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(57) ABSTRACT 

A battery pack for high performance, radio-controlled toy 
vehicles, such as high speed vehicles With highly sensitive 
steering and/or driving (known as “digital proportional”) or 
other types of high performance toy vehicles/features requir 
ing high voltage/high current. The battery pack provides 
improved performance for the toy, an improved layout of the 
pack/battery arrangement, improved safety features, and 
improved piracy prevention. 
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HIGH PERFORMANCE RECHARGEABLE 
BATTERY PACK FOR TOY VEHICLES 

RELATED APPLICATION 

[0001] This application claims priority on Us. Provi 
sional Application No. 60/502,969 ?led Sep. 16, 2003 and 
entitled “High Performance Rechargeable Battery Pack For 
Toy Vehicles,” the disclosure of Which is incorporated herein 
in its entirety. 

FIELD OF THE INVENTION 

[0002] The instant invention relates to toy vehicles, such 
as remote control Water and land vehicles, such as boats, 
cars, trucks, snoWmobiles and the like. More particularly, 
this invention relates to an improved battery pack for high 
performance, radio-controlled toy vehicles, such as high 
speed vehicles With highly sensitive steering and/or driving 
(knoWn as “digital proportional”) or other types of high 
performance toy vehicles/features requiring high voltage/ 
high current. 

[0003] The improved battery pack of the instant invention 
has several advantages over prior art battery packs, such as 
improved performance for the toy, an improved layout of the 
pack/battery arrangement, improved safety features, and 
improved piracy prevention. The layout of the battery pack 
arrangement enables a large number of direct current 
rechargeable cells to be ef?ciently incorporated into the 
pack. The number of individual cells can vary depending on 
the speci?c current/voltage desired for the particular appli 
cation in Which the pack is to be used. For example, in one 
exemplary embodiment, sixteen individual cells are pro 
vided each generating 1.2 volts individually and 19.2 volts 
collectively. In this embodiment, the individual cells are 
arranged to tWo parallel, stacked roWs of eight cells each. 
The increased poWer generated by this 19.2 volt pack 
enables increased performance for the toy vehicles, such as 
faster running speeds and/or the ability to climb up and over 
steeper obstacles. Thus, the invention enables mass-market 
toy vehicles to perform more like vehicles provided in the 
hobby trade. 

[0004] The improved safety features in the battery pack 
include the incorporation of gas relief vents in a hard plastic 
case Which houses the individual battery cells. The vents 
prevent air pressure from building Within the case due to air 
expansion from heat generated by the pack during operation. 
Thus, the air pressure is dissipated through the vents so that 
the air pressure can remain equalized inside and outside the 
pack. The vents also enable any gas emissions that may be 
generated from a damaged or decaying battery cell to be 
dissipated from the pack in order to further improve the 
safety of the pack. Another safety feature is provided in the 
form of bulged and enlarged electrical contact terminals for 
the battery pack. These improved electrical contacts assure 
that a completely closed electric circuit is achieved When the 
battery pack is positioned in the battery compartment of a 
toy to prevent the possibility of the potentially dangerous 
electrical phenomenon knoWn as “arcing.” 

[0005] The invention provides improved piracy preven 
tion by incorporating a recess/chamfer design at one end of 
the pack together With several ridges located at designated 
positions on each side of the pack to ensure that only packs 
having this con?guration Will ?t into the toy vehicle. This 
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feature provides a proprietary battery pack for the toy 
vehicle and prevents other brands of battery packs from 
being used in the vehicle and/or in the recharging devices for 
the battery pack. The particular location of the recess/ 
chamfer at the end of the pack is also used to distinguish 
betWeen battery packs having different voltages. For 
example, the location of the recess/chamfer on the 19.2 volt 
embodiment described above Would be different from the 
location of the recess/chamfer on a battery pack having a 
different voltage. The battery compartment in the toy itself 
includes structural features that cooperate With the recess/ 
chamfer and side ridges on the pack in a manner that only 
enables the proper and proprietary pack to be installed in the 
toy. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0006] Toy vehicles have proven to be very popular toys 
for children and adults of all ages. Many different types of 
toy vehicles have been provided in the past. For example, 
toy vehicles have been provided in the form of toy boats, toy 
cars, toy trucks, toy construction equipment, toy motor 
cycles, toy snoWmobiles and the like. Toy manufacturers are 
constantly trying to ?nd Ways to improve the operation of 
toy vehicles so that they look and function in a manner that 
is as real as possible, While also keeping the cost of the toy 
as loW as possible. Many toy vehicles are made as minia 
turiZed replicas of real full-siZe vehicles. Many such toys 
also include battery-driven motors that enable the toy to be 
self-propelled, thereby providing greater realism and further 
enjoyment for the user. Toy manufacturers are constantly 
looking for Ways to make the toys less expensive and more 
reliable, While still providing a fun, exciting and safe toy. 
Toy manufacturers are also trying to provide improved 
performance for the toys in order to further enhance enjoy 
ment of the toy. 

