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1

This invention is directed to a switch having a
plurality of sets of contacts with an interlock
between sets to correlate their operation under
certain conditions. ]

One ohject of the invention is to provide a
switching mechanism having two sets of contacts
with an interlock that determines the position of
one set at o predetermined position or positions
of the other set. .

Another object is to provide a switching mech-
anism in which one set of contacts is moved be-
tween a plurality of positions by rotation of a
member and another set of contacts is actuated
by a second member slidably axially in the first
member. Under cne phase of the invention the
position of the second set of contacts will be cor-
related with the position of the first set at one
or more positions of the first set. A broader ob-
jeet is to provide a mechanism in which the op-
crative position of two control means of any type
are correlated under cerfain conditions.

A still furtber object is to provide a switch
mechanism wherein two normally manually op-
erable switches are moved to predetermined po-
sitions under certain conditions of a third switch.

Other objects will be apparent from the fol-
Jowing specification and claims, and from the
drawing, in which:
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Figure 1 is an elevation of the panel of the se-,

Jector switch-as it appears to the operator;

Pigure 2 is an elevation of the selector switch
as seen from the right of Figure 1;

Pigure 3 is an elevation of the
same aspect as Figure 1
control knobs removed, and with the operative
parts in the same position as in Figure 1;

Figure 4 is a sectional view taken on line 4—4#4
of Figure 3 and with the switeh turned to the
“Glide” position; and

Pigure b is a fragmentary section taken on line
55 of Figure 3, with the switech turned to the
“@Glidae” position.

The illustrative embodiment of the invention
is a function selector switch used in an airplane
to tie the antomatic approach system into the
autopilet system so that the airplane will be
guided in accordance with a radio landing ap-
proach beam. Inthe “Outbound” and “Inbound”
positions, the radio beam controls only the hori-
zontal direction of the airplane, while in the
«Glide” position the altitude of the airplane, is
also controlled. In order to prevent excessive
deviations from the desired course, as might be
caused by changing cross wind, a directional gy-
roscope signal may be added to the radio signal
so that changes in heading will be sensed and
corrected before the airplane is actually off the
beam. The construction of the switch is such
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that the gyroscope signal is optionally available
in the “Inbound” and «Outbound” positions, but
is positively included in the «Glide” position. An
additional manual switch controlling available
engine power is also positively moved to its high
power position when the selector switch is turned
to “Glide.”

Figures 1 and 2 show a portion of a panel 10
which also carries other coritrols for an auto-
matic approach. coupler with which the present
invention is not concerned. A channel shaped
frame {1 is suitably secured to the backside of
the panel {0 and carries the several elements of
the switching mechanism. As seen in Figure 2,
4 two section rotary tap switch 14 is secured to the
rear surface of the frame 1. The tap switch 14
includes a drive shaft 15 that extends through
the frame 11 toward the panel §0. The switch
14 includes a detent mechanism comprising @
stationary member 16 having a plurality of raised
and lowered portions with which a pair of balls
IT are adapted to engage. The balls T are car-
ried by a flexible strip 18 rotatable with the shaft
(5 so that the shaft will tend to stop only in po-
sitions corresponding to operative positions of
the tap switch. The rotary tap switch is of con-
ventional -commercially available construction
and it is not believed necessary to describe it in
detail. A tube 2i is secured to the end of the
shaft 15 and extends outwardly through the panel
i0, and a knob 22 is secured thereto by a set screw
23 so that the rotary tap switch 14 may be angu-
larly positioned from the front face of the panel
0. Suitable stop means, not shown, is provided
in the tap switch 14 to limit rotation of the knob
29 to the indicated positions of «Outbound” and
“(31ide,” as indicated in Figure 1.

