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ABSTRACT OF THE DISCLOSURE

Electrical means, operation of which is controlled from
a remote station, employ a voltage to crank said engine
and close a switch to couple the ignition coil of said
engine to its battery for self operation of the engine
after removal of said voltage. By reversing current through
control at said remote station either said switch may be
opened to uncouple the ignition coil and battery and
thereby turn off said engine or selectively its carburetor
may be controlled for adjusting engine idle, or said bat-
tery may be charged.

e .

This invention relates to remote control means for in-
ternal combustion engines. Particularly the invention
relates to control apparatus for starting and stopping
internal combustion engines and the like from remote
locations,

Normally an internal combustion engine, such as that
whichi is used in automotive vehicles, reqiires an initial
warming up period before the engine will operate at its
optimum. Accordingly, it is advisable to start an engine
and allow it to idle for a short period before use to allow
the engine to aitain its operating temperature. It is
especially important to satisfy the requirement if an
engine has been exposed in cold weather for an ap-
preciable period of time because failing to provide the
warm-up period results in engine malfunction, frequently
accompanied by choking and flooding with thereto at-
tendant difficulties.

Without a remote contro! mechanism for starting a
vehicle engine, an operator generally suffers the incon-
venience of sifting in his automobile while his engine
passes through the initial warming up perijod. The incon-
venience is aggravated in cold weather if there is no
heated garage, because the interior of the vehicle remains
cold until it is warmed by the vehicle heater, which re-
mains cold until after the engine is warmed.

It is accordingly desirable to be able to start a vehicle
engine prior to entering the vehicle by controlling the
starting operation from a position remote from a vehicle,
for example, from within the residence of the vehicle
operator. Thus, a vehicle engine might be started and
warmed up before the operator actually enters the
vehicle, and in cold weather the interior of the vehicle
could be warmed before entry of its operator.

Several prior art mechanisms have been proposed for
remote control of the starting of an internal combustion
engine of the class ordinarily found in automobiles. While
each of the prior remote control means performs satis-
factorily within the limitations of its construction, none
of the remote control means in the prior devices is en-
tirely complete and therefore, to the extent of their in-
adequacies, each requires improvement.

In accordance with the instant invention and as an
object thereof, an improved remote control means for
internal combustion engines is provided.

A further object of the instant invention is the provi-
sien of control means for stopping as well as starting an
engine from a remote position.

An additional object of the instant invention is the pro-
vision of a remote control means of the class described,
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characterized by a monitoring mechanism, whereby a
signal is emitted advising of the condition or tone of the
engine remotely controlled.

Another object of the instant invention is the provision
in a remote control mechanism of the class described of
automatic battery charging means.

A yet further object of the instant invention is the pro-
vision in a remote control mechanism for internal com-
bustion engines of a remote rapid accelerator means for
rapidly increasing engine speed as desired.

The foregoing and other objects, features and ad-
vantages of the present invention will become more ap-
parent upon consideration of the following description
and appended claims, when considered in conjunction with
the accompanying drawings wherein the same reference
character or numeral refers to like or corresponding parts
throughout the several views.

On the drawings:

FIG. 1 is a schematic circuit diagram of one embodi-
ment of the present invention.

FIG. 2 is an illustration in generally symbolic form of
an internal combustion engine and engine starting means
for which the circuit of FIG. 1 is adapted.

Referring now more particularly to the drawing, there
is shown a connector or cable 10 which may extend be-
tween a remote control station 11 and the approximate
storage area 12 for an internal combustion engine vehicle
to be controlled. An electrical fixture such as a plug or
its equivalent disposed at station 12 and having a plurality
of terminals 13, 14, 15, 16 and 17 is connectable through
said connector or cable 10 to an electrical fixture such as
a socket or the like which may be disposed adjacent the
internal combustion engine to be remotely controlled and
supporting terminals 18, 19, 29, 21 and 22 which are
connectable to the terminals 13, 14, 15, 16 and 17,
respectively, through said cable. The complete remote
control means herein may be considered as comprising es-
sentially five co-acting circuits, as follows: (A) Engine
Starting Circuits; (B) Engine Monitoring Circuit; (C)
Battery Charging Circuits; (D) Engine Speed Control Cir-
cuit, and (E) Engine Stopping Circuit. The foregoing cir-
cuits will be separately considered in the ensuing descrip-
tion to facilitate what is believed to be a ready under-
ing of the invention.