[0007] Unlike the traditional toy trade, the hobby trade has 
incorporated high performance features in its hobby quality 
radio-controlled vehicles, Which are typically signi?cantly 
more sophisticated and expensive as compared to the mass 
marketed radio-controlled toy vehicles. Such high perfor 
mance features include, for example, signi?cantly higher 
speeds relative to the mass-market toy vehicles, as Well as 
more sensitive steering, driving and/or other control fea 
tures. These high performance features are often referred to 
as “digital proportional” control. Such high performance 
features require more poWerful battery support as compared 
to the typical mass-market toy vehicles. 

[0008] Conventionally, battery support for toy vehicles 
has been provided in the form of rechargeable battery packs 
containing a plurality of rechargeable cells put together in a 
vinyl tube packaging. The typical con?guration of such 
battery packs is a single roW of individual battery cells. 9.6 
volt and 7.2 volt battery packs have been readily available 
in the market for use in such applications. The 7.2 volt packs 
are commonly used in the hobby trade for high performance 
toys. 

[0009] The instant inventors have found that the conven 
tional battery packs need improvements in order to enable 
mass-market toy vehicles to include high performance fea 
tures found in the hobby trade. Thus, a need exists for an 
improved battery pack that is suitable for poWering toys With 
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high performance features, While still enabling the vehicle 
and the battery pack to be inexpensive, reliable and safe. The 
instant invention addresses this need by providing an 
improved battery pack particularly suited for use in toy 
vehicles With high performance features, such as a high 
performance radio-controlled snoWmobile or the like. The 
battery pack of the invention incorporates an improved 
layout of the pack/battery arrangement, improved safety 
features, and improved piracy prevention. 
[0010] The layout of the battery pack arrangement enables 
a large number of direct current rechargeable cells to be 
ef?ciently incorporated into the pack. The number of indi 
vidual cells can vary depending on the speci?c current/ 
voltage desired for the particular application in Which the 
pack is to be used. The instant inventors have come up With 
an advantageous layout design/battery arrangement that 
takes into account several factors that enable the pack to be 
economically and advantageously used in a variety of mass 
market toy vehicles. For eXample, the cell layout makes 
optimal use of the limited space available in the pack. The 
cell layout also facilitates economical manufacturing of the 
battery pack. In addition, because the increased voltage 
provided by the pack Will generate additional heat, it is 
necessary to effectively dissipate the heat in a reliable and 
ef?cient manner. This instant inventors have found that this 
can be best achieved by arranging the individual cells in a 
tWo layer parallel con?guration With a pair of gas relief vents 
located at a center position on the opposite ends of the pack, 
respectively. This design alloWs optimal air convection/?ow. 
In addition, by providing a double layer, parallel con?gu 
ration of the individual battery cells, the inventors have 
found that the battery pack ?ts best in a variety of battery 
compartments for different radio-controlled vehicles having 
different vehicle siZes/dimensions. In one preferred embodi 
ment, siXteen individual cells are provided each generating 
1.2 volts individually and 19.2 volts collectively. In this 
embodiment, the individual cells are arranged to tWo paral 
lel, stacked roWs of eight cells each. The increased poWer 
generated by this 19.2 volt pack enables increased perfor 
mance for the toy vehicles, such as faster speed running 
speeds and/or the ability to climb up and over steeper 
obstacles. Thus, the invention enables mass-market toy 
vehicles to perform more like vehicles provided in the hobby 
trade. The invention is not limited to the above-described 
19.2 volt embodiment; rather any number of individual cells 
can be used in accordance With the instant invention depend 
ing on the particular application in Which the invention is 
used. In other Words, more than siXteen or less than siXteen 
individual cells can be used to provide the desired voltage/ 
current for a speci?c toy vehicle, in addition to the other 
features of the invention described herein. 

[0011] The improved safety features in the battery pack 
include the incorporation of gas relief vents in a hard plastic 
case Which houses the individual battery cells. The vents are 
preferably formed by providing cut-out portions on each end 
of both a ?rst and second outer casing portion used to house 
the battery cells, such that When the ?rst and second casing 
portions are mated together the vents are de?ned in the 
casing. The vents prevent air pressure from building Within 
the case due to air expansion from heat generated by the 
pack during operation. In other Words, the air pressure is 
dissipated through the vents so that the air pressure can 
remain equalized inside and outside the pack. The vents also 
enable any gas emissions that may be generated from a 
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damaged or decaying battery cell to be dissipated from the 
pack in order to further improve the safety of the battery 
pack. 

