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AIR SHIFTER TOY MODEL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority from US. Provisional 
PatentApplication Ser. No. 61/220,228 ?led on Jun. 25, 2009. 

BACKGROUND 

1. Technical Field 
The present invention relates to ?ying toy models. More 

particularly, it relates to a ?ying toy model capable of shifting 
its center of gravity (COG). 

2. Description of Related Art 
Conventional outdoor ?ying toy models are normally 

designed for high speed ?ight. The thrust must be reduced for 
loW speed ?ight, but the airplane may instantly and drastically 
lose its lift and consequently lose altitude and even crash. The 
conventional outdoor ?ying toy models cannot ?y indoors. 
On the contrary, conventional indoor airplanes are designed 
to be lightWeight and produce less thrust for loW speed ?ight, 
but some levels of speed are still required to generate 
adequate lift to avoid stall during ?ight and turns. Therefore, 
it is generally extremely di?icult for the conventional indoor 
airplanes to continuously ?y in limited spaces. As the con 
ventional indoor airplanes are very sloW and utiliZe relatively 
loW levels of thrust, they are adversely affected by even the 
slightest breeZe. As a result, some of these indoor airplanes 
cannot ?y outdoors at all. 

SUMMARY 

Unconventional and proprietary radio control (RC) or 
infrared remote control (IR) toy airplane Which can intention 
ally shift center of gravity (COG) to different positions along 
the longitudinal centerline of the aircraft or fuselage. The 
incremental shifting of the COG from front to rear or vice 
versa incrementally changes the “angle of attack” of the Wing, 
thereby producing a range of viable ?ight attitudes and result 
ant terminal velocities (top speeds). Therefore, users can eas 
ily select appropriate speed for the airplane to ?y in limited 
indoor spaces or in larger outdoor areas. Additionally, this 
COG shifting innovation canbe applied not only to RC and IR 
controlled toy aircraft but also to real aircraft including 
manned and unmanned and civilian or military applications. 

In accordance With one implementation of the invention, 
the ?ying toy model having a fuselage and Wing assembly 
includes a thrust system integrated With the fuselage/Wing 
assembly for providing thrust to the ?ying toy model, and a 
moveable center of gravity (COG) mass positioned on the 
underside of the fuselage and con?gured to move fore and aft. 
A COG shift channel is positioned on the underside of the 

fuselage and aligned With a longitudinal axis of the same. The 
COG shift channel is con?gured to enable the moveable COG 
mass to be shifted fore and aft therein. 

In accordance With another implementation, the ?ying toy 
model having a fuselage and Wing assembly includes a thrust 
system integrated With the fuselage and Wing assembly for 
providing thrust to the ?ying toy model, and a COG shift 
channel positioned on the underside of the fuselage and 
aligned With a longitudinal axis of the same, and a moveable 
center of gravity (COG) mass positioned Within the COG 
shift channel and con?gured to pivot fore and after While 
being supported in the COG shift channel. 

Other aspects and features of the present principles Will 
become apparent from the folloWing detailed description 
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2 
considered in conjunction With the accompanying draWings. 
It is to be understood, hoWever, that the draWings are designed 
solely for purposes of illustration and not as a de?nition of the 
limits of the present principles, for Which reference should be 
made to the appended claims. It should be further understood 
that the draWings are not necessarily draWn to scale and that, 
unless otherWise indicated, they are merely intended to con 
ceptually illustrate the structures and procedures described 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings Wherein like reference numerals denote 
similar components throughout the vieWs: 

FIG. 1 is a perspective vieW of the toy model With shifting 
center of gravity (COG) according to an implementation of 
the invention; 

FIGS. 2-3 shoW an example of the toy model With shifting 
COG positioned for loW speed operation; 

FIGS. 4-5 shoW an example of the toy model With shifting 
COG positioned for high speed operation; 

FIGS. 6-7 shoW an example of the toy model With shifting 
COG positioned for medium speed operation; 

FIG. 8 shoWs the toy model of the present invention in an 
exemplary high speed position for take-off; 

FIG. 9 shoWs the toy model of the present invention in an 
exemplary loW speed position for take-off; 

FIGS. 10-11 shoW the toy model With shifting COG in a 
single propeller implementation; and 

FIG. 12 is another perspective vieW of the toy model With 
shifting COG according to yet another implementation of the 
invention. 

DETAILED DESCRIPTION 

Those of skill in the art Will appreciate that for conventional 
?ying toy models, the COG is normally set up at the center of 
“lift” at the fuselage for optimum balance during ?ight. When 
the COG is shifted backward from the center of “lift,” nose of 
the fuselage Will tilt upWard during ?ight. Conversely, When 
the COG is shifted forWard, the nose tilts doWn. By taking 
advantage of this phenomenon, the nose can be intentionally 
tilted up or doWn by incorporating an adjustable proprietary 
COG shifting system, as set forth by the present invention. 

