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doors, drawers, work tables, ﬁ?ﬁwﬁf;@i ltgrays. Typi cam mﬁw ’w
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manuf act Y FCRIPRRRAYe u@ I‘g ﬁ%?‘tﬁ%%ﬂet f@?@ﬁtrlétlﬁﬁi g‘r%g‘?%'? %’)%%@8’%. ng

a body andhyhaveoveri80tretginetsl y ext ending fromthe body. A bore is forned

axially throu "E&Q

mechani sm i s oarreddllé #r%@hﬁga&aﬁrgﬁmf&d lsttﬁﬁ tg‘?ﬁ E@Eéj@

axi al boped exnsAsiveto métarfacftat@@n pssepbl er@t%tpﬁl@rlr morecompligated desighe of the
retainer faci ootsba@em@vea@ueylrt@met Qs heedeat R ddilesshthe prolemetaidtiited with

installed. in ri. t. t ul ar
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detent negpAeive 0 AAAMESErS! ots forned on the bushing. A rotation limting
mechanismis fornmed in the axial bore near the front face of the retainer.
The rotation limiting nmechani smincludes an arcuate groove formed on the

i nner suSUMBMARY OFTHBINVENTIONhe front face of the retainer. In this
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rear face of the retalne wherein t dg canfrotate JStlveto

bushi ng, e ‘tfrr{? mUg® %fa?lflP% i of g t?%%‘“hg{ﬂ act
out er di arreter not smaller than the dianeter of the bore the first portlon
havi ng an opening, wherein the first portion is external of the bore,

second smal | er diameter cylindrical portion extending fromlmm Lm“m‘mmn“muw
portion, the second portion having a thickness) a centres! an
outside diameter smaller than the inside dianmeter of the CGore, ~ahebei n the
second portion extends to the arcuate path formed in the body, and wherein
the central opening of the second portion is aligned with the opening

through the first portion defining a bushing bare, at |east one opening
forned through_tlre thlckness of the second portlon outer surface for
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a second ball seated at the groove and extending into the arcfg @ma?mg and
a stud fitted through the bushing bore fromthe second di aneter section and
ext endi ng beyond the first dianmeter section. In accordance with a second
aspect of the invention) there is provided a galley retainer for

r est r aiméechgnismmempriscea bilf beringtshated én thiegerove doquradsinng era! dfabky blhitig g
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extending fromthe front erern

wal | witmiting machagism is foswed Bta)’tbﬁéwéﬁ‘iﬁ’eﬁ"%t“tth? bushing andrhall tbcﬂhegsrle@lacéace an
ar m ext endi ng ff?ﬁ“a%cb Eegﬁtht g&t%(ﬁiz@gopﬂ@’n s ﬁtefrgrigg (hé th &y he

bore extending di
the hole; a flrstrgt%?\%? sea?e{? e?% esrh l'thd in the
bore from the reabofphaving afens mfar Ff@r‘“&\h’éﬁ‘”éﬁi ﬁhct'he‘fd@blw)luem and nftamt face;

relative to the h.usxla.heg):nd(hgﬁbﬁsmcrtgnd@@rmrl sing, 2 .~ 0 OCT 2002 a first

| ar ger di aneter rti | 1 e han the dj aneter of
t he bore and havigﬁg af(()ﬁméc%n %%hqpﬁbg{i?% c"(qé‘tgtbc ‘hcer"é{'r%?rﬁf‘ ﬂ‘@%’e@ﬁ‘éﬂ; of the
bore on the rearahabefosn@eﬂlmushhbcbe@m inmdsgomdly 1stwetht bodgti anet er
cylindrical port;,lg‘;} PPeCindRe RAENI Ng and a thickness extending fromthe
first portion, the second portion having an outside dianeter smaller than
the-.inside di andftet bl seatrd obtog offheTRIMEt he second portion extends to an
arcuate pat hI f or dredtcidte pith (Oadd atansbctibe b€ the Iidae?emanhagfda.i fatcblbe(&qg,qu
portion is a |gne irs or on. ning a
bushi ng bore; uswqgre}a&scp “(')ﬁg" epfﬂgls"rsﬁlgn%}oégr%é’ 0 rc{a‘ C‘S‘;‘.‘gﬁ‘b
throughotatesretahluvemtégsbusl@mg.ethgéwhmerpﬂatng, and a stud f|tted through t he