[0012] Another safety feature is provided in the form of 
bulged and enlarged electrical contact terminals for the 
battery pack. The bulged and enlarged contact terminals are 
designed to contact corresponding terminals Within the 
battery compartment of a vehicle in order to provide poWer 
from the battery pack to the electrical components of the toy 
vehicle, such as a motor and a radio frequency (RF) receiver. 
Unlike the conventional ?at and smaller contact terminals 
provided on conventional battery packs, these improved 
electrical contacts assure that a completely closed electric 
circuit is achieved When the battery pack is positioned in the 
battery compartment of a toy to prevent the possibility of the 
potentially dangerous electrical phenomenon knoWn as “arc 
ing.” This feature is advantageous in the battery pack of the 
instant invention due to the increased voltage provided 
thereby. 

[0013] In addition, the invention provides improved piracy 
prevention by incorporating a recess/chamfer design at one 
end of the pack together With several ridges located at 
designated positions on each side of the pack to ensure that 
only packs having this con?guration Will ?t into the toy 
vehicle. This feature provides a proprietary battery pack for 
the toy vehicle and prevents other brands of battery packs 
from being used in the vehicle and/or in the recharging 
devices for the battery packs. The particular location of the 
recess/chamfer at the end of the pack is also used to 
distinguish betWeen battery packs having different voltages. 
For eXample, the location of the recess/chamfer on the 19.2 
volt embodiment described above Would be different from 
the location of the recess/chamfer on a battery pack having 
a different voltage (e.g., a battery pack having more or less 
than siXteen 1.2 volt individual cells). The battery compart 
ment in the toy itself includes structural features, such as a 
lug and slots, that cooperate With the recess/chamfer and 
side ridges, respectively, on the pack in a manner that only 
enables the proper and proprietary pack to be installed in the 
toy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and other objects, features and advantages of 
the instant invention Will become apparent from the folloW 
ing detailed description of the preferred embodiment When 
read in conjunction With the appended draWings, in Which: 

[0015] FIG. 1 shoWs an eXemplary toy vehicle of a type 
to Which the instant invention is applicable; 

[0016] FIG. 2 shoWs an enlarged, partial vieW of the 
eXemplary toy vehicle of FIG. 1, shoWing an eXemplary 
embodiment of the battery compartment for receiving a 
battery pack constructed in accordance With the instant 
invention; 

[0017] FIG. 3 shoWs an enlarged, partial vieW of a locking 
device provided on the back portion of the battery compart 
ment of FIG. 2 for use in locking a battery pack into the 
correct position Within the battery compartment; 

[0018] FIG. 4 shoWs an enlarged, partial vieW of the front 
portion of the battery compartment of FIG. 2 illustrating 
some of the elements Which cooperate With the battery pack 
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to assure that only an authorized and proper voltage battery 
pack can be installed in the battery compartment; 

[0019] FIG. 5 shoWs a perspective vieW of an exemplary 
battery pack charger for use in charging a battery pack 
constructed in accordance With the instant invention; 

[0020] FIG. 6 shoWs an enlarged, partial vieW of the 
inside of the battery charger that illustrates some of the 
elements Which cooperate With the battery pack to assure 
that only an authoriZed and proper voltage battery pack can 
be installed in the battery charger; 

[0021] FIG. 7 shoWs a front, perspective vieW of an 
exemplary embodiment of a battery pack constructed in 
accordance With the instant invention; 

[0022] FIG. 8 shoWs a top perspective vieW of the battery 
pack of FIG. 7 ready for insertion into the battery charger of 
FIG. 5; 

[0023] FIG. 9 shoWs a right side vieW of the battery pack 
of FIG. 7; 

[0024] FIG. 10 shoWs a sectional end vieW of the battery 
pack of FIG. 9; 

[0025] FIG. 11 shoWs a sectional side vieW of the battery 
pack of FIG. 7 that illustrates the layout of the individual 
battery cells Within the battery pack; 

[0026] FIG. 12 shoWs a perspective vieW of one portion of 
the outer casing used to house the individual battery cells in 
the battery pack of FIG. 7; 

[0027] FIG. 13 shoWs a perspective vieW of the collection 
of battery cells used in the battery pack of FIG. 7; and 

[0028] FIG. 14 shoWs a perspective vieW of the collection 
of battery cells shoWn in FIG. 13 inserted into one portion 
of the outer casing shoWn in FIG. 12. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] The preferred embodiments of the instant invention 
Will noW be described With reference to the draWings. The 
embodiments described are only exemplary and are not 
meant to limit the scope of the invention beyond the express 
scope of the appended claims. In connection With the 
draWings, like reference numerals represent similar parts 
throughout the various vieWs. 