A.—Engine starting circuit

This circuit comprises a push start button 23 which is
normally spring biased to an open position. The start
button 23 is 2 component in a start-stop switch mechanism
generally designated as 24 and having a positive terminal
25 and a negative terminal 26 connected o corresponding
terminals of power or veltage source (not shown) by cir-
cuit wires 27 and 28, respectively. Circuit wire 29 has a
pair of opposite end terminals 36 and 31 which are dis-
posed in operative relationship with and opposite ter-
minals 25 and 26, respectively, as illustrated in the draw-
ing. Medial of the circuit wire 29 is a terminal 32 which is
connected to the terminal 14 by means of a circuit wire
33. The start button 23 comprises a conductive plate 34
which is disposed adjacent terminals 25 and 30 though
normally out of contact therewith. However, terminals
25 and 30 are engaged by said plate 34 upon depression of
the start button 23 against the action of its biasing spring
(not shown).

While the start button 23 is held depressed, current will
flow from the positive pole of the source through the
terminal 14 through cable 10 to the terminal 19, The
terminal 19 is connected to one side of a resistance 35
the other side of which is comnected to a terminal or
post 36. The terminal or post 36 connects to one. side of
a diode or rectifier 37 which conducts from the positive
source away from ferminal 36. The other side of rectifier
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37 is connected by circuit wire 38 to a relay switch con-
tact 3%. The contact 3% is connected to another relay
switch contact 40 by circuit wire 75. By means of a
switch arm 41 which is normally biased against contact
40, the contact 48 is connected to pole 42 of a relay 43
presently to be described. The pole 42 by means of a cir-
cuit wire 44 is connected to terminal 29 which is con-
nected to terminal 21 through a wire 45 which at its op-
posite ends connects to terminals 15 and 16, as illustrated.
Terminal 21 by means of circuit wire 46 connects to one
side of the electromagnetic coil 2125 of a triple pole relay
47, the opposite side of said coil 125 being connected to
ground.

The poles of relay 47 are identified as 48, 49 and 59,
and each thereof is a double throw or has a pair of con-
tacts against which its respective switch arm is normally
spring biased in the position illustrated in the drawing.

The contacts of or associated with pole 48 are the pre-
viously identified contact 39 and a contact 51. They con-
nect to their pole by switch arm 97. Those contacts as-
sociated with the pole 49 are identified by the numerals
52 and 53 and they are put into circuit by switch arm 98.
Those contacts associated with the pole 50 are identified
by the numerals 54 and 55 and they connect into cir-
cuit by switch arm 99. Immediately that relay 47 is ener-
gized, its three switch arms 97, 98 and 99 are drawn
against the actions of their respective biasing springs from
their normal positions, herein being the positions shown
in the drawing, into engagement with contacts 39, 52 and
54, respectively.

A circuit wire 56 connects the terminal 36 to a termi-
nal 57. One side of a diode or rectifier 58 is connected
to and conducts from the positive source away from said
terminal 57. The opposite side of said rectifier 58 is con-
nected by circuit wire 128 to one side of the electromag-
netic coil 126 of a single pole relay 59, the other side of
said coil 126 being connected to ground, as illustrated.
The pole 66 of relay 59 has two throws or contacts 61
and 62 which are placed in circuit by a switch arm 127
which is normally spring biased to contact 61, as illus-
trated. A circuit wire 63 connects switch contact 62 to
one terminal 64 of the starter solenoid of the internal

combustion engine to be controlled. When the relay 59

is energized, its switch is drawn against contact 62 to ener-
gize said starter solenoid.

A circuit wire 65 connects the positive terminal of the
battery 66 of the internal combustion engine to be started
to a terminal 67, the negative terminal of battery 66 being
grounded as shown. Terminal 67 is connected to relay
pole 49 by a circuit wire 68. Terminal 67 is also con-
nected to.a terminal 62 by circuit wire 70. Terminal 69
is connected to relay pole 48 by a circuit wire 71. Ad-
ditionally, the terminal 69 is connected to relay pole 60
by a circuit wire 72.