bushi ng bore from t hg a¢ape diasRk ﬁénﬁ»ﬂtﬁabﬁ-@ aﬁ@%&ﬁ:ﬁﬂ&hﬂ%tgﬂnﬁﬂ

first anet er{d@ g%fl o | n accor,dance w t XR‘H e}WJe | nvenfl on,
t here |‘J§“B Getdhg g‘gﬁ—a} P?'é'toglhﬁc‘-ﬂ"gfad‘roffeé'é‘tgr' feyt Vé‘ﬂ?‘ﬁ“%‘b]séﬁfsﬂaltoﬁe

r et ai nalie baopri sing: a body having a rear face for engagl ng and restraining

a moveabl e object, a,fLonty %ﬁ%ﬁera&qfn%té?oé askan rngn fx?et thgggfa[rnong %ﬁge to

the rear face; an ar mext en froma | ower portion o hi ng
havi ng partiag; the serond postiog having afligknes sy gsatal Opﬁwegétndapnetsmiyamqqsmdlat e

8 el ati uemt (ﬂc T(Mi‘dé)ui‘éhic[w of@h&lf&i(e nWhHM‘:h&{H Sotohd pbari a&&ce BheaRBh® r}ﬁkmg

I agon rface th F nto t

*he  bulprtd 6 36 B, 356 vafeds 85 Spfiar dBg PG S bk ohd o b alighod BB
throughpcmhetfbwh thg fmmﬁfmmﬂfwmif?‘eﬂtmﬁ hee. of the retai ner and extendi ng

beyond the rear faceafastdiR op&liag Minedliroak MedabER sV tihe &cbRY¥psfloRSRECT Of
t he |nve 3 t here t'.s ﬁvdsded a galley retainer for restraining novable
obj ect §‘" Of ABALRE G 6‘%{) ing: a body having a rear face for engaging
and restraining a noMdedst enectspene formed pa the second poction outer surface at a focation

distal from the first lacger diameter pottion, and

a second ball seated at the groove and extending into the accuate path; and
a stud fitted through the bushiag bore from the second diameter section and

extending beyond the ficst diameter section.

In accordance with a second aspect of the invention, there is provided a galley
retainer for restraining a moveable object, the retainer comprising:

a body having a rear face for facing toward the moveable object, a froat face, and
a bare exteadiag from the front to the rear face, wherein the body has an upper wall wherein the
thickness of the upper wall is maximum at the rear face;

an arm extending from a lower pottion of the body;

a hole formed through the boce extending diagonally into the body toward the arm;

a spriag fitted ia the hole;

a fucst ball seated oa top of the spring;

a bushing fitted ta the bore from the reac face of the retainer wheeein the body can
rotate relative to the bushiag, the bushing comprising,

2



face and a bore extending fromthe front face to the rear fa?e@om n the
'body has an upper wall wherein the thickness of the upper wa

at the rear face; an armextending fromthe body | ower portion; a bUShI ng
having a bore and fitted into the body bore, wherein the body can rotate
relative to the bushin ans .or rel egsab t he bushing to, the
body at predeterni ned Eséa i 'algdﬁr gogfoﬁ'dl‘%/‘f‘ gd‘% g%ﬁé‘ﬁt W@n‘ffu&'ﬁf‘r{bebore
f rom t hdiametsnof fhederotnd llrrefm&fetaemm@ﬂub farst pordiion gethaypog e xtemml o€ the Hoacan of
flee regRiBfacedide of theretaifGt 2002 DESCRI PTION OF THE DRAWNGS FIG 1
depicts a partial cross-sectional view of a prior art retainer. FIG 2

depi cts a cross- sect ibffePndiseliss dt%‘ﬂo‘éﬁ“\ﬂf'?ﬁ' pavtiey haymg %ﬂ%ﬁﬂﬁgnﬁ‘da? m of

anot her thixtkiness eatehding fi@inee fir§tlpGitiod, ibe sec&ﬂQﬁrSmﬁﬂ&Mr@&ﬁ |out/5i(ﬁ\ﬁrz?ﬁctﬁrflﬂmllcr
of the pr sent

