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DEVICE FOR SECURING A REPLLACEABLE VEHICLE BATTERY

BACKGROUND OF THE INVENTION

[001] The invention relates generally to devices and methods for fastening and unfastening a
battery, particularly batteries used for vehicles, whether mounted in an engine compartment or
clsewhere on the vehicle or machine, which makes it less difficult and time-consuming to change
the battery while also facilitating an electrical connection between the battery terminals and the
cable connectors or other electrical conductors of the vehicle or machine. The invention also
relates to battery systems for vehicles including multiple batteries and systems for the automated
power management thereof.

[002] Every machine using an internal combustion engine requires a battery primarity to provide
direct current for the starter mechanism, usually a starter motor geared to the cranking mechanism.
For hybrid vehicles, the batteries are a more integral part of the vehicle's functionality. Batteries
also store current for the operation of the machine's other electrical and electronic devices.

[003] Although fully electric vehicles may be powered by a high-voltage battery, many have
automotive batteries as well to provide for accessories which run on a standard voltage, such as 12
volts. There are also concerns with the battery used to power fully electric vehicles. For example,
an operator of an electric vehicle may be stranded if the battery runs out of charge or unable to
continue traveling due to the time needed to recharge the depleted battery.

[004] Whether placed in the engine compartment of the machine or elsewhere, batteries must be
securely held down in order to prevent movement and unwanted contact with the battery terminals.
Most automobiles typically have a battery hold down mechanism for securing their batterics. The
standard battery hold down mechanism uses nuts or locknuts to secure the battery with hold down
rods and clamps. Battery replacement thercfore tends to require tools, such as ratehets, extensions
and sockets.

[005] A vehicle battery, such as a 12 volt automotive battery, is a heavy and unwieldy component
and must often be mounted within a confined space in the vehicle. Thus, battery replacement
requires the dexterity to access hard to reach areas in the engine compartment. Furthermore,
weather-beaten hold downs are subject to rust and corrosion, making it very difficult for the

average consumer to disengage the battery from the hold down rods and hold down clamps. Even



for technicians, replacing batteries, particularly ones with rusted nuts and bolts, can be difficult
and time-consuming.

[006] For at least the foregoing reasons, unfastening, replacing and fastening a vehicle battery in
its designated location is known to be a somewhat difficult, burdensome and time-consuming task.
[007] Accordingly, there is a need for improvement and solution to address the aforementioned
issues that make the battery replacement process less difficult, cumbersome and time-consuming,

among other things.

SUMMARY OF THE INVENTION

[008] The invention is generally directed to improvements in vehicle batiery securing devices.
[009] Some embodiments of the invention are directed to a device for securing a replaceable
vehicle battery having a protruding positive terminal and a protruding negative terminal, the device
comprising: a substrate defining a first side and a second side, the substrate including a first
receiving port extending through the substrate from the first side to the second side and a second
receiving port extending through the substratc from the first side to the second side, whercin the
first receiving port and second recciving port are positioned and dimensioned to receive the
protruding positive terminal and the protruding negative terminals therein, respectively, and the
substrate has a thickness from the first side to the second side that is less than the length of the
protruding positive and negative terminals; a first spring-biased clamp mounted on the sccond side
of the substrate, the first clamp including a first electrically conductive portion, wherein the first
clamp is configured to engage the protruding positive terminal whereby the electrically first
conductive portion is placed in electrical communication with the protruding positive terminal;
and a second spring-biased clamp mounted on the second side of the substrate, the second clamp
including a second electrically conductive portion, wherein the second clamp is configured to
engage the protruding negative terminal whereby the second electrically conductive portion is
placed in electrical communication with the protruding negative terminal.

[0010} In some embodiments, the substrate is positioned in a battery space defined by one or more
walls.

[0011] In some embodiments, the one or more walls include a hinge, wherein the hinge is

connected to the substrate to enable the substrate for pivotal motion.



[0012] In some embodiments, the first spring-biased clamp comprises first clamp opposing
portions, each first clamp opposing pottion having an inner surface and an outer surface, the first
clamp opposing portions being mounted adjacent to the first receiving port, the first clamp
opposing portions being biased towards one another whercby the protruding positive terminal
forces the first clamp opposing portions to move outwardly responsive to being received by the
first receiving port.

[0013] In some embodiments, the second spring-biased clamp comprises second clamp opposing
portions, each second clamp opposing portion having an inner surface and an outer surface, the
second clamp opposing portions being mounted adjacent to the second receiving port, the second
clamp opposing portions being biased towards onc another whereby the protruding negative
terminal forces the second clamp opposing portions to move outwardly responsive 1o being
received by the second receiving port.