For instance, the nose can be tilted up for indoor ?ight by 
shifting the COG rearWard. The fuselage maintains an 
upWard tilt, so the propeller(s) are also tilting upWard. NoW, 
thrust from the propeller(s) Will generate more lift vs. forWard 
speed due to tilting, but the airplane still moves forWard at loW 
speed because a sustained level of useable thrust is still being 
generated. In other Words, the airplane can sloWly move for 
Ward at a constant altitude by achieving a type of “hovering” 
?ight, so it can even ?y and maneuver in very limited indoor 
spaces. Adjusting throttle (propeller RPM) Will alloW con 
trolled ascents and descents. The COG can be shifted forWard 
for outdoor ?ight. The COG can be positioned to match the 
point of “lift” along the Wing root at the fuselage for the 
fastest, most e?icient horizontal ?ight. This attitude is the 
same as normal airplanes, so poWer of thrust can be used 
mostly for moving forWard and attaining high speed ?ight. 
The position of the COG is in?nitely adjustable from front to 
rear, so attitude of the fuselage (angle of attack and pitch 
angle) can be in?nitely varied as Well. The amount or direc 
tion of thrust poWer from propellers is adjustable, so speed 
can be changed from sloW to fast. Users can freely select 
appropriate COG position for diverse environments, from 
small to large spaces, and for different levels of operational 
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skill, i.e. higher levels of speed require higher levels of skill. 
In addition, another bene?t to the shifting COG of the present 
principles is that by shifting the COG a tighter turning radius 
can be achieved, particularly at sloWer speeds for easier 
maneuvering in tighter spaces (e.g., indoor spaces). This 
tighter turning radius capability is achieved by shifting the 
COG to create a higher angle of attack, as Will be explained in 
greater detail beloW. 

Those of skill in the art Will recogniZe that the shifting of 
the COG can be performed by radio control such that the user 
Will have the ability to change the COG of the toy model While 
in use and ?ying. Alternatively, the shifting of the COG could 
be performed manually as Well While the ?ying toy model is 
not in use ?ying. 

Referring to FIG. 1, The ?ying model 10 generally consists 
of proprietary Fuselage/Wing Assembly 12/14, a vertical tail 
Wing 16, Motors 20, Gears 22, Propellers 18, a COG Shift 
Box 24 Which is con?gured to store RX PCB (receiver or 
circuit board) and is slidable Within a COG shift channel 26, 
a battery, and landing gear 19.As used herein, the term “COG 
Shift box” is interchangeable With the term “COG mass”. 
Those of skill in the art Will appreciate that the “center of 
gravity (COG)” of any device is dependent on its design and 
overall distribution of the Weight of the model. As such, by 
enabling the movement of a mass along the underside of the 
?ying toy model, the invention proposes to “shift” the COG of 
the model and thereby effect increased performance and stunt 
capabilities not otherWise capable of being performed. 

The novel con?guration of the Fuselage/Wing Assembly 
12/14 of the present design is to be suitable for sloW ?ight 
When the nose is tilted or faces upWard, and high speed ?ight 
When nose is tilted or facing doWnWard and the model is 
horizontal. The innovative Fuselage/Wing Assembly 12/ 14 
also ?ies Well in any position in-betWeen “hovering” type 
sloW ?ight and high speed outdoor ?ight. 
By receiving a radio control (RC) or Infrared (IR) signal 

from a transmitter (not shoWn), left and right motors 20 can 
rotate the propellers 18 individually at several steps or in?nite 
steps (proportional control) and thereby can control thrust 
poWer. The rotational speed of the motors 20 can be reduced 
by Gear(s) 22 or a gear-train to make the propellers 18 turn 
e?iciently. 

In one implementation, the con?guration of left and right 
propellers 18 should be symmetric, and counter rotate With 
respect to each other to cancel an adverse “torque steer” 
condition. When different rotation speed are selected for 
either the left or right Propeller, the fuselage 12 can turn either 
to left or right. If the difference of the rotation speed betWeen 
left and right Propellers is larger, it Will be apparent that the 
turning radius of the Fuselage/Wing Assembly 12/ 14 Will be 
narroWer. If the difference of the rotation speed betWeen left 
and right Propellers is less, the turning radius of the Fuselage/ 
Wing Assembly 12/ 14 Will be greater. 