As seen in Figures 2 and 3, the frame i1 carries
a snap switch 25 having an actuating button 26
which, ‘when depressed, is adapted fo close the
cireuit through the switch to provide the gyro-
scope control function mentioned above. The
details of the internal construction of the switch
25 have no bearing on the present invention and
are therefore not shown in detail. As shown
most clearly in Figure 4, a sleeve 28 is carried by
the tube 21 and is axially slidable thereon. A
rod 28 is carried within the tube 21 and is con-
nected to the sleeve 28 by a pin 3¢ which extends
through slots 31 in the tube 2 [. It will be seen,
therefore, that the sleeve 28 and rod 29 will ro-
tate with the tube 21 but may be axially displaced
with respect thereto by movement of the pin 30
in the slot 31. A knob 33 carried on the end of
rod 29 and disposed on the outer surface of the
knob 22 is available for manually displacing the
sleeve 28 when the knob 22 is in either the “Out-
bound” or “Inbound” positions. A circular disc
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35, integral with the sleeve 28, has a rounded pe-
riphery adapted to engage the actuating button
26 of the snap switch 25 when the sleeve 28 is
moved inwardly to the position indicated in Fig-
ur . .

124pair of conically shaped cams 38 are carvied
on the surface of the disc 35 facing rearwardly
or toward the tap switch 14. A pair of cooperat-
ing conical cams 39 are carried by the frame
and face outwardly therefrom and cooperate with
the cams 28 in the “off”” position of the tap switch
to force the disc 35 out of engagement with the
actuating button 26 of the snap switch 28. 'The
disc 35 also carries a pair of conically shaped
cams 41 which extend from the opposite surface
thereof or toward the panel {@. A pair of brack-
ets 43 are suitably secured to the frame if and
carry a pair of conically shaped cams 44 dis-
posed to cooperate with the cams 41 to force the
sleeve 28 and the disc 3§ to its innermost posi-~
tion to actuate the snap switeh 25 when the knob
22 is turned to place the tap switch 14 in the
“Glide” position. It will be noted that neither
set of cams are effective to determine the posi-
tion of the sleeve 28 when the knob 22 is posi-
tioned in either the “Outhound” or the “In-
bound” positions. The brackets 43 also carry
a pair of blocks 48 which are bored to receive
a pair of radially displaceable balls 47, which are
biased by springs 48 into an engagement with
the sleeve 28. The sleeve 28 is provided with a
pair of shallow annular depressions 58 and 54
separaied along the length of sleeve 28 by dis~
tance corresponding to the two operative posi-
tions thereof. The spring biased balls 47 coop-
erate with the depressions 58 and 5{ to provide
a. detent to maintain the sleeve 28 in either of
its operative positions. The blocks 86 are sur-
mounted by a generally annular plate 54 that

serves to increase the rigidity of the assembly

comprising the brackets 43 and blocks 48.

The switching mechanism also includes a man-~
- ually operable switch adapted to control the
power available from the aircraft power plant.
As seen in Figure 1 this switch is designated
“Engine R. P. M.” and is actuated by two but-
tons, one of which is labeled “Efficiency” and
the other of which is labeled “Approach.” The
details of this switch are best seen in Figure 5.
A rockable lever 56 is pivoted in the frame ii

and has a laterally extending arm 57 adapted to

engage the actuating button 59 of a snap switeh
60 which is secured to the frame Ii. A push
button 62 is slidable in a bushing 83 which is
secured to the frame fi. The push bution 62
has a pin on its inner end that engages a slot
in the left hand end of the lever 56 so that recti-
linear movement of the button may be trans-
lated into rofary movement of the lever 5§. Like-
wise, a push button 65 is slidable in a bushing
66 and carries a pin that rides in a slot in the
right hand end of the lever 56. It will be seen
that depression of the button 65 causes engage-
ment of the actuating button 52 of the switch
66 by the arm 57 whereas depression of the but-
ton 62 causes the arm 57 to move to the right out
of engagement with the actuating button. As
best seen in Figure 2, the arm 57 is provided with
&8 laterally extending ear 89 that is adapted to
be engaged by an arm. 7! that extends radially
from the disc 35 and is carried thereon by a plate
12 that is secured to one face of the disc. The
arm T1{ is so located with respect to the disc 35
that it engages the ear 59 and moves the lever
56 and the arm 57 to switch actuating position
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when the disc 3§ and the sleeve 28 are turned
to the “Glide” position. It is desirable that the
engine should be operating under conditions such
that emergency power is available when the air-
craft is coming in for a landing. Under blind
landing conditions the pilot has many things te
occupy his mind and it is desirable that the en-
gine be conditioned to supply maximum power
in case of emergency even though the pilot
should forget to actuate the switch. By provid-
ing the described interlock between the switch
that controls engine power and the automatic
approach system the proper engine condition is
assured.