retainer body. with.integr exedrng armof. t r et
| bvent ;o ity b BP0 Bl Yo RE Fhe PR B dnd b 5B o Phesival
ext endi fwgnaql m thh body .iand Wi@rei@ theRipening dfshasarpod pedwatis areked withvthobpening

r et ai NefrdpRskc ﬁ%@goﬁBQd@ﬁmngra%téﬁ'ﬂ%o'r@ aRG 3. FIG 6Ais a partial
cross-sectional view of "t he bushing jncorporated in fhe retainer shown

in FIG 5 FIG 6B i2tleaghens eg@féfl%ﬁarne\%w £ AFGag ROt ioe roypl it thiglgess

bushi nofos bapipidgthEb&l; 8. FI G 6C is a front vr ew of the bushing shown in
FIG 6A. FIG 6Dis an.e us shvvn' G _7,is a
cross-sectional view’sf ({]ﬁe ca Eé‘bﬁr‘f"ﬁ "Ig %‘.“ csc%‘?fbdv:\(}na‘f‘ (A\ﬁc totgand
DETAI LEmt@ES@mhmc,tfrsWamalcrg@llbey r et ai ner shown in FIG 1 consists of
body 110 and arm 112. A stud 114 is fitted through an opening 116 in the
body of the ret dn recorddine wittuch third easpeict of ther atvattiony tiamislp@videdt 2galley a
machi ned out segetainer a0 restrditiag amoeable fabjectd, Me ebtaidee dopimisigy . The rear

face of the r e‘t 3 Ly HaSidghEreatiaba st Eaérhg aﬂ@?&hﬂﬁ'ﬁné@hﬁb&b@&ﬁe& hefront

noveabl e bei n ai ned whe e retaipner isinstalled in a galley.
Two pi r{eccla?@ F gt “%F“’Wnﬁ? ﬁrQ“éPafﬁémqfﬁ” £$: 1, extend outwardly from
the Earn in a diamevcmierxtbnau@frdmmrmwaepdsmbarorﬂdtctrcﬁar face. To install the

retainer . the SLUAARESLONG IR LLO 0 00 BEYSRPIACELARE 00 dake | o

threaded to a thre Ins are S aneously
i nser t eelative totthebushisiges in the gal | ey. V\hen in a |OCkI ng position, the

r gt ai ner arm s e[a\r?%&ni ﬁleer.égﬁ&nm@dm% lﬂﬂ@&aeﬁdrhé‘ﬁraggﬂzﬁmm%tum%Yﬁm%ﬁ
obj ect s _t.owar nsequen forces are 1nparted on the
rear f&Ethe %‘?W@’@F% Pherersinegd| E)Fé“ﬂ‘dj‘% Mmﬂmcwrgwfdv&gcaims affese
i npact forces amested hsednhdoagh tldhbystaay bofd AdbueHeeRcht A380of e . reRarauagd a
porti on)(tg{‘(?l g 0ngy‘h(r: Sﬁ\gﬁ%@o'@ﬁg r(():th:tro receive the cam it is weakened.

n

Conseque acks orm a e weakened body as the inpact forces

acting on the ret gy ik Aith® 5ur{rpa e of e #VBhtidP thdrBlid phhﬁdéd)a ﬁhl@na|
(ravel of the cmiif TS i, STl g e
1. at either end 3Po%h *éa"é@%maf ¥ aa‘ar%as e oA GHGYRE § 99 F0f BDiE G904 he

back su rfheccandafbordextending fioat thp froeniaes tolﬁererasfafzc twhectin ticbolykasgnapper vealt
ext ends t T ove is swaged to hold
d/l'iEer HEURS l%a?siﬁtﬁé’hf};gén vl%sil §t O%%@gﬁ%l‘mc {&ﬁ r 68

the stop-1n place. e cdm edge wal l's 125
engage t he stop nathaset extogling frogniicthedy deMmr poftiafal | ey ret ai ner whose body

and arm are shown bishidgdsvi s bbAnd ittt fato thR body bore, whercin the body can rotate
relative to the bushing;
means for releasably engaging the bushing to the body at predetermined locations;
and
a stud fitted through the bushing bore from the front face of the retainer and

