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UNITED , STATES ‘PATENT’ OFFICE. 
ALFRED H. HOFER, OF ‘DAYTON; OHIO, AND LUKE '1‘. WICKEY, OF LOS ANGELES, 
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To all whom it may concern .' 
Be it‘ known that we, ALFRED H. HOFER 

and LUKE T. WIOKEY, citizens of the United 
States of America, residing at Dayton, 
Montgomery (30., Ohio, and at Los Angeles, 
county of Los Angeles and State of Cali 
fornia, respectively, have invented a certain 
new and useful Improvement .in Steering 
Mechanism, of which the following is a 
speci?cation. 
Our invention relates to steering mecha'- 

nism particularly designed for aircraft in 
general, the broad object in view being to 

' provide an irreversible self-locking rudder 
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operating member which will remain in 
any‘ position in which it is set, holding the 
rudder locked in a corresponding position 
and thereby relieving the aviator ‘from 
physical and mental strain while ?ying on a 
straight away course. 
The invention is particularly valuable 

when ?ying in cross winds or under any con 
dition where it is necessary to maintain the 
vertical rudder at an angle to the normal 
path of ?ight and at an angle to the longi 
tudinal axis of the machine. _ 
A further object of the inventlon is to 

provide in conjunction with a rudder con 
trolling member, usually consisting of what 
is known in the art as a foot bar, an auto 
‘matic clutch which will enable such foot bar 
to be readily moved by the aviator in the 
usual way for turning the rudder and yet 
upon removal of foot pressure w1ll lock the 
rudder controlling member in a temporarily 
?xed position until the clutch is released by 
the operation of the foot bar. The steering 
mechanism may then be operated in the 
usual way by the aviator for turning the 
vertical rudder to any desired angle. The 
device herein shown and described is also 
valuable to compensate for the slight unbal 
ancing of the airplane for example due to 
the reaction of the propeller on the aerofoil‘ 
surfaces. , 

With the above and other objects in view, 
our‘invention consists in the novel construc 
tion, combination and arrangement herein 
shown, described and claimed. 
In the accompanying drawings: 
Figure 1 is a plan view of the improved 

steering mechanism; . _ 
Fig. 2 is a longitudinal sectlon through 

the same; _ 
Fig. 3 is a horizontal sectlon through the 

center port10n ofv the device showing the 
clutch mechanism; . 

Flg. 4 1s a detail view of the manually 
operated member; - 

Fig. 5 is a detail view of the rudder op 
eratlng member. . - 
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In the standard steering mechanism now 7 
employed in airplanes, what is known‘as 
a_ foot bar is used, said foot bar being the ini 
tial controlling element for the vertical rud 
der. This member is manually operated 
and is hereinafter termed the manually‘ op 
erated member, the same being indicated in 
the drawing by reference character 1. 
In carrylng out the present invention I 

employ in addition to the manually operated 
member or. foot bar 1 a rudder operating 
member or bar 2. Both of the members 1 
and 2 consist of two armed levers and both 
are mounted on a common central pivot 
member 3 to turn or oscillate thereon. The 
rudder operating member 2 is coupled by 
the connections 4: such as cables, to the rud 
der head or cross bar on the vertical rudder, 
not shown,lthe vertical rudder with its cross 
head being of well known construction and 
arrangement and forming part of the em 
pennage of the airplane.‘ . ' 
Associated with the members 1 and 2, is 

clutch mechanism for locking the member 2 
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and thereby locking the vertical rudder , 
against movement. Said clutch mechanism 
embodies a stationary or ?xed annular clutch 
member 5 which is secured to a supporting 
bracket 6 fastened within the fuselage of 
the machine. The clutch mechanism also 
embodies a centrally arranged cam 7 which 
is permanently fastened with two ?at head 
screws and moves with the rudder operating 
member 2. Between the cam 7 and the an 
nular clutch member 5 are movable clutch 
members 8 shown in the form of balls or 
rollers which bear against both the cam 7 
and the annular clutch member 5. The balls 
or movable clutch member 8 are arranged in 
pairs and between the balls of each pair 
there is arranged a thrust spring 9. This 
spring serves to press the balls 8 away from 
each other and into contact with the fixed 
clutch member 5 so that instantaneous grip 
ping or clutching operation will take place 
between‘ the earn 7 and the clutch member 
5 when‘there is a tendency to turn the rud 
der gperating bar 2 and consequently the 
cam . 

95 

100 

105 

110 



The manually operated member 1 has 
projecting therefrom dogs 10 shown in the 

-' form of segmental lugs which. extend with 
in the annular clutch member 5 and between 

5 the pairs of movable clutch members 8. 
The function of the dogs 10 is to partially 
displace certain movable clutch members 8 
and carry them to the directionin which 
manually operated member 1 1s turned, 
thereby releasing the clutch mechanism to 
permit the rudder operating bar 2 to be 

' turned by manually operated member 1. In 
order to insure this operation, the segmental 
slots in rudder operating member, 2, are 
longer than the segmental dogs 10, Whlch 
permits manually operated member 1, to ro 
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'tate suf?ciently to release the ball clutch. 
members 8-; further rotation of manually 
operated member 1 will rotate rudder oper 
ating member 2. _ It is to be understood that 
the cam 7 is loose with respect to plvot pm 
3 so that it may turn thereon and 1t 1s to 
.be further understood that the segmental 

