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METHODS FORLINKING MOTOR 
VEHICLES TO REDUCE AERODYNAMIC 
DRAGAND IMPROVE FUEL ECONOMY 

BACKGROUND 

0001 1. Technical Field 
0002 Methods for linking two or more vehicles to achieve 
reduced collective aerodynamic drag while the vehicles are 
travelling on the road are disclosed. The disclosed methods 
utilize a dynamic linking system that not only physically 
connects the vehicles but also allows the driver of the leading 
vehicle to monitor and control essential functions of the trail 
ing vehicles. Preferably, the driving mechanisms of the trail 
ing vehicles, such as throttles, brakes, and gears, are fully 
operational so as not to put excessive burden on the driving 
mechanisms of the leading vehicle. Methods for linking indi 
vidual vehicles as well as streamlining the operation of a fleet 
of vehicles are also disclosed. 
0003 2. Description of the Related Art 
0004. A significant portion of the energy expended by 
motor vehicles is to overcome aerodynamic drag. In order to 
improve fuel economy and conserve energy, a wide variety of 
devices and methods have been developed in the art to reduce 
aerodynamic drag of motor vehicles. For example, the 
vehicles may be provided with particularly shaped deflectors, 
spoilers, side ridges and/or side grooves. Alternatively, the 
shape of the vehicle or exterior component thereof may be 
streamlined or rounded. However, those devices or methods 
are generally directed to improve aerodynamic drag of a 
single operating vehicle or a tractor trailer assembly. The 
collective aerodynamic improvement of two or more motor 
vehicles, each of which independently operational, has yet to 
be disclosed. 
0005 Devices and assemblies for linking two motor 
vehicles are also known in the art. In particular, when one 
non-operating vehicle needs to be towed by an operating 
vehicle to a designated location, the two vehicles may be 
mechanically connected to each other by simple devices or 
assemblies. Such as tow hitches or tow bars connected to the 
chassis of the vehicles. In some case, the tow hitches can take 
the form of a tow-ball to allow swivelling and articulation of 
a trailer, or a tow pin and jaw with a trailer loop, which are 
often used for large or agricultural vehicles. A further cat 
egory is towing pintles used for military vehicles around the 
world with a hook and locking catch. However, as the non 
operating vehicles are almost completely deactivated during 
towing, none of the known linking devices or assemblies 
involves the use of an active (e.g. extendable-retractable) 
member on the trailing vehicle that engages with a passive 
member on the leading vehicle. Nor is there a known linking 
mechanism purported to operate two or more motor vehicles 
to reduce their collective aerodynamic drag. 
0006. In addition, because the towed vehicles are gener 
ally deactivated during towing, the driving mechanisms of the 
towing vehicles, such as throttles, brakes, and gears, inevita 
bly incur excessive wear and tear, which may adversely affect 
the overall performance and energy efficiency of the two 
connected vehicles. 
0007 As an improvement of the aforementioned deficien 
cies, self-propelled trailers have been developed in the art. 
The trailers may include a slave power source. Such as an 
internal combustion engine, to Supply driving force to its 
wheels. When coupled to a tractor, the self-propelled trailer 
improves the collective energy efficiency of the tractor-trailer 
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tandem. However, the slave power source of the trailer may 
only operate to supplement the tractor and generally does not 
operate to drive the trailer alone without the tractor. 
0008 Hence, there is a need for a linking system or 
method that links two fully operational motor vehicles for 
reducing their collective aerodynamic drag. Moreover, there 
is a need for a linking system or method that allows the driver 
of the leading vehicle to monitor and control the essential 
driving mechanisms of the trailing vehicle. Further, there is a 
need for a linking system that can interconnect two or more 
motor vehicles, wherein the linking system can disconnect 
the linked vehicles in motion. Finally, there is a need for 
streamlining the operation of a fleet of vehicles by identifying 
vehicles with suitable itineraries that are compatible in route 
and timing so as to be able to utilize the linking system to 
reduce aerodynamic drag and optimize fuel economy. 

