' JKe3e4l, . Z6BT$+ BACKGROUND OF THE I NVENTION 7_. Field of the Invention 10

February 2004 The present invent ion relates to a |latch device to be

equi ped an in-flight nmeal server (service cart) of an airplane
~:and the ND”ﬂW EW"M@ ription of the Prior Art FIG 1 is a schematic view

of the in-flight nmeal server. The in-.flight neal

__server shomn'&%“a whol e by the reference nunber 7 has a box-shaped body 10,
"and the body 1.0 is supported by a caster 1.2. A door ﬁégegi fléﬁg to the

wont and“ﬂﬁﬁmmmmmmm body 10 by a hinge 22 so that it y and.
closed T MLy be | ocked to and unl ocked fromthe body 10 by a

| at ch devi cesggfgy« FI G 6 i s an exploarat.ei'yiview @ the dour 20 equi pped with
a conventional latch device. A latch device 30 has a handle 31. 'The handl e
3l is fixed so treat: it nay be rotated to the direction noving away from

t he door through an axis portion 32 on its u ooh<an. The handle 31 is
connected to a | ever 3F, amPiHRqQUaeprt- BBE] ENVFN iiPported rotatably by a
pin 34 Wen-'n the handle 31 is pulled toward a user,the | ever 36 connected
to the handl e 131 "' 6tdtes tof tHYEr6R A direction with the pin 34 at the
center of rotati 2004 nnected to three

L 3
bolts QL1, 42 an “ﬁénﬁﬁﬁﬁﬁgH“WFH&XPBdgeﬁgie gvghﬁ Q%thhgofhree‘b51ts 41,
42 d 43 h fit to t f t ruded,
an eag, Wl od 040, &ERCP LOLNBEL o, L e hody, 40, side, when. pratr ude

t her eby | ocki & door S rotated to t arrow A

direction, egghmthﬂﬁt gg@pghgstﬁ@ tihe respective bolt to the door so that
the bolt is separateg fromthe catch, and the door is unlocked SUMVARY OF

THE | NVENTI ONachesipt bt i ghtofmale $ehMerak-e kept at an appropriate position
in the galley of the airplane before and after the r neal service At this
position, the doorc. st nd it addeshadti cavieckedosiag eclhy dundependentiyeri mary
and secondary devi ces. Each one of the independent devices is required to
satisfy gl ueistfiengtthmeequseen@nt . under a predeterm ned | oad. However, in
the prior latch device shown in FIG 6, the | ever 36 and each bolts 41, 42
and 43 were dir€titd ynedbhigtt vdat seeaen gidher as brigugle bhe ki nkf gediceso t hey
were regarded as an i ndependent primary device. Accordingly, a turn
retai ner pos“WWﬁheﬂfFﬁi@Heﬁgémﬁé?ddﬁxbheoaﬁhﬁ#bh%bwﬁy3Hhé$dﬁ#¥“§e¢@hdary
device, so there were cases it was difficult for each of the devices
al one to sat?%ﬁyCﬁﬁéeétt%ngﬁth%ﬁdﬁtéﬁbﬁﬁxﬁHdE? tHe f5radef &Y mitidd Afoad. The
pr esent |nvent|%nF§rP i des a Iat9? de%aee €O|VI89 thep% grgh“eqe nentloned
|

above. ' The dbof et td 95t H%)presen ventifon s ™8 equi pped 10

February 2004 w i Bal devi as .t ry .d osi tioned
near the handlelég}%gggrgglﬁéynﬁa% b%gﬁ §O (5ﬁﬂgg§ﬁ¥ﬂa?¥&ﬁ ng§de¥ ice as
the secondary, dgyvisCce ;WAL Chei ScConect ed to the mai n | atch device through a
| i nk mechani sm "The auxiliary latch device .is equipped with an operating
portion formed omd.he ;sHrhase 10halbe ydeaty o2 ©yd bader>shaped.bedy «hi xed to
the interior of the door, a slider inserted slidably to the body, a bolt

f ormed integranwaMﬂﬁnﬁhelstaMeﬂﬁn&espr|ng bi asing the slider to the

unl ocking direction, and a knob for nmanually operating the slider so as to
secure its independentelevilver 8f dree, abaricie eonbithat hamd of thes tiurndr eat i ner
positioned in the galley of an airplane and the auxiliary latch device as
t he secondar3p déwitcet BagHofrathké efndepentehtr cddvicaesoy ohervaatiirsfmi es t he

strength requlrenent under the predeterm ned .| oad.
he door through an axis portion 32 on its upper portion. The

handle 31 1is connected to a lever 36, and the lever 36 is
supported rotatably by a pin 234,

When the handie 31 is pulled toward @ user, the lever 3
connected to the handle 31 rotates to the arrow A direction

with the pin 34 at the center of rotation.



