; STe3eWR<" 76" Tvbh: 13 February 2004 PERVANENTLY ATTACHED RACKMOUNT HANDLES
AND SPACI NG BRACKETS BACKGROUND OF THE I NVENTION 1. Field of the Invention
[0001 ] "The invention pertains to the field of housings and rack systens
for the storage and positioning of electrical equipnment and, nore
particularly, to devices having chassis attached handl gs Etetgggalfyagj%(g,j tate
teamlifting of chassis that contain heavy el ectrical equipnent. 2.

Di scussion of th t 0 t ] j ce to depl oy
advanced el ectr OEF@@){E&E& 4’%‘5@‘2%@@@%@ El ectronic

| ndustries Associati on ( El ANFEPSPACINGBRATKISFS The EI A racks are
conventionally found and used in research and devel opnent operations, as
wel | as commercial operations, and generally conprise a series of bays that
permt the stacking of her. Roller slides are
used to hold inst rumnt%kﬁgmmw{ nd while facilitating
renoval. or HFeldefhainwehti@ach unit out of alignment for replacenent,

servi cing nodi fication. [00 ited States Patent . 5,505, 533

di scl oses gﬂgdalgtkr%lﬂ#m&%ggf“gs ?gééaggg“&g%ﬁﬁ@%wmssfw ¢ ste@8Hut er for
rack usegesitiyningictautticl bquiprid® aith; nfoed SHrti Ry Hotdevicds Kiitgl Badsi DUl It into
t he Sidfgé of. .th W&Eassi_s for lifti ng of the assenbly. The handle is forned
of a F‘rﬁd\m{“ﬁ atdacilitgie\reamy liffjng ofichapis tatcoptaingheniay eleatricabequipraettand| e t hat

pi vot s2 on iphiscudsibSofahe REIGRGAL ON. At |east four pivoting operations are
required to deploy the handle for lifting operations. Due to the

posi ti oni nd9Y2] i ig coraman practidedo Herloy aryamned eletramiss sgstemeingacks/suckhd y

i ncorr - ' i f1.n rengt h, an i re.significantly
vveakeneg éu??%‘]atﬁ%h w%f?ﬁ%’cghgl%émﬁ o] 'gfhet%r{g'ﬁflissa?e. Thi s

weak e rfongentionallyJolrelcamd sised ih eeskartli a1d devélopiientupératiiigagavellng si de- nount ed
handl ec' e%%j%ands ake c nf%rg‘llrati on as the {)ifter pushes the chassis

f or war 3%? AYCRARR 3 gegrrally pqmprise g series 9 bays that pergut theitaskingefse to be a
Mer e compendntysie atopdhdehenTR ol WhiaGSEE hied WBsld i @inEits in_ts%i&ecff e being
installed. For exanple, network server packages can wei ght from one hundred
to fiAaRggmenbendvhledfacilitating ez ok Moyementsf eackaaitot dfaliggment farhese heavi er

itens {4 J.1 V. i,hstances) the chassis that is being lifted
13 Febrhiactn b5 oleint andBe RARRGIR SNC0S) L P rate 1 ng. These

handhol ds i[0493} Unied:Stae PateritaNo. 5/505,983 dibcoses a tddRmbift CRdsSis MaPadhpls 0Pt | Ml 1y
alignesgzm i t.h the chas?ir and create a ii?gnificant ri sk of in{'mg‘rg}/ to the
lifters _%‘8"8‘3%?&,8“%‘ FHer ‘@Qﬁﬁ'sﬁﬁ%li’ﬁ encapsulsting the prrsenah eemaputerg Ahandlear o

t emporiabiiltjuta tic3ide off Hoehish fG1AERY SF th REGAHIDATAL FdRiELIRERYEFGALL er (he
equipnent. is installed, and it is a significCant 1 nconvenience that the

hand| d4VSing assemblyim which thegraspinginortianiof ithe handie thappivetsondts akie of hassi s f r om
the rafdnomiont AtNERASIL dit : is i he.handl es cannot
be found,g.toﬁe Itilfteryﬂﬂgﬁgpﬁgﬁgﬁéﬁf& %E%eé?memesﬁgﬁmhout t he
hand| eperapgnsi BDue tdithe posisorsngofitis lmadle, the HiRinglopéragions\rd egdrdmidallyt ers or