SUMMARY OF THE DISCLOSURE 

0009. This disclosure is directed toward methods for link 
ing two or more fully operational motor vehicles to reduce 
their collective aerodynamic drag while the vehicles are trav 
elling on the road. The disclosed methods utilize a dynamic 
linking system that not only physically connects the vehicles 
but also allows the driver of the leading vehicle to monitor and 
control essential functions of the trailing vehicle. In one 
embodiment, the linking system may connect and disconnect 
the motor vehicles while they are in motion. In another 
embodiment, the linking system may disconnect, but may not 
connect, the motor vehicles in motion. 
0010. In a general embodiment, the disclosed method 
comprises the steps of providing a leading motor vehicle, 
providing a trailing motor vehicle, linking the two vehicles by 
using a dynamic linking system, and allowing the driver of the 
leading vehicle to simultaneously operate both the leading 
and trailing motor vehicles. 
0011. The linking system generally includes a linking 
assembly comprising an active member having an arm posi 
tioned on the trailing motor vehicle, a passive member having 
a receiving area positioned on the leading motor vehicle, and 
a control unit that monitors and controls the linking of the 
vehicles. In some embodiments, the active member may be 
positioned on the leading vehicle and the passive member 
may be positioned on the trailing vehicle. 
0012. In use, the arm of the active member may be verti 
cally and/or horizontally aligned to the receiving area of the 
passive member by the operation of the control unit to form a 
mechanical connection between the leading and trailing 
vehicles. Numerous types of mechanical connections known 
in the art may be used in the disclosed methods without undue 
experimentation. 
0013. In order to control the driving mechanisms of the 
trailing vehicle, the linking system may also include a control 
member that operatively connects the driving mechanisms of 
the leading and trailing vehicles, wherein the operative con 
nection may be one or various combinations of electrical, 
mechanical, wireless, and other operative connections known 
in the art. In one embodiment, the control member enables the 
driver of the leading vehicle to have full and simultaneous 
control of both the leading and the trailing vehicle. 
0014 Further, in order to monitor the operation of the 
linked vehicles, the linking system may also include a com 
munication member that monitors essential driving param 
eters of the vehicles, wherein the monitoring member may be 
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one or various combinations of sensors, detectors, processors, 
cameras, and other monitoring means known in the art. 
0015. In order to form the linkage between the leading and 

trailing vehicles, the driver of the vehicle equipped with the 
active member may extend the arm of the active member and 
engage the receiving area of the passive member of the other 
vehicle by using the control unit of the system. 
0016 Once the mechanical linkage is formed, the linking 
system allows the driver of the leading vehicle to monitor and 
control the essential functions of the trailing vehicle. Such as 
throttle, brakes, gearing, signal indicator, etc. As a result, the 
driver of the leading vehicle operates the driving mechanisms 
of both the leading and trailing vehicles. In another embodi 
ment, the linking system may also be used in a towing opera 
tion where the operation of the trailing vehicle is substantially 
deactivated. 

0017. The dynamic linkage between the leading and trail 
ing vehicles may be disconnected by either driver as desired, 
especially when the operation conditions require individual 
manipulation of the vehicles Such as in tight corners and 
weight stations or during emergency maneuvers. To discon 
nect, either driver may operate the control unit of the linking 
system to remove the arm of the active member from the 
receiving area of the passive member. Because both vehicles 
may still be fully operational at the time of disconnection, the 
drivers of both vehicles may continue their individual opera 
tion of the vehicle with minimum delay. 
0018. The disclosed method may also allow the linking of 
the leading and trailing vehicles while they are in motion. In 
order to accomplish this, the linking system is designed so 
that the leading and trailing vehicles do not need to be in 
perfect alignment when the mechanical connection therebe 
tween is established. As a result, the linkage may beformed in 
motion when the speeds of the vehicles are moderate and the 
drivers of the vehicles are reasonably skilled in the linking 
process. Specifically, in a fully automated embodiment, the 
control unit is activated when the leading and trailing vehicles 
are in alignment and within an appropriate range, e.g. less 
than 100 meters. The control unit then operates both vehicles 
cruise control systems to gradually bring the vehicles 
together to a suitable distance for the formation of the 
dynamic linkage. 
0019. The linking system may be used in a fleet of vehicles 

to streamline their operation and improve their collective 
energy efficiency. For example, a fleet dispatcher may iden 
tify vehicles of the fleet with overlapping routes before dis 
patching those vehicles so that the drivers of the vehicles can 
be provided with the time and location of the scheduled 
linking. At the end of the overlapping route, the dispatcher 
may instruct the drivers to disconnect the linked vehicle so 
that the individual vehicles can pursue their separate destina 
tions. 