"Further, the operating portion is equipped with a guide groove for guiding

the knob, and a | ock groove for naintaining the knob in a | ocked position,
as well as a colored plate forned on both sides of the knob for indicating

-~the | ocked or unlocked state through the guide groove to the exterior BRI EF

DESCRI PTION OF DRAWNGS FIG 1 is a schematic view of the in-flightneal

.server; FIG 2 is a front view of the door of the in-flight nmeal server
“equi pped with the | atch device according to the presenﬁ0¢Q¥ﬁm%'gﬁ@ﬁ_3 10
of the

February 2004 FIG 3 is a cross-sect_iorral view of the main p

auxiliary auxiliary latch device FIG 4 is a right side viewof FIG 3; FIG
5 .is an expl andt 6F Y2 ViP&w SROW Hg 2he© Sperstior Tof  t He Htki'FitaryUFht ch
device; and FIG 6 is an pl apatory view showing the prior art latch

devi ce PREFE "ENBOR MERT R THE | NVENTI ON f1 G 2 <18 a front view of a

door of an in-flight neal server equipped with.a latch deyice a rding to
t he present inJQh ﬁéﬁ?“%ﬁ%ﬁﬁ?égin§;sngwggfﬁ%jéfg%euj(éﬁeg%%%?ﬁaﬁﬁgaht neal

server 1 is sf ‘BFxﬁdoJJL}filgesfdec%ﬂﬁhgér&orqlc%fd,t@ﬁeggé%f}%gkgﬂ hel diby a turn

retainer 27.0. The turn retainer 210 is supporte in 212 so that it

.nay rotate @) degreesyaFr ound st hgtRE By 242 .+ NheR UG A0q1 he-sevelalh, the
flight attendant opens the torn retainer 210 and pulls the server | out

The server 1.;000paiSeS 2id00ke 20 speunt ed iyl tathi fge o2 te @ndboxnshaped
body 10 supported by a caster 1.2, which nmay be opened and closed. A main

| at ch devi ceclh@0 ikSsegut pped front hrecentdigl Hpar thendebr the Gaer-1x28. Tine
mai n | atch devise 100 has a handle 1.7 0 supported rotatably by a bearing
112. The handle 1.1.0 i. connected to a |ever 120 through a |ink mechani sm
and by pulling the handle 1.10 toward the user than |l ever 120 rotates s 4
10 February 2004 t:-_ > the a¥WREX @ifr 80E1 ORNVENREON ever 220 is connected to
a main bolt. equi pped on the aide portion of the |lever 120 through a |ink
mechani sm si mi | d"et ot He IREEhARIRI M B ned ¥4I & 6 2anUsRIToPrifhe mai n
bolt is :inserted to a catch formed on the body 10 side, and keeps the door
20 | ocked. Wrer“tRB teviEte £261F8t &t 5" 1f the 28Fr BR A gt et eitsnr the main
Doabl | oo thahdortspl ol | Be SALE BodISLENY LhEIRBY' 78 0%, E0%ua 27

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. 6, 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. 'Accofdingly, 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 invention is equipped

o




+An auxiliary latch device 150 provided to the Lower portion of the door 2.0

conpri ses an operating port ion |52 nounted on the surface of the door 20.
"The auxiliary 1-atch device is equipped .inside the operating port=ion

- 152. FIG 3 is a cross-sectional view showing the structure of an auxiliary

| at ch device 150, and FIG 4 is a right side. view of FIG 3. The auxiliary

_latch device |50 has a cylinder-shaped body 7 60, and a slider 166 is
"slidably inserted to the body 160. lan auxiliary bolt i,S no d to the
H0iFetnatygncd

slider 1.66, ,and a spring 169 posit Toned between the nd hte
body 1.60 provides bLai erce‘tQAthetFLider |n,th9igirg%ELop gglALﬂg t he
auxi liary bott" 16910 hdFde SN CHot B0 T eival TV “AFSPH “16B°F ot Fhount i ng
an operational knob .is _provided to the slider . .Ared.colored plate 182
is fixed to %H%K5ﬁ§yfi§§§ 88?f63%53§?ﬁéﬁﬁgcﬁhe%g?naééﬁsgéﬁﬂﬂ%?ggQE%Icolored