equi p e.h0n,t attenpt to.nove. t chassis with inproper lifting
equi p%‘%&m g[a%%'fhefﬁeﬁ}ﬁn%“m%gn%%@ﬂs %&Wkﬂeﬂt@ﬁ@ Bevices that
r emai Awititgpgiddendiog motiiastthe whistr Thisewdakeéring ocGisibBedRES theliger’s hdequi pnent
resid ' Lpoen ck. where.the deyices may he selectively depl oyed
f or |I%?-![SJI‘ % p@g%@?gﬁg}, 'fé}g%‘g%el lfliag’ﬁgds t°°5¥@“%t’r°§(9ﬁgtlﬁqtﬂﬂ PV%E%’thect for

t eam Ichdsbis figywptd poses. SUMVARY OF THE | NVENTI ON [ 0006] The present

i nvention w@@gﬂms tfh@#ﬁr obl ens that are outlined above by providing
lifting deVices  tHIT 'PEHHPROLE CHONE GIHBMENt CRPE &0 ke 4 WerespBYShianed|  equi prent
when ahdbeghie piRdssityasheddtaviet iRfhs AFE-HeRiRRtalledC For Jmpi’eei{étﬁﬁ& daRr be

sel ectively deployed for lifting operations in positfions that are

er gonBATKA8ES|cPn Weiehtlrem ppe hundead:tp five hungresi popodse(45 td ZB0Klogiams). cheassi s in its
pr ef enj i LCHI | . i nt th i.S, cou d to an
equi prrlel:tﬁ)fté O?zgﬂggéhé‘laﬁ? gﬁ%ﬁ?é%ﬁ:&@ggﬁ %‘%24 G nge ’{IﬁeeCh@ffésgé?tés %%ﬁ 'l%% el ectrical

equi pnrent may, for exanple, weigh several hundred pounds, in which case the
lifting devices are anenable to tegm|lifting applications. [0008] The
preferred chassis conprises a housing that is configured for internally
retaining electrical conponents in operable condition, such as the various
printed circuit boards, power supplies, cell boards, and fan cooling
systens in a tel ecommuni cati ons server. The housing presents di nensions of
hei ght, wi dth, and depth. At |east one handle is connected to the housing
and includes a first end and a second end distal fromthe first end.




A telescoping rail assenbly is coupled with the housing for extensile and
de-extensile notion of the housing in the depth di nension. A pivot assenbly
i ncl udes a pivot-nmounting bracket that is coupled with the housing, and a

ivot |inkage . hi i tha upl es. t.he pitdofsbrpemt 2R84 br acket
\I?vi th thée first d@%@%ﬁ@%ﬁ%@ 13188 ephéif’“?ﬁ‘)?&p'ﬁ‘%ﬁ Ryl ﬁ}féhes%% gand

acr oss thediflarsare it epialbt aligherkaisie the ehassis sanidfeeeatel o Sini St Bk df‘ﬁﬁui‘y&@d' eto
travel ﬂl%l@treﬁ%sﬁadé Sttaﬁ%e acr 0ss th arc tha[]]‘ d(ﬁes the second end, so that
han_ollt _em%gy |§sn|t1qrgsggl?) R;ﬂ“@“‘ﬁ?c %8 Plgnces handlesjage -Feew?mbyat?ew retragt gd
ositi pies iafterSth s u ..and an extende
Bosi tion where 't he iglgndagggnﬁggiades §%“3ﬁ?§%hﬁt‘?ﬁ§iﬁ?b§1&qﬁ‘3§t 0 occupy a
gr eat ePigHfigRIG ingprNsnisnes thatithehandles ofténccasmet be dourd dwheh ittiieme €6 fegived positi on.

[ 0009J Ty rl ef erred _enbodi nents, .the housjng conprises a

Si demafhier&%%\g}lg %&ghggggggéd%}lpp&?%gmlsdn ﬂ*ﬁr\'@‘?kec‘ﬁé‘?;’ége b@%ﬁsé‘ﬁm@f bg el ativel y
gr eat efound, dheliftdrenoringRy htengs SEroROhE biksis WitBo Ry MA 49 thirggket and the
t el escogriﬁﬁgaélr ail tassenbgﬁ/ﬁ)lare both attached to the recesSed portion. Thus,

