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invention appertains to model or toy ve 
hicles and more particularly to a powered model. 
airplane. 
One ‘of the primary objects 'of my invention is 

to provide means for automatically controlling 
the maneuvers of powered model-airplanes, ‘espe 
cially in free ?ight, or any steerable contrivance; 
Another salient object of the invention is‘ to 

provide means whereby a device, through the 
use of a novel mechanism,'can be caused‘to follow 
automatically a predetermined pattern‘of maneu-' 
vers. ‘ 

A further object of this invention is to provide‘ 
a, rotatable spiral cam track operated from a 
spring or other motor having a spring pressed 
lever engaging the same and operatively con 
nected to the control surface vof the airplanepr 
other ‘device ; the peripheral contour of the cam 
track causing the lever to actuate against the tens, 
sion of its spring and bring about the movement. 
of the control surface and thus causing the’air 
plane to follow a predetermined maneuver or ma 
neuvers. Y, 

A further important object of my invention is 
to provide a spiral cam track made up of one-or 
more sections of a- predetermined peripheral'cone 
?guration, the sections being detachablyassoci 
ated together on a common drive shaft, so‘ that 
cam track sections of different con?gurations can 
be- readily substituted for other sections on the 
shaft and thereby bringabout any desired select 
ed pattern of controlled movement. ‘ - 
A still. furtheriobjectlof my invention. is to ,pro 

vide a novel and simple device for controlling 
the movements of a powered model-airplane and’ 
the like, which will be durable and ef?cient in use 
and one that can be incorporated with a model 
airplane at a small cost. ~ 
With these and other objects in View, the in 

vention consists in the novel construction, ar 
rangement. and formation ‘of parts, as will be 
hereinafter more speci?cally described, claimed, 
and illustrated in the accompanying drawings, in 
which‘ drawings: . > I ‘i _ 

Fig. 1 is a fragmentary perspectivelview ofra 
powered model airplane having my novel control 
mechanism incorporated therewith, parts of the 
?gure being shown broken away and in section 
to illustrate structural detail. .- , , ' ‘ 

Fig. 2 is a longitudinal fragmentary sectional 
view through the bodyor fuselage of the- airplane, 
illustrating my novel cam mechanism and one of: 
the operating .levers. ~ _ > I r . ‘ ' 

Fig. 3 is a fragmentary transverse sectional 
view taken substantially 0n: the line -3-3 of Figs 
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2. looking in the direction of the arrows, illus 
trating the novel cam and the mounting. and 
drive motor therefor. 

Fig. 4 is an edge elevational view of oneof‘the 
cam tracksections; and 

5 is an enlarged fragmentary detail. secs 
tional'view taken on the line 5—5 of Fig. 3 look 
ing in the direction of the arrows, illustrating the 
means of detachably mounting the cam tracksec-a 
tions on the square drive shaft. . Y , ; > 

Referring to the drawings in detail, wherein 
similar reference characters designate corre-~ 
spending parts throughout the severa1 views, the 
letter A generally indicates a model airplane 

' , which can be powered by a miniature internal 
combustion engine 6. The method of powering 
the airplane forms no part of my present'inven 
tion and, hence, will not be described in detail. 
The airplane itself can be of themodel type now 
found in the open market’ and it is to be noted 
that the same includes the fuselage orbodyfl; 
wings 8, and landing gear 9. The‘wings 8_ are 
provided with pivoted ailerons ID. The tail of 
the planecarries the vertical rudder II, which 
is pivoted forswinging movement, and the ele 
vators‘lz. These elevators are also mountedon 
a horizontal pivot for swinging movement. vThe 
control surfaces [0, H, and I2‘ are operatedv 
through my novel mechanism l3, which will now 
be described." ' “ ' > 

