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57 ABSTRACT 
A battery jumper cable apparatus for safely and cor 
rectly coupling a battery to a source of power. The 
battery jumper cable apparatus includes means for de 
termining the polarity of both the battery and the 
source of power and thereafter coupling the battery and 
the source of power, observing proper polarity require 
ments. The battery jumper cable apparatus only permits 
the battery and the source of power to be coupled when 
the battery voltage exceeds a preselected level, the level 
selected to minimize the possibility of an explosion. A 
transfer relay is utilized to couple the battery to the 
source of power. 

21 Claims, 3 Drawing Sheets 
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BATTERY JUMPER CABLE APPARATUS 

FIELD OF THE INVENTION 

This invention relates generally to a control circuit 
and more particularly to a control circuit used in associ 
ation with battery jumper cables. 

BACKGROUND OF THE INVENTION 

Under certain circumstances an automobile or other 
vehicle cannot be started when a battery lacks a suffi 
cient charge to provide the necessary current to start an 
engine in the automobile. Such a situation is more likely 
to exist under cold weather conditions. When the bat 
tery charge is inadequate it is necessary to "jump start' 
the automobile from a charged power source. Fre 
quently, a battery in a second automobile fills the need 
of a charged power source. 

Battery jumper cables have been used to couple the 
discharged battery to the charged battery. The jumper 
cables typically consist of a pair of conductors with a 
pair of battery clamps at either end. Each battery has a 
positive or plus terminal and a negative or minus termi 
nal, representing the relative voltage levels at the two 
terminals. With such an arrangement it is necessary to 
use the jumper cables to couple the plus terminals of 
each battery together, as well as the minus terminals of 
each battery together, in a parallel configuration. 

Depending upon the position and condition of the 
battery in the automobile it is not always easy to see 
terminal identification markings on the battery. Fur 
thermore, in cold weather conditions it is desirable to 
spend a minimum amount of time in connecting the 
jumper cables to the respective batteries. Yates, U.S. 
Pat. No. 4,400,658, describes jumper cables which can 
be utilized without regard to which is the plus or the 
minus terminal on each battery. However, the Yates 
patent requires the use of non-standard and obsolete 
components in its construction. 
An additional problem with prior artjumper cables is 

the danger which exists when jump starting a vehicle 
having a battery which is frozen or completely dis 
charged. An excessive current, such as in a starting 
condition, through a completely discharged battery 
may cause the battery to errupt. Similarly, when a bat 
tery is frozen a large current causes a build-up of hydro 
gen gas and heat in the battery. If warping of plates 
inside the battery occurs there may be sparking, causing 
the gas to ignite, thereby exploding the battery. 
The present invention is intended to overcome these 

and other problems with battery jumper cables. 
SUMMARY OF THE INVENTION 

It is an object of this invention to provide a battery 
starter apparatus for correctly and safely coupling ter 
minals of a battery to a source of power. 
More specifically, a battery starter apparatus includes 

a pair of conductors, with means for connecting the pair 
of conductors to a battery thereby causing one of the 
conductors to be at a higher relative potential and the 
other of the conductors of the pair to be at a lower 
relative potential due to the polarity of the battery. A 
control circuit is coupled to the pair of conductors and 
to the source of power. The control circuit includes 
means for determining the polarity of the battery and 
thereafter coupling the conductor of the pair at the 
highest potential to higher relative voltage means of the 
power source, and the conductor of the pair at the 
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2 
lower potential to lower relative voltage means of the 
power source. The control circuit only couples the pair 
of conductors to the power source when a potential 
difference between the pair of conductors exceeds a 
preselected level. 
Another object of this invention is the use of a plural 

ity of diodes, the diodes assuming a forward biased state 
or a reverse biased state according to the polarity of the 
battery. 
Yet another object of this invention is to use a plural 

ity of opto-isolators for controlling the coupling of the 
conductors in response to the determining means. 

Still another object of this invention is to provide a 
control circuit utilizing a zener diode wherein a prese 
lected potential difference is selected according to a 
breakdown voltage of the Zener diode. 
Yet a further object of this invention is to provide a 

control circuit for a battery starter apparatus using a 
transfer relay to couple a battery to a source of power. 

Further features and advantages of the invention will 
readily be apparent from the specification and from the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating an embodi 
ment of the present invention; 

FIG. 2 is an electrical schematic of an embodiment of 
the resent invention; and 

FIG. 3 is a partial electrical schematic of another 
embodiment of the present invention. 

FIG. 4 is a partial electrical schematic of yet another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring first to FIG. 1, an embodiment 10 of the 
present invention is illustrated in conjunction with a 
pair of automotive batteries 12, 14. Typically, each of 
the batteries 12, 14 has a -- (PLUS) terminal and a - 
(MINUS) terminal, with the -- and - terminals indicat 
ing polarity of the battery. For example, the -- terminal 
may have a potential of -- 12 Vdc, with the - terminal 
being at OVdc. 