[0014] In some embodiments, the first electrically conductive portion comprises the inner surfaces
of the first clamp opposing pottions.

[0015] In some embodiments, the second clectrically conductive portion comprises the inner
surfaces of the second clamp opposing portions.

[0016] Other embodiments, features and advantages of the invention will be readily appreciated
and apparent from the following detailed description when considered in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Various advantages of the invention will be readily appreciated as the same becomes better
understood by reference to the following detailed description when considered in connection with
the accompanying drawings. The components in the figures are not nceessarily to scale, emphasis
instead being placed upon illustrating the principles of the invention.

[0018] FIG. 1 is a schematic view of a system constructed in accordance with an embodiment of
the invention;

[0019] FIG. 2 is depicts the embodiment of the invention shown in FIG. 1, illustrating the
connection of the substrate with the battery terminals;

[0020] FIG. 3 is a schematic view of another embodiment of the fnvention;

[0021] FIG. 4 is a schematic view of yet another embodiment of the invention;



[0022] FIG. 5 is a schematic view of a baftery group and battery management system which is
particularly well-suited for use with an electric vehicle and constructed in accordance with the

invention; and

[0023] FIG. 6 1s a schematic view of an embodiment of the system shown in FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The following detailed description provides exemplary embodiments of devices for
securing batteries, and in particular, vehicle batteries. It will be readily understood from the
description of the embodiments of the invention herein, and the clements thereof, could be
alternatively configured within the scope of the invention. This description is therefore intended
to generally describe and illustrate examples of the invention, but is not intended to limit the scope
of the invention to the examples, embodiments and elements described herein.

[0025] FIG. 1 illusirates a battery mounting and securing device 100 for securing a battery B,
including a connecting plate 102 having receiving ports 104 and 106 configured and dimensioned
to receive battery terminals T1 and T2, respectively.

[0026] In this embodiment, ports 104 and 106 extend from a first side 108 of plate 102 to a second
side 110 opposing first side 108. Second side 110 includes electrical connectors {12 and 114 for
forming an elecirical connection with terminals T1 and T2 responsive to terminals T1 and T2 being
inserted and received by ports 104 and 106, respectively.

{0627] Connectors 112 and 114 may be further connected with wires W1 and W2 for enabling a
flow of electricity from battery B to other components, such as a vehicle starter motor or accessory
devices. In some embodiments, electrical connectors 112 and 114 include a device or mechanism
for securely forming a non-permanent engagement with terminals T1 and T2 to facilitate the
integrity of the electrical communication with connectors 112 and 114. In this embodiment, biased
clamping mechanisms or clamps 116 and 118 are mounted on second side 110 of plate 102 in a
position adjacent to ports 104 and 106, respectively.

[0028] Clamps 116 and 118 may be spring-biased clamps which comptise electrical connectors
112 and 114 such that clamps 116 and 118 securely engage with terminals T1 and T2 physically,
while also enabling electrical communication between terminals T1 and T2 and connectors 112
and 114. Each clamping portion 120 of clamps 116 and 118 may be configured to open or expand

outwardly responsive to terminals T1 and T2 being received in ports 104 and 106, as shown in




FIG. 2, while remaining biased to facilitate the electrical communication with connectors 112 and
114. Each clamping portion 120 of clamps 116 and 118 may also include gripping portions or
otherwise be manually operable, such as being openable against the biasing action, for being
sccurely engaged with terminals T1 and T2.

[0029] It should be understood that plate 102 may be operatively associated with other battery
hold down mechanisms or features to facilitate seating battery B in a vehicle. For example, a
system 200 includes a plate 202 that comprises a bottom ot bottom portion of a battery holding
space 222 within a vehicle. Space 222 in this embodiment is further defined by one or more walls
224 w facilitate securing batter B in space 222. The positioning of plate 202 as the bottom of
space 222 enables battery B to be inserted downward into space 222 with terminals T1 and T2
subsequently being received in ports 204 and 206 and forming an electrical connection between
terminals T1 and T2 and connectors 212 and 214, respectively.

[0030] In other embodiments, a battery holding space 322 may include one or more walls 324
having an edge 326 with a hinged or other connection 328 with plate 302 to enable pivotal motion
of plate 302. In this embodiment, hinged connection 328 enables plate 302 to be pivoted between
a first position allowing access to space 322, whereby battery B can be placed therein, a second
position, whereby plate 302 is pivoted over space 322 and terminals T1 and T2 can be received by
ports 304 and 306 and subsequently secured by clamps 316 and 318 to be placed into electrical
communication with connectors 312 and 314. Tt should be understood that walls 324 are for
illustrative purposes only, and may comprise any structural component having suitable stability,
such as a bar, beam, frame or framework for example, and may also comprise or include existing
parts of holding space 322 for purposes of retrofitting a system 300, or other system constructed
in accordance with the invention, within a vehicle.