0020. The disclosed system may also be used by indi 
vidual vehicles through a commonly accessible Central Infor 
mation and Dispatch (CID) database. In use, individual driv 
ers who wish to link up with other vehicles to reduce 
aerodynamic drag may upload their itineraries into the CID 
database, where the itineraries are matched by a processor. 
For example, the matching of the itineraries may be accom 
plished by a computer program or a human being. Upon 
identification of similar and overlapping routes and Sched 
ules, the CID database may inform the drivers about the time 
and location of the proposed link. 
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0021. Other advantages and features will be apparent from 
the following detailed description when read in conjunction 
with the attached drawings. It will also be noted here and 
elsewhere that the methods and systems disclosed herein may 
be suitably modified to be used in a wide variety of motor 
vehicle combinations by one of ordinary skill in the art with 
out undue experimentation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. For a more complete understanding of the disclosed 
method, reference should be made to the embodiments illus 
trated in greater detail in the accompanying drawings, 
wherein: 
0023 FIG. 1 is a side plan view of one embodiment of the 
linking system in accordance with this disclosure, particu 
larly illustrating the leading and trailing motor vehicles linked 
together by the disclosed linking system; 
0024 FIG. 2 is a front perspective view of the trailing 
motor vehicle of FIG. 1, particularly illustrating the active 
member of the linking system; and 
0025 FIG. 3 is a back plan view of the leading motor 
vehicle of FIG.1, particularly illustrating the passive member 
of the linking system; 
0026 FIG. 4 is a schematic representation of a multi 
vehicle management system in accordance with this disclo 
Sure; 
0027 FIG. 5 is a flow chart depicting one embodiment of 
the disclosed method; and 
0028 FIG. 6 is a flow chart depicting another embodiment 
of the disclosed method. 
0029. It should be understood that the drawings are not 
necessarily to Scale and that the disclosed embodiments are 
Sometimes illustrated diagrammatically and in partial views. 
In certain instances, details which are not necessary for an 
understanding of the disclosed linking system or which ren 
der other details difficult to perceive may have been omitted. 
It should be understood, of course, that this disclosure is not 
limited to the particular embodiments illustrated herein. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