the se¥ hESkAf R tRAbrdftiers or eapipment;damage i theattemns to wovatbE chassis posi ti on
t hat de#th imgbpdrlifiaigfQupment h dept hwi se extensile and de-extensile notion of
the telescoping rail assenbly. [0010J A support bracket may be used to
support t hd 08433 ddpze rompipea need to provide diftingylevimed thatsemaiolattached bea ng at t ached

to the L L . .Irhe su rt. bracket includes wal |
segms*n‘tﬂﬁ%Sﬁsgti:oF flg&#%d?g@ggi y ?%l%ﬁgﬂr%e mpg'e?tr{ggﬁe&i% A GTRRERt Backn' ‘ﬂlbe“’e endi ng

f r om t drvicseimew be selextively deployed fonliffingjoperdtionnin fositiof HMQIE erbmsmiiEdllyOCCUPI €S
an ass tyfoﬁHBR%&nSqD 'tsiegpn above the tel escoping rail assenbly for
support of the chassi’s during assenbly of the telescoping rail assenbly to
the chassis. After attachnment is conplete) the support bracket may be

sel ectively rotated i nt oSHV)MARY| QnTHE INVENIIONse where the wing does not

interfere wg i - i ti of the.telescoping rail
assenbl y. ‘[’l’g%ﬂﬂ?'ﬁ ,Eb\gfc}?%dltglr‘{gﬁ %&%ﬁﬂ% é‘%gﬁ‘?}’%i"g’ﬁg%’ér aQBPé’&‘bﬂ’Fg ahevehVe’ descri bed
above, praagingdifngalevidesthataemaieatistied o & dhaisis forélectHien Byliprhérit MheR BRY at i ons.

For exearllfl St & .h?QsIt.aI of .three additional handles may be positioned on the
chassi SHPEIEE EHAES 1P AR FHIPTHERt Fiske dhe deyages max beselewsivelyrdeployedfor h@ingt r uct ur es
t hat w;ﬁrwimbbado@bwarec&gmbh&%ﬁyE&Fec%%%npﬁﬁm% \j{)ﬁie.@g the structures)
pi voti ng th& %%’d‘l e to the second position; lifti 8’y e housi ng through use
of the hand?®7] theehasys ints psfergedsmbodnentshouses elscticklaiquipmenttbatas ect ri cal

equi praddpled meRY ITiRfent; ! . aghi ng, t t.el escopi ng slide
assenbl y.f’ t o%fit?eetlgl?ect ri %I%ﬁﬁ?%%ﬁ@ggyéﬁ?mgﬁ%e &3?)56%"9?@%'1?1"3'?3& suppor t
br ack equipmentiaay, furskamgple oveiglpseyeral mmdtedpountisein wiidh dasé e figting dekicks dept hwi se

transl i f e ssis..dye to extensile and de-extensile notion of the
housi n%é %ﬁéﬁaﬁlgt%{e}gwﬁﬁﬁpmgf% 0S.DESCRI PTI ON OF THE DRAW NGS [00I 3] Fig. 1

depicts a {en88] Thé prefepl cRASIS BfjristEa NoRiNp Aat Hﬂgﬁ% yRFor por at es
lifti ng devi ces acrc):or ding to a arsti?:ul ar Fy apg}e‘f%er ed(?fé)kggéd?ﬂ@ﬁt; [ 0014

Fi g. THANNE elechicpbopmponemss ipjoperatle Gonditiona sysbas thervatusiirigtedrircwit gr eat er
det ai |50ards,?p%w§ﬁ§x§:§§e”s¥c£%3&rdd|§,0a%ﬂn JgioﬁncF %'sgﬁ-tgiiﬁ:& 10BN o 2l L e chassis
a othe ¢

“ ca'aodxés?r&cr. .
shomnd@ghFlg. 1, ere handl es nounte assi s are proyed in an
ext en PUnE Rressnis dimensiops picheight vedthoand deptd. tAtdeastime bamdlé 5 att ached to a
t el esGomedRd itht heSHRY kY | ' PRk dQn of the
chassis shown in Fig. 1, %\%l[e#g;ﬁ%ﬁg‘?%gd%gﬁot%ggwg?@ﬁé’g@ﬁbo\eg@lsémgre depl oyed
in a rbtelescoping rpibassemnbly is ¢rupled with thedtiousing Eorfeatensilei ant desktensile neotiand