Each of the batteries 12, 14 provides electrical power 
to its associated vehicle (not shown). However, where 
either battery 12, 14 is not charged sufficiently to start 
the vehicle it is necessary to replace the battery or jump 
start the vehicle from an alternative power source. 
Often this power source is in the form of a charged 
battery in another vehicle. 

In the following discussion, it is presumed that the 
reference numeral 12 indicates an adequately charged 
battery in a vehicle, with the reference numeral 14 indi 
cating a discharged battery in a disabled vehicle. The 
charged battery 12 is therefore coupled to the dis 
charged battery 14 to jump start the disabled vehicle. 
The vehicle starter, or jumper cable, apparatus 10 

includes a first pair 16 and a second pair 18 of conduc 
tors. One end of each of a first and a second conductor 
16-1, 16-2 of the first pair 16 extend into an enclosure 20 
where they are connected to a control circuit, the con 
trol circuit discussed in greater detail hereinafter. Simi 
larly, one end of a third and a fourth conductor 18-1, 
18-2 of the second pair 18 also extends into the enclo 
sure 20 where the conductors 18-1, 18-2 are also cou 
pled to the control circuit. 
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At an opposite end of each of the conductors 16-1, 
16-2, 18-1 and 18-2 is a respective connector 22-25 for 
coupling the conductor to a battery terminal. The con 
nectors 22-25 may for example be battery clamps. To 
jump start the disabled vehicle from the charged battery 
12 the conductors 16-1, 16-2 of the first pair 16 are 
coupled to the terminals of the charged battery 12 with 
their associated battery clamps 22, 23. Likewise, the 
conductors 18-1 and 18-2 are coupled to the terminals of 
the discharged battery 14 with their associated battery 
clamps 24, 25. As will become apparent in further dis 
cussion either clamp 22, 23 or 24, 25 of each pair 16, 18 
can be connected to either the -- or - terminal of the 
associated battery. This result is unlike that obtained 
with standard jumper cables where a user must follow 
certain guidelines to properly and safely couple the 
batteries. 
While the first pair of conductors 16 is indicated as 

coupled to the charged battery 12 and the second pair of 
conductors 18 is indicated as coupled to the discharged 
battery 14, such an arrangement is not required. The 
jumper cable apparatus 10 operates regardless of which 
pair of conductors 16, 18 is coupled to either battery 12, 
14. 
When the pair of conductors 16 or 18 is coupled to 

the terminals of the battery 12 or 14, the conductor 
coupled to the -- terminal is at a higher relative poten 
tial, while the conductor coupled to the - terminal is at 
a lower relative potential. A potential difference be 
tween the conductors in a pair 16 or 18 is thus deter 
mined by the voltage of the associated battery 12 or 14. 

Referring now to FIG. 2, an electrical schematic 
represents a control circuit 26 for one embodiment of 
the present invention. The control circuit 26 includes a 
first sensing circuit 28, a second sensing circuit 30, a 
switching circuit 32 and a logic circuit 34. The sensing 
circuits 28, 30 determine the polarity of their associated 
batteries 12, 14 when the jumper cable apparatus 10 is 
connected to the batteries 12, 14. The logic circuit 34, 
responsive to the sensing circuits 28, 30, then controls 
the switching circuit 32 thereby coupling the terminals 
of the batteries 12, 14 allowing the disabled vehicle to 
be jump started. 
The first sensing circuit 28 includes a steering diode 

D1 and series Zener diode Z1 coupled to the first con 
ductor 16-1. Also coupled to the first conductor 16-1 is 
a steering diode D2 and series zener diode Z2. The 
Zener diode Z1 is coupled to parallel light emitting 
diodes (LED's) L1, L2 and a current limiting resistor 
R1. Similarly, the zener diode Z2 is coupled to parallel 
LED's L3, L4 and to the resistor R1. The LED's 
L1-L4 form part of opto-isolators and are in turn cou 
pled to the second conductor 16-2. 
When the first conductor 16-1 is coupled to the + 

terminal of the charged battery 12 and the second con 
ductor 16-2 is coupled to the - terminal of the charged 
battery 12, the steering diode D2 and the LED's L1, L2 
are forward biased, and the steering diode D1 and the 
LED's L3, L4 are reverse biased. If the potential differ 
ence between the conductors 16-1, 16-2 exceeds a 
breakdown voltage of the zener diode Z2, current is 
conducted through the steering diode D2, the zener 
diode Z2, the resistor R1 and the LED's L1, L2, 
thereby illuminating the LED's L1, L2. 

