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1. 

This invention relates in general to switch 
Operating mechanism and more particularly to 
improvements in the type employed in aSSocia 
tion with actuators for aircraft control devices 
and components for automatically stopping the 
actuator motor after a predetermined movement 
of the actuator in either direction and for pre 
Venting motor operation of the actuator SCrew in 
either direction and for preventing motor opera 
tion of the actuator screw in a given direction 
after a predetermined extent of movement of the 
screw in that direction. 
One of the primary objects of the invention is 

to provide a limit switch operating mechanism 
that will insure the tripping of the limit SWitches 
upon the completion of a predetermined linear 
movement of the actuator screw in either direc 
tion in response to motor operation, through a 
gear train, so that if the operator closes the 
master switch, the motor is ineffective to continue 
a drive of the actuator screw in that direction 
and effective to drive it in a reverse direction. 
In addition to this object, it has been, observed 

that the aircraft ground crew, in assembling the 
actuator mechanism. On the aircraft, are very 
likely to inadvertently manually rotate the actu 
ator screw relatively to the motor driven torque 
operating nut. Inasmuch as the limit Switches 
have been Spaced for a predetermined length of 

placement of the screw with respect to the limit 
switches destroys the very purpose of the limit 
SWitches. 

It is therefore a primary object of this inven 
tion to provide a limit switch operating mecha 
nism that will automatically compensate for such 
actuator Screw adjustment So that it will trip 
the limit switches at a predetermined screw posi 
tion regardless of whether the screw is extended 
by manually rotating the clevis end of the screw 
Or by the motor through the gear train. 
Another object is to provide in a limit switch 

Operating mechanism a limit Switch actuating 
member that is designed to advance at a slower 
rate of Speed than the actuator Screw So as to 
permit location. Of the limit Switches within a 
relatively Small Space. 
With the foregoing and other objects in view, 

the invention resides in the combination of parts 
ind in the details of construction hereinafter set 
orth in the following Specification, and appended 
laims certain embodiments thereof being illus 
rated in the accompanying drawings in which: 
Figure 1 is a view, partly in side elevation and 

artly in longitudinal Section showing an elec 

travel of the actuator screw, this manual dis- : 
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tric motor, an actuating screw driven thereby, a 
pair of limit switches and the limit switch actuat 
ing mechanism. 

Figure 2 is a view in cross section taken along 
line 2-2 of Figure 1; and 

Figure 3 is an electrical circuit diagram of the 
motor and limit switches. 

Referring more particularly to the drawing, the 
usual reversible electric motor and gear train 
driven thereby are enclosed in a housing i with 
an elbow 2 for suitable electric cables leading to 
a pair of limit micro switches 3 and 4 of the 
plunger type having plungers 5 and 6 and spaced 
a predetermined distance apart longitudinally. 
The micro switches are normally closed and are 
Opened upon depressing the plungers, 
The actuator screw, itself, is shown at 7, with 

its Outer end carrying a clevis 8 for attachment to 
the aircraft part to be actuated in either of two 
reverse directions. Insofar as the elements of 
the present invention are concerned, suffice it to 
Say that Surrounding the actuator screw T is a 
torque tube 9, supported by bearings ie in the 
housing With clearance around the screw , and 
rotatively driven by a suitable gear train driven 
by the usual reversible electric motor. The torque 
tube 9 rigidly carries a torque tube nut 9 near 
its outer end. The torque tube nut 9 is pro 
vided with internal threads of comparatively 
large pitch to mate with corresponding external 
Screw threads on the actuator screw 7. The air 
rangement is such that rotation of the actuator 
nut 9 causes linear movement of the actuator 
Screw 1 in a direction determined by the direc 
tion of rotation of the torque tube nut 9. 
Torque tube 9 is also provided with external 

Screw threads to mate with internal screw 
threads of a limit switch operating tube if that 
Surrounds torque tube 9. The pitch of the mating 
threads of torque tube 9 and tube is approxi 
mately One third of that of the mating threads 
Of the actuator Screw 7 and the torque tube nut 
9. At its inner end, the limit switch operating 
tube i? carries a radially outwardly extending 
SWitch tripping member 2. Switch bracket 3, 
of limit SWitch 3, carries a leaf spring 4 with 
an inwardly extending bent end 5 to be engaged 
by SWitch tripping member 2 and limit switch 
4 is similarly provided with a leaf spring 6 car. 
ried by bracket T and provided with a leaf 
Spring 6 carried by bracket 7 and provided 
With a bent end 8 to be engaged by switch trip 
ping member 2. 
The device also includes a dust tube 9 sur 

rounding the Switch actuating tube inside of 
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housing member 20 and secured rigidly at 2 to 
the actuator Screw 7. Moreover, the dust tube 9 
is longitudinally splined to the Switch actuating 
Screw | A... 
Thus, in operation, the torque tube nut 9' re 