extending beyond the rear face of the retainer.
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i, 0 OCT 2002 2, an axial bore 131 is forned in the body 13U of the retainer
“ extendi ng fromthe rear face 132 to the front face 134 of the, pddgctroz
accomodat e a bushing (not shown) which accommbdat es a shaft not shown
det ent Al i 0 in_a chanber 136. The chanber is forned by a tvvo
step pr g@%@%ﬁﬁ@@%ﬁﬁmww he retainer. First a groove 138 is
machi ned fr orRIGhe depiats afpaciéal ofoss-beztiond] aigveof aprior aft reminerg 133 i1s placed in

t he groove o gx]a?l? g{;ﬁﬂ. t ove
is covered b;F Igofﬂgjlcg\q%&vét K{?%ng‘ga)g%ﬁelne thom? hle rerar nﬁglgl H%Q
fastenerpllqllaﬁwﬂll!ﬂ@per portion 142 of the bore near the rear face is

machi ned t o gIGagdijsi®crosy-@efiond! ¥iew ofehé Rfdihier H@H{]m iRREflly@xtEndthgdmdTeneat e
pat h for a rotat|on i mting mechani sm Consequently,

CCO datin
t hi cknesge% % %*8 UPSPRYDBh 144 of the bore wall is thinned out. Wen
the i npact | ddés 4asafmm vieg ofith¢ retaingrrhody wathsintegtallyreattdnd g arp shemmtin Fi@se
i npact |gads on the upper portion of the bore at the rear face of the
retai ner. Consequently, cracks format t he thi nned ugper portion 144 of the
wal | of the H3Fedésasrospieryonal ¥igw qiiggetaper Ngosekadysgd grm ip BGr3.i on
of the wall aFid. 6Ads & partidl €ross-sectienal sidaiviver of the buﬂﬂn@mceqmmtaotdﬂtheietaiha
exenpl ar y. gﬁ{mqﬁ& §et ainers are prone to failure due to their design.
Anot her problemw tTh current retainers is that is that the bushing or cam
i s not fixed HIG. 6Bis aerosesestion] view thyynghdhessloty of the husking shewn én FIGHI6ds

during i nst algiat sORs £ /b it\wof iR Hughggsﬁdmemqqge@t\hat t he cam or bushing is
not separate t he t.ai n re n the I oss of the ball
beari ngs andch;bhgﬁ]‘ﬁﬁ‘tmﬁﬁh‘éwpsy’evaﬁli‘ %Hﬁde’s&% ‘he installation process
mor e di f fi culRIG. Wis eaess-sectitneal eieangfithe gapoused anthe retsiacnshosviriadiGr £ excessi ve
manuf acturing steps. A retainer of the present invention conprises an

el ongated retainer_ar ortion 10 which is integral and extends from body
portion PET NL@D@SCWP?%@NS) An axial bore 14 is forned in the body for

recei vi ][lg a bAlshic gﬁlwty ré@fHer bifovanied AGS! uéhsists dﬂtioeyt 13 ax_ll_c'rl]' BEn MJF?]ﬂ Anrghdoady
are prefer Y, rom | mat g4 | e_hushin

conpri se¥ % ﬂp‘t“ﬁt"é’%@%‘&f’?‘%&ﬂ“&?‘iﬁ\r}ﬁ%g cﬁ'ﬁ?}‘g%ﬂé tﬂ?gﬁw el § wgt‘r‘ﬁtcg?‘ of
t he axi all1®itted mraimachinesbout seasioni 134 omhmamanglcclil&lref ée rstlatnghtl'l;e rsamfad:eeqf

f ESQr t oq U Rimerls @ shifeDA U rehfef which faodsthe mbY bR ShEAbhRERDR
The. TeRingTIs InsEAles i By tia e 143 0p 0 o hiahs shove o t'}s 1'#&
cont ai ns oatwaﬂﬂy frein the camaf a diectiort dveaytfosh mhtgretamerrmamtfm iTo inktell she retaidear e
14 in th el h
In ﬂ%er on Pfolﬁeug'éi'b@uéﬁé'béy 8%%1@@1 Igacte hse&xpﬁ'f-éﬁgd ﬂgeiﬁﬂ%a% ﬁﬂolferlﬂm e

retai ner Xten rear e retalner
(FI G 5) . gallry and she pingiagsoitniganeousteios lng pliss in the sallay. Whe B%MOKEI