[0031] As shown in FIG. 5, the invention is directed to a vehicle battery system 450 including a
battery group 452 comprising two or more batteries connected with one another and a cooperating
mounting system inside alvehicle to supply power to a vehicle sequentially, that is, with each
battery being used and depleted one at a time such that when a first baitery is fully exhausted the
second battery remains fully charged and so on until the power of the last battery in the group 452
ts depleted.

[0032] System 450 further include a battery management device 454 having sensors for

monitoring conditions relating to the battery group 452, such as group and each battery voltage,



voltage drop, electrical capacity and electrical charge, among other things, and an automated
mechanism for facilitating the sequential use of each battery in group 452 as described above.
{0033] In this embodiment battery management device 454 includes a specialized computer 456
which may include circuitry connected to group 452 for monitoring the charge remaining in each
baitery in group 452, determining power usage and estimated remaining time or charge left in each
battery in group 452, and thereafter switching between batteries within group 452 to withdraw, usc
and receive electrical power.

[0034] Computer 456 may include hardware such as a processor and memory containing software
programming executable by the processor, as well as a data communication device for
communicating with a gauge or display device within the passenger compartment of the vehicle,
such as a display device comprising the vehicle dashboard. The gauge or display may indicate the
remaining electrical charge per battery in group 452, estimated time to battery depletion in each
battery within group 452, estimated mileage, distance or time available for continued operation
{which may adjust as needed during usage of the vehicle and based on temperature readings from
a sensor included with management device 454).

{0035] As shown in FIG. 6, a system 550 includes batlery group 552 includes five batteries 558a,
558b, 558¢, 558d and 558e engaged with a wiring harness 560 which connects with the internal
vehicle wiring connection 562. It should be understood that five batteries are shown as an example
and not to be construed as limiting of the number of batteries thal may be used in connection with
the embodiments of the invention, including as part of a battery group such as battery group 552.
[0036] Power from battery group 552 connections with wiring harness 560 powers battery
management device 554 and computer 556 therein. Wire connections between harness 560 and
each battery 558a-¢ enable management device 554 to monitor battery conditions such as voltage
in cach of the batteries 558a-¢, and said wire connections further incomporate circuitry to establish
eleclrical communication with each battery 558a-¢ and the supply of electrical current to vehicle
wiring connection 562.

[0037] Responsive to management device 554 detecting depletion of valiage in one of the batteries
558a-¢, which may be a detection of a voltage which is less than a threshold voltage, management
device 554 actuates a battery switching routine to enable electrical communication with another

of the batteries 558a-¢.



[0038] In this embodiment, the battery switching routine involves the circuit created by the wired
connections between harness 560 and batteries 558a-e with one or more switches or relays 564 in

electrical communication with each battery 558a-c and management device 554. Relays 564 are

alternately switched on and off, that is, opened and closed, by receiving an electrical signal from
management device 554. Management device 554 thus maintains all relays 564 in an open position
so that no circuit is formed between four of the five batteries 558a-e, while a single relay 564 is
closed to form a circuit with one of batteries 558a-¢ until the voltage in that battery is less than a
threshold voltage. Responsive to the battery of batteries 558a-¢ from which electrical current is
being received having a voltage less than the threshold voltage, management device 554 transmits
an electrical signal to close an open relay 564 associated with another of battery 558a-¢, thus
compleling a circuit for electrical communication from battery to vehicle wiring connection 562.

[0039] In order to maintain a constant electrical connection, management device 554 may close
the open relay 564 for the other battery 558a-¢ while either simultaneousty or within a preset period
of time thereafter opening the first closed relay 564. Once the other battery 558a-¢ is reduced
below a threshold voltage, the process repeats itself until all batteries 558a-¢ are depleted in series,
though it is presumed that the depleted batteries 558a-e will be replaced by a fully charged battery,
such as by the vehicle owner/operator or service station attendant, or possibly recharged before the
final battery 558a-e falls below the threshold voltage value. Each time a battery 558a-¢ falls below
the threshold voltage, management device 554 causes the display device or gauge 566 to visually
indicate the event so that the vehicle operator 1s made aware of the condition of batteries 558a-e.