0030. A system 10 for linking a leading vehicle 11 and a 
trailing vehicle 12 to reduce their collective aerodynamic 
drag is shown in FIG. 1. The system 10 may include a 
dynamic linking assembly 13 that comprises an active mem 
ber 14 having an arm 15 positioned on the trailing vehicle 12, 
a passive member 16 having a receiving area 17 positioned on 
the leading vehicle 11, and a control unit 18 coupled to the 
active member 14 for monitoring and controlling the linking 
of the vehicles. In one embodiment, the arm 15 of the active 
member 14 may be extended, retracted, or otherwise posi 
tioned by the control unit 18. Although FIG. 1 illustrates the 
active member 14 as being positioned on the trailing vehicle 
12 and the passive member 16 as being positioned on the 
leading vehicle 11, it is understood that they may also be 
positioned vice versa within the scope of this disclosure. 
0031. Although illustrated in FIG.1 as “semis' or “tractor 
trailer trucks, the leading and trailing vehicles (11,12) may 
be any motor vehicles known in the art, including, but not 
limited to, sedans, coupes, convertibles, sports utility 
vehicles, wagons, minivans, personal trucks, commercial 
trucks, and the like. The leading and trailing vehicles (11,12) 
may be of the same type and size, or they may be different, in 
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which case the positioning of one vehicle in front of the other 
may offer more reduction of aerodynamic drag and energy 
efficiency than vice versa. 
0032 Turning to FIG. 2, the active member 14 and the 
control unit 18 coupled thereto is shown to be positioned on 
the lower section of the front of the trailing vehicle. In order 
to improve the structural rigidity of the linking system 10, the 
active member 14 may be directly connected to the front 
chassis of the trailing vehicle 12, such as by welding or other 
attachment procedures known in the art. In one embodiment, 
the arm 15 of the active member 14 is in a retracted position 
when the trailing vehicle 12 is not linked to the leading 
vehicle 11. As a result, the front end of the trailing vehicle 12 
retains its smooth profile for better aerodynamics and safer 
operation. Although the arm 15 may be a scissors arrange 
ment shown in FIG. 2, other arrangements, such as telescop 
ing tubes, robotic arms, hydraulic cylinder and the like may 
be used as well. 
0033 Similarly, the passive member 16 may be positioned 
on the lower section of the back of the leading vehicle, as 
illustrated in FIG. 3. Again, the passive member 16 may be 
directly connected to the back chassis of the trailing vehicle 
12 in order to improve the structural rigidity of the linking 
system 10. The passive member 16 further comprises a 
receiving area 17 that is adapted to receive the arm 15 of the 
active member 14 thereby forming a strong mechanical link 
age between the leading and trailing vehicles (11,12). 
0034. In one embodiment, the passive member 16 may be 
of a unique, proprietary configuration. In another embodi 
ment, the passive member 16 may be an existing under-ride 
protection already installed on Class 7 trucks and all semi 
trailers in the United States. It is noteworthy, however, that the 
under-ride protection may need to be reinforced to withstand 
the load of the trailing vehicles. 
0035. In the embodiment in which the passive member is 
the existing under-ride protection device discussed above, the 
active means may be constructed to engage with the passive 
member at the standard height of the under-ride protection 
device. In the embodiment in which the passive member is of 
a unique, proprietary configuration, both the active and pas 
sive members may be installed on the respective vehicles at 
the appropriate heights and locations to facilitate the engage 
ment therebetween. 
0036. In one embodiment, the mechanical linkage may be 
a tow-ball and a ball joint type to allow swivelling and articu 
lation of the trailing vehicle 12. In another embodiment, the 
linkage may take the form of a tow pin and jaw with a trailer 
loop. In another embodiment, a towing pintle with a hook and 
locking catch may be used. In yet another embodiment, the 
mechanical linkage is formed when one or more jaws grasps 
either an under-ride protection or a proprietary receiving 
member. To ensure proper mechanical strength of the linkage, 
either or both of the active and passive members of the linking 
assembly may be constructed of steel, aluminum, metal 
alloys or other sufficiently strong and rigid material to with 
stand the stresses of differential movement between the two 
vehicles, due to road conditions or otherwise. 
0037. The control unit 18 may include a power source (not 
shown) that is operatively associated with the arm 15 of the 
active member 14 to extend the arm 15 during linking opera 
tion and to retract the arm 15 when the vehicles are to be 
disconnected. The power source also operates to adjust the 
vertical and horizontal position of the arm 15. In one embodi 
ment, the power source may be a power actuator that is 
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operatively associated with an existing hydraulic system or 
compressed air system of the vehicle. In another embodi 
ment, the power source may be an electric motor operatively 
associated with an electric system of the vehicle. In yet 
another embodiment, the power Source maybe independent of 
the vehicle, e.g. a motor not operatively associated with the 
driving and/or electric systems of the vehicle. 
0038. In one embodiment, the power source may be manu 
ally controlled by the driver of the trailing vehicle 12 through 
a position device 20 operatively connected to the power 
Source and a closed-circuit video camera 20' showing the 
position of the arm 15 during the linking process. The posi 
tioning device may be one or more joysticks, buttons, 
Switches, combinations thereof, or any other means known in 
the art. In another embodiment, the power source may be 
automatically controlled by an automatic alignment system 
comprising an RF signal generator attached to or embedded 
in the passive member 16, and an RF signal receiver and a 
microprocessor operatively connected to the power Source 
and attached to or embedded in the active member 14. In 
another embodiment, the automatic alignment system may 
include an optical target with robotic control system to align 
the active and passive members (14, 16). 
0039. During the linking process, the arm 15 of the active 
member 14 extends from the retracted position towards the 
passive member 16. To ensure safety during the linking pro 
cess, especially during linking when the vehicles are still in 
motion, the active member 14 may be extendable up to a 
desirable distance, Such as from about 0 to about 20 feet and 
more preferably from about 6 to about 20 feet. This range is 
by way of example only and other ranges are certainly pos 
sible and within the scope of this disclosure. The position of 
the arm may be vertically and/or horizontally adjusted by the 
control unit 18 so that the arm 15 aligns with the receiving 
area 17 of the passive member 16, thereby forming a secure 
mechanical connection between the vehicles. Once the link 
age is established, the linking assembly 13 may keep the 
linked vehicles at either a fixed or adjustable distance from 
each other. In a further embodiment, the linking assembly 
may include a Suspension and damping device to limit the 
relative movement of the two linked vehicles. 