r elt i':u ner p bfﬁnbmrtgaetﬁdném:tnt hw*eadtg Blbck lﬁfl@ tlmst;hrmlﬁflﬂd rﬁmnTm OE aiovable @bjeets
galley surra uring retal r 0 ey 1n e one
or two nﬁ%‘m ﬁi‘aﬂ r"?‘?f’tcgﬁﬁfﬁ)éﬁ 'r@gag[ﬁd ?b t@%maé a°§nm‘b?‘9“ Ei@h pi N
fits intomoxeshle ebjledwtsbm hy atrowg 424. e'lﬁlesuunqur@spr@mmtlﬂe They bameftdtr om
rotati ngeméeh Zsoange! BeladsE S bﬁ%f s xﬁa@.theamdrta%@éw@ﬂwpdaﬂt i

lS
i ncl udes ficient cqrner re oss o%
shear i ng“@i’k%’éﬁ’r drangequentiy cragks 4 égtreea tth ea&a%%%?g aipar F‘i?aé ing on
pl ural it sheabtairieptusn 2enystto bemdhd armdi al |y around the circunference of the -

bushi ng whi |
P 19 50" £ oT AR bE Ml fafts 8P i ol o RE Rery by Bleaf Botiig D) ©
det ent c6#BiS eé@utadeﬁmm twesdeeyatis %ﬁaelﬂé{ apgof Hiches ﬁbew i RK lv\P't githgr ende

angl ed b@fqté’:autwt Cth ht!die@n tah owa 127 RVWerfied blhﬁlebbtﬁ:hlsﬁﬁ'a@@oﬁﬂﬁwnﬂ nAEt@ 5.

The slots 2 w t he retainer to rota var i

e L e 128 AN M e A o WS T e ERGRLGY ob G,

defi nes grazhusus e@amismthobhthe@twmplanul Camlretasbmtssstwdbmmdhcmdnddgmwdﬂmg
on the n Rasi . For exanple, if two positions are desired,
t hen onl ;g?gﬁgagﬁﬁier& b gjksforned on éhe bushi n The rel ative Spaél ng
of the siots nanptaey th@llpnetewuﬂwsebo yo“l“th"Br"f“‘Ei OWILHR QsRSSessetiPndR &l
position. Instead of slots other openings nmay be forned radially around the
circunference of the bushing. Slots or other types of openings are
preferred over grooves because they provrde for a nore positive engagenent
with the ball because a portion of the ball is able to penetrate entirely
the slot or opening. The angled bore 32 is formed by drilling through the
axial bore lower wall 33 fromthe rear face 21 of the retainer. Sone
current retainers, as for exanple the retainer shown in FIG 2, have a
detent nmechani sm housed in a chanber forned by machining a groove nachined
through t he rear face of the reta| ner, coverlng the groove W|th a pI ate and
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,1“0 OCT 2~Z CLAIMS 1. A galley retainer for restraining a rmvesbl e aobj eaczt,

“ the retainer conprising: a body having a rear face for facing

noveabl e obj ect and a front face an arm extending fromthe body; a bore
formed through,the dy .ext endi n t he front ‘and rear .face ol e
f or med tﬂ’r%’tﬁ@ﬁ’ﬂ’éﬁ ﬁar%f W&?@ﬁ’zf‘w‘ﬁ% WQH%JEP‘“ Q‘egﬁ?ﬁﬁ"g’% ted
i n the htltbe franf facs{3$af tlhc:bedy tdaccominmdatsfa bushinggnétrshowaywhich ae¢commedates
formed a§| FaffQot R0 Al it Henif ?rﬁ%h&d%?% JQEFPn{lﬁF?3@fTﬁM &Y is fBmed

bushi ng In th rom-t e rear he ret al ner ereln the

body canby &twe step progess/at the rean face of therfgtainene Fisstangrgve bithisimachiped fr
| arger dicapgicelof Rk¢ tdtsifertin. N sprin gw33ers pldced @i ee giO@veSdFﬁionff vﬂhamstﬂted a