[0040] Systems and methods of the invention, including systems 450 and 550, are particularly
well-suited for use in fully electric vehicles. Dividing a single or even multiple batteries into more
manageable, easily and readily replaceabiec smaller batterics, various issues, such as the issues
associated with battery power management, recharge time and hassle, are largely if not fully
resolved. The use of such systems and methods of the invention will substantially reduce the need
for electric vehicle charging stations and the exorbitant costs (in money and time) of erecting such
an infrastructure to support long-distance travel using fully electric vehicles. In addition, to
facilitate battery removal and replacement in the battery group, the battery mounting and securing
device of the invention such as device 100 discussed above may be used to securely connect each

battery 558a-e with the wired connections with harness 560 and/or management device 554.



[0041] Although specific features of various embodiments of the invention may be shown in some
drawings and not in others, this is for convenience only. Tn accordance with the principles of the
invention, any feature of a drawing may be referenced and/or claimed in combination with any
feature of any other drawing.

[0042] While exemplary devices, apparatus, systems and methods of the invention have been
described herein, it should also be understood that the foregoing is only illustrative of a few
particular embodiments with exemplary and/or preferred features, as well as principles of the
invention, and that various modifications can be made by those skilled in the art without departing
from the scope and spirit of the invention. Therefore, the described embodiments should not be
considered as limiting of the scope of the invention in any way. Accordingly, the invention
embraces alternatives, modifications and variations which fall within the spirit and scope of the

invention as set forth by the claims and any equivalents thereto.



CLAIMS:

[ A device for securing a replaceable vehicle battery having a protruding positive terminal

and a protruding negative terminal, the device comprising:

a)

b)

¢)

]

a substrate defining a first side and a sccond side, the subsirate including a first
recetving port extending through the substrate from the first side to the second side
and a second receiving port extending through the substrate from the first side to
the second side, wherein the first receiving port and second receiving port are
positioned and dimensioned to receive the protruding positive terminal and the
protruding negative terminals therein, respectively, and the substrate has a thickness
from the first side to the second side that is less than the length of the protruding
positive and negative terminals;

a first spring-biased clamp mounted on the second side of the substrate, the first
clamp including a first electrically conductive portion, wherein the first clamp is
configured to engage the protruding positive terminal whereby the clectrically first
conductive portion is placed in electrical communication with the protruding
positive terminal; and

a second spring-biased clamp mounted on the second side of the substrate, the
second clamp including a second electrically conductive portion, wherein the
second clamp is configured to engage the protruding negative terminal whereby the
second electrically conductive portion is placed in electrical communication with

the protruding negative terminal.

The device as recited in claim 1, wherein the substrate is positioned in a battery space

defined by one or more walls.

3. The device as recited in claim 2, wherein the one or more walls include a hinge, wherein

the hinge is connected to the substrate to enable the substrate for pivotal motion.

4. The device as recited in claim 3, wherein the first spring-biased clamp comprises first

clamp opposing portions, each first clamp opposing portion having an inner surface and an

outer surface, the first clamp opposing portions being mounted adjacent to the first



receiving port, the first clamp opposing portions being biased towards one another whereby
the protruding positive terminal forces the first clamp opposing portions to move outwardly

responsive to being received by the first receiving port.

The device as recited in claim 4, wherein the second spring-biased clamp comprises second
clamp opposing portions, each second clamp opposing portion having an inner surface and
an outer surface, the second clamp opposing portions being mounted adjacent to the second
receiving port, the second clamp opposing portions being biased towards one another
whereby the protruding negative terminal forces the second clamp opposing portions to

move outwardly responsive to being received by the second receiving port.

The device as recited in claim 5, wherein the first electrically conductive portion comprises

the inner surfaces of the first clamp opposing portions.

The device as recited in claim 6, wherein the second electrically conductive portion

comprises the inner surfaces of the second clamp opposing portions.

10



ABSTRACT

A device for securing a replaceable vehicle battery having a protruding pesitive terminal and a
protruding negative terminal, the device comprising: a substrate defining a first side and a second
side, the substrate including a first receiving port extending through the substrate from the first
side to the second side and a second receiving port extending through the substrate from the first
side to the second side, wherein the first receiving port and second receiving port are positioned
and dimensioned to receive the protruding positive terminal and the protruding negative terminals
therein, respectively, and the substrate has a thickness from the first side to the second side that is
less than the length of the protruding positive and negative terminals; a first spring-biased clamp
mounted on the second side of the substrate, the first clamp including a first electrically conductive
portion, wherein the first clamp is configured to engage the protruding positive terminal whereby
the electrically first conductive portion is placed in electrical communication with the protruding
positive terminal; and a second spring-biased clamp mounted on the second side of the substrate,
the second clamp including a second electrically conductive portion, wherein the second clamp is
configured to engage the protruding negative terminal whereby the second electrically conductive

portion 1s placed in electrical communication with the protruding negative terminal.
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