plate 184 is,fixed g%ﬁ&fgﬁegnsggi&%ﬁ}‘e Mﬁir%@_ 188, 0PPOsit e Re mall

February 2004 to the auxiliary cam pl ate is nmounted to the slider 166

in the opposit€.sideiet theo@uxid nany RekLhalbdn. TheeCankpl at g, has an
inclined cam surface | 72. The cylinder-shape body 160 is fixed to the
interior of ddhe doars 20:uippddbyithesrwddraanyqgbpbit 162 beimgy idisented to or
renmoved fromthe catch provided on the body 10 side of the server, | ocking
or unl ocki ngsumay:dee qrertfler methr, The ¢ylpirofera shededi3Godgnmecked too ttke | ever
120 of the main latch device penetrates through the cylinder-shaped body
160 and contiactesritheotdmesdrpacer $172epfintdvetecan piiatley 170Lheé s 2 and

-3, when the handle 110 of the main |atch device 100 is operated toward the
. cl osi ng direcbrdh, foaiect het¢enarl vIPDth S heos ki@l i A $hiel o Péefiof [sposite

to arrow A the rod 130 noves in an arrow |'1 direction. Wth the | owering
of the rod 130.9%héCcahfplatechimty mbhveStieNanaarr swEP df Pedtdbitidnd t he
auxiliary bolt 162 is pushed cut against the force of the spring 169, and
i nserted to‘%ﬁﬁ¥d5dP8hLF8rﬁ§Hj%ﬁl%Q1 &8y SEFUES By® tHICRSPEPA on, | ocki ng
i s acconplished. Ve trouQ%p Qﬁﬁurs Lo the_ connecting mechanism of the

nd v

* " }’ 8 S
| ever 120 and t heF&d°130, e RURITPEFS bSItt 162 wi'rl notto1ner

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 gquide
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.

BRIEEF DESCRIPTION OF DRAWINGS
FIG. 1 is a schematic view of the in~-flight meal secrver;
FIG. 2 is a front view of the door of the in-flight mezl

saerver equipped with the latch device according to the present

invention;



' be pushed out, the auxiliary bolt 162 can be pushed out manually by noving
“the pininthe arrow F2 direction. FIG 5 is an explanatory view of the
operation of the auxiliary latch device 6 10 February 2004 An obl ong
--gui de groove 154 and a | ock groove 156 forned vertically dowward fromthe
| eft end of the guide groove 154 are fornmed on the operating portion 152.
~The pin 168 of. a knob 180 fits into the gui de groove 154 and slides in the
““horizontal direction. FIG5 (A) shows the state where tgg: ol t t he

auxiliary latch device is pulled in, so that the knob 180 &PEURY Op4oned on

the right end of the guide groove 154 and a red col ored |nd|catoriplate
182 formed on tHed-ePt 1 8i U P T RECkABDH2 18015 dindi€alad” i T e extler i or .
The user may observe, that thq auxiliary ‘bolt is unlocked by checking the

i ndi cator. \WA&h “PRERAREY e BFCR 156 it Iatch device is operated to the

| ocki ng state, [q% kqog lgorgqyes A w%lew he k@it §|de t hrough the |ink
mechani sm and t'he aUX|F|ar i's” pro ruded to the I ocking

posi tion, as SejﬂﬁlnS segn %@En k@r Q?%gS%%SJW1 QH% nft@chator

plate 184 forned on the Trigh e o |s |n i cated to the

exterior, therghy.s Om@ﬂghhﬁﬁh(khea%QXI|lary bol t has been | ocked. When
trouble occurs int i nk nechanlsn1connect|ng the main latch device and

the auxiliary |atich deyg 68, esdtfhie ratbeiryl ar & Isabah ngewh€ @ rwoll 2 not: -eper at e

even when the main |atch device is operated, and nmaintains the state shown
in FIG 5 (Aviicadi cating the red colored indicator 182. In this case, the
user noves the knob 180 manually and pushes out the auxiliary bolt to the
| ocki ng position, and places the knob 180 in the | ock groove 156, thereby

completing 7
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 210 is supported by
a pin 212 so that it may rotate 90 degrees around the pin 212.
When using the server 1, the flight attendant opens the turn
retainer 210 and pulls the server 1 out.