0040. Because the linking system is extendable and 
retractable, as well as vertically and horizontally adjustable, 
the leading and trailing vehicles (11,12) do not have to be in 
perfect alignment during the linking process. Instead, any 
minor misalignment during the linking process may be self 
corrected after the two vehicles are linked together. In order to 
facilitate the initial rough alignment of the two vehicle, the 
linking system 10 may further include an aiming device 19 
provided on the vehicle that is equipped with the active mem 
ber 14. The aiming device may be in the form of position 
marks provided on the windshield of the vehicle, or a video 
camera showing the vehicle to be aligned with and allowing 
the driver to locate the receiving area 17 of the passive mem 
ber 16. 

0041. In order to control the driving mechanisms of the 
trailing vehicle(s), the linking system may also include a 
control member that operatively connects the driving mecha 
nisms of the leading and trailing vehicles, wherein the opera 
tive connection may be one or various combinations of elec 
trical, mechanical, wireless, and other operative connections 
known in the art. In one embodiment, the control member 
allows the driver of the leading vehicle to exert full and 
simultaneous control of the essential driving mechanisms of 
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both the leading and trailing vehicles. The location and con 
figuration of the control member would be apparent to one of 
ordinary skill in the art without undue experimentation. 
0042. In one embodiment, the control member includes 
one or more hard-wired control devices in operative associa 
tion with the driving mechanisms of the two vehicles. In 
another embodiment, the hard-wired devices may be substi 
tuted with wireless devices and assemblies, such as blue 
tooth-type modules using RF. IR or other frequencies. In a 
preferred embodiment, the control member utilizes RF-blue 
tooth technology to effectuate the control of the driving 
mechanisms. As a result, the driver of the leading vehicle may 
exert full control of the driving mechanism, such as throttle 
23, brake 24, gear 25, and signal system 26 of the trailing 
vehicle after the linkage is established. 
0043. It is noteworthy that the locations of the position 
device 20, camera 20', throttle 23, brake 24, gear 25, and 
signal system 26 illustrated in FIG. 1 are for demonstration 
purpose only. Relocation of one or more of those structural 
elements would be apparent to one of ordinary skill in the art 
and should be considered as within the scope of this disclo 
SU 

0044) Further, in order to monitor the operation of the 
linked vehicle(s), the linking system may also include a com 
munication member that monitors essential driving param 
eters of the vehicles, wherein the communication member 
may be one or various combinations of sensors, detectors, 
processors, cameras and other monitoring means known in 
the art. Again, the location and configuration of the commu 
nication member would be apparent to one of ordinary skill in 
the art without undue experimentation. 
0045. In one embodiment, the communication member 
includes one or more hard-wired communication devices 
such as video components that allows the drivers of the lead 
ing and trailing vehicles (11,12) to monitor the road condi 
tions and road signs, or audio components that allows both 
drivers to communicate with each other about the operation of 
the vehicles and other important information. In another 
embodiment, the hard-wired devices may be substituted with 
wireless devices and assemblies discussed above. In one 
embodiment, the mechanical engagement of the linking 
assembly 13 also activates the control and communication 
members of the linking system. In another preferred embodi 
ment, the engagement of the control and communication 
members may independent of the engagement of the 
mechanical linkage. For example, the control and communi 
cation members may be engaged well before the mechanical 
linkage is established. 
0046. The dynamic linkage between the leading and trail 
ing vehicles may be disconnected by either driver as desired. 
This function is particularly useful when the operating con 
ditions require individual manipulation of the vehicle Such as 
in tight corners and weigh stations. It is also useful during 
emergency maneuvers such as when road and/or traffic con 
ditions require. Thus, both the leading and the trailing 
vehicles may be provided with a Voluntary disengage Switch 
that is operatively connected to the motor of the linking 
assembly 13. Upon activation, the switch operates the motor 
to move the arm 15 of the active member 14 out of the 
receiving areas 17 of the passive member 16, thereby discon 
necting the two vehicles. Because both vehicles are still fully 
operational at the time of disconnection, the drivers of both 
vehicles may continue their individual operation of the 
vehicle with minimum delay. 
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0047. In one embodiment, the linking system allows the 
connection of the vehicles while they are stationary. The 
driver of the trailing vehicle 12 positions the vehicle behind 
the leading vehicle 11 at a proper distance and in proper 
alignment. The arm 15 of the active member 14 is then acti 
vated to extend and engage the receiving area 17 of the pas 
sive member 16. 