Once the relay 47 is energized, contact 52 will be com-
municatively connected to the battery 66 through the
‘switch arm 98, the associated pole 49 of which is con-
nected to said battery through the wires 68 and 65 as
aforesaid, Inasmuch as the contact 52 is connected to
terminal 73 of the ignition coil of the internal combus-~
tion engine being remotely controlled by a circuit wire
74, said ignition coil will be energized directly by the
battery 66. The starter solenoid will also be energized by
the battery 66, provided switch arm 127 is against con-
tact 62, because of the flow of electricity through a con-
tinuous path provided by the circuit wires 65, 76 and 72
to the pole 6@, thence through the switch 127.

To energize said starter solenoid, it is required that
start button 23 be depressed to connect relay 59 to the
positive source through terminal 36, circuit wire 56, rec-
tifier 58 and circuit wire 128. However, when start but-
ton 23 is released, relay 59 will open and switch arm 127
will return to contact 61 whereat current from battery 66
will have no effect. From the foregoing, it is apparent

10

15

20

26

30

35

40

45

60

55

60

65

70

75

4

that once the engine of the vehicle has started, start but-
ton 23 may be released.

When start button 23 is pushed, the relay 47 will also
be energized, the same by reason of flow of current from
the positive source through rectifier 37, circuit wire 38,
contact 39, circuit wire 75, contact 40, switch arm 41, cir-
cuit wires 44 and 45 and through circuit wire 46, How-
ever, when the start button 23 is released, the relay 47
will continue to be energized but now from battery 66.
That automatic phenomenon results from flow through
circuit wires 65, 68 and 71, then through pole 48, switch
97 and contact 39, then through circuit wire 75 through
switch 41 then through the circuit wires 44, 45 and 46,
and back to the relay 47 which in turn closes contact 39
to the battery. Simultaneously, switch 98 will be closed
to contact 52, and said ignition coil will be continuously
energized by the battery notwithstanding release of starter
button 23.

To deenergize the automatically energized relay 47, an-
other of the coacting circuits has been provided and will
be described presently.

B.—Monitoring circuit

This circnit comprises a circuit wire 76 which con-
nects the terminal 18 with the relay pole 50. Until the
relay 47 is energized, as aforesaid, the pole 50 is con-
nected to the contact 55 by switch arm 99. The terminal
58 is merely grounded through wire 77. Upon actuation
of ‘the relay 47 through start button 23, the switch 99 is
pulled to the contact 54. Contact 54 is connected by cir-
cuit wire 75 to one terminal of a grounded sound-actu-
ated electrical wave transmitter mechanism 79 which is
mounted in sound receiving alignment with said internal
combustion engine. Transmitter mechanism 79 may be of
conventional construction, and is adapted to receive en-
gine sound vibrations and convert same into electrical
energy for transmission.

By means of circuit wire 89, terminal 13 is connected to
one side of a grounded amplifier 81 which is connected
in operative relationship with a grounded speaker 82 suit-
ably mounted at remote station 11. Accordingly, when the
relay 47 has been energized, a circuit is established be-
tween transmitter mechanism 79- to the speaker 82
through the circuit wires 75, 76 and 89. Additionally, at-
tention is invited to the fact that even after the start but-
ton 23 has been released, the transmitter 79 'will continue
to emit signals corresponding to the sound picked up; by
reason of continuity of the circuit to speaker 82 through
the contact 54 which is connected to pole 50 by reason
of energization of the relay 47 through the battery 66, as
aforesaid. Furthermore, when the starter circuit is de-
energized, that is to say, when the relay 47 is deener-
gized, the signal energy emitted by the transmitter mech-
anism 79 will not be connected to speaker 82 as the
switch 99 will be open, that is, in the position shown in
the drawing.