20 

slots in rudder operating'member 2 are suf-' 
25 ?ciently larger than dogs 10 to allow a small 

amount of play. This permits the dogs 10 
to displace the balls 8 ahead of them, before 
cam 7 begins to turn under the propelling 
action of the member 1. i _ i 
The operation of the mechanism may be 

described as follows: . 
The pilot pushes on the manually oper 

ated member 1 at either of the end portions 
thereof causing the movement of cam 7 and 
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quently causing movement of the vertical 
rudder ‘of the aircraft. 4 When the pilot 
pushes on the‘member land starts to turn 
the same, the dogs 10 press against opposite 
movable clutch members or balls 8, there be 
ing no clutching action during this move 
ment. 
the dogs 10 due to the action of the springs 
9. Such is the action when the manually 
operated member 1 is actuated by the foot 
of the pilot. As soon as the foot of the 
pilot is removed from the member 1,_ due 
to'wind pressure on the rudder, the latter 
of course tends to return‘ to its normal posi 
tion. This tendency is transmitted to cam 
7. ‘The cam now tries to turn backwardly 
to its normal osition, but due to the action 
of sprin '9, t e balls 8 are jammed against 
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the stationary annular clutch member 5.‘ 
The rudder operating member 2 is thereby 
securely locked against movement, as is also 
the vertical rudder. . 
When it,is desired to release the clutch, 

pressure is brought to bear on the member 
1 by the pilot’s foot at the opposite end from 
that which originally actuated the do 10 
causing said dogs, which are in fact un ock 
ing dogs, to thrust-said balls out of clutch— 
ing engagement with the cam 7 and the sta 

65 tionary clutch member 5,-p'ushing the dogs 

55 

60 

the rudder operating member 2 and consei 

The other ‘balls 8 are propelled by 

1 ,386 ,785’ 

along a circular ath at the same rate as 
the cam is move . The clutch is thus re-v 
leased so ‘that‘the vertical rudder may be 
moved to the new position where it will be 
automatically locked upon the removal of 70 
the pilot’s foot from the rudder operating 
bar 1. '~ . - _ 

While the clutch mechanism is shown ap 
plied to the rudder controlling or steering ' 
means, it is to be-understood that the mech- 75 
anism above described may also be used for 
controlling other parts of the machine such. 
as the ailerons, engine controls and other de~ 

‘ vices which wlll suggest themselves. 
What I claim is: . 
1. Irreversible self~locking steering mech 

anism for aircraft, embodying in combina 
tion, a centrally pivoted foot-operable steer- I 
ing bar, a centrally pivoted rudder. operat 
ing bar a cam operable by and having a 85 
?xed relation to said rudder-operating bar, 
an annular stationary clutch member, a mov 
able clutch member adapted to effect a lock-' 
ing engagement between said cam and sta 
tionary c utch member, and means on said 90 
foot operable steering bar to release said 
movable clutch member. 

2. Irreversible self-locking steering mech 
anism for aircraft, embodying in combina- 
tion, a centrally ivoted foot-operable steer- 95 
ing bar, a centra y pivoted rudder operat 
ing bar lyin parallel to said steering bar, 
a camopera le by and having a ?xed rela 
tion to said rudder-operating bar, an annu 
lar stationary clutch member, a movable 100 
clutch member adapted to effect a locking 
engagement between said cam and station- ’ 
ary clutch member, and means on said foot 
0 erable steering bar to release said mov 
a le clutch member. I 

3. Irreversible self-locking steering mech 
anism for aircraft, embodying in combina 
tion, a centrally givoted foot-operable steer, 
ing bar, a centra ly pivoted rudder operat 
ing bar, a cam operable by and havm ‘a 110 
?xed relation to said rudder-operating ar, 
and having an eccentric peripheral, working 
face, an annular stationary clutch member, 
a movable clutch member adapted to eifect 
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a locking engagement (between said cam and 11,5 
stationary clutch member, and means on said 
foot operable steering bar to release said ' 
movab e clutch member. > ' ' 

4. Irreversible self-locking steering meeh- . 
anism for aircraft, embodying in combina- 120 
tion, a centrally pivoted foot-operable steer 
ing bar,"a centrally pivoted rudder operat 
ing bar, a cam operable by and havin a 
?xed relation to said rudder-operating _ ar, 
an annular stationary clutch member hav- 125 
ing an mternal working face concentric to‘ ' 
the plvots of the foot-operable steering bar 
and the rudder-o crating bar, a ‘movable 
clutch member a apted to effect a locking 
“engagement between said cam and station- 180 
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ary clutch member, and means on said foot 
operable steering bar to release said mov 
able clutch member. 

5. Irreversible self-locking steering mech 
anism for aircraft, embodying in combina 
tion, a centrally pivoted foot-operable steer 
ing bar, a centrally pivoted rudder operat 
ing bar, a cam operable by and having a 
?xed relation to said rudder-operating bar, 
an annular stationary‘ clutch member, said 
cam being arranged to operate Within the 

annular stationary clutch member, a mov 
able clutch member adapted to e?ect a look 
ing engagement between said cam and sta- , 
tlonary clutch member, and means on said 15 
foot-operable steering bar to release said 
movable clutch member. 
In testimony whereof we a?ix our signa 

tures. - 

ALFRED H. HOFER. 
LUKE T. WIOKEY.v 

Bi ' 


