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(54) LATCH SYSTEM WITH POSITION HOLD

(57) A latch system (200) has a pin (204) movable
along a pin axis (220), a control rod (228) connected to
the pin (204), a control wall (208) comprising a control
aperture (226) comprising a lock hole (246) joined to an

unlock hole (250) by a rod channel (292), and a control
knob (236) biased toward the pin (204), wherein the con-
trol knob (236) comprises a lock tip (248) sized to fit within
each of the lock hole (246) and the unlock hole (250).
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Description

BACKGROUND

[0001] Vehicle door latch systems, such as, but not
limited to, door latch systems for helicopters and other
aircraft comprise features configured to positively hold a
latch in either a locked position or an unlocked position.
It can be particularly important that door latch systems
used with helicopters and other aircraft do not acciden-
tally become unlatched so that doors do not open during
flight unless intended to be opened. Some doors remain-
ing closed is a safety of flight issue which requires latches
that are fail-safe from inadvertently opening in flight.
While some door latch systems utilize an overcenter fea-
ture to maintain a door latch in an open position or a
closed position, some overcenter features require utili-
zation of complicated, expensive, and/or heavy compo-
nents or can inadvertently unlatch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002]

Figure 1 is an orthogonal left side view of a helicopter
according to an embodiment of this disclosure.
Figure 2 is an orthogonal top view of the aircraft of
Figure 1.
Figure 3 is a partial oblique left side view of the air-
craft of Figure 1 showing doors of the aircraft of Fig-
ure 1 in greater detail.
Figure 4 is an orthogonal right side view of an aft left
door of Figure 3.
Figure 5 is an oblique rear-right view of a upper lo-
cated latch system of the aft left door of Figure 3.
Figure 6 is an oblique rear-right view a lower located
latch system of the aft left door of Figure 3.
Figure 7 is an orthogonal side view of the lower lo-
cated latch system of Figure 6.
Figure 8 is an oblique cutaway view of the lower lo-
cated latch system of Figure 6.
Figure 9 is a rear-right oblique view of the lower lo-
cated latch system of Figure 6.
Figure 10 is a front-left oblique view of the lower lo-
cated latch system of Figure 6.

DETAILED DESCRIPTION

[0003] In the specification, reference may be made to
the spatial relationships between various components
and to the spatial orientation of various aspects of com-
ponents as the devices are depicted in the attached draw-
ings. However, as will be recognized by those skilled in
the art after a complete reading of the present disclosure,
the devices, members, apparatuses, etc. described here-
in may be positioned in any desired orientation. Thus,
the use of terms such as "above," "below," "upper," "low-
er," or other like terms to describe a spatial relationship