Tne 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 100 is equipped ts the central portion
of the door 20. The main latch device 100 has a handle 110
supperted rotatably by a bearing 112. The handle 110 is
connected to a lever 120 through a link mechanism, and by

pulling the handle 110 toward the user, the lever 120 rotates



+10 February 2004 the operation. In the present enbodi nent, an exanple is

shown where one auxiliary latch device is formed wwth the nmain | atch device
and the link mechanismfor operating the bolt forned on t=l oe upper portion

—~of the door is the sane as that. of the prior: art, but it. is obvious that

a manual auxiliary latch device may also tie equipped to the operating

. mechani smof the bolt on the upper portion of the door. ;since the
“in-flight neal server is supported at the upper portio()gf t he g&&é_by t he

turn retainer 21U fixed to the counter of the galley atd 8B 2,
when in the storage position inside the galley, it is inportant to confirm -
t he | ocki ng tconidiet poncwfA theasélitth.on the | ower portion of. the door The

I atch device of the door according to the pre-sent .invention, as pentioned
above, enabl es tliFel fetled<ar §S KA SCECBet ovEY rattudl FFUEBRSE He' F8€ki ng
position out of the plurality. of baqlts operated through the |ink nmechanism
by movi ng tﬁédﬁdﬁ&ﬁéﬁ”TﬂgﬁéFb}%Yeﬁaéh‘Hﬁgﬁmglﬁ?%ﬁpéﬂ$g%%ﬁ+§nfdmfﬁ8Llink
nmechani sm and e | ocking is not. done, | l.ocki n e performed

manual |y, sgﬁ1hge&§6ja§é e Real e égéﬁgglg'.K&“gﬂgng%Engyvlngg -, ~ 4

1 —'LS.y L%Beﬁggqj’o laa!:gpch dfaovrim%% e{lge lb%fdéi)gg @‘P{ge ,Ugjln‘%f:'ﬁ'eggs”ay be

performed by i Asérting or “séparating a bolf equ to a door against a

‘catch fornq@eogpgrcgérﬁ§§§£ging portion, wherein said door latch device is

equi pped with main |atc ice device nounted near a handle for operating
said main |atchyand c@n 1@l b apyrd@ateh devike connested 40 isai depmin | atch
device through a |ink nmechanism said auxiliary |latch device being equipped
with an operatinngo poritsi pal fod mrd drom theost Sy frtaee bl @l ideoer rha
cyl i nder-shaped nmain body fixed to the interior of said door, a bolt which
IS integratedow,t hna shilgdeimg aheprong fortdilasiawgnsai.d slider toward an
unl ocking direction, and a knob on the front surface of said door for
manual | y oper at ifmgeisdild aglyi lderchwieni asal 80 doorifisd ¢cloogedl o®er podborn| at ch
device according to claim1, wherein said operating portion is equipped
with a gui defgEbevdeTor OgePTR i Prn?P a9 GO tgPBole’ Mngneai ni ng
said knob in a |l ockin osition. 3. A door latch device where |ocking and
unl ocki ng ey chEpesf rﬁ%d*ﬁycrﬁngWrngf%ﬁ YEhlar &g 24 “HolFEVéGEi pped to a
door agai nst_ a.catgh.forpeq_on a co%responqug Qgtion, wherein said door
larch devi c& PR Ppetf wi'tF SPFAFh TAIEH d&ll ce“mount ed rear a handl e for
operating Said ngjin ch ; .an LLiary | at,ch. devi connected to said
mai n | atch devigghfﬁégég%nggﬁcﬁgﬁgégééggfgbaﬂgpfﬁgﬁ§8§a?§ﬂﬂ§gvgc%£being
equi pped wi th an. operat i Ag-pPLiien {oy med omdrae; sur Eggﬁt%cﬁ@we@oor, a
cylinder-shape d main body fixed to the interior of sald door, a bolt which
is integrated with & slider, a spring for biasing said slider toward an
unl ocking direction, and a knob for nmanually operating said slider, wherein
said slider is eguijpped iwirtyhl @ doberede plsat ka seuny etnasr -bdtdpesi desy of sai d
pin, so that the | ocked or unl ocked ‘

160, and a slider 166 is slidably inserted to the body 160.