Firot pof e iR 33, Bepdu vigdrbons S sherC 00K plfk, b BRRBI BuehBf othe e
cyl i ndri amn wigbatfasteneex4 bndi ng from the first portion, the second portion

having a thi Gkngser p&u&?mzréf'th%@h@ﬁth@t@ﬁ'r faae Eliﬁa'i:hﬂﬁd% amerlaﬁg%hﬁmet han
t he inside,.di g*eter t.ne bore, r&]‘ié‘?@ cpn orti 8n extends to the

arcuate P4 PrrRifg aB&EgPate fagion mﬂpagwam%
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pluralit) @nsw@rqcaem slayvestodhe getaigets ¢ Hhus staldation carmusthe kendag
cyl i ndri emsurephdtithodanh 6f bmg@qs ﬂGt deparafed fvim ﬂﬁhétamér whicheh®)i reqult iashd 1964 dfed

face of FeotfhbiFingS 3R it PnRoEREsy IR0 ol Rulof obd e Blochfpblen
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and 7 A retainer of the present invention comprises an elongated retainer arm portion 10 which

is integral and extends from body portion 12 (FIGS. 3, 4 and 5). An axial bore 14 is formed in

the body for receiving a bushing (or cam) 16 and a stud 18 (FIG. 5). The arm and body are

preferably formed from a single piece of material.

The bushing comprises a first section 15 having a diameter larger than the diameter of the
axial bore and a second section 17 having diameter slightly smaller than the diameter of the axial
bore (FIG. 6A). The bushing second end is inserted into the axial bore from the rear face 21 of
the retainer (FIG. 4). The first section remains external to the axial bore. The bushing contains
a central bore 20. Once the bushing is mounted in the axial bore 14 in the body, the stud 18 is
fitted through the bushing bore 20 from the retainer front face 22 and extends beyond the rear
face 21 of the retainer (FIG 5). The stud end portion 19 extending beyond the rear face of the
retainer is threaded for threading into a threaded opening formed on a galley surface during
retainer to galley installation. The bushing has one or two machined in place, anti-rotation pins
24 (FIGS. 6A and 6D). Each pin fits into a hole located in the galley surface to prevent the
bushing from rotating with respect to the galley surface. Each anti-rotation pin includes a
sufficient comer radius 26 that reduces the possibility of shearing or bending in normal service.

The bushing further includes a plurality of slots 28 positioned radially around the
circumference of the bushing which cooperate with a ball detent 30 located within an angled bore
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the ball; @dﬁ astud fiftéed t sh |n ore second
di anet er by ?Bﬁseawavgﬁt%aﬁaﬁ&r

" peiefip fh Fm@rwglgl& YdIot reguiring
r et ai ner addition«ligagid, namety tieroover andt fastener,candradlso simplifies assanbly dymat requiiagi ned

from a pﬁxreta%iﬁﬁioﬂ sEeﬂS? °E?&§’i9{§£ EoWdf dhdth ?&tér&r%}!h()&?&e? t@{he%a&ngxody’ at | east

one groove torne secon ort surface at a location

di stal from t¥Hhe retpinerof] mey@%entdnm%ﬂswmewtesalﬁetaaog bpting meghaniswatldg on
t he gr oopRatisifliKingHédMenisi @nifiRePhitatotifte RIoVe 38 formed in the retainer body at an

upper portion of the axial bore 14 near the front face 22 of the retainer (FIGS. 3,4 and 5). The
mechanism also includes a ball bearing 40 seated within a groove 42 formed in the end of the
bushing 16.(FIGS. 6, 6A, 6C and 6D). The ball bearing 40 rides in the arcuate groove 36. The
upper wall 39 of the arcuate groove 38 retains the ball bearing 40 within the groove 42
preventing the ball bearing from unseating from the groove 42. As the bushing is rotated relative
to the body, the ball bearing 40 travels along the arcuate groove. Rotation is limited, i.e., stopped,
by the end walls 41 of the arcuate groove which stop the travel of the ball bearing and thus the
relative rotational travel between the bushing and body (FIG. 4).

One or multiple grooves 42 may be formed radially around and at the end of the bushing
(FIG. 6C). In this regard, the stops provide by the rotation limiting mechanism can be changed
by seating the ball bearing 40 in a different groove 42. In alternate embodiments, the arcuate
groove may be formed at any other location around the axial bore 14 near the retainer front face.
By forming the rotation limiter arcuate groove 38 nearer the front face of the retainer, the
thickness of the load bearing bore wall 52 near the rear face of the retainer is kept to a maximum
increasing the wall’s resistance to crack growth and failure (FIGS. 3 and 5).