In accordance With a preferred implementation of the 
present invention, the proprietary COG Shift Box 24 is slid 
ably positioned Within a COG Shift channel 26 on the under 
side of the fuselage 12. The COG Shift channel 26 is generally 
positioned With a front portion basically located at frontal 
area of the Fuselage/ Wing Assembly 12/ 14 and extends rear 
Ward along the underside of the fuselage 12 toWard the rear of 
the same. The COG shift channel 26 is con?gured such that 
the COG shift box 24 can be shifted back and forth fully to the 
front or rear or any in?nite number of positions in betWeen 
(i.e, the COG can be shifted fore and aft relative to the fuse 
lage of the ?ying toy model). A balance or Weight can be 
added inside the COG Shift Box 24, hoWever, it is herein 
contemplated that the Weighting of the COG shift box can be 
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4 
provided by incorporating a relatively heavy rechargeable 
battery, the receiver (RX) PCB (receiver or circuit board) 
and/or landing gear as ballast or Weight that Would be provide 
for e?icient shifting of the COG. Through the implementa 
tion of the battery and receiver electronics into the COG shift 
box, the present invention provides a far better and more 
e?icient solution than an alternative design Where extraneous 
Weight is added to the plane for COG shifting as that clearly 
has a negative effect and Would decrease overall ?ight per 
formance of the ?ying toy model. 

Referring to FIGS. 2-7, We Will discuss the variety of ?ight 
characteristics generated by the COG shifting mechanism of 
the present invention. 
LoW Speed Position 

FIGS. 2 and 3 shoW an example of the ?ying model 10 of 
the present invention When the COG Shift Box 23 is posi 
tioned to the most rearWard location Within the COG shift 
channel 23. In this position, the nose of Fuselage/Wing assem 
bly 12/ 14 visibly tilts upWard, so the thrust from Propellers 18 
Will mostly generates upWard “lift,” and a smaller portion of 
the thrust generates forWard motion. With the COG shift box 
23 in this position, 1) When the thrust of propellers 18 is 
increased, the fuselage/Wing assembly 12/ 14 starts ascending 
and gains altitude; and 2) When the thrust of propellers 18 is 
decreased, the fuselage/Wing assembly 12/ 14 starts descend 
ing and altitude is lost. Since the propellers 18 are tilted up by 
the rearWard shifting of the COG shift box 24, they provide 
almost as much lift as they do forWard thrust, so the fuselage 
12 still sloWly moves forWard While ascending. 
High Speed Position 

FIGS. 4 and 5 shoW an example of the ?ying model 10 of 
the present invention When the COG Shift Box 23 is moved to 
the forWard most position Within the COG shift box channel 
26. In this position, the Wing “lifting point” and the COG of 
the Fuselage/Wing Assembly 12/14 can be matched to each 
other along the longitudinal axis of the model/airplane. The 
nose tilts doWnWard, and the aircraft moves forWard in hori 
Zontal ?ight. Most of the thrust from Propellers 18 is used for 
forWard thrust, and subsequently, high speed ?ight is 
achieved. The lift comes from the novel Wing design that can 
?y Well in various incrementally adjustable “angles of 
attack”. 
Medium Speed Position 

FIGS. 6 and 7 shoW an example of the ?ying model 10 of 
the present invention When COG Shift Box 23 is positioned at 
the center of the COG Shift Channel 26. In this con?guration, 
the nose of fuselage/Wing assembly 12/14 slightly tilts 
upWard. The thrust of the propellers 18 can be allocated 
evenly for both lifting poWer and thrust to move the model 
forWard. Again, the novel Wing design of the present inven 
tion alloWs for ?ying in various tilt positions (i.e., various 
“angles of attack”). 
Selectable Takeoff Angle 

Referring to FIGS. 8 and 9, When taking off from the 
ground or ?oor position (i.e., Without the assistance of hand 
launching), the nose of model 10 in LoW Speed Position B 
(FIG. 9) faces more upWard than When in the High Speed 
PositionA (FIG. 8). The LoW Speed Position B shoWn in FIG. 
9 (and enabled by the rearWard shifting of the COG Shift box 
24), affords an increased angle of attack that generates more 
lift more quickly for faster unassisted take offs from shorter 
runWay distances. With this implementation, the model 10 in 
the LoW Speed Position is able to take off and get airborne 
over a shorter distance Which presents an advantage When 
taking off in limited indoor space. 

Those of skill in the art Will appreciate that the positioning 
of the COG shift box 24 can be performed manually, hoWever 
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it is clearly understood that the COG shifting can be achieved 
automatically or by remote control When a separate motor or 
servo is implemented Within the COG shifting channel 26 
such that COG shifting can be achieved during ?ight via RC 
or IR signal to control the shifting servo motor. 