Similarly, when the first conductor 16-1 is coupled to 
the - terminal of the charged battery 12 and the second 
conductor 16-2 is coupled to the + terminal of the 
charged battery 12, the steering diode D1 and the 
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4. 
LED's L3, L4 are forward biased, and the steering 
diode D2 and the LED's L1, L2 are reverse biased. If 
the potential difference between the conductors 16-1, 
16-2 exceeds a breakdown voltage of the zener diode 
Z1, current is conducted through the steering diode D1, 
the Zener diode Z1, the resistor R1 and the LED's L3, 
L4, thereby illuminating the LED's L3, L4. 
The value of the current limiting resistor R1 is se 

lected to limit current through the LED's L1-L4. The 
zener diodes Z1, Z2 are selected having a breakdown 
voltage to prevent conduction when the battery voltage 
is less than what is considered a safe minimum voltage 
to couple the batteries and jump start the vehicle. 
The second sensing circuit 30 is similar in operation 

to the first sensing circuit 28 and therefore will not be 
discussed in detail. However, the second sensing circuit 
30 has two individual LED's L5, L6 rather than the two 
sets of parallel LED's L1, L2 and L3, L4 as in the first 
sensing circuit 28. The second sensing circuit uses only 
two LED's L5, L6 instead of four in order to simplify 
the overall control circuit 26 as would be apparent to 
those skilled in the art. 

Therefore, when the third conductor 18-1 is coupled 
to the -- terminal of the discharged battery 14 and the 
fourth conductor 18-2 is coupled to the - terminal of 
the discharged battery 14, with the voltage of the dis 
charged battery 14 exceeding a breakdown voltage of a 
Zener diode Z4, the LED L5 will be illuminated. Like 
wise, when the third conductor 18-1 is coupled to the - 
terminal of the discharged battery 14 and the fourth 
conductor 18-2 is coupled to the + terminal of the 
discharged battery 14, with the voltage of the dis 
charged battery 14 exceeding a breakdown voltage of a 
Zener diode Z3, the LED L6 will be illuminated. 

Associated with the logic circuit 34 and the switching 
circuit 32 is a transfer relay 36. The transfer relay 36 has 
two coils COILA, COIL B, and related normally open 
contacts A1, A2 and B1, B2. The contact A1 couples 
the first conductor 16-1 with the third conductor 18-1 
and the contact A2 couples the second conductor 16-2 
with the fourth conductor 18-2. The contact B1 couples 
the first conductor 16-1 with the fourth conductor 18-2, 
and the contact B2 couples the second conductor 16-2 
with the third conductor 18-1. 
The transfer relay 36 is normally in a first state with 

both coils COIL A, COIL. B being deemergized and all 
of the contacts A1, A2, B1 and B2 being in an open 
position Consequently none of the conductors L6-1 16-2 
18-1 and 18-2 are coupled to one another in the first 
state. The transfer relay 36 also has a second state where 
COILA is energized and COIL. B is deenergized and a 
third state where COILA is deemergized and COIL B 
is energized. Contacts A1, A2 assume a closed position 
only when COILA is energized while the contacts B1, 
B2 assume a closed position only when COIL. B is ener 
gized. The particular state of the transfer relay 36 at any 
given time is determined by the logic circuit 34. 
A first and a second bridge rectifier BR1, BR2 are 

coupled to the first and second pairs of conductors 16, 
18 respectively. The bridge rectifiers BR1, BR2 provide 
power to the logic circuit 34 from the charged battery 
12 without regard to the polarity of the connection 
between the pairs of conductors 16, 18 and the batteries 
12, 14. 
Coupled to the bridge rectifiers BR1, BR2 is a push 

button PB1. The push button PB1 provides a safety 
feature preventing the jumper cable apparatus from 
coupling the terminals of the batteries 12, 14 until a user 
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depresses the push button PB1. Although a push button 
is shown in the circuit, many different prior art switches 
could be substituted for the push button. In fact, the 
circuit would also function properly without the use of 
a push button or switch. 
The transfer relay 36 of the logic circuit 34 includes 

the two coils COILA, COIL B, with each of the coils 
having a diode D5, D6 respectively, in parallel. The 
diodes D5, D6 provide a path for the discharge of cur 
rent formed by a collapsing flux field of the associate 
coils COILA and COIL. B. Coupled between COIL. A 
and the rectifiers BR1, BR2 is a silicon controlled recti 
fier (SCR) S1. The SCR S1 acts as a switch to controla 
bly energize COIL. A. Similarly, another SCR S2 is 
coupled between COIL. B and rectifiers BR1, BR2, to 
controllably energize COIL. B. 
While the switching devices shown are SCR's other 

switching devices, such as transistors or relays, could 
also be utilized. Modifications required to accommo 
date these alternate switching devices would be familiar 
to one skilled in the art. 
Completing the logic circuit 34 is a network of six 

photo-transistors PT1-PT6 for controlling the SCR's 
S1, S2. Three resistors R3-R5 are coupled in the logic 
circuit to act as a voltage divider for biasing the SCR's 
S1, S2. 
The photo-transistors PT1-PT6 are also part of the 

opto-isolators previously discussed. Each of the photo 
transistors PT1-PT6 is associated with one of the 
LED's L1-L6 respectively. That is, the LED L1 is part 
of an opto-isolator with photo-transistor PT1, etc. The 
photo-transistors PT1-PT6 act as switches, conducting 
current only when its associated LED L1-L6 is illumi 
nated. Therefore, according to which of the phototran 
sistors PT1-PT6 in combination are conducting cur 
rent, the logic circuit 34 determines which if either of 
the two coils COIL A, COIL B is to be energized. 

