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This invention relates to means for con— 
trolling the starting, the ignition and the 
stopping or killing of internal combustlon 
motors such as are employed for the propul 

5 sion of various classes of vehicles, such as 
automobiles, water-craft and aircraft. 
More directly the invention relates to an 

all electric system having operative devices 
which must be set at predetermined positions 

10 according to an index system incorporating 
a numbered index. 

It is an object of the invention to provide 
an all electric control apparatus incorporat 
ing a plurality of control wheels and knobs 

15 adjusted to predetermined positions and hav 
ing calibrated dials for indicating and facili 
tating adjustment to positions by the author 
ized person possessing the requisite index 
combination for co-relat-ive Wheels and 

‘30 knobs. 
It is an object to provide an electric system 

including means for the completion and for 
the interruption of several electrical circuits 
employed in the operation and control of an 
internal combustion motor, such for instance 
as the ignition circuit and the circuit of an 
electric starting motor for the engine. 
A further object is to provide an all elec 

tric, index and combination control means of 
30 simple, practical and substantial construc 

tion and effective and reliable in operation 
and whereby the initiated person may quick 
ly and easily set the control parts to the re 
quisite position for the several functions. ' 
An additional object is to provide a com 

bined dial and index combination controlled 
and electrically operative apparatus which 
may be readily installed and combined with 

40 the ‘plant or motored vehicle which is to be 
supplied with the novel control. 

Figure 1 is a plan of the control apparatus. 
Figure 2 is a vertical section showing parts 

in elevation and in section. 
#5 Figure 3 is a face view of one of the contact 

brush plates. . 
Figure 4 is a face view of another of the 

contact brush plates. 
Figure 5 is a face View of a third or 

so cardinal brush contact plate, and 
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Figure 6 is a central vertical section of the 
plate. ' 

Figure 7 is a face elevation of the control 
index wheels and knobs. 
Figure 8 is a diagram of the control system 

as combined with indicated ignition and 
starter~motor circuits. 
Figure 9 is a diagram showing the closed 

ignition circuit through its magnetic switch. 
For a. description of the electrical appara 

tus reference is made to Fig. 8 wherein is 
shown graphically the general electrical sys 
tem as combined with a source of current as 
from a battery 2 from which a positive line 
3 leads directly or indirectly to a binding 
post 4:. From this binding post leads a wire 
5 to a plane faced switch bed or a plate 6 of 
insulative material having a contact pin 7 
whose head is ?ush with the face of the plate 
6 and to which pin the wire 5 is connected. 
Bearing against and sweeping over the 

face of the plate 6 is a brush or arm 8 whose 
outer tip is arranged to swing onto the con 
tact pin 7 as the arm is turned by its rotative 
shaft 9, by means later described. 
From the switch arm 8 leads a wire 10 to 

a ?ush-head contact 11 in a second or inter~ 
mediate contact7 insulative bed or plate 12 
and on which turnably sweeps switch arm 13 
operative by its shaft 14; the tip of the arm 
being engageable during its rotation with the 
?ush-head of the contact 11. 
From the intermediate switch arm 13 eX 

tends a wire 15 electrically connected to a 
?ush-head contact 16 in the ultimate or cardi 
nal insulative bed or plate 17 which has a 
switch arm 18 turnable by a shaft 19 to sweep 
in an orbit so that the tip of the switch arm 18 
can be brought to position over but not against 
the contact 16 until, by a pull on knob 52, it is 
drawn in against and completes a circuit on 
the contact 16. 
The switch arm 18 is electrically connected 

by a wire 20 to the core of coil 24 which acts 
as a conductor in series with an armature 25 
and is connected to a binding post 21 to which 
is electrically connected an ignition circuit 
22 including the usual spark coil and spark 
plug elements which are shown convention 
ally. An object of the wire 20 is to energize 
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....4 coil 24 to draw over armature 25 MM. 0 
the ignition circuit through core of coil 
‘wire 23' and binding post 21. 
From this it will be seen that there is pro 

vided a plurality of circuit controlling or 
master switches each turnable, independent 
of the other to, engage relative contacts so 
that when all of the switches have been cor 
'rectly engagedwith the contacts the ignition 
circuit is completed through a line 27, arma 
ture 25, core of coil 24, wire 23’, and binding 
post 21 to the ignition circuit 22. 
The circuit line 20 is connected by a branch 

