
;EFe3e3~0,(T6*T~#)10 February 2004 DOOR LATCH DEVICE BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to a
latch device to be equipped in a door of an in-flight meal server (service
cart) of an airplane and the like. 2. Description of the Prior Art FIG. 1
is a schematic view showing the outline of the in-flight meal server. The
in-flight meal server shown as a whole by the reference number 1 has a
box-shaped body 10, and the body 10 is supported by a caster 12. A door 20
is fixed to the front and back of the body 10 by a hinge 22 so that it may
be opened and closed The door 20 may be locked to and unlocked from the
body 10 by a latch device 30. FIG. 6 is an explanatory view of the door 20
equipped with a conventional latch device. A latch device 30 has a handle
31. The handle 3i is fixed so that it may be rotated to the direction
mcving awa~a from the door through an axis portion 32 on its upper portion.
The handle 31 is connected to a lever 36, and the lever 36 .is supported
rotatably by a pin 34. When the handle 31 is pulled toward a user, the l
ever 36 connected to the handle 31 rotates to the arrow A direction with
the pin 34 at the center of rotation. 1   10 February 2004 A lever 36 is
connected to three bolts 41, 42 and 43 through link rods 45, 46 and 47. The
three bolts 41, 42 and 43 each fit into a catch formed on the body 10 side
when protruded, thereby locking the door. When the lever 36 is rotated to
the arrow A direction, each link rod pulls in the respective bolt to the
door so that the bolt is separated .from the catch, and the door is
unlocked. SUMMARY OF THE INVENTION 



The in-flight meal server is kept at an appropriate position in the galley
of the airplane before and after the f meal service. At this position, the
door is maintained at a locked state by independent primary and secondary
devices. Each one of the independent devices is required to satisfy the
strength requirement under a predetermined load. However, in the prior
latch device shown in FIG. F>, the lever 36 and each bolts 41, 42 and 43
were directly connected to each other through the link rod, so they were
regarded as an independent primary device. Accordingly, a turn retainer
positioned in the galley of the airplane was the only secondary device, so
there were cases where it was difficult for each of the devices alone to
satisfy the strength requirement under the predetermined load. The present
invention provides a latch device solving the problems mentioned above. The
door latch device of the present intention is equipped 2   10 February 2004
with a main latch device as the primary device positioned near the handle
for operating the latch, and an auxiliary latch device as the secondary
device which is connected to the main latch device through a link
mechanism. The auxiliary latch device is equipped with an operating portion
formed on the surface of the door, a cylinder-shaped body fixed to the
interior of the door, a slider inserted slidably to the body, a bolt formed
integrally with the slider, a spring biasing the slider to the unlocking
direction, and a knob for manually operating the slider so as to secure its
independence. Therefore, by the combination of the turn retainer positioned
in the galley of an airplane and the auxiliary latch device as the
secondary device, each of the independent devices alone satisfies the
strength requirement under the predetermined load. Further, the operating
portion is equipped with a guide groove for guiding the knob, and a lock
groove for maintaining the knob in a locked position, as well as a colored
plate formed on both sides of the knob for indicating the locked or
unlocked state through the guide groove to the exterior. BRIEF DESCRIPTION
OF DRAWINGS FIG. 1 is a schematic view of the in-flight meal_ server; FIG.
2 is a front view of the door of the in-flight meal server equipped with
the latch device according to the present invention; 3  



10 February 2004 FIG. 3 is a cross-sectional view of the main portion of
the auxiliary latch device; FIG. 4 is a right side view of FIG. 3; FIG. 5
is an explanatory view showing the operation of the auxiliary latch device;
and FIG. 6 is an explanatory view showing the prior art latch device.
PREFERRED EMBODIMENT OF THE INVENTION FIG. 2 is a front view of a door of
an in-flight meal server equipped with a latch device according to the
present invention. The drawing shows the state where an in-flight meal
server 1 is stored inside a counter 200 of the galley, and held by a turn
retainer 210. The turn retainer 2l0 is supported by a pin 2l2 so that it
may rotate 90 degrees around the pin 212. When using the server l, the
flight attendant opens the turn retainer 2l0 and pulls the server 1 out.
The server 1 comprises a door 20 mounted by a hinge 22 to a box-shaped body
10 supported by a caster 12, which may be opened and closed. A main latch
device l00 is equipped to the central portion of the door 20. The main
latch device l00 has a handle 110 supported rotatably by a bearing 1l2. The
handle l10 is connected to a lever l20 through a link mechanism, and by
pulling the handle l10 toward the user, the lever 12G rotates 4   10
February 2004 to the arrow A direction. The lever l20 is connected to a
main bolt equipped on the side portion of the lever l20 through a link
mechanism similar 



to the mechanism explained in FIG. 6. Usually, the main bolt is inserted to
a catch formed on the body 10 side, and keeps the door 20 locked. When the
lever 120 rotates in the arrow A direction, the main bolt is pulled out
from the catch, thereby unlocking the door, and enabling the door 20 to be
opened. An auxiliary latch device 150 provided to the lower portion of the
door 20 comprises an operating portion 152 mounted on the surface of the
door 20. The auxiliary latch device is equipped inside the operating
portion 152. IG. 3 is a cross-sectional view showing the structure of an
auxiliary latch device l50, and FIG. 4 is a right side view of FIG. 3. The
auxiliary latch device l50 has a cylinder-shaped body l60, and a slider l66
is slidably inserted to the body l60. An auxiliary bolt l62 is mounted to
the slider 166, and a spring l64 positioned between the slider l66 and the
body l60 provides bias force to the slider in the direction pulling the
auxi~_iary bolt 162 inside the body 160 regularly. A pin 168 for mounting
an operational knob is provided to the slider 166. A red colored plate 182
is fixed to the auxiliary bolt l62 side of the pin 168, and a green colored
plate 184 is fixed to the other side of the pin 168 opposite 5   10
February 2004 to the auxiliary bolt side. A cam plate l70 is mounted to the
slider 1 66 in the opposite s ode of the auxiliary bolt l62. The cam plate
has an inclined earn surface 1?2. The cylinder-shaped body i60 is fixed to
the interior of the door 20, and by the auxiliary bolt 162 being inserted
to 