In view of the above discussion regarding the various 
circuits, the operation of the jumper cable apparatus 10 
will now be discussed according to the various configu 
rations used to connect the jumper cable apparatus 10 to 
the respective batteries 12, 14. 
When the first conductor 16-1 is coupled to the + 

terminal and the second conductor 16-2 is connected to 
the - terminal of the charged battery 12, and the third 
conductor 18-1 is connected to the -- terminal and the 
fourth conductor 18-2 is connected to the - terminal of 
the discharged battery 14, the LED's L1, L2 and L5 are 
illuminated, assuming both batteries 12, 14 have a volt 
age exceeding the breakdown voltage of the Zener di 
odes Z2, Z4. Because the LED's L1, L2 and L5 are 
illuminated, their associated photo-transistors PT1, PT2 
and PT5 conduct current. When push button PB1 is 
depressed, assuming a closed state, current flows 
through the push button PB1, the resistor R3, the 
photo-transistors PTS, PT1 and the resistor R4, thereby 
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switching the SCR S1 on, which energizes COIL. A. 
Although the photo-transistor PT2 is also conducting 
current, its associated series photo-transistor PT6 does 
not conduct, due to the LED L6 not being illuminated. 
The SCR S2 is therefore not switched on and COIL B 
remains deemergized. 
With COILA energized the transfer relay 36 is in the 

second state. The contacts A1, A2 close coupling the 
first conductor 16-1 with the third conductor 18-1 and 
the second conductor 16-2 with the fourth conductor 
18-2. Consequently, the -- terminals of the respective 
batteries 12, 14 are coupled together, as are the - termi 

65 

6 
nals of the respective batteries 12, 14. The disabled 
vehicle may then be started using the available current 
from both the charged battery 12 and the discharged 
battery 14. 

If, however, the discharged battery 14 lacks a suffi 
cient voltage, due to cold weather or any other reason, 
the zener diode Z4 of the second sensing circuit 30 
prevents the LED L5 from illuminating. Therefore, the 
photo-transistor PT5 does not conduct current, pre 
venting COIL. A from energizing. Consequently, the 
disabled vehicle cannot be jump started from the 
charged battery 12. This is a safety feature intended to 
minimize the possibility of the discharged battery 14 
exploding. 
For purposes of the following examples it is assumed 

that both batteries 12, 14 have a sufficient voltage to be 
safely coupled to one another. 
When the first conductor 16-1 is connected to the - 

terminal and the second conductor 16-2 is connected to 
the - terminal of the charged battery 12, and the third 
conductor 18-1 is connected to the - terminal and the 
fourth conductor 18-2 is connected to the -- terminal of 
the discharged battery 14 the LED's L1, L2 and L6 are 
illuminated. Because L1, L2 and L6 are illuminated the 
photo-transistors PT1, PT2 and PT6 conduct current. 
When the push button PB1 is depressed current flows 
through the push button PB1, the resistor R3, the pho 
totransistors PT6, PT2 and the resistor R5, thereby 
switching the SCR S2 on, which energizes COIL. B. 
The transfer relay 36 is then in the third state. With 
COIL. B energized the contacts B1, B2 close, coupling 
the first conductor 16-1 with the fourth conductor 18-2 
and the second conductor 16-2 with the third conductor 
18-1. 
When the first conductor 16-1 is coupled to the - 

terminal and the second conductor 16-2 is connected to 
the -- terminal of the charged battery 12, and the third 
conductor 18-1 is coupled to the -- terminal and the 
fourth conductor 18-2 is coupled to the - terminal of 
the discharged battery 14, the LED's L3, L4 and L5 are 
illuminated causing the photo-transistors PT3, PT4 and 
PT5 to conduct current. When the push button PB1 is 
depressed current flows through the push button PB1, 
the resistor R3, the photo-transistors PTS, PT3 and the 
resistor R5, thereby switching the SCR S2 on which 
energizes COIL. B. Again, with COIL. B energized, the 
third state of the transfer relay 36, the contacts B1 and 
B2 close, coupling the first conductor 16-1 with the 
fourth conductor 18-2 and the second conductor 16-2 
with the third conductor 18-1. 
When the first conductor 16-1 is coupled to the - 

terminal and the second conductor 16-2 is coupled to 
the -- terminal of the charged battery 12, and the third 
conductor 18-1 is coupled to the - terminal and the 
fourth conductor 18-2 is coupled to the + terminal of 
the discharged battery 14, the LED's L3, L4 and L6 are 
illuminated causing the photo-transistors PT3, PT4 and 
PT6 to conduct current. When the push button PB1 is 
depressed, current will flow through the push button 
PB1, the resistor R3, the photo-transistors PT4, PT6 
and the resistor R4, thereby switching the SCR S1 on, 
which energizes COIL. A. Once again with COIL. A 
energized and the transfer relay 36 in the second state, 
the contacts A1, A2 close thereby coupling the first 
conductor 16-1 with the third conductor 18-1 and the 
second conductor 16-2 with the fourth conductor 18-2. 
As the above examples indicate, no matter which 