[0030] FIG. 1 shoWs an exemplary toy vehicle 10 in the 
form of a miniaturiZed snoWmobile. HoWever, the instant 
invention is applicable to any suitable remote control toy 
poWered by a motor and requiring electric poWer. The toy 
vehicle is preferably provided With a remote control device, 
such as a radio frequency transmitter 12, for controlling the 
operation of the vehicle, Which includes a suitable receiver 
for receiving the control signals sent by the transmitter. The 
toy vehicle 10 includes an outer housing 14 preferably made 
from a suitable plastic or other material that enables the toy 
vehicle to be very durable. The housing 14 may be com 
prised of, for example, upper and loWer housing sections 
that are joined together, in a knoWn manner, during assembly 
of the toy. A miniaturiZed motor (not shoWn) is contained 
Within the toy’s housing 14 for propelling the vehicle When 
the motor is energiZed. In this embodiment, the motor drives 
a belt 16 designed to grip snoW in order to propel the toy 
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over snoW. Movable ski elements 18 are provided in the 
front of the toy for enabling steering control for the toy, 
thereby providing a fun and exciting toy that simulates a real 
Working snoWmobile. Abattery compartment 22 is provided 
in the snoWmobile housing 14 Which is accessed by lifting 
the simulated seat section 20 of the snoWmobile. The battery 
compartment 22 is designed to receive a battery pack 
constructed in accordance With the instant invention, as Will 
be described in detail beloW. 

[0031] The toy vehicle 10 may be remotely controlled by 
an operator using, for example, an appropriate Wireless 
transmitter 12. In this embodiment, the toy vehicle 10 
includes an antenna (not shoWn) for receiving control sig 
nals from the Wireless transmitter 12. The Wireless trans 
mitter 12 is used in this embodiment to send, for example, 
forWard, reverse, acceleration and turning commands to the 
toy vehicle during operation. Turning of the toy vehicle is 
achieved in a knoWn manner by controlling the angle of ski 
elements 18. Alternatively, the toy vehicle may operate on its 
oWn once the motor is energiZed. For example, the vehicle 
could have a drive system that causes the vehicle to move in 
a preset direction. Alternatively, the ski elements 18 may be 
manually movable to a desired location by the user prior to 
energiZing the toy Watercraft 10 in a manner that manually 
preprograms a set direction for the toy. 

[0032] The toy vehicle is preferably constructed and 
designed to simulate a real vehicle, such as a snoWmobile, 
car, truck, boat, jet ski or other type of land or Water vehicle, 
thereby providing a realistic but miniaturiZed toy vehicle. 
The overall design and construction of such toy vehicles, 
such as that shoWn in FIG. 1, are generally knoWn to those 
skilled in the art of toy design and manufacture. Thus, no 
further speci?c details regarding the particular vehicle itself 
Will be provided herein, so as not to obscure the description 
of the battery pack assembly of the instant invention With 
unnecessary details. The remaining description herein Will 
focus on the battery pack itself and hoW it cooperates With 
the toy vehicle and a recharger device to enable high 
performance features in the toy vehicle. 

[0033] FIG. 2 shoWs an enlarged, partial vieW of the 
battery compartment 22 in the toy vehicle 10. The battery 
compartment 22 is speci?cally designed to receive a high 
voltage/high current rechargeable battery pack constructed 
in accordance With the instant invention for enabling high 
performance features to be incorporated into the toy vehicle. 
More particularly, as shoWn in FIG. 2, the battery compart 
ment 22 includes a forWard end 24 and a rear end 32, as Well 
as contact terminals 26, a lug 28, slots 30 and a locking 
device 34. Abattery pack constructed in accordance With the 
invention is designed to be placed in the compartment 22 
toWard the rear end 32 and slid forWard into its operating 
position Where the battery pack makes electric contact With 
the terminals 26. The locking device is used to force the 
battery pack against the forWard end 24 of the battery 
compartment by rotation of the locking device 34. The lug 
28 and slots 30 in the battery compartment 22 cooperate With 
structural features on the battery pack, as explained beloW, 
to enable a proper battery pack to be installed in the battery 
compartment 22, While at the same time preventing unau 
thoriZed battery packs from being installed in the compart 
ment 22. 