0048. In another embodiment, the linking system may also 
allow the linking of the vehicles while they are in motion. In 
order to accomplish this, the linking system is designed so 
that the leading and trailing vehicles do not need to be in 
perfect alignment when the mechanical connection therebe 
tween is established. Further, the linking system may include 
a programmable adaptive cruise control system to safely 
bring the vehicles to be linked to close proximity and align 
ment with each other before the activation of the arm 15. Of 
course, the speeds of the vehicles should be moderate and the 
drivers of the vehicles should be reasonably skilled in the 
linking process to ensure safety when two vehicles are linked 
in motion. 
0049 Turning to FIG. 4, the linking system 110 may be 
used in the operation of a fleet of vehicles (101, 102,103) to 
streamline their logistical operation and improve their collec 
tive energy efficiency. In one embodiment, each vehicle of the 
fleet is equipped with an active member 114 in the front and 
a passive member 116 in the back. In operation, a fleet dis 
patcher is provided with the routes and itineraries of each 
vehicle of the fleet. The dispatcher then identifies vehicles of 
the fleet with maximized overlapping routes before dispatch 
ing those vehicles so that the drivers of the vehicles can be 
provided with the time and location of the scheduled linking. 
At the end of the overlapping route, the dispatcher may 
instruct the drivers to disconnect the linked vehicles so that 
the disconnected vehicles can continue pursuing their sepa 
rate destinations. The communication between the dispatcher 
and the drivers as well as between the drivers (shown as 
double-headed arrows in FIG. 4) may be accomplished 
through a wide variety of communication means including, 
but not limited to, on-board computers, radios, cellphones, 
PDAs, etc. 
0050. The linking system 110 may also be used by indi 
vidual vehicles through a commonly accessible Central Infor 
mation and Dispatch (CID) database 111, as shown in FIG. 4. 
In one embodiment, the CID database 111 is in a form of a 
website or search engine on the Internet. In use, individual 
drivers who wish to link up with other vehicles to reduce 
aerodynamic drag may upload their itineraries and routes into 
the CID database 111, where the uploaded information is 
matched by a processor (not shown). Upon identification and 
maximizing the overlapping routes and itineraries, the CID 
database 111 may inform the drivers about the time and 
location of the proposed link. Again, the communication 
between the CID database 111 and the drivers as well as 
between the drivers (shown as double-headed arrows in FIG. 
4) may be accomplished through a wide variety of commu 
nication means including, but not limited to, on-board com 
puters, radios, cellphones, PDAs, etc. 
0051) Turning now to FIG.5, which depicts a flow chart of 
an embodiment of the disclosed method for reducing the 
collective aerodynamic drag of two vehicles. The method 
may include the steps of providing a leading motor vehicle 
201: providing a trailing motor vehicle 202; linking the two 
motor vehicles by a linking system that forms a disconnect 
able mechanical and operational connection between the two 



US 2010/0O821 79 A1 

motor vehicles 203; and allowing the driver of the leading 
vehicle to simultaneously operate both motor vehicles 204. 
0052 Further, a flow chart for a method of streamlining 
operation and collective energy efficiency of a fleet of 
vehicles is depicted in FIG. 6. The method may include the 
steps of obtaining the itineraries and routes of each vehicle 
301; identifying vehicles of the fleet with overlapping itiner 
aries and routes 302; providing the drivers of the vehicles with 
the overlapping itinerary and routes 303; and allowing the 
identified vehicles to link with each other along at least one 
point of the overlapping route 304. In a refinement, the 
method may further include the optional step of allowing the 
linked vehicles to disconnect along at least one point of the 
overlapping route 305. 
0053. When linked, the distance between the two vehicles 

is sufficiently close for the trailing vehicle to receive signifi 
cant benefit by reduction in aerodynamic drag. It is contem 
plated that the vehicles are close enough together that they 
function aerodynamically as similar to one vehicle, i.e. most 
of the air displaced by the lead vehicle continues over and 
around the trailing vehicle rather than impacting into the front 
of the trailing vehicle. To accomplish this reduction in aero 
dynamic drag, the extendable-retractable linkage allows the 
vehicles to be placed at the appropriate distance with respect 
to the configurations of the vehicles and the features of the 
roadway to be traveled. 
0054 By using the disclosed linking system, the trailing 
vehicle generally achieves both significantly reduced aerody 
namic drag and substantially improved fuel economy when 
moving at relatively high speed. The leading vehicle may also 
achieve Some reduction in aerodynamic drag and improve 
ment in fuel economy, although not as dramatic as those 
achieved by the trailing vehicle. 
0.055 Numerous modifications and variations of the 
present invention are possible in light of the above disclosure. 
It is therefore to be understood that, within the scope of the 
appended claims, the invention may be practiced otherwise 
than as specifically described herein. While only certain 
embodiments have been set forth, alternatives and modifica 
tions will be apparent from the above description to those 
skilled in the art. These and other alternatives are considered 
equivalents and within the spirit and scope of this disclosure 
and the appended claims. 