An auxiliary bolt 162 is mounted to the slider 166, and a spring
164 positioned between the slider 166 and the body 160 provides
bias force to the slider in the direction pulling the auxiliary
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 Lo the
auxiliary bolt 162 side of the pin 168, and a green colored

plate 184 is fixed to the other side of the pin 168 opposite



“state may be shown to the exterior through a guide groove. O
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109 () - 10%e( Yoo B6SANY&NE) A HBE; auxiliary bolt 162 being inserted to
| Xf F109&' ()-1!1fF10%& ()-1!SFF10%& ()-1fF10% & ()-1 10%& ()-
10%ss& () - b} ’%“Sl-htébf'«(l\OD«iL@rm@; NI Y& € -t BA31eTOSE (e SB3v 10V i(ie- £ ¥/t he
109%& ()-!;fFLO%& ()-1=V

[ 9SH=! < @31(}70}7'«1?-’}’&L ) Lo D@0 %/ & Lyc harongngy( Ye! 883109 7& () - & DS310% / & () - &S

310% & ()- s JASHEL 10/ 10/ 10/S;s10% & ()-F 810% & ()-16
'310% / & () - ' 310W® r(l)p pg@{@d/dl/)@ c@nn@ctpd to the lever 120 of the main
;Ynf} [ <SH=! § "109& () -! | SHF109& 1(—? - - SHF10% o

tch devitde perietrates through the cylinder-shaped body 160

and contacts the cam surface 172 of the cam plate 170.

InFigs 2 and 3, when the handle 110 of the main latch device
100 is operated toward the closing direction, and the lever
120 is rotated in the direction opposite to arrow A, the rod
130 moves in an arrow F; direction.

With the lowering of the rod 130, the cam plate 170 moves to an
arrow F» direction, and the auxiliary bolt 162 is pushed out
against the force of the spring 164, and inserted to the catch
formed on the body side. By this operation, locking is
accomplished.

When trouble o&curs in the connecting mechanism of the
laver 120 and the rod 130, and the auxiliary bolt 162 will not
bepushedout,theauxiliarybolt162<xﬂ1bepmshedoutwmnually
by moving the pin 168 in the arrow b direction.

FiZ. 5 is an explanatory view of the operation of rhe

iary latch device.
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vertically downward from the left end of the guide groove 154
are formed on the operating portion 152.

The pin 168 of a knob 180 fits into the guide groove 154 and
silides in the horizontal direction. FIG. 5(A) shows the state
wnere 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 154, and a red colored indicator plate 182 formed on
the left side of the knob 180 is indicated to the exterior.
The user may observe that the auxiliary bolt is unlocked by
checking the indicator.

When the handle of the main latch device is operated to
the locking state, the knob 180 moves toward the left side
through the link mechanism, and the auxiliary bolt 162 is
protruded to the locking position, as seen in FIG. 5(B). In
this state, a green colored indicator plate 184 formed on the
right side of the knob 180 is indicated tc the exterior, thereby
showing that the auxiliary bolt has been locked.

When trouble occurs in the link mechanism connecting the
main latch delP\ﬁndtheauxiliarylatchc@vice,theauxiliary
latch device will not operate even when the main lateh device

o

o) (A)

is cperated, and maintains the state shown in FIg. ,
indicating the red colored indicator 182.
In this case, the user moves the knob 130 manually =nd

pushes out the auxiliary bolt to the locking pesition, and

piaces the knob 180 in the lock groove 156, thereshy compiating

Eg\ =!,
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/ 10B@
E} dE: /
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10B, 109%& ()- , 10%& 10%& () L 10%& ()- , 109%& ()- , 109%& ()-

8&& Q' dl‘:’“vk@"fﬁé(%ﬁ)% 109%& () -

In the present embodiment, an example is shown where cne
auxiliary latch device 1s formed with the main latch device,
and the link mechanism for operating the belt 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 also
be equipped to the operating mechanism of the bolt on the upper
portion of the door.

Since the in-flight meal server is supported at the upper
portion of the door by the turn retainer 210 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.

The latch device of the door acco%ding to the present
invention, as mentioned above, enables the necessary bholt to
be moved manually to the locking position out of the plurality
of bolts operated through the link mechanism by moving the
handle. Thercfore, 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.
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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,

andaknobonthefrontsurfaceofsaiddoorforn@nuallvo eratinc
yop J

said slider when said door is closed.

2. A door latch device according to claim 1, wherein
saidoperatingportionisequippedwiﬂaaquidegrooveforguiding
a ~pin, 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 eguipped to a door against a catch formed on

a_corresponding portion, wherein said door lacch device is

equipped with a main latch device mounted near a handle for

operatingsaidmainlatchandanauxiliarylatchdeviceconnected

tosaidmainlatchdevicethroughalinkn@chanism,saidauxiliary

latch device being equipped with an cperating portion formed
ep C

on the 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

o

direction, and a knob for manually operating sald slider,

wherein said slider is equippedwithacoloredplate mountad
on both sides of said pin, so that the locked or unlocked

state may be shown to the exterior through a quide groove.
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