[0034] FIG. 3 shoWs an enlarged, partial vieW of the rear 
end 32 of the battery compartment 22 in the vehicle 10. As 
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indicated above, the locking device 34 is pivotally con 
nected to a base portion 38 in the battery compartment. The 
locking device 34 includes a forWard face portion 38 that has 
a curved con?guration designed to force the battery forWard 
When rotated, as indicated by arc 36, from an unlocked 
position to the locked position shoWn in FIG. 3. In the 
unlocked position (not shoWn) the forWard face 38 of the 
locking device is positioned in space 33, so that it is out of 
the interior of the battery compartment and does not inter 
fere With the insertion of a battery pack into the battery 
compartment. This enables the battery pack to be inserted 
into the battery compartment such that a rear edge of the 
battery pack is adjacent the rear Wall 37 of the rear end 32 
of the battery compartment 22. Once in this rearWard 
position, the locking device 34 can be used to force the 
battery pack forWard toWards the forWard end of the battery 
compartment and into electrical contact With the terminals 
26. 

[0035] As Will be explained in detail beloW, the battery 
pack includes a recess/chamfer in the forWard end thereof 
Which receives the lug 28 so as not to prevent the lug from 
stopping the battery pack from sliding forWard into contact 
With the terminals 26. In addition, the sides of the battery 
pack includes ridges shaped to slide into slots 30 on each 
side of the battery compartment so that the slots alloW the 
battery pack to slide into contact position. Thus, the speci?c 
siZe and location of the lug 28 and the slots 30 prevent 
battery packs not having corresponding structural features 
from being used in the battery compartment. This feature 
helps to assure that only proprietary and/or authoriZed 
battery packs are used in the toy vehicle. The speci?c 
position of the lug 28 along the end Wall of the forWard end 
24 of the battery compartment 22 also dictates What speci?c 
voltage the battery pack must have to be inserted into the 
battery compartment. In other Words, the lug 28 Will prevent 
battery packs not having a recess/chamfer at a position that 
corresponds to the position of the lug 28 from being oper 
ably inserted into the battery compartment. Thus, this fea 
ture enables toy manufacturers to provide different voltage 
battery packs for different toys While also assuring that only 
the proper voltage battery pack can be inserted in a toy. FIG. 
4 shoWs an enlarged, partial vieW of the forWard end 24 of 
the battery compartment 22 illustrating in closer detail the 
shape of the lug 28 and one of the slots 30, as Well as the 
contact terminal 26. As seen in FIG. 4, the lug 28 protrudes 
into the battery compartment and has a curved face 29 
adapted to be received into the recess/chamfer on the front 
of the battery pack. The slots 30 are each preferably in the 
form of an inverted “L” shape, thereby de?ning a rearWardly 
facing slot for receiving a corresponding structural feature 
(e.g., ridges) on the battery pack. Thus, the lug and slots in 
the battery compartment cooperate With the recess/chamfer 
and the ridges on the battery pack, such that the battery pack 
can be slid forWard in the battery compartment to a position 
Wherein the contacts on the battery pack connect With the 
contact terminals 26, having bulged contact portions 27, of 
the battery compartment. 
[0036] In addition to ?tting in the battery compartment 22, 
the battery pack of the invention is designed to be recharge 
able and, therefore, to ?t into a battery pack recharger. FIG. 
5 shoWs an exemplary battery recharger device 40 having 
similar structural features as the battery compartment 22, so 
that the battery pack can be inserted into the battery charger 
40 in a manner that is similar to the above-described manner 
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in Which the battery pack is inserted into the battery com 
partment. More particularly, as more clearly seen in FIG. 6, 
the inside of the battery charger includes a lug 42 and slots 
44 Which cooperate With the recess/chamfer and ridges on 
the battery pack to enable the battery pack to be inserted into 
the battery charger such that the battery pack terminal 
contacts the recharger terminal 46. The battery charger is, of 
course, connected to a poWer supply, such as a Wall outlet, 
to enable the charger to recharge the battery pack for 
repeated use in the toy vehicle. 