23 to an electro-magnet 24 whose armature 
25 is normally open from the conducting core 
under action of a spring 26. The armature 
25 is connected by the line 27 to the bus bind 
ing post 4. The electroanagnet 24 is con 
nected by a line 28 to an armature 29 (waich 
is normally grounded as later described) and 
normally held out by its spring 30 (insulated 
as to armature 29) from an electro-magnet 
31 which has a line 32 leading to a ?ush-head 
contact 33 ?xed in the cardinal contact Plate 

' 17 and in the orbit of the tip of the switch 
18. The electro~magnet 31 has a grounded 
line 32' here shown as connected to a bracket 
33’ to which the spring 30 of the armature 29 
is connected; the bracket having an- adjust 
ing and contact screw 34 engaged by the open 
armature 29 so that in open position the cir 
cuit of the electro-magnet- 24 is through the 
line 28, armature 29, screw 34 and to the 
grounded bracket 33. i 

It will be seen that when several master 
switches, 8‘. 13 and 18 have been properly 
adjusted and the latter'mored, by knob 52, in 
momentarily to engage its contact 16 and to 
close the line 20, the circuit of coil 24 closed, 
the coil 24 is energized and its pole attracts 
armature 25 whereby current passes through 
the core of the magnet 24 to a. line 23’ and 
thence to the ignition circuit 22. It will be 
seen that the ignition circuit 22 will remain 

' closed by armature 25 so long as magnet 24 
remains energized, though the switch 18 
breaks contact on 16, because coil 24 is now 
energized by a circuit» including wire 3, post 
4, wire 27 , closed armature 25, core of coil 94 

' wire 23’ and shunt circuit wire 23 through 
28—29-——30: 33’ to ground. Thus, when the 
switches 8, 13 and 18 are closed, wire 5 feeds 

’ tl161001l 24 to close ignition circuit 22 through 
armature 25, but when all of the switches are 
open (as they should be when the motor is in 
operation) wire 27 feeds the coil 24 through 
armature 25, core of coil 24. wire 23’ to 23. 
Having completed the ignition circuit the 

person operating the switch 18, in order to 
i start the motor, turns it to a position over, 
but not engaging, a contact head 35 ?ush with 
the plate 17 and in the orbit of the out-of 
contact tip of the switch 18; the contact being connected‘ by a wire 36 to a binding 

" post‘37 to which is electrically connected‘ a 

suitable starter-switch 38 controlling a start 
er-motor 39 by which the engine, not shown, 
is turned over. Now by pulling in the switch 
18 current is fed through wire 36, post 37, 
starter switch 38 to the starter motor 39. 
The switch 18 is always a positive potential 
as long as the armature 25 is feeding the igni 
tion current, since it is connected to armature 
25 by wire 20, line 23’, to core of coil 24, to 
armature 25 and line 27 to battery. 
For the purpose of stopping the engine the 

switch 18 is turned to the requisite position 
ready to engage the contact 33 whereby the 
magnet 31 is energized and draws over the 
armature 29 and breaks the ground circuit 
of coil 24 at the contact screw 34 thus de 
energizing the ignition control magnet 24 
and releasing the armature 25 so that the 
ignition circuit is thus broken between arma 
ture 25 and core of coil 24, the armature 25 
being pulled open by spring 26. 
For the purpose of rendering difficult the 

selection of the positions of the controlling 
switches 8, 13 and 18 at the proper places 
concurrently the switches are conceal ‘.(l in a 
shell or box 40 and their shafts extended for 
wardly to and through a. front panel 41 
adapted to be mounted in a convenient posi 
tion in front of an instrument board 42 to 
which the switch box 40 may be appropriate 
ly fastened as by bolts or screw 43. 