de- extgasi Iogs'g%‘},- Ig he telescoping rail semhly;, [0 .171) Fig. 4 depicts
a pers pe(;tllf ve i e@vy%e%{haélgﬁrb%%nf t‘é B §gc'1§gefnq?¥)‘r“°§’§§sem?’é‘"§ g mﬁ’é’g on the
chassitkat issnedpled with the housing, and a pivot linkage, such as a hinge pin, that couples the

pivot-mounting bracket with the first end of the handle to permit pivoting of the second end

across an arc. The pivot linkage permits the first end of the handle to travel a greater distance

across the arc than does the second end, so that handle positioning along the arc comprises a
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[001 8] Fig. 5 depicts the support bracket of Fig. 4 rotated to a position
of normal use that does not interfere with extensile and de-extensile
notion of the telescoping rail assenbly. DETAILED DESCRI PT%ON OF T%I?I‘TE
EMBODI MENTR ' j . ' . l-l,ggh@ @Mﬁ anir. red

i nst rurrentaéo?@élgévg }e?%eeéﬁgﬁgpgﬁ%é%ﬁg@g%y%Fé%%o e hﬁgr el n.e§$ﬁ!§¥lc assis 100
i ncl udekerathh second gndif@desawtaydrogethe habsirfgto wraipy a greater sidthidemensior havi ng at
| east sidewal | 10Q4, 0 || 106, and a hi nge-nounted door 108

i ncl ucfg‘?'lbéc‘&s CGFWBFW&&%%F%@%O&Q., vents 110 and 112. Internal to
the housi nqogydyl I PdrticlRW préferrbd Embokimérls, MhosIRP Esmystises Msidewdll onal _

el ectrical conponents, such as a notherboard, cell boards, power suppli es,
and f avingalreeegsed portionand a hen-resessed pastiomolaplatively grmatet) ®€an i nt ended
syste t | Thi g}{ i . if 40 M for any
type g‘]f’z equipgﬁrjebﬁt ﬁ%ﬁg{v ?}é@l e?bg’{n&éf\%g{&%%lre% g%‘?’%%t#prrerl\f&r%gg , such as a

conput ftached té thie 625880 portioh. Ths, the soohd ed ofthekdndiedn thetretsdctedposifioent . The
conmbi ned wei ght  of chassi s 100 and .its .internal conponents. nay.be 100 to

500 poRfifeRiessPasiSion that dopsinqtintentrs with drpthwisesxtrosileprg derexisSIE ROty o

non- r esreRsRRsddPirMastdfbipf el atively greater width than the recessed
portion 114. [0020J A pair of tubular handl es 118 and 120 are_ attached to a
recessed wdP§10] Aosupport bracket may be usedde suppart theshassisavhile tln telescopimgs®l 120 are
i denti . B v I j that is

el onga%gégqlﬁwﬁﬁglg\?{e}%h?ggq thgl r ec?@%ﬂgﬁﬁ@&%ﬁ g‘gg'_s‘gjggg@g%k?ﬁng@%@gg t he handl e
st r engwiil seiginert thdt sorotathblynfastemedite khe honsing)\and g wirgeexiteadohigdrom the lsuppetndl e 118

has a fi end 4 and sSeco nd 126. A pivat.-nount.i . t 128 is
¢ achitl o ofpgonPaBdt i SPPoR BaSHogBpier Ry SOt bBGeSh AmSE 100

| i nkagthe teiatoping i assemblycfopsuppdrt afxtie thasgjs GuringlastembRBofithé telesdopingandl e 118.
The hinge pinp 13Q restrains the first enqd 124 of handle | 18 and permts

t he se@gﬁﬁs%@ﬁh’ti%c&“ﬁa ataghment 1§ carmplete, the SRR brAcket may 88 1ot ween a

r et r aciepdtivdpiotdt@iintopositidh A€ Rotinal B WHRFAHES RihgVddks nok imterféiel with ext ended
position 4 13 February 2004 132 "that i s substantially perpendicular to
the re@ddsirpangdetextensile motianiaf thedglescapiag railassemtly:, the handle is positioned
| nan - er goryGe i alddkioh R Hafiflks AHARHHord titels A€ hicldb@hiBa HoE AR Of a strong

grip, as wel S greater ti1ng strength due to positioning of the
|'i ft er provided, 84 néededytorfacibtateteannlifting aperatidnes Forkxainply, 4 total pfthregl cour se of