C.—Battery charging circuit

This circuit may comprise 2 single pole double throw
switch 83 having a pole 84, a switch arm 85, a contact
86 connected to the positive side of a power or voltage
source and a contact 87 connected to the negative side
of a power source, as indicated in the drawing. The pole
84 is connected by a circuit wire 88 to a terminal 89.
One side of a rheostat or variable resistance 90 is con-
nected to the terminal 89, and the other side’ of said
rheostat or variable resistance 9@ is connected to a termi-
nal 91, A circuit wire 92 connects the terminal 91 and
the terminal 17 which in operative position is communi-
catively connected through cable 10 to the terminal 22,
as previously indicated.

" By means of a circuit wire 93, the terminal 22 is con-
nected to a terminal 94. One side of a diode or rectifier
95 is connected to the terminal 94, and the other side
of said diode 95 is connected to the contact 51 by-a cir-
cuit wire 96. The disposition of the diode 95 is such: that
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it will conduct from a higher to a lower potential or from
a positive voltage source away from the terminal 94 to-
ward the contact 51. Accordingly, when the switch arm 85
engages contact 86, current will be conducted through
the rheostat 99 through the circuit wire 92 through the
cable 18, thence through the circuit wire 93 through the
rectifier 95 through the circuit wire 96 to the contact 51
across switch arm 97 through pole 48 through the circuit
wire 71 ‘to the terminal 69, thence through the circuit
wire 70 to the terminal 67, and from there to the positive
side of the battery 66 through the circuit wire 65 to there-
by charge said battery.

It is appreciated that this battery charging circuit is
established only when the relay 47 is deenergized. That
is to say, should the relay 47 be energized, switch arm
97 would be drawn from its position in contact with ter-
minal 31 into engagement with terminal 39, whereby
there would be an open circuit at contact 51, and the bat-
tery could not be charged. Additionally, attention is in-
vited to ‘the fact that the switch arm 127 is in normally
spring-biased position against contact 61, unless inten-
tionally actuated in the manner herteofore described. Ac-
cordingly, the path from the terminal 69 to the contact 61
results in an open circunit at contact 61. Therefore, the
single path open for current flow when the switch arm 85
is in the-battery charge position is from the terminal 69
to the positive side of the. battery 66, as aforesaid. The
charging rate is determined by the rheostat 98.

D.—Engine speed control circuit

This circuit is operated from switch 83. However, to be
effective, the switch arm 85 must engage the negative ter-
minal 87; that is to say, the switch 85 must be moved from
the position illustrated in the drawing to the alternate po-
sition. This engine speed control circuit includes a rheo-
stat. bypass switch generally designated by the numeral
108, and one contact 181 of which is connected to the
terminal 8% by a circuit wire 162. The other contact 103
of said bypass switch 100 is connected to terminal 91 by
fieans of a circuit wire 164. The bypass switch 160 is nor-
mally open, its contacts 101 and 103 being closable by a
normally outwardly biased push button 105 having a con-
tact closing plate 166 which when engaged with contacts
101 and 163 completes a circuit from the switch 83 to
the terminal ¢4 through circuit wires 88, 92 and 93.

The terminal’ 94 is connected to one side of a diode or
rectifier 107 by means of a circuit wire 108. The other
side of rectifier 107 is connected by circuit wire 112 to
one side: of the coil 199 of a plunger solenoid 116, the
other side of said coil 109 being grounded, as illustrated.
The plunger of said solenoid 110 is mechanically con-
nected to'a carburetor means including a carburetor and
its pivoted carburetor stud or lever 111. Through selective
positioning of the latter, volume of flow of gas to said in-
ternal combustion engine can be remotely controlled to
regulate the engine speed in a conventional fashion.