between various components or to describe the spatial
orientation of aspects of such components should be un-
derstood to describe a relative relationship between the
components or a spatial orientation of aspects of such
components, respectively, as the device described here-
in may be oriented in any desired direction.
[0004] Referring to Figures 1-3 in the drawings, a hel-
icopter 100 is illustrated. Helicopter 100 can include a
fuselage 102, a landing gear 104, a tail member 106, a
main rotor system 108 comprising main rotor blades 110,
and a tail rotor system 112 comprising tail rotor blades
114. The main rotor blades 110 and the tail rotor blades
114 can be rotated and selectively controlled in order to
selectively control direction, thrust, and lift of helicopter
100. The helicopter 100 further comprises a fore right
door 116, an aft right door 118, a fore left door 120, and
an aft left door 122. In this embodiment, the fore right
door 116 and the fore left door 120 are attached to the
fuselage 102 via fore hinges 124 which allow an aft por-
tion of the fore right door 116 and an aft portion of the
fore left door 120 to rotate away from the fuselage 102.
Also, the aft right door 118 and the aft left door 122 are
attached to the fuselage 102 via aft hinges 126 which
allow a fore portion of the aft right door 118 and a fore
portion of the aft left door 122 to rotate away from the
fuselage 102. In this embodiment, each of the aft right
door 118 and the aft left door 122 comprise a lip 128
against which an aft portion of the fore right door 116 and
an aft portion of the fore left door 120 are configured to
overlap.
[0005] In other words, the aft right door 118 and the aft
left door 122 must be in closed positions against the fu-
selage 102 before proper closure of the fore right door
116 and the fore left door 120 can be accomplished. Fur-
ther, when starting from completely closed positions, the
fore right door 116 must be at least partially opened be-
fore the aft right door 118 can be opened and the fore
left door 120 must be at least partially opened before the
aft left door 122 can be opened. In this embodiment, the
helicopter 100 further comprises four latch systems 200.
Each of the aft right door 118 and the aft left door 122
comprise door channels 130 adjacent the lip 128 and
latch systems 200 are disposed in an upper portion of
each door channel 130 and disposed in a lower portion
of each door channel 130. In this embodiment, the aft
right door 118 and the aft left door 122 are substantially
symmetrical or mirror images of each other. Although in
this embodiment the aft right door 118 and the aft left
door 122 are not identical, in some embodiments, the
latch systems 200 carried by the aft right door 118 and
the aft left door 122 are substantially the same, identical,
and/or interchangeable.
[0006] Referring now to Figures 5-10, each latch sys-
tem 200 comprises a housing 202 and a pin 204 that is
carried by the housing 202 and movable relative to the
housing 202. The housing 202 comprises a mount wall
206 connected to a control wall 208 that is substantially
orthogonal relative to the mount wall 206. The housing
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202 further comprises an inner wall 210 that is substan-
tially orthogonal to each of the mount wall 206 and the
control wall 208. Still further, the housing 202 comprises
an outer wall 212 that is substantially parallel to the inner
wall 210 and offset from the inner wall 210. Each of the
mount wall 206 and the control wall 208 comprises ap-
ertures configured to receive fasteners 214 that are used
to connect the housing 202 to the door channel 130. Each
of the inner wall 210 and the outer wall 212 comprise
coaxial apertures configured to receive an inner bushing
216 and an outer bushing 218, respectively. The inner
bushing 216 and the outer bushing 218 comprise aper-
tures configured to receive the pin 204 therethrough and
configured to allow movement of the pin 204 along a pin
axis 220 of the latch system 200. The pin 204 comprises
an enlarged receiver 222 comprising an aperture through
the receiver 222 and the aperture extends along a re-
ceiver axis 224.
[0007] The mount wall 206 comprises a control aper-
ture 226 through which a control rod 228 extends and is
received within the aperture of the receiver 222 of the pin
204. In some embodiments, an end portion of the control
rod 228 may be threaded to complement threads of the
aperture of the receiver 222. The control rod 228 further
comprises a shelf 230 sized and configured to not be
able to pass through the control aperture 226. The control
rod 228 further carries a cap 232 comprising a larger
outer diameter than the outer diameter of the control rod
228 that extends through the control aperture 226. The
cap 232 can comprise an a threaded hole configured to
receive a threaded end of the control rod 228.
[0008] Still further, the latch system 200 comprises a
control knob 236. The control knob 236 is a tubular mem-
ber comprising several differentiated internal and exter-
nal diameters so as to provide a cap space 238 through
which the cap 232 can translate along the receiver axis
224, an intermediate space 240 that is too small in inter-
nal diameter to allow entry of the cap 232, and a rod
space 242 that comprises an internal diameter substan-
tially complementary to an outside diameter of the control
rod 228. In this embodiment, the spring 234 is wound
around the control rod 228 and is compressed between
the cap 232 and an interior wall 244 of the control knob
236 so that the control knob 236 is biased toward the pin
204.
[0009] The control aperture 226 generally comprises
a dog bone shaped channel comprising a lock hole 246
comprising an inner diameter substantially complemen-
tary to a lock tip 248 of the control knob 236. The control
aperture 226 further comprises an unlock hole 250 com-
prising an inner diameter substantially complementary
to the lock tip 248. The lock hole 246 and the unlock hole
250 are joined by a rod channel 252 that provides a gap
distance large enough for the control rod 228 to extend
through but too small for the lock tip 248 to fit into. In
some embodiments, the control aperture 226 can be
countersunk using a recess 254 so that the lock tip 248
can be maintained within the recess 254 even while the