This mechanism} l3 includes a spiral cam track 
It preferably madeup of a plurality of cam track 
sections l5. These cam track sections have their 
periphery provided ‘with a predetermined contour 
and the same is provided with cam ‘lobes’ I6 and 
valleys‘v ll. The exact pattern of these lobes and 
valleyslcan be made to suit varying conditions 
and, the surface to be controlled and the sections 
are made‘ to‘ inter?t so that a continuousfcam 
track will be providedwhen the same are associé 
ated together. The axialcenters of the cam track 
sections are provided with square-or polygonal 
shaped'o'pen'ings it? so that the same can be de-‘’ 
tachably mounted upon a square or polygonal 
shaped shaft l9. - "' 

The shaft ‘i9 is externally threaded at its cor 
ners, as area, and is rotatably‘mounted in a'sup 
porting bracket 21. Hence, when the shaft‘is 
rotated, the cam track will be turned therewith. 
The bracket 2| includes a base plate 22' and 

an upstanding rigid supporting ‘arm 23 through 
whicht-he shaft rotatably extends. An adjustable‘ 
supporting bearing ‘arm 2c- is provided for the" 
end ‘of‘the shaft ‘remote from the end supported 

, by the \rigid‘arm ‘23’, and‘ ‘this arm 24 is likewise‘ 



2,457,281 
3 

provided with an opening for rotatably receiving 
the shaft. The lower end of the arm 24 is of a 
hooked shape, as indicated by the reference char 
acter 25, and this hooked end is adapted to be 
inserted in a selected slot ‘26 formed in the base 
plate 22. It is to be noted that there is a‘ plu 
rality of these slots 26 extending along the length 
of the base plate, 7 I 

The shaft [9 is adapted to be operated from a 
suitable motor and I preferably provide a spring 
motor 21 for this purpose, The motor can be 
of the type generally employed for driving me 
chanical toys and the spring can vbe wound by. 
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.4 
in turn, operatively connected to the upper end 
of the short arm 32 of the lever 29. 
The ‘rudder H has secured thereto an out 

wardly projecting rudder arm 44 and this rudder 
arm has pivotally and operatively connected 
thereto a forwardly extending link or rod 45, 
which is pivotally and operatively connected to 
the short arm of the lever 38. The elevators 12 
each have connected thereto a depending elevator 
operating arm or crank 46. Pivotally and opera 
tively connected to each arm 46 is an operating 
rod or link 41. The forward ends of the links 4'! 

' are pivotally and operatively connected to the 
suitable key (not shown). The winding shaft'for ' 
the spring motor is indicated by the reference 
character 28. The shaft 49 is driven from the 
spring motor and the bracket 21 can be connected 
to the casing of the spring motor so that the 
motor and cam track can be handled as a unit, 
if such should be desired. The spring motor 21, 
the cam_' I4 and the bracket 2! ‘are all rigidly se-_ 
cured in the body 1 at the desired point, for 
balance and the like. The spring motor itself can 
be'wound and set in motion‘by a trip lever (not 
shown), and the lever can ‘be tripped either 
manually or by a timing mechanism, (not shown). 

lI'n' orderto operate vthe control surfaces- Ill, II, 
and ‘I2, from the cam track, I employ a plurality 
of ‘le‘v‘e‘rs‘29‘f30‘, and 3!. The lever 29 is employed 
for operating the ailerons“). The lever 30 is em 
ployed for-operating the rudder H and the lever 
3|I'1i's‘f3'eniployed for operating the elevators I2. 
Alli‘oftheseilevers are of the bell crank type and, 
hence, include angularly related short arms 32 
and‘ long arms 33, Allof the levers are rockably 
mounted at their angles by elongated ‘grooves on a 
pivot pinv 34 and this pivot pin can be carried by a 
bracket‘35 secured inside of the fuselage in rear 
of'the cam track. The bracket 35 is provided with 
upstanding guide arms 38 for the levers and the 
levers are located between these guide arms. 
Yj'Attention is called to the mounting of these 
levers and it is to be noted that the mounting is 
such that the levers can rock on the pivot pin 34 
andalso have ya limited swinging movement in a 
horizontal plane for a purpose which will later 
appear‘. ,_ ._ . 