conductor in the pair 16, 18 is coupled to the -- or - 
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terminal of the batteries 12, 14, the end result is that the 
-- terminal of the charged battery 12 is coupled with 
the -- terminal of the discharged battery 14 and the - 
terminal of the charged battery 12 is coupled with the 
- terminal of the discharged battery 14. Furthermore, 
such coupling only takes place when both batteries 12, 
14 have a sufficient voltage present between their -- 
and - terminals so as to prevent a possible explosion or 
other damage. 
With reference now to FIG. 3, an electrical sche 

matic represents a logic circuit 34a for another embodi 
ment of the present invention. This logic circuit 34a 
includes all of the elements of the previously discussed 
logic circuit 34 with the addition of several components 
which will be discussed below. This logic circuit 34a 
can be substituted for the logic circuit 34 in the control 
circuit 26 of FIG. 2. 
Under normal operating conditions the two coils 

COIL A, COIL. B will never be energized simulta 
neously. However, if certain components were to fail 
and/or a short circuit were present, it is possible that 
both coils COIL A, COIL. B in the logic circuit 34 
could be energized. Such a result produces a short cir 
cuit across the terminals of each of the batteries 12, 14. 
It is therefore desirable to prevent the possibility of both 
coils COILA, COIL B being energized. 
One technique used to prevent the coils COIL A, 

COIL. B from being energized simultaneously is to em 
ploy a mechanical interlock to physically prevent one 
of the coils from being energized when the other coil is 
already energized. Alternately, additional contacts A3, 
B3 associated with the coils COILA, COIL. B respec 
tively, are placed in the logic circuit 34a. The contact 
B3 is normally closed and is placed in series with COIL 
A, while the contact A3, also normally closed, is in 
series with COIL. B. As a result, when COILA is ener 
gized the normally closed contact A3 opens thereby 
preventing COIL. B from being energized. Similarly, 
when COIL. B is energized the normally closed contact 
B3 opens thereby preventing COIL. A from being ener 
gized. 
The push button PB1 is installed in the enclosure 20 

which would commonly be positioned outside of and 
between the two vehicles. Since it is necessary for the 
user to be inside of the vehicle, assistance is required in 
order to actuate the push button PB1, outside the vehi 
cle. Accordingly, a remote push button PB2 can be 
located at a distance from the enclosure as shown in 
FIG. 1. The remote push button PB2 is coupled in par 
allel to the push button PB1 with a pair of conductors 
38. The conductors 38 exit the enclosure 20, with the 
length of the conductors 38 being determined so that 
the remote push button PB2 may be carried into the 
vehicle. A plug 40 can also be included to allow the 
remote push button PB2 to be removed if desired. 

If the push buttons PB1, PB2 are momentary type, 
the conductors 16-1, 16-2, 18-1 and 18-2 are only cou 
pled when one of the push buttons PB1, PB2 is manu 
ally held in the depressed position. The use of momen 
tary push buttons is desirable for allowing fast and easy 
removal of the coupling once the vehicle has started. 
The user simply releases the push button PB1 or PB2. 
However, where it is objectionable to continually de 
press the push button PB1 or PB2 for the jumper cable 
apparatus 10 to continue to function, maintained type 
push buttons could be substituted. Also, hold-in 
contacts A4, B4 could be included in parallel with the 
push buttons PB1, PB2. The contact A4 is associated 
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8 
with COIL. A and the contact B4 is associated with 
COIL. B. When either COIL A or COIL. B is energized 
its associated hold-in contact A4, B4 closes maintaining 
a completed circuit bypassing the push buttons PB1 
PB2 Where hold in contacts A4, B4 are used a series 
push button PB3, having a normally closed contact, is 
included. When one of the hold-in contacts A4, B4 is 
closed, maintaining the operation of the jumper cable 
apparatus, the push button PB3 is depressed to open the 
circuit thereby deenergizing the coils COIL A, COIL B 
and opening their associated hold-in contacts A4, B4. 
Thereafter, one of the push buttons PB1, PB2 must 
again be depressed in order for the jumper cable appara 
tus 10 to couple the pairs of conductors 16, 18. The push 
button PB3 is shown mounted in the enclosure 20, but 
may also be remote from the enclosure 20. 

It is often beneficial to have a visual indication when 
the control circuit 26 has coupled the terminals of the 
two batteries 12, 14. Hence, parallel auxiliary contacts 
A5, B5, associated with COIL. A. and COIL. B respec 
tively, are coupled in series with a pilot light PL1. The 
pilot light is installed in the enclosure 20. When either 
coil COILA, COIL. B is energized the associated auxil 
iary contact A5 or B5 closes causing the pilot light PL1 
to illuminate. 
While the circuit of FIG. 3 includes several options to 

the circuit of FIG. 2, it is possible to utilize any of these 
options individually. This allows multiple variations of 
the jumper cable apparatus 10 to be provided according 
to a particular users needs. 
With reference now to FIG. 4, an electrical sche 

matic represents a logic circuit 34b for yet another em 
bodiment of the present invention. This logic circuit 34b 
utilizes many of the components previously discussed 
with reference to the prior figures, with like reference 
numerals relating to like components. Hereagain, the 
logic circuit 34b can be substituted for the logic circuit 
34 in the control circuit 26 of FIG. 2. 