lock tip 248 is not received within either of the lock hole
246 or the unlock hole 250.
[0010] In operation, when the aft left door 122 is com-
pletely closed, the latch system 200 can be checked to
ensure that the latch system 200 pin 204 is in a locked
position. The pin 204 is in a locked position when the lock
tip 248 is received through the lock hole 246 until an end
of the lock tip 248 abuts the shelf 230 of the control rod
228. When the pin 204 is in the above-described locked
position, the latch system 200 can be operated to move
the pin 204 from the locked position to an unlocked po-
sition. To move the pin 204 from the locked position to
an unlocked position, the control knob 236 can be pulled
away from the pin 204 along the receiver axis 224 and
against the biasing force of the spring 234 until the lock
tip 248 is fully removed from the lock hole 246. Once the
lock tip 248 is removed from the lock hole 246, the control
knob 236 can be moved closer to the inner wall 210 by
sliding the control rod 228 through the rod channel 252
until the lock tip 248 is aligned with the unlock hole 250.
During this movement of the control rod 228, the pin 204
will also move in the same direction along the pin axis
220, thereby retracting the pin 204 from the relatively
more extended locked position. Once the lock tip 248 is
aligned with the unlock hole 250, the control knob 236
can be released to allow the biasing of the spring 234 to
move the lock tip 248 into the unlock hole 250. Once the
end of the lock tip 248 abuts the shelf 230, the pin 204
is secured in the unlocked position. Of course, the pin
204 can be returned to the locked position by reversing
the above-described steps.
[0011] As a function of the above-described operation,
the latch system 200 can prevent accidental movement
of the pin 204 from a locked position as well as from an
unlocked position. In some cases, it is important to ensure
the pin 204 remains in an unlocked position so that the
aft left door 122 is not accidentally urged toward a closed
position with the pin 204 protruding since doing so can
cause damage to the helicopter 100 and/or the latch sys-
tem 200. In other cases, it is important to ensure the pin
204 remains in a locked position so that the aft left door
122 does not undesirably open.
[0012] While the latch system 200 is primarily de-
scribed above as being used with a helicopter 100, in
alternative embodiments, the latch system 200 can be
utilized in conjunction with any other device. Specifically,
the latch system 200 can be incorporated into left doors,
right doors, fore doors, aft doors, and doors of airplanes
and/or any other vehicle. Still further, the latch system
200 can be utilized in other non-vehicle application while
still providing the same ability to selectively secure a pin
204 in a desired position. While not shown, it will be ap-
preciated that the helicopter 100 and/or any other system
into which the latch system 200 is incorporated, can com-
prise a strike plate comprising a hole or any other suitable
structure for receiving the pin 204 and securing a door
relative to the structure. While the latch system 200 is
shown as being located in particular locations relative to
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a door, in alternative embodiments, the latch system 200
can be located at different locations. Still further, while
the helicopter 100 is shown comprising four doors, an
alternative embodiment of a helicopter comprising the
latch system 200 can comprise a fore left door, an aft left
door, and a fore right door without including an aft right
door. In other alternative embodiments of a helicopter
comprising the latch system 200, a helicopter can com-
prise only one door or two doors, such as, but not limited
to comprising only a fore left door and a fore right door
or only a fore left door or a fore right door. In other em-
bodiments, the latch system 200 can be used on any one
or more of an aft right door, aft left door, fore right door,
and fore left door, and/or any other door carried by the
helicopter.
[0013] At least one embodiment is disclosed and var-
iations, combinations, and/or modifications of the em-
bodiment(s) and/or features of the embodiment(s) made
by a person having ordinary skill in the art are within the
scope of the disclosure. Alternative embodiments that
result from combining, integrating, and/or omitting fea-
tures of the embodiment(s) are also within the scope of
the disclosure. Where numerical ranges or limitations are
expressly stated, such express ranges or limitations
should be understood to include iterative ranges or lim-
itations of like magnitude falling within the expressly stat-
ed ranges or limitations (e.g., from about 1 to about 10
includes, 2, 3, 4, etc.; greater than 0.10 includes 0.11,
0.12, 0.13, etc.). For example, whenever a numerical
range with a lower limit, Rl, and an upper limit, Ru, is
disclosed, any number falling within the range is specif-
ically disclosed. In particular, the following numbers with-
in the range are specifically disclosed: R=Rl +k * (Ru-Rl),
wherein k is a variable ranging from 1 percent to 100
percent with a 1 percent increment, i.e., k is 1 percent, 2
percent, 3 percent, 4 percent, 5 percent,...50 percent, 51
percent, 52 percent,..., 95 percent, 96 percent, 97 per-
cent, 98 percent, 99 percent, or 100 percent. Moreover,
any numerical range defined by two R numbers as de-
fined in the above is also specifically disclosed. Use of
the term "optionally" with respect to any element of a
claim means that the element is required, or alternatively,
the element is not required, both alternatives being within
the scope of the claim. Use of broader terms such as
comprises, includes, and having should be understood
to provide support for narrower terms such as consisting
of, consisting essentially of, and comprised substantially
of. Accordingly, the scope of protection is not limited by
the description set out above but is defined by the claims
that follow, that scope including all equivalents of the sub-
ject matter of the claims. Each and every claim is incor-
porated as further disclosure into the specification and
the claims are embodiment(s) of the present invention.