‘ [The-forward ends of the long arms 33 of the 
levers each carries a rotatable grooved roller 
31 ‘and these rollers rideon the periphery of the 
spiral cam track I4. A contractile coil spring 38 
is/providedfor each lever. and the coil springs 
function to hold the long arms of thelevers down 
with the rollers 31 in contact with the cam. 
Hence, the rollers willlfollow the undulations in 
the cam track and the levers will rise and fall ac 
cording to the shape of the cam track. Obviously 
the rollers will follow the spiral‘cam track dur 
ing the rotation thereof and the cam track vcan‘ 
carry a stop arm 39 so that when one roller 
reaches the end of the cam track, further rota 
tion of the cam track will be stopped. This will 
prevent the riding of the rollers ofiof the-cam 
track. 
‘.In order to bring about the movement of the 

ailerons l 0, I mount in the wings 8 rock shafts 40. 
The outer ends of the rock shafts carry radially 
extending operating arms 4! which are anchored 
in their respective aileron. Hence, when the rock 
shaftsare turned; the ailerons will be moved up 
ordown according to the direction of rotation of 
the rock shafts. The inner ends of the rock shafts 
carry cranks 42 a'ndrea'ch crank has operatively 
connected thereto a link 43 and these links are, 

15. 
short arm of the lever 3|. 
At the start of the ?ight of the ariplane, 

selected cam track sections are assembled on the 
,_ shaft l9 and the levers are swung over on the cam 

‘ tracks to their initial starting position and so 
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that the rollers carried thereby can follow along 
the spiral cam track a certain desired distance 
and until the stop arm 38 is reached. Obviously, 
the undulations in the cam track will move the 
levers up and down and this movement will be 
transmitted to the control surfaces ill, II, and I2 
by the operating rods or links 43, 45, and 47. 
In actual practice, the cam track sections have 

portions which represent neutral or normal posi 
tions for the ailerons, rudder and elevators. and 
the tips and lobes are such as to cause these 
control surfaces to move up and down or to the 
right or left, as the case may be. After the de~ 
sired cam track has been inserted and the levers 
initially adjusted or set thereon, the airplane is 
ready for flight in the ordinary method now ur 
sued in handling toy or model airplanes. 

It is to be also understood that the cam track 
sections are coordinated so that the control sur— 
faces will move at the proper time, direction and 
distance taking into consideration the ?ight 
characteristics of the model being used. The 
pattern of travel by the model will be made 
without any attention on the part of the opera 
tor, as the spiral cam track rotates as the model 
‘travels on its course. ' 

~While I have speci?cally shown by attachment 
l3 applied to a motor powered airplane, it is to 
be understood that the principles of my invention 
can be used for steering boats, other toy ve 
hicles, or appliances. 
Changes in details may be made without de 

parting from the spirit or the scope of my in 
vention, but what I claim as new is: 

1. In a toy vehicle having a pivoted control sur 
face, a spiral cam track provided on its periphery 
with lobes and valleys, means for rotating said 
cam track, a pivoted spring pressed lever engag 
ing said cam track and movable therealong dur 
ing the rotation thereof, said lever being adapted 
to ‘rise and fall different distances during its 
travel on said cam track by said lobes and valleys, 
and means operatively connecting the lever to 
the pivoted control surface _ for swinging the 
same, said cam track including a plurality of de 
tachable cam track sections of different periph 
eral con?gurations. 

2. In a toy vehicle having at least one pivoted 
control surface, a spiral cam track including a 
plurality of detachable and’interconnected sec‘ 
tions, a rotatable common shaft for said sections 
for turning the same, means for rotating the 
shaft, a bell crank lever rockably mounted at its 
angle, a grooved roller on said bell crank receiv 
ing and engaging the cam track, means normally 
holding the roller in engagement with the cam 
track. and means operatively connecting the lever 
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to the control surface for swinging said control 
surface during rocking movement of the lever 
under in?uence of the cam. 

JOHN K. SHANNON. 
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