In the present embodiment the switch arm 
8 has its shaft 9 extended forwardly through 
the panel 41 and provided with a knob 44 
which has a calibrated ?ange 45 whose cali 
bration registers with a pointer or mark 46, 
Fig. 7, on the panel. Anyone knowing the 
index number on the flange 45 for bringing 
the switch 8 to correct position on contact 7 
will merely turn the knob 44 to bring the 
dial number opposite the mark 46. 
The switch 13‘ is secured on a tubular shaft 

14 on whose outer end is secured a wheel 47 
having an index ?ange 48 whose numbers are 
to be registered with a guide or mark 49 on 
the panel 41 to bring the arm 13 to the correct 
position on the contact 11 on the plate 12 
which is ?xed to the wall of the box 40. 
The shaft 19 of the switch arm 18 passes 

through the tubular shaft 14 and is insulated 
therefrom by a tube or hearing 49. The con 
tact plate 17, of the arm 18, is spaced. inward 
ly from the contact plate 12‘ and a spring 50 
interposed between the plates serves to press 
the switch arm 13 ?rmly against its plate 12, 
and so hold the index wheel 47 frictionally 
in place. 
The switch arm 18 is normally placed out 

of contact with its plate 17 by a spring 51. 
The outer end of the switch shaft 19 is pro 
vided with a knob 52 to which is secured a 
pointer 53v which is registerable with suitable 
index numbers as the dial 48. 
In the operation of the device, a person 

knowing the correct index combination num 
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bers, simply turns the knob 44 to register‘the 
effective index number of flange 45 with the 
mark 46 at which setting the switch 8 will be 
moved onto the contact 7. The index wheel 
47 is then turned to register the proper index 
number with the mark 49 to bring the switch 
arm 13‘ into register with contact 11. For 
energizing coil 24 to draw over armature 25 
and thereby closing the. ignition circuit the 
knob 52 is turned to bring the switch arm 18 
over its contact 16. “Then the several 
switches have been properly registered ac 
cording to the code of numbers then the knob 
52 is- pulled outwardly so as to draw the 
switch 18 against the contact 16 by overcom 
ing spring 51 and as soon as the electrical 
contact is made the ignition is closed by en 
gagement of armature 25 on core of coil 24 
even though the knob 52 is released. Since 
the armature 25 has been attracted to the 
magnet 24 (whose circuit is shunted through 
23-+28—33’) and closes ignition circuit 
through the line 23’ the next step is to turn 
the knob 52 to bring the switch arm 18 over 
the contact 35 and then pull the knob 52 for 
ward to bring the switch against the contact 
35 and thus close the starter switch device 38. 
To ?nally stop or kill the engine, the knob 

52 is turned to register with the contact 33, 
Fig. 8, and is then pulled to engage the arm 
18 with the contact 33, whereupon the elec 
trical magnet 31 is energized and its arma~ 
ture 29 breaks the ground circuit of switch 
coil 24 at contact screw 34 thus de-energizing 
magnet 24 and releasing its armature 25 and 
breaking the ignition circuit through line 
23 . ‘ ' 

Since the several contacts 7, 11, 16, 35 and 
33 are all flush with the surfaces of the in 
sulative plates 6, 12, 17 the tips of the brushes 
on switch arms will glide over the surfaces 
without “feel” e?iect through the knobs so 
that a' person not knowing the combination 
numbers cannot position the switches by the 
sense of touch. 
The electro-mechanical, secret-index com 

bination device is shown as combined with a 
manual brake lock, Fig. v1', including an elec 
tro-magnet 60 having a line 61 to the igni 

' tion post 21 and being grounded at 62. This 
magnet attracts an armature 63 pivoted at 
64 and having a‘hook latch 65 pulled down 
by a spring 66 into the path of action of a 
locking lug 67 ?xed a'djustably on the end of 
a brake rod 68 operative by a lever 69. 
When the brake is set by the rod the lug 67 

passes under the latch 65 and cannot be re 
leased to free the brakes until the magnet 60 
is energized to pull over the armature 63 and 
thus lift the latch. Preferably the magnet 
60 is energized concurrently with the igni 
tion circuit and holds'the lock open until the 
ignition is killed. The brake can be set or 
released at will while the ignition is on. 
The dial panel is provided with a start 
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symbol “ST” and a kill symbol “K”. 'As soon 
as the driver has set all the combination dials 
and knobs to effect starting of the engine and 
has started the engine then the driver may 
immediately jumble the index devices to pre- ' 
vent the combination beinglearned by any 
one else. If the engine is stalled for any rea 
son the driver may turn the control knob 52 
to the symbol “ST” and immediately start 
the engine without resetting the combination 
devices; the symbol being so positioned that 
the switch will be brought to the right posi 
tion on the starting circuit contact. The kill 
symbol “K” is so positioned that the control 
switch can instantly be turned to the ignition 
circuit breaking contact as will be desired 
when vehicle is driven to the curb without 
setting of the control combination elements. 