OB okl BB PR i, T
IOO}/\der-Coatlo.ollZ]0\t’heihagggusidg&héstﬁicuﬁ?dhaﬁafmb&r}bbub@%’cbxhpﬁ@sgmrsiepcgs during
ifting operati.ons. 1] A pair identic suppor.t Rrackets 134 and 1
are usg@rg‘ﬂd‘%ﬂ’ﬁmct{)ﬁ% m&aua_ﬁﬁw&@@ﬁ&@? ?cﬂﬂgp%lﬂ"gglbé‘% &33}9}&%\1& of chassis
100 t Oty ayegdg&étm?me,eﬂs‘aﬁgme% it bradiet bk bR equipmeht’ the case

of support br 34, the support bracCkets each include a wall segment
138 t heck fog suppod off 8 housing ettarbing thetielescopingalide assembly to/tbe dleotricali ng 140

ext endi ng ou rdly in.an."Ls shape. A, pair, of oval o] , 144
cont ai frustmeik 58k “unf ooifBune e RARER briek M AR e RO e, 21y
whi ch soténterferel with degithwish transiatios o€ tp ichagysis dud toxswesilelapd d&€xtemsileshown i n Fi g.
2. [0022] Fi 2 depi.cts it recessed wall 122 attached to the tel escoping
rail ag‘gé%?ighezwmgfﬂ%ﬁd?ﬂ@%mgo%onventi onal telescoping rail assenbly of
the type used in ElIA racks. The tel escoping rail assenbly 200 includes a
generally flat male nen@@lscmw_ﬁwmy femal e menber 204 that

e

!

eneral | f _ ANENGS: y enal :
Gept ht so QUE {3 1 TRR R R RS B ot (MM BRe?™

assenbliffing Gévicea sccohdingtol apakicylarl® prefervakegntiodimdngsses 144 and 146 that are

2ot ol (8. BpepRER e Site ¢ Putblot Ry L5 4UR RS, UG 142

shown in Fig. 1. As shown in Fig. 2, the handles 118 and 120 have been
pivoted to an extended position where, for exanple, the second end 126 of
handl e 118 occupies a greater w dthsdi nension than does the tel escoping
rail assenbly 200. (0023] The w ngs of support brackets 134 and 136, such
as wi ng 140, occupy a position above the telescoping rail assenbly 200. In
this position, which is hereby defined to be an assenbly support position,
the wing 140 contacts telescoping rail assenbly 200 for support of the
chassis 100 as the telescoping rail assenbly is attached to the chassis
100, for exanple, by insertion of bolt 210. [0024] Handles 118 and 120, as
shown in the retracted position of Fig. 1) permt depthw se extensile and
de-extensile notion of the telescoping rail assenbly 200 because the
handl es 118 and 120 in this position do not extend a sufficient distance

o v o o o 1 o o . . Ly Y




118 and 120, are selectively positioned for use in teamlifting operations.
Thus, for exanple, the handles 304 and 306 nmay be separated by a distance
of at |east about twenty-two inches, which permts a lifter to position his
or her body between the handles. Handle 304 is preferahl ¥.posi}ivaed in

direct ali t from handl e 120, and handl e 306 et |
1 om handlO18) Bi 3 0cies ARPIRY obbecHesge ol kit WGP PRI MABERE Y one °°°

[ 0027, fd |68 i dtixtdnaetBhositioh ForTHih©spepion i thgchiabss SuUppor t
brackt‘e]’tﬂ":éBc%l S§n ?"X’t‘%.&bn theregtﬁ As shown %)‘Elp Fig. 4, the support bracket

316 oatacipdesa taleseopsmguisilpssemblyort position, as previously defined, above the
femal e menper 312 of .tel escopi I @i 2380, AwhBlehas@ggent 400

adj oi ns aq@@?ﬁ%ﬁe?@m‘svﬁ“S*%"’ﬁ’ﬁ’ﬁ?’“ﬁ‘ﬂceﬁﬂ%%ﬁ@%‘?% thge_ up ere surface 404 of

f enal gowRsdre thexhassisardddployédtn pictractedposition that goesmot efeowith et enti on of the

support bracket 316 upon.recessed wall 302 || segment 400 contains a
st anpedensilgpandls- Eﬁ’ﬁ@“q“rﬂcf °ctglF§°83’B§ﬁ?}Pﬁ§m§th\q ucture in recessed wall 302,
whi ch i Mpapber) 48P 4lehieh ol pRispective STetbiflaisippdricbraskppior sssémblyleepoBlBe Bol t 406

may be unscrewed to permt selective rotation of support bracket 408 using
bol t dDbeghassis; adi s of rotation in the clockwi se direction of arrow 410.