[0037] FIG. 7 shoWs a front, perspective vieW of a battery 
pack 50 constructed in accordance With the preferred 
embodiment of the instant invention and designed to be 
inserted into the above-described toy vehicle battery com 
partment 22 and the battery charger 40. As seen in FIG. 7, 
the battery pack 50 includes a ?rst portion 52 and a second 
portion 54 Which mate together to form an outer casing for 
the battery pack 50. The ?rst and second portions 52 and 54 
are preferable constructed of a hard plastic material. The 
forWard end of the battery pack 50 includes a recess/chamfer 
56 that cooperates With the lug in the battery compartment 
22 and the battery charger 40 to enable the battery pack to 
be operably inserted into these devices. The sides of the 
battery pack include ridges 58, preferably in the form of 
reverse “L” shapes, that have portions that respectively slide 
into the slots 30 in the battery compartment and slots 44 in 
the recharger. FIG. 8 shoWs the battery pack being inserted 
into the battery charger 40. The particular location of the 
recess/chamfer 56 along the forWard edge of the battery 
pack is used to designate the particular voltage of the battery 
pack and to assure that the battery pack can only be inserted 
into a toy having the designated lug position for that voltage. 

[0038] The battery pack includes gas relief vents 62 in the 
hard plastic case Which houses the individual battery cells. 
The vents 62 are preferably located at the center of each end 
of the battery pack, one of Which is shoWn in FIG. 7. The 
vents are preferably formed by providing cut-out portions on 
each end of both the ?rst and second outer casing portions 
52 and 54 used to house the battery cells, such that When the 
?rst and second casing portions are mated together the vents 
are de?ned in each end of the casing. The vents prevent air 
pressure from building Within the case due to air expansion 
from heat generated by the battery pack during operation. In 
other Words, the air pressure is dissipated through the vents 
62 so that the air pressure can remain equalized inside and 
outside the pack 50. The vents 62 also enable any gas 
emissions that may be generated from a damaged or decay 
ing battery cell to be dissipated from the pack. FIG. 7 also 
shoWs another safety feature provided in the form of bulged 
and enlarged electrical contact terminals 60 for the battery 
pack 50. The bulged and enlarged contact terminals 60 are 
designed to contact the corresponding terminals 26 Within 
the battery compartment 22 of the vehicle 10 in order to 
provide poWer from the battery pack to the electrical com 
ponents of the toy vehicle, such as a motor and a radio 
frequency (RF) receiver. Unlike the conventional ?at and 
smaller point contact terminals provided on conventional 
battery packs, these improved electrical contacts 60 assure 
that a completely closed electric circuit is achieved When the 
battery pack 50 is positioned in the battery compartment 22. 
By making the contacts 60 larger and bulged outWardly, 
more positive and reliable contact is made betWeen the 
battery pack and the device in Which it is installed. This 
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feature is advantageous in the battery pack 50 of the instant 
invention due to the increased voltage provided thereby. 

[0039] FIG. 9 shoWs a side vieW of the battery pack 50 of 
FIG. 7 Which further illustrates the ?rst casing portion 52, 
second casing portion 54, ridges 58 and improved contact 
terminal 60. FIG. 10 shoWs a sectional end vieW of the 
battery pack 50, Which again shoWs the ?rst and second 
casing portions 52 and 54, as Well as the gas relief vent 62. 
FIG. 11 shoWs a side sectional vieW of the battery pack 50 
having tWo parallel roWs (74 and 76) of eight individual 
battery cells 70 all interconnected to via connectors 72 so as 
to de?ne a single poWer source through the terminals 60 of 
the pack. In this embodiment, there are siXteen cells, but any 
suitable number of cells in each roW can be used. For 
eXample, each roW could have more or less than eight cells, 
but the number of cells in each roW preferably correspond to 
each other. In this embodiment, each of the cells is a 1.2 volt 
cell, thereby de?ning a 19.2 volt battery pack. This battery 
pack has been found to be particularly suitable for providing 
high performance features in mass market toy vehicles. The 
voltage of each cell can also vary depending on the particu 
lar application in Which the invention is used. 

[0040] FIG. 12 shoWs the second portion 54 of the outer 
casing of the battery pack 50. As seen in FIG. 12, each end 
Wall includes a cut-out portion 62 to de?ne part of the gas 
relief vents 62 in the battery pack. In addition, the rear end 
of the casing 54 includes an indented portion 64 that 
cooperates With the locking device 34 to hold the battery 
pack in place in the toy’s battery compartment 22. More 
speci?cally, the curved forWard face 38 of the locking device 
snaps into the indent 64 in the second casing 54 When rotated 
to the locked position shoWn in FIG. 3. FIG. 12 also shoWs 
the location 61 Where the contact terminal 60 is installed. As 
seen in FIG. 12, the recess/chamfer 56, the ridges 58, the 
indent 64, and the cut-outs 62 for the gas relief vent are all 
integrally formed into the second casing portion 54. The ?rst 
casing portion 52 is constructed in a similar fashion to 
second casing portion 54, eXcept Without the lug, indent and 
ridges (see, e.g., FIG. 7). The ?rst casing portion 52 includes 
cut-out portions corresponding to elements 62 of FIG. 12, so 
that the gas relief vents 62 are formed in each end of the 
battery pack When the ?rst and second casing portions 52 
and 54 are mated together. The instant inventors have found 
that locating the vents 62 in the location shoWn is advanta 
geous When used With the speci?c battery cell layout dis 
cussed above to enable good air convection/?oW. A spacer 
sheet (see element 78 in FIG. 13), such as a plastic sheet, 
can optionally be placed betWeen the tWo battery layers 74 
and 76 to further improve the structure of the battery 
arrangement. 