It will be seen that when the ignition cir 
cuit is broken through use of the symbol “K’7 
position that it will be necessary to again set 
the proper combination of dials and knobs 
before the ignition circuit can be closed and 
the engine started. 

Fig. 9 shows how the armature arm 25 is 
held closed against tension of its spring 26 by 
its energized magnet-core 24 whose coil is ex— 
cited by current from 2, 3, 4, 27 , 23’, 23, to- 28 
to ground 29——33’. 
The master switch 18 is yieldable against 

its spring‘ 51 which keeps it out of contact 
with 16 at all times unless pulled to contact 
by knob 52. The ignition current runs on 
the closed magnetic switch 25. 
lVhat is claimed is: 
1. An engine ignition combination-switch 

control including, in combination with igni 
tion apparatus, a plurality of contact plates 
having contacts, rotative switch arms with 
tips sweepable over the plates to engage‘ re 
spective contacts, a control, ignition circuit 
system in which said contacts and arms are 
connected in series, manually operative set 
ting elements to place the arms in circuit clos 
ing positions, and index devices coordinate to 
the said elements; whereby the latter can be 
readily adjusted to close the switches accord 
ing to the known index relation; and a par 
allel, supplemental ignition circuit which is. 
controlled by the said switch arms and is au- * 
tomatically closed through their coaction. 

2. An engine ignition combination-switch 
control including, in combination with igni 
tion apparatus, a plurality of contact plates 
having contacts, rotative switch arms with 
tips sweepabl-e over the plates to engage re 
spective contacts, a control, ignition system 
in which said contacts and arms are connected 
is series, manually operative setting elements 
tovplace the arms in circuit closing positions, 
and index devices coordinate to the said ele 
ments; whereby the latter can be readily ad 
justd to close the switches according to the 
known index relation; and a parallel, supple 
mental ignition circuit which is controlled by 
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the said switch arms and is automatically 
closed through their coactionand which re 
mains effective after any of said arms is 
shifted to open position. v 

3. An engine ignition combination-switch 
control including, in combination with igni 
tion apparatus,‘ a plurality of contact plates 
having contacts, rotative switch arms with 
tips sweepable over the plates to- engage re 
spective contacts, a control, ignition circuit 
system in which said contacts and arms are 
connected in series, manually operative set 
ting elements to place the arms in circuit 
closing positions, and index devices coordi 
note to the said elements; whereby the latter 
can be readily adjusted to close the switches 
according to the known index relation; and 
a‘ parallel, supplemental ignition circuit 
which is controlled by the said switch arms 
and is automatically closed through their 
coaction and which remains effective after 
any of said arms is shifted to open position 
and means for breaking the supplemental cir 
cuit of the i ition control. 

4. An engine ignition combination-switch 
control. including, in combination with igni 
tion apparatus, a» plurality of contact plates 
havingicontacts, rotative switch arms with 
tips sweepable over the plates to engage re 
spective contacts, a control, ignition circuit 
system in which said contacts and arms are 
connected in series, manually operative set 
ting elements to place the arms in circuit 
closing positions, and index devices coordi 
mate to the said elements, whereby the latter 
can be. readily adjusted to close the switches 
according to the known index relation; and a 
parallel, supplemental ignition circuit which 
is controlled by the said switch arms and is 
automatically closed through their coaction 
and which remains effective after any of said 
arms is shifted to open position and means 
for breaking the supplemental circuit of the 
ignition control and which is controlled by 
one of said switch arms. 