The diode 187 is disposed to conduct from a negative
to a positive potential. That is to say, it will conduct cur-
rent from-the negative voltage source away from terminal
94. Accordingly, therefore, when current reaches the ter-
minal 94 with the switch arm 85 disposed against the con-
tact 87, the current will flow through the rectifier 107 to
actuate the solenoid 110. It is appreciated that such cur-
rent does not have a path through the rectifier 95, as said
rectifier 95 acts as an effective barrier to the passage of
current from the negative terminal 87 away from termi-
nal 94,

It is also appreciated that the normal course of the en-
gine speed control current is from the terminal 87 through
the rheostat 80 through the circuit wires 92, 93, 108 and
112 to energize the solenoid to actuate the carburetor
lever 111. Furthermore, such normal course allows ad-
justment of engine speed by varying the rheostat to cause
a variation in potential on solenoid 110 and, accordingly,
variation of the force of pull on the solenoid plunger and
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consequently on the lever 111. However, if a rapid in-
crease in engine speed is desired, the push button 195 may
be pressed against its normal spring biasing to engage
plate 106 with the contacts 101 and 103, with a resultant
rapid accelerating action of the plunger of solenoid 110,
as the voltage will be at substantially source potential.

E.—Engine stopping circuit

This circnit comprises a stop button 113, having a
switch plate 114 adapted to engage contacts 31 and 26
when depressed. Switch plate 114 is normally spring biased
out of engagement with said contacts 31 and 26. When the
plate 114 engages contacts 31 and 36, current flows
through the circuit wire 28 from the negative source to the
terminal 32 through the circuit wire 33, thence through
cable 10 through the resistor 35 and to the terminal 36. In-
asmuch as rectifier 37 will only conduct from a positive
source away from terminal 36, said rectifier 37 is an effec-
tive barrier to current from a negative source at terminal
36. Accordingly, the only path available to such current
from the negative source is through the wire 56 to the ter-
minal 57. The terminal 57 is connected by a circuit wire
115 to one terminal of a diode or rectifier 116, the opposite
terminal of which is connected to one side of the electro-
magnetic coil 129 of the relay 43 by means of a circuit
wire 117, the opposite side of said coil 129 being grounded,
as illustrated. The rectifier 116 is disposed so as to con-
duct current from a negative source away from terminal
57. The relay 43 comprises the single pole 42, heretofore
identified, and a pair of contacts, one being 40, heretofore
identified, and the other being 119.-Switch arm 41, hereto-
fore defined, connnects said contacts 40 and 119 into cir-
cuit. L
When. the relay 43 is energized, the switch arm 41 is
drawn against the contact 119 to open the circuit between
the circuit wires 75 and 44 which are in normal commu-
nicative connection because the switch arm 41 is biased
toward the contact or terminal 40, being the position illus-
trated in the drawing. Immediately the circuit between
the wires 75 and 44 is broken, the relay 47 becomes de-
energized and the switch arms 97, 98 and 99, actuated
by said relay, assume the position shown in the drawing.
Accordingly, the battery 66 becames disconnected from
its operative connection with the ignition coil and the re-
lay coil 125, as a consequence of which the ignition coil as
well as relay 47 become de-energized, and the engine of
the controlled vehicle will stop. To subsequently energize
the relay 47, it requires pushing of the button 23 into
contact with the terminals 25 and 39 to restart the cycle
herein described.

As many substitutions or changes could be made in the
above described construction, and as many apparently
widely different embodiments of the invention within the
scope of the claims could be constructed without depart-
ing from the scope and spirit thereof, it is intended that
all matter contained in the accompanying specification
§hall be interpreted as being illustrative and not in a limit-
ing sense.

What is claimed is:

1. In apparatus for remotely controlling the starting of
an internal combustion engine and having a battery,
electrically operable engine starting means including a
starter solenoid and an ignition coil remotely manually
controlled circuit means for simultaneously connecting a
voltage source to said starter solenoid and said ignition
coil to said battery and for maintaining said battery and
said ignition coil in coupled condition to start and there-
after continue to run said engine after starting, and a
carburetor for supply of fuel to said engine, the improve-
ment comprising adjustable means for controlling current
flow from a voltage source for regulating fuel flow from
said carburetor to said engine and accordingly the speed
of said engine once started.

2. The combination of claim 1 further characterized
by a circuit mechanism for selectively coupling said bat-
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tery and said carburetcr to one side of said voltage and
said circuit means to an opposite side of said voltage
source for selectively charging said battery or controiling
fuel flow to said engine when said circuit means is de-
energized.