As described above, the switch 25 may be ac-
tuated at the option of the pilot when the tap
switch 14 is positioned in either the “Cutbound”
or “Inbound” positions, but it is impossible for
the pilot to forget to actuate the gyroscope con-
trolling switch 23 when the tap switch (4 is
turned to the “Glide” position, and the airplane
is descending for a landing.

While the invention has been deseribed in con-
nection with a switching mechanism designed for
a very specific purpoese, it will be understood that
it would be equally applicable to other purposes
where correlation between the operative positions
of two or more switches is desivred. It is also con-
templated that the invention might be utilized
in connection with other than manually oper-
able switches. The scope of the invention is to
be determined only by the appended claims.

I claim as my invention:

1. An electric switching mechanism compris-
ing, a frame, a first switch carried by said frame,
8 member movable in said frame to move said
first switch between a plurality of operative po-
sitions, a second switch carried by said frame,
a second member movable in said frame to move
said second switch between two operative posi-
tions, a linkage interconnecting said first and
second members causing said second member to
assume a position causing operation of said sec-
ond switch to one of its operative positions when
said first member is moved to a predetermined
position, and manually operable means efective
to move said second member at other positions
of said first member to determine the operative
position of said second switch.

2. An electric switching mechanism compris-
ing, a frame, a first switch carried by said frame,
a member movable in said frame to move said
first switch between three operative positions, a
second switch carried by said frame, a second
member movable in said frame to move said sec-
ond switeh betwzen two operative bositions, and
a linkage interconnecting said first and second
members and said frame, said linkage actuating
said second member to a position corresponding
to one operative position of said second switch
on movement of said first member to a position
corresponding to the first position of said first
switch, said linkage actuating said second mem-

‘ber to a position corresponding to the other on-

erative position of said second switeh on move-
ment of said first member to 3 position corre-
sponding to the second position of said first
switch, and said linkage having no effect on the
operative position of said second member when
said first member is moved to the position caus-
ing said first switch to assume its third opera-
tive position.

3. An electric switching mechanism comprising,
a frame, a first member rotatable in said frame,
a first switch movable between g plurality of
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operative positions by angular movement of said
first member, a second member rotatable with
said first member and slidable axially with re-
spect thereto, a second switch actuated between
first and seccond operative positions by axial
movement ¢f said second member, cam rmeans
acting hetween said frame and seid second mem-
ber in one angular position of said members to
cause said second member to assume a position
to actuate said second switch to its first operative
position, and a knob on said second member for
manually positioning said second member to
move said second switch between its first and see-
ond positions at other angular positions of said
first member.

4. An electric switching mechanism compris-
ing, a frame, a first member rotatable in said
frame, a first switch movable between three op-
erative positions by rotation of said first mem-
ber, a second member rotatable with said first
member and slidable axially thereon, a second
switch actuated between first and second opera-
tive positions by axial movement of said second
member, and cam means acting between said
frame and said second member in one angular
position of said members to move zaid second
member to actuate said second switch to its Arst
operative position, in a second angular position
to permit said second member to be moved axial-
ly to actuate said second switch to either of its
operative positions, and in a third anguiar posi-
tion to move said second member positively to
the position in which said second switch is moved
to its second operative position.