wal | seg ! e bf Fig 2 fofitdd BBarpakitisn stedimalaisat i on
wi t hout gﬁ@ﬂé%&'%@%ﬁ%&rﬁ%ﬁ?ﬁ@%ﬂ and%overhang 141. Fig. 5 depicts

br ack efat &k6natfititerfere otithtextensilerand de-extonsileimntionof the telesconisgragiassembly. t achment
of male nenber 310 to chassis 100. The support 6 13 February 2004 bracket

316 has been r ot ghefas A% PERERIFIION GHIREXMBODIMENTS ent di stance above
tel escoping rail asse y 308, such that edge 500 does not iggtéerfere W th
yo)

ext ensi | e WAIO]dRg. dxdepivts d chassist §08 thas pmbedies prefemedinstgnenialitiesaldbey| v 308.
[00Z8] The for i hSCUSS] | il ' thegiconcept s of
the i %?Rfﬁ F%‘%?"??‘gg 8\X§ys°§fh%§>lf<ln arrp%g' hé\ﬁ%!tsr}agﬁgﬂ%g? 589%1!8151%‘1? % gﬁfgf erred
enbodifsmidra ravishgulas box inwirigat lede s sidaweld 1 04,ngorywall 5, dndse hipgemosrtdd di nent s

and instrunentalities are not exhaustiy f I ' aperi sns for
pract ﬁ@‘?ﬂ@%%@‘%&%‘ﬁ%‘? 1Y O 21T YERL Oy VSPwﬁﬂga?cﬁillgh?ﬁ %ﬁrﬁlmﬁ%k@gﬁt ors hereby
state afuhﬁdtrsh%vl;ﬁ ?quix%.qrhré Shy Rimbet'Gfdn Y diiohd) eletriogl cofnpbupatsysicknas 8 i n

e fu

protecting t scopeé and spirit of the invention. MS 13

Febr uaohepoar, fell brokdsnpawer sunpbics had Sngooling sysems. ihah 6?}3?%@%‘?%@%‘?? cal
L R Nl W
di menshpfpe of equipingint thatniesitiés, onamctlegtrigatequipment rack, such as a computer, a
telecommunications server, or electrical test equipment. The combined weight of chassis 100
and its internal components may be 100 to 500 pounds or more. Housing 102 includes
recessed portion 114 and a non-recessed portion 116 of relatively greater width than the
recessed portion 114.
[0020] A pair of tubular handles 118 and 120 are attached to a recessed wall 122 in
the recessed portion 114. The handles 118 and 120 are identical to one another, and each has
an ovaloid cross-section that is elongated in the vertical direction. This cross-section
improves the handle strength while also advantageously narrowing the handle width. Handle
118 has a first end 124 and a second end 126. A pivot-mounting bracket 128 is attached to
the recessed wall 122. A vertical hinge pin 130 forms a pivot linkage that connects the pivot
mounting bracket 128 with the handle 118. The hinge pin 130 restrains the first end 124 of
handle 118 and permits the second end 126 of handle 118 to travel through an arc 132

between a retracted position 132 adjacent the recessed wall 122 and an extended position
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a telescoping rail assenbly (200, 308) coupled with the housing for
extensile (206) and de-extensile (208) notion of the housing in the depth
di rension; at |east one handle including a first end agg a_second end

distal_fromthe first end:.a,pivot mol y | j OB ATt
o o LG et PSP B RSS2 i e R "
pi Vot p¥dRdié RGobitidhdaah akiefgbndrniBally dostectandned thit!Fecilitaesp@cirempttiofat pi voti ng

of the second end across an arc wherein the second end travels to a greater
wi dt hsteongesnii srvellasgaepter ifiingsgengih dueto pesitioning ofrthe lifters WHHE ar ¢ conpri sing
a pat b Borfl dufi bitsd SHiERD ikt S frdligEnsi ons