3. In apparatus for remotely controlling the starting
of an internal combustion engine and the like, having 2
battery and electrically operable engine starting means in-
cluding a starter solenoid and an ignition coil, said
apparatus having remote manual switch controlled circuit
means connectable to a voltage source, first switch means
including a plurality of switches and a therefor cperat-
ing plural pole relay disposed in said circuit means, second
switch means including a second switch and therefor
operating second relay disposed in said circuit means,
and circuit wires connecting said battery to said starter
solenoid through said second switch when said second
relay is actuated, to ‘said ignition coil through a first of
said plurality of switches when actuated and to the elec-
tromagnetic coil of said plural pole relay through a sec-
ond of said plurality of switches when actuated for operat-
ing said ignition coil directly from the battery after
disconnection from the voltage source by actuation of
said first of the plurality of switches by the plural pole
relay, carburetor means including a lever controlling flow
of fuel to said engine, the improvement comprising a
circuit mechanism including a selector switch for selec-
tively connecting said circuit mechanism to opposite
sides of the voltage source; a carburetor control solenoid
connected to said lever, said circuit mechanism includ-
ifg circuit wires connected to said battery and said car-
buretor control solenoid, and cusrent flow. control means
disposed in said circuit mechanism, whereby the battery
is ‘energized when “said ' selector switch connects the

circuit mechanism to one side .of a voltage source and

said carburetor solenoid is. actuated when said selector
switch connects the circuit -mechanism to the other side
of the voltage source. R

4. The apparatus defined in claim 3 further character-
ized by a variable resistance disposed in said circuit
mechanism for variably controlling the solenoid, and a
switch controlled rapid accelerator shunt mechanism in
parallel with said variable resistance, whereupon energiza-
tion. of the carburetor solenoid through said shunt said
lever is rapidly actuated to quickly speed the engine.

5. The apparatus defined in- claim 3 in which said
internal combustion engine has carburetor means includ-
ing a lever controlling the flow of fuel to:said engine,
said apparatus further characterized by a carburetor
solenoid connected to said lever and to said circuit mech-
anism, and a’ pair of rectifiers disposed in said circuit
mechanism, whereby said circuit mechanism can be selec-
tively connected to each side of a voltage source to
selectively energize the battery and said. carburetor
solenoid. - ) :

6. In apparatus for remotely controlling the. starting
of an internal combustion engine and the like having: a
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battery and electrically operable engine starting' means
including a starter solenoid and an-ignition coil, said ap-
paratus comprising circuit means having a starting swiich
for selectively connecting each side of a voltage source
with said circuit means, a first relay including a triple
pole double throw normally open first- switch in said
circuit means, a second relay including a single” pole
double throw normally open second switch in said circuit
means, first circuit wires connecting said battery to said
ignition coil through a first pole of said first switch when
closed, second circuit wires connecting said battery to
the electro-magnetic coil of said first relay through a
second pole of said first switch when closed, third circuit
wires connecting said battery tc said starter solenoid
through the pole of said second switch when closed, for
energizing said starter solenoid and said ignition coil
when said starting switch connects the circuit means to
the voltage source and holding said ignition coil ‘energized
after the voltage source and said circuit means are dis-
connected by encigization of said first relay from said
battery to close said first switch, the improvement com-
prising means for opening said first switch once closed
and - deenergizing said ignition coil and comprising a
third relay including a normally.closed third switch in
said circuit means, and rectifier means connected.in said
circuit means for directing current from one side of a
volfage source to said first and second relays and current
from the opposite side of the voltage source to the third
relay, whereby said third relay can be selectively switched
into communication with the voltage source by said
ctarter switch to selectively open said third switch to
open said circuit meaas and deenergize said first relay
and open said first switch.

7. The apparatus defined in claim 6 and having means
for opening said first switch once closed and deenergizing
said ignition coil and cémprising a third relay including
a normally closed third switch in said circuit means, and
rectifler means connected in said circuit means for direct-
ing current from one side of a voltage source to said
first and second relays .and current from the opposite
side of the voltage source to the third relay, ‘whereby
caid third relay can bé selectively switched into com-
munication with the voltage source by said starter switch
to selectively open said third switch to open ‘said .cirguit
means and deenergize said ﬁrst‘relay' and open said first
switch. ] .
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