5. An electric switching mechanism compris-
ing, a frame, a member pivotally mounted in said
frame, means on said frame preventing axial
movement of said member, a tap switch carried
by said frame and actuatable between a plurality
of operative positions on a rotation of said mem-
ber, a rod slidable axially within a tubular por-
tion of said member, a sleeve slidable axially on
an external surface of said member, means ex-
tending radially through a lateral opening in
said member and interconnecting said rod and
said sleeve to cause the axial position of said
sleeve to correspond to the axial position of said
rod, a second switch carried by said frame and
having an actuator movable between two op-
erative positions by said sleeve on axial move-
ment thereof, a pair ¢f cooperating cam surfaces
carried by said frame and said sleeve causing said
sleeve to assume a predetermined axial position
when said member is moved to a predetermined
angular position, and a knob on said rod for man-
ually positioning said sleeve.

6. An electric switching mechanism compris-
ing, a frame, a member pivotally mounted in said
frame, means on said frame preveniing axial
movement of said member, a tap switeh carried
by said frame and actuatable hetween a plurality
of operative positions on rotation of said mem-
ber, a rod slidable axially within a tubular por-
tion of said member, a sleeve slidable axiglly on
an external surface of said member, means ex-
tending radially through a lateral opening in
said member and interconnecting said rod and
said sleeve to cause the axial position of said
sleeve to correspond to the axial position of said
rod, a second switch carried by said frame and
having an actuator movable between two opera-
tive positions by said sleeve on axial movement
thereof, a first pair of cooperating cam surfaces
on said frame and said sleeve causing said sleeve
to assume one axial position when said member
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is moved to a first predetermined angular posi-
tion, a second pair of cooperating cam surfaces
on said frame and said sleeve causing said sleeve
to assume its other axial position when said mem-
ber is moved to a second predetermined angular
position, and a knob on said rod for manually
positioning said sleeve and determining the op-
erative position of said second switch at other
angular positions of said member.

7. An electric switching mechanism compris-
ing, a frame, a first member rotatable in said
frame, a first switch movable between a plurality
of operative positions by angular movement of
said first member, a second member rotatable
with said first member and slidable axially with
respect thereto, a second switch actuated between
first and second operative positions by axial
movement of said second member, cam means
acting between said frame and said second mem-
ber in one angular position of said members to
cause said second member to assume a position
to actuate said second switch to its first operative
position, a knob on said second member for man-
ually positioning said second member to move
said second switch between its first and second
positions at other angular positions of said first
member, a third switch carried by said frame,
means including a manually operable member
for actuating said third switch between first and
second operative positions, and an arm project-
ing radially from said second member and
adapted in one angular position of said members
to engage said means and actuate said third
switch to its first operative position.

8. An electric switching mechanism compris-
ing, a frame, a first member rotatable in said
frame, a first control means movable between
a plurality of operative positions by angular
movement of said first member, a second member
rotatable with said first member and slidable
axially with respect thereto, a second control
means actuated between first and second opera-
tive positions by axial movement of said second
member, cam. means acting between said frame
and said second member in cne angular position
of said members to cause said second member to
assume a position to actuate said second control
means to its first operative position, and a knob
on said second member for manually positioning
said second member to move said second control
means between its first and second positions at
other angular positions of said first member.

2. An electric switching mechanism compris-
ing, a frame, a first switch carried by said frame,
a member movable in said frame to move said
first switch between a plurality of operative posi-
tions, a second switch carried by said frame, a
second member movable in said frame to move
said second switch between two operative posi-
tions, and interlocking means acting on said
second member at one position of said first mem-
ber to cause said second member to assume
8 position in which said second switch is moved
to one of its operative positions, said interlocking
means being ineffective to determine the posi-
tion of said second member at another position
of said first member.

GEORGE A. KWASNIEWSKTI.
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