bet mgﬁﬂl&%%%tg%)&g@sqﬁgya%géﬂ c%)ﬁéé second Jeé}']d resi des adjacent the
housi egvimasentof axd. cPdedteniosgripping suifaces, sutteasssarfaced 33 of harsllé HROsargway from t he
housi ng.. 2. The chassis of cl ai , erein t secaond end qf..t he handle in
t he réfef%é%w‘ﬁ‘éfé‘l"f"?té]%?“{‘@g% g’ﬁ%\ﬁ*&?&&ﬁaﬁﬂ%? i a“&%&'ﬂﬁ“{ B8 cnsi e and
de- exbfagﬁdng notion of the telescoping rail assenbly, and the second end in
t he extended position occupies a greater wi dth di nensi on. The chassis of

claiml, wi82Hipeinef Wertisakryppahirreketssl 34 and d¥ite psed to yppRE Hheeighly ecessed
porti Qﬂc}(aésils@ooadﬁﬁnggéri‘%ﬂméﬁ%‘?éﬁﬁgs REY fo! adntediBaal Qfectii(u%él%m‘éﬁleﬁt Adeater width

than the recessed Ion, the pivot-nounting bracket and the tel escoping
rai | &uesemivm). Aeiththbeisagf suppert hreadket 334, itk suppatbrackefsrach eludaa wille chassi s

of ¢l glgMeht 138thdt e LttaCRIAD btedl Ralt YPPRId s BLBNVE Howh Wiy 1407 ktending:

outwardly in an "L" shape. A pair of ovaloid bosses 142, 144 contain threaded apertures,

such as apertures 146 and 148, respectively, which are used to attach a telescoping rail
assembly 200, as shown in Fig. 2.

[0022] Fig. 2 depicts the recessed wall 122 attached to the telescoping rail assembly
200, which may be a conventional telescoping rail assembly of the type used in EIA racks.
The telescoping rail assembly 200 includes a generally flat male member 202 and a
complimentary female member 204 that slidingly mate for depthwise extensile motion in
direction 206 and depthwise de-extensile motion in direction 208. The telescoping rail
assembly 200, as shown in Fig. 2, covers the bosses 144 and 146 that are shown in Fig. 1.
The male member 202 is bolted to the bosses 144 and 146, e.g., through the use of bolt 210,
which is received in the aperture 148 shown in Fig. 1. As shown in Fig. 2, the handles 118
and 120 have been pivoted to an extended position where, for example, the second end 126 of
handle 118 occupies a greater width dimension than does the telescoping rail assembly 200.

[0023] The wings of support brackets 134 and 136, such as wing 140, occupy a
position above the telescoping rail assembly 200. In this position, which is hereby defined to
be an assembly support position, the wing 140 contacts telescoping rail assembly 200 for
support of the chassis 100 as the telescoping rail assembly is attached to the chassis 100, for
example, by insertion of bolt 210.

[0024] Handles 118 and 120, as shown in the retracted position of Fig. 1, permit
depthwise extensile and de-extensile motion of the telescoping rail assembly 200 because the
handles 118 and 120 in this position do not extend a sufficient distance widthwise to abut, for
example, EIA rack structure standing in support of the telescoping rail assembly 200. In
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316) including a wall ( 13 8, 400) rotatably fastened to the housing and a
wing ( 140, 402) extending fromthe wall to an assenbly support position
above the telescoping rail assembly, the wing in the assebly $URRAt

it bei b i he,.chassi
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assenbly. 6. The chassis of claim1l conprising a total of three additional
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addi tional .handl es bein ctively positioned far i lifting of
he. e AToE Sy bt 3 Flal e BRob oo e | By 120 GPEE
assenhibtyactddipesitied boEigclonpri sing the steps of: providing in conbination, a
housi ng (102) configured for_ internally retaining electrical conmponents in
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and a second end ( I26) distal fromthe first end, a tel escoping rail

assenbil§ apdd20), whidareshapnauiFigi 1. hAtteleschping ralpssemblie3sandpdisg male de extensile
Mot i 01}, Qe BF0 NAMEIRE rdhtel $1 738 Ha ) Baltinits the RleYdpin$HiEMRentb1y nC! udi ng;

200 of Fig. 2. Support brackets 314 and 316 are identical to support brackets 134 and 136,

however, the support brackets 314 and 316 have been rotated to a position of normal use, as
shown below in greater detail by Figs 4 and 5. A hinge pin 318 provides a pivot axis for
handle 304.