In FIG. 4 a logic network comprising a plurality of 
NOR gates and photo-transistors replaces the network 
of photo-transistors previously discussed with reference 
to FIGS. 2 and 3. Herein, four of the phototransistors 
PT1, PT4, PT5 and PT6 are utilized with the photo 
transistors PT2 and PT3 being eliminated. This elimina 
tion renders the LED's L2 and L3 unnecessary so that 
only four opto-isolators are required. The phototransis 
tors PT1, PT4, PT5 and PT6 along with associated 
resistors R6-R9, respectively, are coupled to a network 
of eight two input NOR gates U1-U8. More particu 
larly, the photo-transistors PT1 and PT5 are coupled to 
the NOR gate U1; the photo-transistors PT4 and PT6 
are coupled to the NOR gate U2; the photo-transistors 
PT4 and PT5 are coupled to the NOR gate U3; and the 
photo-transistors PT1 and PT6 are coupled to the NOR 
gate U4. Outputs of the NOR gates U1 and U2 are in 
turn coupled to the NOR gate U5, while outputs of the 
NOR gates U3 and U4 are coupled to the NOR gate U6. 
An output of the NOR gate U5 is coupled to the NOR 
gate U7, with the second input of the NOR gate U7 
being coupled to ground. Similarly, an output of the 
NOR gate U6 is coupled to the NOR gate U8 with the 
second input of the NOR gate U8 being coupled to 
ground. 
The NOR gate U7 is coupled through a resistor R10 

to the base of a switching transistor T1, while the NOR 
gate U8 is coupled through a resistor R11 to the base of 
a switching transistor T2. The transistors T1, T2 are in 
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turn coupled to the SCR's S1 and S2, respectively, 
through associated resistors R12 and R13, respectively. 
The NOR gates U1-U8 function in a logic fashion to 

controllably energize the two coils, COIL A, COIL B 
in the same manner as previously discussed with refer 
ence to FIG. 2. Consequently, only one example of the 
operation of the logic circuit 34b will be discussed in 
detail herein. 
As previously discussed, when the first conductor 

16-1 is coupled to the -- terminal and the second con 
ductor 16-2 is connected to the - terminal of the 
charged battery 12, and the third conductor 18-1 is 
connected to the -- terminal and the fourth conductor 
18-2 is connected to the - terminal of the discharged 
battery 14, the photo-transistors PT1 and PT5 conduct 
current. Therefore, the photo-transistors PT1 and PT5 
assume a logic one state while the photo-transistors PT4 
and PT6 are in a logic zero state. Consequently, the 
output of the NOR gate U2 will be a logic one with the 
outputs of the NOR gates U1, U3 and U4 being a logic 
zero. This result causes the NOR gate U5 to assume a 
logic zero state while the NOR gate U6 assumes a logic 
one state, and thus the NOR gate U7 assumes a logic 
high state with the NOR gate U8 assuming a logic zero 
state. With the NOR gate U7 having a logic one output 
and the NOR gate U8 having a logic zero output the 
transistor T1 is switched on thereby switching its asso 
ciated SCR S1 on, while the transistor T2 is switched 
off thereby preventing the SCRS2 from being switched 
on. Thereafter, when the push button PB1 is depressed 
COIL. A is energized while COIL. B remains deener 
gized, causing the contacts A1, A2 to close coupling the 
first conductor 16-1 with the third conductor 18-1 and 
the second conductor 16-2 with the fourth conductor 
18-2. The disabled vehicle may then be safely started 
using the available current from both the charged bat 
tery 12 and the discharged battery 14. 
The logic circuit 34b will function in a similar manner 

so that properpolarity requirements are observed when 
the battery jumper cables of the present invention are 
coupled to the batteries in some other configuration 
than that just described. 

Furthermore, the safeguards discussed with reference 
to FIG. 3 can individually, or collectively, be utilized 
with the logic circuit 34b of FIG. 4 in the same manner 
as previously discussed. 
While the jumper cable apparatus 10 shown utilizes a 

transfer relay 36 to control the coupling among the 
conductors 16-1, 16-2, 18-1 and 18-2, with certain modi 
fications to the control circuit 26 the transfer relay 36 
could be replaced with SCR's. Modifications required 
to accommodate the SCR's would be familiar to one 
skilled in the art. 
The breakdown voltage for the zener diodes Z1-Z4 

and the values of the resistors R1-R5 are selected ac 
cording to the particular application of the jumper cable 
apparatus 10. For example, the components used may 
differ according to whether the jumper cable apparatus 
10 is used in conjunction with automobiles, trucks, rail 
road equipment, etc. 
The control circuit 26 of the present invention could 

also be adapted to be included as part of a battery char 
ger system or portable motor generator. To do so one of 
the two sensing circuits 28, 30 could be eliminated as 
well as the bridge rectifiers BR1, BR2 and certain of the 
components in the logic circuit 34, 34a. Therein, the 
state of the transfer relay is determined solely by the 
polarity of the discharged battery 14 since the charger 
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10 
or generator would have a known high voltage side and 
a known low voltage side. Consequently, such a jumper 
cable apparatus would couple the -- terminal of the 
discharged battery 14 to the high side of the charger or 
generator and the - terminal of the discharged battery 
14 to the low voltage side of the charger or generator. 

