable by each of the controlling elements
for maintaining the ignition system in oper-
ative condition when once established by the
controlling eleinent. '

4, In a system for supﬁlying ignition to
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combustion or explosion engines, the com-
bination with a plurality of ignition sys-
tems; of controlling elements for establish-
ing and dis-establishing said systems; and
means for maintaining said systems in es-
tablished position when the controlling ele-
ments are operated concurrently, said means
being operable to release any established sys-
tem, when actuated by 2 ¢ontrolling element
operated to independently establish a dif-
ferent system. '

5. In a system for supplying ignition to
combustion or explosion engines, the com-
bination with a plurality of ignition sys-
tems; independent controlling elements for
said systems; and means operable by said
controlling elements for maintaining all of
said circuits in operative condition, when
the controlling elements ave actuated con-
currently.

6. In a system for supplying ignition to
combustion or explosion engines, the combi-
nation with a plurality of independent igni-
tion systems; of controlling elements oper-
able independently to bring the various igni-
tion systems 1nto operation; means actuated
by the controlling elements to maintain the
systems in established condition; and a com-
;mon means operable to release. any of the
established systems.

7. In a system for supplying ignition to
combustion or: explosion engines, the combi-
nation with magneto and battery ignition

systems; ‘of a selective switch having inde-
pendent ntrolling elements for closing

suidbattery system and for establishing the
gheto, system; means for maintaning
said/ controlling elements in their closing or
establishing positions; and a common means
for releasing any of said controlling ele-
nients frow: their operative position.

8. In a system for supplying combustion
and explosion engines with 1 ition, the
cormbination with & plurality of ignition sys-
tems; of means for controlling each of said
systems; and means capable of movement in
one direction to release all established sys-
tems and in another direction to maintain
all of said systems in inoperative ppsition.

9. In o system for supplying com ustion
and explosion engines with 1gnitid_..n,f he
contbination with a plurality of 1gnition 8ys-
tems; of means for controll'm% each of said
systems; and means capable o movement in
one direction to release all establishéd sys-
tems from operative position and of a fur-
ther movement in a different direction to
maintain said systems In inoperative posi-
tion. : ‘

10. In a system for supplying combustion
and explosion engines with ignition, the com-
pination with a plurality of ignition sys-
tems; of means for controlling each of said
systems; and means capable of reciprocating
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“movérierit to relense all established systems

temsy of a
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e

and of an oscillatory movement to maintain
said ‘systemis in their released -position. .

11.'In & system-for supplyi»ng‘combustion
and explosion engines with ignition, -the
combihation with a plurality of ignition
systems; of medns for controlling each of
said systéms; and means capable of an ini-
tial oscillatory movement to release all .es-
tablished systems and of a further oscilla-
tory movement to maintain said systems in
their réleased ‘position.

12. In a system for supplying combustion
and “explosion engines with 1gnition, the-
combination with a plurality of ignition 5ys-
tems; of means for controlling each. of ssid
systems; and means capable of movement. in
one direction to release all establishied sys-
tems from their operative position and of a

further movement to latch said systems in

inoperdtive position; and locking
erable to prevent the operation o
trolling means. ‘

13. In a system for supplying combustion
and explosion engines with 1gnition, - the
combination with a plurality of ignition sys-
tems; of independent means for controlling
each of said ystems; and means capable of
an. oscillatory movement to release all estab-
lished systems; and key actuated locking
neans operable only subsequent to-the oscil.
latory ‘movement of the means for: latching
said systems in their inoperative position to
lock the systems in this position. '

14. In a system for supplying ignition to
cambustion or explosion engines, the com-
bination with a plurality of independent
ignition systetns; of push buttons .operable
Independently to bring the said ignition sys-
tems into operation; and: detent means -co-
operating with said push buttons to:main-
tain the established systems in operative con-
dition, regardless of the previous position of
the‘other"controlling ¢lements. - ,

" 15. In'a system for supplying ignition to--
cothbustitn - or explosion engines; the com-
bination “with a plurality of ignition--sys-
a -series of codperating -contact

lates inciuded 'in the diffefent ignitioh sys- .
e a plurality of push ‘button:elements
cotitrolling said series of contact plates; and.
spiinigpressed detent means - normally un-
detlying gaid-push buttens and. operabls. o
maintain said push buttons in ‘position: - to.
close the -contact plates.