or removed from the catch provided on the body 10 side of the server,
locking or unlocking may be performed. The tip of a rod l30 connected to
the lever l20 of the main latch device penetrates through the
cylinder-shaped body 160 and contacts the cam surface 172 of the cam plate
1?0. In Figs 2 and 3, when the handle l10 of the main latch device 10U .is
operated toward the closing direction, and the ever 120 is rotated in the
direction opposite to arrow A, the rod l:30 moves in an arrow F1 direction.
With  the lowering of the rod 130, the cam plate 170 moves to an arrow F-,
direction, and the auxiliary bolt l62 is pushed out against the force oz
the spring l64, and inserted to the catch formed on the body side. By this
operation, locking is =.ccompiished. When trouble occurs in the connecting
mechanism of the lever 120 and the rod l30, and the auxiliary bolt l62 will
not Lie pushed out, the auxiliary bolt 162 can be pushed out manually by
moving the pin l68 in the arrow F= direction. FIG. 5 is an explanatory view
of the operation of the auxiliary latch device. 6   10 February 2004 An
oblong guide groove 154 and a lock groove 156 formed vertically downward
from the left end of the guide groove 154 are formed on the operating
portion 152. the pin l68 of a knob l80 fits into the guide groove 154 and
slides in the horizontal direction. FIG. 5 (A) shows the state where the
bolt of the auxiliary latch device is pulled in, so that the knob 180 is
positioned on the right end of the guide groove l54, and a red colored
indicator plate l82 formed on the left side of the knob l80 is indicated to
the exterior. The user may observe that the auxiliary bolt is unlocked by
cheching the indicator. When the handle of the main latch device is
operated to the locking state, the knob 18C moves toward the left side
trough the link mechanism, and the auxiliary bolt l62 is protruded to the
locking position, as seen in FIG. 5(B). In this state, a green colored
indicator plate l84 formed c>n the right side of the knob 180 is indicated
to the exterior, thereby snowing that the auxiliary bolt has been locked.
When trouble occurs in the link mechanism connecting the main latch device
and the auxiliary latch device, the auxillary latch device will not operate
even when the main latch device i5 operated, and maintains the state shown
in FIG. 5(A), indicating the red colored indicator l82. 



In this case, the user moves the knob l80 manually and pt:shes out the
auxiliary bolt to the lc.>cking position, and pl aces the knob l80 in the
lock groove 156, thereby completing 7   10 February 2004 the operation. In
the present embodiment, an example is shown where one auxiliary latch
device is formed with the main latch device, and the link mechanism for
operating the bolt formed on the upper portion of the door is the same as
that of the prior art, but it is obvious that a manual auxiliary latch
device may al so be equipped to the operating mechanism of the bolt on the
upper portion of the door. mince the in-flight meal server is supported at
the upper portion of the door by the turn retainer 21U fixed to the counter
of the galley as seen in FIG. 2, when in the storage position inside the
galley, it is important to confirm the locking condition of the bolt on the
lower portion of the door. r The latch device of the door according to the
present invention, as mentioned above, enables the necessary bolt to be
moved manually to the locking position out of the plurality of bolts
operated through the link mechanism by moving the handle. Therefore, even
when a problem occurs to the link mechanism and the locking is not done,
the locking may be performed manually, so the door may be sealed securely.
8   10 February 2004 CLAIMS: oil a ;_  1- A door latch device where locking
and unlocking may be performed by inserting or separating a bolt equipped
to a door against a catch formed on a corresponding portion wherein said
door latch device is equipped with a main latch device mounted near a
handle for operating said main latch and an auxiliary latch device
connected to said main latch device through a link mechanism, said
auxiliary latch device being equipped with an operating portion formed on a
front surface of said door, a cylinder-shaped main body fixed to the
interior of said door, a bolt which is integrated with a slider, a spring
for biasing said slider toward an unlocking direction, and a knob on the
front surface of said door for manually operating said slider when said
door is closed. 2 - A door latch device according to claim 1, wherein said
operating portion is equipped with a guide groove for guiding a in, and a
lock groove for maintaining said knob in a locking position. 3. A door
latch device where locking and unlocking may be performed by inserting or
separating a bolt equipped to a door against a catch formed on a
corresponding portion, wherein said door latch device is equipped with a
main latch device mounted near a handle for operating said main latch and
an auxiliary 1atch device connectad to said main latch device through a
link mechanism, said auxiliary latch device being equipped with an
operating portion formed on the surface of said door, a cylinder-shaped
main body fix?d to the interior of said door, a bolt which is integrated
with a slider, a spring for biasing said slider toward an unlocking
direction, and a knob for manually operating said slider, wherein said
slider is equipped with a colored plate mounted on both sides of said pin,
so that the locked or unlocked state may be shown to the exterior through a
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