FIGS. 10 and 11 shoW a single propeller implementation of 
the ?ying toy model 10 according to a further implementation 
of the invention. In this embodiment, a rudder (or similar 
control surface) 17 is added to the vertical rear Wing 16 to 
enable steering of the model during ?ight. 
As described above, the shifting of COG by sliding COG 

Shift Box up and doWn Within the COG shifting channel is 
described above, hoWever in other contemplated implemen 
tations, the COG Shift Box can be con?gured as a pendulum 
as shoWn in FIG. 12. Here, the COG Shift box is pivotally 
mounted about a pivot point 25 such that it can sWing betWeen 
the forWard mo st and rearWard mo st positions. Thus, it Will be 
appreciated that in this con?guration, the COG shift box 24 
Which stores the RX PCB, battery, etc. canbe pivotally moved 
so as to shift the position of the COG and thereby provide the 
additional attitude control/ adjustment of the toy model of the 
present invention. 

Finally, it is also contemplated herein that the COG can be 
also shifted perpendicular to the longitudinal axis of the air 
plane, thus causing the airplane to steer left or right depending 
on Which side the COG is shifted to. The side to side move 
ments can also be controlled remotely by RC or IR and can be 
poWered by a motor. The COG can ultimately be shifted 
forWard and rearWard or side to side or a combination of the 
tWo axes of movement can be selected (i.e., control of tilting 
front to rear and side to side can be mixed). 

While there have been shown, described and pointed out 
fundamental novel features of the present principles, it Will be 
understood that various omissions, substitutions and changes 
in the form and details of the methods described and devices 
illustrated, and in their operation, may be made by those 
skilled in the art Without departing from the spirit of the same. 
For example, it is expressly intended that all combinations of 
those elements and/or method steps Which perform substan 
tially the same function in substantially the same Way to 
achieve the same results are Within the scope of the present 
principles. Moreover, it should be recogniZed that structures 
and/ or elements and/ or method steps shoWn and/ or described 
in connection With any disclosed form or implementation of 
the present principles may be incorporated in any other dis 
closed, described or suggested form or implementation as a 
general matter of design choice. It is the intention, therefore, 
to be limited only as indicated by the scope of the claims 
appended hereto. 
What is claimed is: 
1. A ?ying toy model having a fuselage and Wing assembly, 

the ?ying toy model comprising: 
a thrust system integrated With the fuselage and Wing 

assembly for providing thrust to the ?ying toy model; 
a COG shift channel positioned on the underside of the 

fuselage and aligned With a longitudinal axis of the 
same; and 

a moveable center of gravity (COG) mass disposed in the 
shift channel. 
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2. The ?ying toy model of claim 1, Wherein the COG shift 

channel is con?gured to enable the moveable COG mass to be 
shifted fore and aft therein. 

3. The ?ying toy model of claim 1, Wherein said thrust 
system comprises: 

a propeller; and 
a motor connected to the propeller, Wherein a speed of the 

motor is controlled by radio signals. 
4. The ?ying toy model of claim 3, further comprising a 

rudder on a vertical Wing at the rear of said fuselage/Wing 
assembly. 

5. The ?ying toy model of claim 1, Wherein said thrust 
system comprises: 

a left Wing propeller; 
a right Wing propeller; 
a left motor and a right motor connected to the left and right 

propeller respectively, Where a speed of each left and 
right propeller is independently controllable via radio 
control signals, said independent motor control enabling 
steering of the ?ying toy model. 

6. The ?ying toy model of claim 1, Wherein said COG mass 
further comprises radio control receiver electronics. 

7. The ?ying toy model of claim 6, Wherein said COG mass 
further includes a battery. 

8. The ?ying toy model of claim 1, further comprising 
landing gear connected to the moveable COG mass. 

9. A ?ying toy model having a fuselage and Wing assembly, 
the ?ying toy model comprising: 

a thrust system integrated With the fuselage and Wing 
assembly for providing thrust to the ?ying toy model; 

a COG shift channel positioned on the underside of the 
fuselage and aligned With a longitudinal axis of the 
same; and 

a moveable center of gravity (COG) mass positioned 
Within the COG shift channel and con?gured to pivot 
fore and aft therein. 

10. The ?ying toy model of claim 9, Wherein said thrust 
system comprises: 

a propeller; and 
a motor connected to the propeller, Wherein a speed of the 

motor is controlled by radio signals. 
11. The ?ying toy model of claim 10, further comprising a 

rudder on a vertical Wing at the rear of the fuselage and Wing 
assembly. 

12. The ?ying toy model of claim 9, Wherein said thrust 
system comprises: 

a left Wing propeller; 
a right Wing propeller; 
a left motor and a right motor connected to the left and right 

propeller respectively, Where a speed of each left and 
right propeller is independently controllable via radio 
control signals, said independent motor control enabling 
steering of the ?ying toy model. 

13. The ?ying toy model of claim 9, Wherein said COG 
mass contains radio control receiver electronics. 

14. The ?ying toy model of claim 13, Wherein said COG 
mass further contains a battery. 

* * * * * 