Once the ball bearing 40 is seated in the groove 42 within the arcuate groove 36, the end
43 of the bushing is preferably swaged for retaining the ball bearing 40 within the slot 42 and
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thickness of I\ﬂﬁoé@ﬂ%@ p\f\é%!:xllt ixiu?en%ﬁ( h%egtdeéc%ecf SR i1h8Efed w0 respect to multiple
embodiments thereof, it is to be understood that it is not to be so limited, since changes and
modifications may be made therein which are within the full intended scope of this invention as
hereinafter claimed.
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s109B& () - a second ball seated at the groove and extending into the arcuate path; and

a stud fitted through the bushing bore from the second diameter section and

extending beyond the first diameter section.

2. A retainer as recited in claim 1 wherein the at least one opening is a slot penetrating
through the thickness of the second cylindrical portion.

3. A retainer as recited in claim 2 comprising a plurality of slots radially and
equidistantly oriented around the second cylindrical portion for engaging the first ball.

4. A retainer as recited in claim 1 further comprising:
a cover covering the body bore at the front face of the body;
a circumferential groove formed around the body bore near the front face of the
retainer;
a circumferential groove formed around cap; and
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5. A retainer as recited in claim 1 further comprising a pin extending axially from the
first portion of the bushing in a direction away from the second portion of the bushing.

6. A retainer as recited in claim 1 wherein the arcuate path is formed at an upper
portion of the axial bore nearer the front face of the body.

7. A galley retainer for restraining a moveable object, the retainer comprising:

a body having a rear face for facing toward the moveable object, a front face, and
a bore extending from the front to the rear face, wherein the body has an upper wall wherein the
thickness of the upper wall is maximum at the rear face;

an arm extending from a lower portion of the body;

a hole formed through the bore extending diagonally into the body toward the arm;

a spring fitted in the hole;

a first ball seated on top of the spring;

a bushing fitted in the bore from the rear face of the retainer wherein the body can
rotate relative to the bushing, the bushing comprising,

a first larger diameter portion having a diameter not smaller than the
diameter of the bore and having an opening, the first portion remaining external of the bore on
the rear face side of the retainer;

a second smaller diameter cylindrical portion having an opening and a
thickness extending from the first portion, the second portion having an outside diameter smaller
than the-inside diameter of the bore, wherein the second portion extends to an arcuate path
formed in the body, and wherein the opening of the second portion is aligned with the opening
through the first portion defining a bushing bore; and

at least one depression formed on the second portion through its thickness
for engaging the ball; and

a stud fitted through the bushing bore from the second diameter section and
extending beyond the first diameter section.

8. A retainer as recited in claim 7 further comprising:
an arcuate path machined from a portion of the body bore nearer the front face of
the body;
at least one groove formed on the bushing second portion outer surface at a location
distal from the first larger diameter portion; and
a second ball seated on the groove and extending into the arcuate path.
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12. A retainer as recited in claim 7 further comprising:
a cover covering the body bore from the front face of the body;
a circumferential groove formed around the body bore near the front face of the
retainer;
a circumferential groove formed around on the cap; and
a circumferential seal seated on the circumferential groove formed in the cap, and

seated in the circumferential groove formed in the bore.

13.  Aretainer asrecited in claim 7 further comprising a pin extending axially from the
first portion of the bushing in a direction away from the second portion of the bushing.

14. A retainer as recited in claim 7 wherein the arm comprises a rounded tip portion
having a diameter longer than the width of the arm measured across a front face of the arm at a
location adjacent to the tip portion.

15.. A galley retainer for restraining movable objects, the retainer comprising:

a body having a rear face for engaging and restraining a moveable object, a front
face and a bore extending from the front face to the rear face;

an arm extending from a lower portion of the body; ]

a bushing having a bore and fitted into the body bore, wherein the body can rotate
relative to the bushing;

a detent mechanism fitted into a hole extending diagonally from an inner surface
of the bore into the body, for engaging the bushing to the body at predetermined locations; and

a stud fitted through' the bushing bore from the front face of the retainer and
extending beyond the rear face of the retainer.

16. A retainer as recited in claim 15 wherein the body has an upper wall wherein the
thickness of the upper wall is maximum at the rear face.
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20.  Aretainer as recited in claim 19 wherein the means comprises a detent mechanism
fitted into a hole extending diagonally from an inner surface of the bore into the body.
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