5. An engine ignition combination-switch 
control including, in combination» with igni 
tion apparatus, a control circuit including 
combination switches in series, an ignition 
circuit including a magnetic switch which is 
closed by the control circuit and remains 
effective after the same is opened, and means 
controlled by one of the combination switches 
to release the magnetic switch to break the 
ignition circuit. , ' i 

6. .An engine ignition combination-switch 
control including, in combination with igni 
tionv apparatus, a control circuit including 
manual switches in series, an ignition circuit 
including a magnetic switch armature which 
is’ closed by the control. circuit and remains 
effective after the same is opened, and means 
controlled by one of the-combination switches 
to release the magnetic switch to break the 
circuit of itsmagnet and thereby open the 
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ignition circuit ; said means including an elec4 
tromagnet whose armature forms a part of 
the magnetic switch circuit. 

7 - An engine ignition combination-switch 
control including, in combination with i i 
tion apparatus, a control circuit inclu ing 
manual combination switches in series, an ig 
nition circuit includin a magnetic switch ar 
mature which is close by the control circuit 
and remains effective after the same is opened, 
and means controlled by one of the combina 
tion switches to release the magnetic switch 
to- break the circuit of its magnet and thereb 
open the ignition circuit; said means inclu - 
ing an electro-magnet whose armature 
forms a part of the magnetic switch circuit 
and whose circuit is closeable by the last men 
tioned combination switch in one position. _ 

8. An engine ignition and starter control 
including connections to an ignition circuit 
and connections to a starter circuit, a eombi~ 
nation, index-set group of switches, serially 
connected contacts for the switches, an igni 
tion circuit closer connected to one of the con 
tacts, and a starter circuit contact engageable 
by one of the switches after it has moved 
from its ignition line contact. 

9. An engine ignition and starter control 
including connections to an ignition circuit 
and connections to a starter" circuit, a combi 
nation, index-set group of switches, serially 
connected contacts for the switches, an igni 
tion circuit closer connected to one of the 
contacts, and a starter circuit contact en 
gageable' by‘ one of the switches after it has 
moved from its ignition line contact and an 
ignition circuit breaker including a contact 
engageable by one of the switches. 

10. A bank of combination switch devices 
in: series including a switch arm and a: switch 
plate havin a plurality of contacts engage 
able by sari arm, an ignition circuit includ 
ing a‘ magnetic switch‘ whose circuit is con 
nected to one of said contacts, and an electro 
magnetic circuit breaker, whose armature is 
in series with the coil of the magnetic switch 
and the coil of which circuit breaker is con 
nccted toone of said contacts, 

II. A bank of combination switch devices 
in series including a switch arm and a 
switch plate having a plurality of contacts 
engageable by said arm, an ignition circuit 
including a magnetic switch whose circuit is 
connected to onset said contacts, and an elec 
tromagnetic" circuit breaker, whose armature‘ 
is in series with the coil of the magnetic 
switch and the coil of which circuit breaker is 
connected. to‘ one of said contacts; said arm 
turnably sweeping out of contactive plane as 
to the contacts, and means for moving the 
arm to such plane to effect contaction. 

12'. A dial-combination, circuit closer in 
cluding a line switch and an index device for 
setting the same to a given contact in the 
switch line, a circuit terminal element, and 
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an electro-lnagnet whose circuit is closeable 
by said switch and an armature, for the mag 
net, which electrically connects to said ele 
ment whereby to close a circuit leading 
therefrom. 

13- A bank of switches in series in a circuit, 
index devices for setting the switches in a 
given combination order to close the circuit, a 
supplementary circuit controlled by the ?rst 
circuit and including an engine starting 
means, and an index symbol to indicate clos 
ing position for the ?rst circuit without use 
of the combination devices. 

14. A bank of combination-set manual 
switches and their circuit cont-acts, an igni 
tion circuit including one of said switches 
and its contact, and means to hold the igni 
tion circuit closed after the initially set man 
ual switches have been disarranged from 
the proper setting of the combination. 

15. A manually operated, self-opening 
switch, and an ignition circuit momentarily 
closed thereby, a parallel circuit controlled 
by the switch and adapted to keep the igni 
tion circuit closed after the said switch opens 
itself, and means to break the parallel circuit 
to interrupt the ignition circuit. 

MAX CUTLER. 