16.'In a system. for supplying ignition. to
cotfibustion-or- explosion ;engines;. the. com..
bingtien  witk plurality of [ignition: Sys-.
temsy of ‘a -series of 'codperating - contact -
‘Plates' included  in - said- ignition:: Systemag.
push’ button* elements: having - a.: beveled. :
flatid; andi a shank. portion:of lets-didmeter. -
thdn said: heveled flanges and Spring pressed:
détenits undeilying the. bevelati;-ﬂamgemf said

means op-
f the con-

“push buttons, whereby the sdém,

W

will b
actuated when the :push. buttons‘.,,&i;éﬁ be
inwardly; b
buttons and. are retunned . to 8 latching p
sition relative to said, flange, when, the ea ne
has passed the detent,,thus latching the push
buttons in position, to close, the contacts of
the ignition systems, . .

Ina system of electrical distribution,
the combination with a plurality of circuits;
of a series of push buttons operable to es-

the beveled. flange, of si1d p&?&b

tablish . and dis-establish the varipus cir-

cuits; means operable
push buttons which a
tablish circuits, said means having proyvi-
sions for latching said push buttons in re-
leased position ; and key actuated means for
locking said last named means and said pro-
visions in latching position, whereby said
push buttons will be maintained in position
to dis-establish said circuits,

18. In a system of electrical distribution,
the combination with a plurality of circuits;

to relea'sg all of the
re in position to es-

L= 0

orced

6p .

t
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of a series of push buttons operable to es- -

tablish and dis-establish the various circyits;
means operable to release all of the push but-
tons which are in position to establish cir-
cuits, said means having provisions for latch-
ing said push buttons in released position ;
and_independent key actuated means for

90

locking said last named means and said pro- 95

-visions in latching position,. whereby said

push buttons will be maintained, in_position ‘
to dis-establish said circuits, . K
19. In'a push button switch, the combina-

tion with a circuit contrelling
tons having a normal position and a ¢ircuit-
making .position; means for latching said’
push buttons in circuit-making Pposition ; and
a releasing button for releasin the_ cirenit
controlling buttons. from latche .
said. ‘releasing button having provisions
brought into effect by a further, moyement
of #he releasing button.for lockin the cir-
cuit controlling buttons. in ,unlatpiéﬁ_d,pqs\l-,

tion. .

20: In an ignition,systelq, the combination
ith.-an -ignition .cireuit; of .controlling
button. for said circuit; and a Jocking but-
ton rotatahle on its. axis to, release the con-

trolling button. from, ¢ircunit elosing position, 115

and. then to lock said controlling buften in’
its circuit breaking position,.. :
21. In an ignition system, the com
with . an . igniticen .circuit,  of a
button;.iof said cireuit, ; Lop
ing and a circuit closing pog} ion;. 2 locking
button, rotatabls,.on,, its, Jxis, to,, rql_afg-se ?111% .
controlling. button fram, circqit 'C.I‘?ﬁi/; ‘
tiomiand, to logk said, sbutton, in cirgyii.
ing pesition; and anauxiliary
to: logle. the,. coptrolling . buiton, in, ¢
opening position . only: when, said loc
buttom. has. been. rotated,

ination,
wcangrolly

open-
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push. but- 100

-In position, 105
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Jposi- -

lock opernble 125
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92. In an ignition system, the combination
with an ignition circuit; of a controlling

bu

tton therefor, having n circuit opening

and a circuit closing position; and a locking

& button operable either by depression or by

rotation to release the controlling button
from circuit closing position,

23. In an ignition system, the combination

with an ignition circuit, of a controlling but-

10 ton therefor having a circuit opening and

circuit closing position; and a_locking
tton ope.able by depression to release the

ERIt
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cpntrolling button from cirenit closin, -Bgﬁif
tion and rotatable on its axis to ﬁmk the son-
trolling button in its circuit opening posi-
tion. ,

In testimony whereof we affix ou{ signa-
tures in the presence of two subseribing wit-

nesses,
CHARLES F. KETTERING,
WILLIAM A, CHRYRT,
Witnesses :
Josgrn ‘W, MeDonawn,
Warree W, RiebEL,
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