What is claimed: 
1. A method for reducing the collective aerodynamic drag 

of two vehicles, comprising the steps of: 
providing a leading motor vehicle: 
providing a trailing motor vehicle; 
linking the two motor vehicles by a linking system that 

forms a disconnectable mechanical and operational con 
nection between the two motor vehicles; and 

allowing the driver of the leading vehicle to simultaneously 
operate both motor vehicles. 

2. The method of claim 1, wherein the linking system 
comprises a linking assembly that mechanically connects the 
two motor vehicles, and a control member adapted to allow a 
driver to simultaneously control essential driving mecha 
nisms of both of the motor vehicles. 

3. The method of claim 2, wherein the essential driving 
mechanisms are selected from the group consisting of 
throttles, brakes, gears, signals, and combinations thereof. 
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4. The method of claim 2, wherein the linking assembly 
comprises: 

an active member having an arm; 
a passive member having a receiving area; and 
a control unit operatively connected to the active member 

to position the arm, the receiving area of the passive 
member adapted to releaseably engage the arm of the 
active member to form a linkage between the leading 
and trailing motor vehicles. 

5. The method of claim 4, wherein the active member is 
provided on the front of the trailing vehicle and the passive 
member is provided on the back of the leading vehicle. 

6. The method of claim 4, wherein the active member is 
provided on the back of the leading vehicle and the passive 
member is provided on the front of the trailing vehicle. 

7. The method of claim 4, wherein the active and passive 
members are formed of rigid material of high mechanical 
integrity. 

8. The method of claim 4, wherein the control unit com 
prises: 

a power source operatively associated to the arm of the 
active member and adapted to extend or retract the arm 
and to Vertically and horizontally position the arm; and 

a position device operatively associated with the motor. 
9. The method of claim 8, wherein the position device 

manually operates the power source and is selected from the 
group consisting of buttons, Switches, joysticks, and combi 
nations thereof. 

10. The method of claim 8, wherein the position device 
automatically operates the power source and comprises a 
signal generator operatively associated with the passive 
member, and a signal receiver and microprocessor opera 
tively connected to the active member. 

11. The method of claim 8, wherein the position device 
comprises an optical target with robotic control system. 

12. The method of claim 1, further comprising the step of 
allowing the driver of the trailing vehicle to observe the road 
condition ahead of the leading vehicle. 

13. The method of claim 1, further comprising the step of 
allowing the drivers of the leading and trailing vehicles to 
communicate with each other. 

14. The method of claim 1, further comprising the step of 
allowing either driver of the vehicles to disconnect the linkage 
between the two vehicles. 

15. The method of claim 1, wherein the two motor vehicles 
are in motion during linking. 

16. A method of streamlining operation and collective 
energy efficiency of a fleet of vehicles, comprising: 

obtaining the itineraries and routes of each vehicle; 
identifying vehicles of the fleet with overlapping itineraries 

and routes; 
providing the drivers of the vehicles with the overlapping 

itinerary and routes; 
dispatching the fleet of vehicles; and 
allowing the identified vehicles to link with each other 

along at least one point of the overlapping route. 
17. The method of claim 16, further comprising the step of 

allowing the linked vehicles to disconnect along at least one 
point of the overlapping route. 

18. The method of claim 16, wherein the identified vehicles 
are in motion during linking. 
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19. A method of linking individual vehicles, comprising 
the steps of: 

providing a commonly accessible database; 
uploading the itineraries and routes of a plurality of indi 

vidual vehicles to the database; 
allowing the database to match the itineraries and routes of 

the individual vehicles for maximum overlapping; 
providing the drivers of vehicles with the maximized over 

lapping itineraries and routes; and 
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allowing the vehicles with the maximized overlapping itin 
eraries and routes to link with each other along at least 
one point of the overlapping route. 

20. The method of claim 19, wherein the database is in a 
form of an Internet website. 

21. The method of claim 19, wherein the vehicles are in 
motion during linking. 

c c c c c 