Claims

1. A latch system, comprising:

a pin movable along a pin axis;
a control rod connected to the pin;
a control wall comprising a control aperture com-
prising a lock hole joined to an unlock hole by a
rod channel; and
a control knob biased toward the pin, wherein
the control knob comprises a lock tip sized to fit
within each of the lock hole and the unlock hole.

2. The latch system of claim 1, wherein the control rod
extends through the control aperture.

3. The latch system of claim 1 or claim 2, wherein the
control rod is sized to be able to extend through each
of the lock hole, the unlock hole, and the rod channel.

4. The latch system of any preceding claim, wherein
when the lock tip is received within the lock hole, the
pin is restricted from movement along the pin axis.

5. The latch system of any preceding claim, wherein
when the lock tip is received within the unlock hole,
the pin is restricted from movement along the pin
axis.

6. The latch system of any preceding claim, wherein
when the control aperture is substantially dog bone
shaped.

7. The latch system of any preceding claim, wherein
the lock tip comprises an outer diameter complemen-
tary to an inner diameter of the unlock hole and com-
plementary to an inner diameter of the lock hole.

8. The latch system of any preceding claim, wherein
the pin comprises an aperture configured to receive
the control rod.

9. The latch system of any preceding claim, wherein
the control rod comprises a shelf and wherein the
control knob can remain biased toward the pin
against the shelf only when the control tip is received
within one of the lock hole and the unlock hole.

10. The latch system of any preceding claim, further
comprising:

a inner wall substantially orthogonally connect-
ed to the control wall; and
an outer wall substantially orthogonally connect-
ed to the control wall;
wherein each of the inner wall and the outer wall
comprise apertures for movably receiving the
pin.

11. The latch system of claim 10, wherein the inner wall
carries an inner bushing and wherein the inner bush-
ing is configured to receive the pin, and/or
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wherein the outer wall carries an outer bushing and
wherein the outer bushing is configured to receive
the pin.

12. The latch system of any preceding claim, further
comprising a cap connected to the control rod, and
optionally one or both of:

(a) the latch system further comprises a spring
compressed between the cap and the control
knob; and
(b) wherein the control knob comprises a cap
space configured to slidably receive the cap
therein and wherein the control knob comprises
an intermediate space adjacent the cap space,
the intermediate space being sized so that the
cap cannot fit within the intermediate space.

13. The latch system of any preceding claim, wherein
the control aperture is countersunk.

14. An aircraft, comprising:

a fuselage;
a door movably connected to the fuselage; and
a latch system carried by the door, the latch sys-
tem comprising:

a pin movable along a pin axis;
a control rod connected to the pin;
a control wall comprising a control aperture
comprising a lock hole joined to an unlock
hole by a rod channel; and
a control knob biased toward the pin, where-
in the control knob comprises a lock tip sized
to fit within each of the lock hole and the
unlock hole.

15. The aircraft of claim 14, wherein any one or more of:

(a) the aircraft comprises a helicopter;
(b) the control rod extends through the control
aperture; and
(c) the control rod is sized to be able to extend
through each of the lock hole, the unlock hole,
and the rod channel.
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