Certain other variations of the disclosed invention are 
readily apparent to one skilled in the art. 

I claim: 
1. A starter apparatus for correctly and safely cou 

pling terminals of a battery to a source of power, the 
Source of power having high relative voltage means and 
low relative voltage means, the battery starter appara 
tus coomrrsing:. 

a pair of conductors; 
means for connecting said pair of conductors to said 

battery thereby causing one of said conductors to 
be at a higher relative potential and the other of 
said conductors to be at a lower relative potential 
due to polarity of said battery; 

a control circuit coupled to the pair of conductors 
and to the source of power; 

the control circuit including means for determining 
the relative polarity of said pair of conductors and 
means coupled to said determining means for auto 
matically coupling the conductor of said pair at the 
higher relative potential to the high relative volt 
age means of said power source, and the conductor 
of said pair at the lower relative potential to the 
low relative voltage means of said power source; 
and 

the control circuit also including preventive means 
for inhibiting operation of said coupling means to 
prevent coupling said pair of conductors to said 
power source when a potential difference between 
said pair of conductors does not exceed a prese 
lected level. 

2. The starter apparatus defined by claim 1 wherein 
the connecting means comprise battery clamps. 

3. The starter apparatus defined by claim 1 wherein 
the preventive means includes a plurality of zener di 
odes, and the preselected level is selected according to 
breakdown voltages of said Zener diodes. 

4. The starter apparatus defined by claim 3 wherein 
the determining means comprise a circuit having a plu 
rality of diodes, the diodes assuming a forward biased 
state or a reversed biased state according to the polarity 
of said battery. 

5. The starter apparatus defined by claim 4 wherein 
the control circuit further includes a plurality of opto 
isolators, the opto-isolators controlling the coupling of 
said conductors in response to the biasing of said diodes. 

6. The starter apparatus defined by claim 1 wherein 
the control circuit further includes a transfer relay for 
coupling said pair of conductors to said power source. 

7. A starter apparatus for correctly and safely cou 
pling terminals of a battery to a source of power, the 
battery starter apparatus comprising: 8 

a first and a second pair of conductors; 
means for connecting said first pair of conductors to 

said source of power thereby causing one of said 
conductors of said first pair to be at a higher rela 
tive potential and the other of said conductors of 
said first pair to be at a lower relative potential, 
defining a potential difference therebetween, due 
to polarity of said source of power; 

means for connecting said second pair of conductors 
to said terminals of said battery thereby causing 
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one of said conductors of said second pair to be at 
a higher relative potential and the other of said 
conductors of said second pair to be at a lower 
relative potential, defining a potential difference 
therebetween, due to polarity of said battery; 5 

a control circuit coupled to both the first and the 
second pairs of conductors; 

the control circuit including first and second means 
for determining the relative polarity of both the 
first and the second pair of conductors, respec 
tively, third and fourth means for determining the 
potential difterence between the conductors of said 
first pair of conductors, and between the conduc 
tors of said second pair of conductors, respectively, 
and means coupled to said first, second, third and 
fourth determining means for automatically cou 
pling the conductor of said first pair at the higher 
relative potential to the conductor of said second 
pair at the higher relative potential, and the con 
ductor of said first pair at the lower relative poten 
tial to the conductor of said second pair at the 
lower relative potential, regardless of the relative 
polarity of the first pair of conductors and the 
relative polarity of the second pair of conductors, 
only when the potential difference between said 
first pair of conductors exceeds a preselected level 
and the potential difference between said second 
pair of conductors exceeds a preselected level. 

8. The starter apparatus defined by claim 7 wherein 
the connecting means comprises battery clamps. 

9. The starter apparatus defined by claim 7 wherein 
the third and fourth determining means each include a 
plurality of Zener diodes, and the preselected level is 
selected according to breakdown voltages of said Zener 35 
diodes. 

10. The starter apparatus defined by claim 9 wherein 
the first and second determining means each include a 
respective circuit having a plurality of diodes, the di 
odes assuming a froward biased state or a reversed 
biased state according to the polarity of said battery and 
said source of power. 

11. The starter apparatus defined by claim 10 wherein 
the control circuit further includes a plurality of opto 
isolators, the opto-isolators controlling the coupling of 45 
said conductors in response to the biasing of said diodes. 