[0041] FIG. 13 shoWs the battery arrangement 71 used in 
the battery pack embodiment of FIG. 7. As seen in FIG. 13, 
the battery arrangement 71 includes tWo roWs 74 and 76 of 
individual battery cells 70, With a spacer sheet 78 therebe 
tWeen. Each of the roWs of batteries are preferably encased 
in a vinyl covering after the individual cells are electrically 
connected together. The battery arrangement is then ready to 
be inserted into the second casing portion 54, as shoWn in 
FIG. 14. Once the battery arrangement 71 is placed into the 
second casing portion 54, the ?rst casing portion 52 is mated 
together With and secured to the second casing portion to 
complete the formation of the battery pack 50. The battery 
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pack 50 is then ready to be installed in the battery compart 
ment 22 of the toy vehicle 10 or the battery charger 40. 

[0042] As can be seen from the above description, the 
instant invention provides an improved battery pack for high 
performance, radio-controlled toy vehicles, such as high 
speed vehicles With highly sensitive steering and/or driving 
(knoWn as “digital proportional”) or other types of high 
performance toy vehicles/features requiring high voltage/ 
high current. 

[0043] The improved battery pack of the instant invention 
has several advantages over prior art battery packs, such as 
improved performance for the toy, an improved layout of the 
pack/battery arrangement, improved safety features, and 
improved piracy prevention. The layout of the battery pack 
arrangement enables a large number of direct current 
rechargeable cells to be ef?ciently incorporated into the 
pack. The number of individual cells can vary depending on 
the speci?c current/voltage desired for the particular appli 
cation in Which the pack is to be used. The increased poWer 
generated by the battery pack enables increased performance 
for the toy vehicles, such as faster speed running speeds 
and/or the ability to climb up and over steeper obstacles. 
Thus, the invention enables mass-market toy vehicles to 
perform more like vehicles provided in the hobby trade, 
thereby further improving the realism and enjoyment of the 
toy vehicle. 

[0044] While the preferred forms and embodiment of the 
instant invention have been illustrated and described herein, 
it Will be appreciated by those skilled in the art that various 
changes and/or modi?cations can be made to the invention. 
Thus, the description herein is only exemplary and is not 
meant to limit the invention beyond express language and 
scope of the appended claims. 

What is claimed is: 
1. An improved battery pack for high voltage/high current 

toy vehicles having high performance features, said battery 
pack comprising: 

a ?rst roW of a plurality of individual battery cells; 

a second roW of a plurality of individual battery cells; 

Wherein said ?rst roW and said second roW are con?gured 
in a stack parallel relationship such that said ?rst roW 
is on top of said second roW and each of said battery 
cells are electrically interconnected to de?ne a single 
direct current poWer source With a de?ned voltage 
equal to the combined total of the voltages of the 
individual battery cells in both the ?rst and second 
roWs; 

said battery pack further comprising rigid casing having 
an upper outer casing portion and a loWer outer casing 
portion that mate together to form in internal space 
Within said casing that houses said poWer source, 
Wherein said upper and loWer outer casing portions 
include complimentary cut-out portions in their respec 
tive end portions such that they de?ne gas relief vents 
at each end of the rigid casing, Wherein said gas relief 
vents prevent pressure from building Within said bat 
tery casing as a result of heat from the poWer source 
and alloWs gas emissions from a damaged or decaying 
battery cell to be dissipated from the casing; and 
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further wherein said lower outer casing includes a recess 
in a forward end thereof, the location of said recess on 
said forWard edge corresponding to a value of the 
de?ned voltage and enabling said battery pack to be 
inserted into a battery compartment of a toy vehicle that 
is designed to operate With said de?ned voltage; and 

further Wherein said battery pack includes a pair of 
electrical contact terminals for facilitating an electrical 
connection With electronics on the toy vehicle, thereby 
providing a poWer source for operation of the toy 
vehicle When said battery pack is installed therein. 

2. An improved battery pack for high current/high voltage 
toy vehicles as in claim 1, Wherein said ?rst roW of indi 
vidual battery cells includes eight battery cells. 

3. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 2, Wherein said second roW 
of individual battery cells includes eight battery cells. 

4. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 3, Wherein each of said 
individual battery cells in both said ?rst roW and said second 
roW have a voltage of 1.2 volts, thereby de?ning a 19.2 volt 
poWer source. 

5. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 1, Wherein each of said ?rst 
roW of individual battery cells and said second roW of 
individual battery cells are encased in a protective covering. 

6. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 5, Wherein said protective 
covering is a vinyl covering. 

7. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 5, Wherein a spacer sheet is 
provided betWeen said ?rst roW and second roW of indi 
vidual battery cells. 

8. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 7, Wherein said spacer sheet 
is a plastic sheet that separates said ?rst roW and said second 
roW of individual battery cells. 

9. An improved battery pack for high current/high voltage 
toy vehicles as de?ned in claim 1, Wherein said electrical 
contact terminals are enlarged relative to conventional con 
tact terminals on batteries for toy vehicle and are bulged 
outWardly from said battery pack to ensure a completely 
closed electrical circuit is achieved betWeen said poWer 
source and the electronics in said toy vehicle When said 
battery pack is installed in said toy vehicle. 

10. An improved battery pack for high current/high volt 
age toy vehicles as de?ned in claim 1, Wherein the loWer 
outer casing portion includes an indented portion in the rear 
end thereof that is operable to receive a locking device in a 
battery compartment of the toy vehicle When said battery 
pack is installed in said toy vehicle and said locking device 
is rotated to a locking position. 

11. An improved battery pack for high current/high volt 
age toy vehicles as de?ned in claim 1, Wherein said rigid 
casing is a hard plastic case. 

12. An improved battery pack for high current/high volt 
age toy vehicles as de?ned in claim 3, Wherein said loWer 
outer casing portion includes ridges on each side thereof, 
Wherein said ridges de?ne a proprietary battery pack that 
enables a toy vehicle With a battery compartment having 
slots corresponding to said ridges to only receive a battery 
pack having said ridges. 
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13. An improved battery pack for high current/high volt 
age toy vehicles as de?ned in claim 12, Wherein said ridges 
are L-shaped ridges. 

14. An improved battery pack for high current/high volt 
age toy vehicles as de?ned in claim 12, Wherein a spaced 
pair of said ridges are provided on each side of said loWer 
outer casing portion. 

15. An improved battery compartment and battery pack 
for high voltage/high current toy vehicles having high 
performance features, 

said battery compartment comprising a compartment in 
said toy vehicle designed to receive a battery pack, said 
compartment including a rotatable locking device at a 
rear end of the compartment and a lug at the forWard 
end of the compartment that eXtends into the interior 
space of the compartment, said lug being located at a 
position that corresponds to a de?ned voltage of a 
battery pack that said compartment is designed to 
receive, and further Wherein said compartment includes 
slots on the sides thereof that are operable to only alloW 
a battery pack having ridges corresponding to said slots 
to be installed in said compartment, and further 
Wherein said locking device is operable to push the 
battery pack forWard in the battery compartment When 
rotated to a forWard position Within said compartment, 
said forWard movement causing the ridges on said 
battery pack to slide into said slots on the sides of said 
compartment, said compartment further including elec 
trical contacts; 

said battery pack comprising: 
a ?rst roW of a plurality of individual battery cells; 

a second roW of a plurality of individual battery cells; 

Wherein said ?rst roW and said second roW are con?g 
ured in a stack parallel relationship such that said 
?rst roW is on top of said second roW and each of said 
battery cells are electrically interconnected to de?ne 
a single direct current poWer source With a de?ned 
voltage equal to the combined total of the voltages of 
the individual battery cells in both the ?rst and 
second roWs; 

said battery pack further comprising rigid casing hav 
ing an upper outer casing portion and a loWer outer 
casing portion that mate together to form in internal 
space Within said casing that houses said poWer 
source, Wherein said upper and loWer outer casing 
portions include complimentary cut-out portions in 
their respective end portions such that they de?ne 
gas relief vents at each end of the rigid casing, 
Wherein said gas relief vents prevent pressure from 
building Within said battery casing as a result of heat 
from the poWer source and alloWs gas emissions 
from a damaged or decaying battery cell to be 
dissipated from the casing; and 

further Wherein said loWer outer casing includes a 
recess in a forWard end thereof, the location of said 
recess on said forWard edge corresponding to the 
location of said lug in said compartment, thereby 
enabling said battery pack to be inserted into said 
compartment of said toy vehicle; and 

further Wherein said battery pack includes a pair of 
electrical contact terminals for facilitating an elec 