Wolves about the Screw to cause the latter to 
be extended or retracted in accordance with the 
direction of rotation of the motor and its gear 
train. The dust tube, being internally Splined 
along its longitudinal axis, moves linearly with 
the Screw. As the torque tube nut 9' rotates, it 
also drives the Switch actuator tube linearly in 
direct ratio of, for instance, approximately 3 to 1 
ratio to the linear travel of the screw. 
The SWitch tripping member 2 is shown in 

Figures 1 and 3 in engagement with spring 8 to 
Open limit Switch 4. This prevents further re 
traction of the screw even if the operator should 
close the master SWitch for actuator Screw oper 
ation, which would result only in a reverse opera- : 
tion of the motor, the gear train and the Screw 
for extension of the latter to the left, as viewed 
in the drawing. This causes the SWitch actuator 
tube to move to the left until SWitch tripping 
member 2 engages spring 5 to Open limit Switch 
3 to make it impoSSible to extend the Screw any 
further into extended position. 

Normally, the actuator Screw does not rotate. 
However, if in installation or manual adjustment, 
the actuator Screw is rotated manually while the 
torque tube and its nut aire Stationary, the dust 
tube, being Splined to the Switch actuating tube, 
causes the latter to revolve on the torque tube, 
thereby compensating for any adjustment of or 
external rotation of the Screw. 

Figure 3 is an electrical circuit diagram show 
ing the motor at 22 and field coils 23 and 24 lead 
ing respectively to limit micro SWitches 4 and 3 
and and the main manually operated SWitch 25. 
Micro Switch 3 is for actuator Screw retraction. 
Both of these SWitches are normally closed. HoW 
ever, when either is tripped by the switch trip 
ping member 2 of the SWitch actuating tube, that 
micro limit SWitch is opened. While the other micro 
switch remains closed. Thus, if the operator 
closes the main SWitch 25, while, as shown in Fig 
ures 1 and 3, limit micro Switch 4 is open and 
SWitch 3 is closed, the motor cannot rotate in a 
direction to further retract the fully retracted 
actuator screw but is energized to rotate in a 
direction to extend the actuator Screw until micro 
limit Switch 3 is tripped to open position. 

It will therefore be seen that there has been 
provided a mechanism that will trip the limit 
SWitches at predetermined Screw positions, re 
gardless of whether the Screw is extended by ro 
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tating the clevis end of the Screw manually or 
extended by the motor through the gear train. 
Moreover, in this construction the advancing of 
the SWitch actuating tube at a slower rate than 
the screw advances permits location of the limit 
switches relatively close together. 
We claim: 
1. În ai electrical SWitch operating mechanism, 

a plurality of longitudinally spaced electrical 
SWitches, a rotatably driven torque tube and a 
nut rigidly carried thereby having internal 
threads of relatively high pitch, a jack Screw hav 
ing external threads to mate With the internal 
threads of said nut to linearly move Said jack 
Screw in either direction depending upon the 
direction of rotation of said torque tube, a SWitch 
actuating tube having internal threads of rela 
tively low pitch to mate with corerSponding eX 
ternal threads on said torque tube, an outer men 
ber longitudinally Splined to said switch actuat 
ing tube and rigidly secured to Said jack Screw for 
transmitting linear movement to Said SWitch ac 
tuating tube upon rotational moveinent of Said 
jack screw, said Switch actuating tube having a 
switch tripping member at its one end to alter 
nately trip said spaced SWitches. 

2. in an electrical Switch operating mechanism, 
a plurality of longitudinally Spaced electrical 
switches, a rotatably driven torque tube and a 
nut, rigidly carried thereby having internal 
threads of relatively high pitch, a jack Screw hav 
ing external threads to mate with the internal 
threads of said nut to linearly move Said jack 
screw in either direction depending upon the di 
rection of rotation of said torque tube, a SWitch 
actuating tube having internal threads of rela 
tively low pitch to mate with corresponding ex 
ternal threads on Said torque tube, an outer mem 
ber longitudinally Splined to said SWitch actuat 
ing tube and rigidly Secured to Said jack Screw 
for transmitting linear movement to Said Switch 
actuating tube upon rotational movement of Said 
jack screw, said SWitch actuating tube having a 
switch tripping means adapted to alternately trip 
Said Spaced SWitches. 
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