12. The starter apparatus defined by claim 7 wherein 
the control circuit further includes a transfer relay for 
coupling said first and said second pairs of conductors. 

13. A control circuit for a battery jumper cable, the 50 
battery jumper cable having a first and a second pair of 
conductors coupled to said control circuit, said first pair 
of conductors to be coupled to a source of power 
wherein one of the conductors of said first pair is at a 
higher relative potential and the other of the conductors 55 
of said first pair is at a lower relative potential due to 
polarity of said source of power, and said second pair of 
conductors to be coupled to a battery wherein one of 
the conductors of said second pair is at a higher relative 
potential and the other of the conductors of said second 60 
pair is at a lower relative potential due to polarity of 
said battery, the control circuit comprising: 

first and second means for determining the respective 
polarity of both said first pair of conductors and 
said second pair of conductors; 

third and fourth means for determining the potential 
difference between the conductors of said first pair 
of conductors and the potential difference between 
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12 
the conductors of said second pair of conductors, 
respectively; 

a transfer relay responsive to the first and second 
determining means for automatically coupling the 
conductor of said first pair at the higher relative 
potential to the conductor of said second pair at the 
higher relative potential and the conductor of said 
first pair at the lower relative potential to the con 
ductor of said second pair at the lower relative 
potential, regardless of the relative polarity of the 
first pair of conductors and the relative polarity of 
the second pair of conductors; and 

means associated with the transfer relay and said 
third and fourth determining means for inhibiting 
operation of said transfer relay to prevent coupling 
said conductors when the the relative potential 
difference between the conductors of each pair 
does not exceed preselected levels. 

14. The starter apparatus defined by claim 13 wherein 
the third and fourth determining means each include a 
plurality of zener diodes, and the preselected levels are 
selected according to breakdown voltages of said Zener 
diodes. 

15. The starter apparatus defined by claim 13 wherein 
the first and second determining means comprises a 
plurality of diodes, the diodes assuming a forward bi 
ased state or a reversed biased state according to the 
polarity of said battery and said power source. 

16. The control circuit defined by claim 13 wherein 
said control circuit is powered from said source of 
power. 

17. The control circuit defined by claim 13 further 
comprising a switch coupled to the transfer relay, the 
transfer relay coupling the conductors only when said 
switch is actuated. 

18. A battery jumper cable apparatus for providing 
proper polarity coupling between a pair of terminals of 
a source of power and a pair of terminals of a battery, 
the battery jumper cable apparatus comprising: 

a first and a second conductor, each of said first and 
second conductors to be connected to one each of 
the pair of terminals of said source of power; 

a third and a fourth conductor, each of said third and 
fourth conductors to be connected to one each of 
the pair of terminals of said battery; 

first and second means for determining which of said 
terminals of said pair is at a higher relative potential 
and which of said terminals of said pair is at a lower 
relative potential, the first determining means being 
associated with the first and second conductors, 
and the second determining means being associated 
with the third and fourth conductors; 

third and fourth means for determining the respective 
potential difference between said first and second 
conductors and said third and fourth conductors; 

a transfer relay, the transfer relay having a first state 
wherein neither the first or second conductor is 
coupled to either the third of fourthconductor, the 
transfer relay having a second state wherein the 
transfer relay couples the first conductor with the 
third conductor and the second conductor with the 
fourth conductor, and the transfer relay having a 
third state wherein the transfer relay couples the 
first conductor with the fourth conductor and the 
second conductor with the third conductor; 

the transferrelay responsive to the first and second 
determining means assuming the second state when 
the first conductor is at a higher potential than the 
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second conductor and third conductor is at a 
higher potential than the fourth conductor, or the 
second conductor is at a higher potential than the 
first conductor and the fourth conductor is at a 
higher potential than the third conductor; 

the transfer relay responsive to the first and second 
determining means assuming the third state when 
the first conductor is at a higher potential than the 
second conductor and the fourth conductor is at a 10 
higher potential than the third conductor, or the 
second conductor is at a higher potential than the 
first conductor and the third conductor is at a 
higher potential than the fourth conductor; 15 

means for maintaining said transfer relay in said first 
state when said third or fourth determining means 
determines that either potential difference is below 
a preselected level; and 
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14 
the transfer relay otherwise always assuming the first 

state except when the transfer relay, responsive to 
the first and second determining means assumes the 
second state or third state. 

19. The battery jumper cable apparatus defined by 
claim 18 wherein the determining means includes a 
circuit having a plurality of diodes, the diodes assuming 
a forward biased state or a reverse biased state accord 
ing to the polarity of said battery and said power source. 

20. The battery jumper cable apparatus defined by 
claim 18 further comprsing a switch coupled to said 
transfer relay, the transfer relay coupling the conduc 
tors only when said switch is actuated. 

21. The battery jumper cable apparatus defined by 
claim 18 wherein the third and fourth determining 
means includes a plurality of Zener diodes, and the pre 
selected level is selected according to breakdown volt 
ages of said Zener diodes. 

: s 
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