[0026] The handles 304 and 306, in like manner with their complimentary handles
118 and 120, are selectively positioned for use in team lifting operations. Thus, for example,
the handles 304 and 306 may be separated by a distance of at least about twenty-two inches,
which permits a lifter to position his or her body between the handles. Handle 304 is
preferably positioned in direct alignment across from handle 120, and handle 306 is directly
across from handle 118 for balancing of chassis 100 during lifting operations.

{0027] Fig. 4 provides additional information concerning the support bracket 316 and
rotation thereof. As shown in Fig. 4, the support bracket 316 occupies an assembly support
position, as previously defined, above the female member 312 of telescoping rail assembly
308. A wall segment 400 adjoins a concave-down wing 402, which contacts the upper
surface 404 of female member 312. A bolt 406 pierces wall segment 400 for retention of the
support bracket 316 upon recessed wall 302. Wall segment 400 contains a stamped nib 408
pressing into corresponding structure in recessed wall 302, which imparts depthwise lateral
stability to support bracket 316. Bolt 406 may be unscrewed to permit selective rotation of
support bracket 408 using bolt 406 as an axis of rotation in the clockwise direction of arrow
410. Wall segment 400 has a rounded corner 412 that permits such rotation without abutment
between corner 412 and overhang 414. Fig. 5 depicts bracket 316 after rotation into a
position of normal use after attachment of male member 310 to chassis 100. The support
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a pivot-nmounting bracket (128) coupled with the housing, a pivot |inkage
(130) coupling the pivot-nounting bracket wwth the first end of the handle
to permt pivoting of the second end across an arc (13%)3 Ii\1’;/1’l)erei nZBBIE second
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a pivot linkage coupling the pivot-mounting bracket with the first end
of the handle to permit pivoting of the second end across an arc
wherein the second end travels to a greater width dimension across
the arc than does the first end,
the arc comprising a pathway for motion of the handle in the depth and width
dimensions between a retracted position where the second end resides
adjacent the housing and an extended position where the second end resides

away from the housing.

2. The chassis of claim 1, wherein the second end of the handle in the retracted
position a lesser width dimension that permits extensile and de-extensile motion of the
telescoping rail assembly, and the second end in the extended position occupies a greater

width dimension.

3. The chassis of claim 1, wherein the housing comprises a sidewall (104)
having a recessed portion (114) and a non-recessed portion (116) of relatively greater width
than the recessed portion, the pivot-mounting bracket and the telescoping rail assembly both

being attached to the recessed portion.

4, The chassis of claim 1, further comprising a support bracket (134, 136, 314,
316) including a wall (138, 400) rotatably fastened to the housing and a wing (140,
402) extending from the wall to an assembly support position above the telescoping rail

assembly, the wing in the assembly support position being operable for support of the chassis
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10% u& ( )perml( %l tl(’g roYailio Hﬁ‘e gu)pporl: bracket into a normal use position where the support

bracket does not interfere with extensile and de-extensile motion of the telescoping rail

assembly.

6. The chassis of claim 1 comprising a total of three additional handles (120,
304, 306) identical to the handle, the handle and the three additional handles being selectively

positioned for use in team-lifting of the chassis.

7. A method of attaching a chassis to a telescoping rail assembly, the method
comprising the steps of:

providing in combination,

a housing (102) configured for internally retaining electrical components in
interoperable condition,

the housing presenting dimensions of height, width, and depth,

at least one handle (118) including a first end (124) and a second end (126) distal
from the first end,

a telescoping rail assembly (200, 308) coupled with the housing for extensile and de-
extensile motion of the housing in the depth dimension,

a pivot assembly including;

a pivot-mounting bracket (128) coupled with the housing,

a pivot linkage (130) coupling the pivot-mounting bracket with the first end of the
handle to permit pivoting of the second end across an arc (132) wherein the second end
travels a greater distance across the arc than does the first end,

the arc comprising a retracted position (132') where the second end resides adjacent
the housing and an extended position (132") where the second end resides away from the
housing to occupy a greater width dimension than does the second end at the retracted
position, and

a support bracket (134, 136, 314, 316) including a wall segment (138, 400) rotatably
fastened to the housing and a wing (140, 402) extending from the wall segment to an
assembly position occupying a greater width dimension than the telescoping rail assembly,
the wing in the assembly position being operable for support of chassis during attachment of

the telescoping rail assembly to the housing;
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