; UVe3esV| sS<"M6(T|6;="~/ b *159159* PERMANENTLY ATTACHED RA KMOUNT  HANDLES
: AND SPACI NG BRACKETS *@G00002* BACKGROUND OF THE | NVENTI ON 1. "Fi%l d 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 es that f aginui
teamlifting of chassis that contain heavy el ectrical equipnent W“umnmmmm”lu'“l
Di scussion of the Related Art [0002] It is common practice to deplo -

advanced el ectronics systens in racks, such as standard El ectronic
| ndustri es Associ RERMANENH)Y ATIACHED RAGKMOUNEHANDLESCKS are

conventionally found and us i evel opnent oper mm

wel | as commercial operati oggpwggggﬁg‘ﬁq{}éj@gnpri se a seri es;ﬂ Mﬂwmmm
permt the stacking of conponents one atop the other. Roller slidessone
used to hold instruments in stacked arrangenent and while facilitating
removal or novement of EKGROUND OFFHEINYENEKINT or repl acenent)
servicing angligbriefiehai i on. [0003) United States Patent No. 5,505,533

di scl oses a racknount chassis that adapts a standard personal computer for
rack usage HY0MhJdhpinyeationpgrteinetothe Seld af honsimgs and racksystems|ifer thestorage t i nt o

the sid 4. I A1t e . JNe. is formed
of a duﬁﬁﬁ’!"%‘%‘?‘?ﬁ%@%&ﬁ aF ycﬁ##%%lﬁnﬁeeéag‘?%@%ﬁhgg%ﬁﬁcﬁ }g%“%f%ﬂg%g handl e t hat
pi vot s stachddhaadlessthatffacslitatedetim lifting Af cHagdsthatf contaimhedoy elegricyd equapmens ar e
required to deplqy t ndl.e for lifting operations. Due to the

posi ti oﬂi ng [gfg“ﬁ?lé"ffgﬁ?jﬁg‘?teﬂ lifting operations are ergononically
incorrect, o8002patib téduBbn Prabtideltd AepISy sdvaRtel cROEOIIE st inSa&lR] fuckant | y
weakened due to the tw sting and bending notion of the wist. This

weakeni iepdarddilpasropis dedpstries pasaciatipn(ELS) pairpmens scke nfhefd A Teksd e mount ed
nandl e doi auanHSHalena AR WP AevbiBEmbidob B5iRHSRSRIE e _chassi s

forward. [0004] "Handles for I1fting of electronic equipnment cease to be a
mer e cotprangreinaperstionsy audgenerally, eeropyise apenigs of bajs dhat permit hastagkieg ofei ng

i nstall k om one hundred
to fi ve&ﬁﬂ i %ﬁj&%g’ggryc}ge ?tggrt ﬁﬁl%%ﬁ%ﬁ%aﬁ%?&ﬁ%&ﬁﬁeﬁﬁ%ckg t hese heavi er
i tens | @raageraant sl while facilietingremuyblaon ceyemtitef edvhamitout dfadignmedsdomg | i ft ed
cont ai ns_handhol ds. t hat .facil.itate |lifting. These handhol ds i npose a burden
that th&P ‘?’%"lngs Mgem Pf{ngfhgcgtpé" not optinally aligned with the chassis,

and create g0603)United 8tates Phteht NY. 51505 3BY dis€loded @ rddkiroffitchaddfd thiaadgs 4 0 t he
equi pnent. I n other instances, handles are tenporarily attached to the

chassi sStanfawlersand] gpraguter for TagkuiAge by Frcapsulatiog Shenepraslicomputeh, oA Bandley and | t

i's a sigpifidif@ihe iRCTWEHINGEr hifiak of (he afiemblye Tnehhkil £30RY /B8 dhgund when
it istime to renove the chassis fromthe raCck or to reposition the chassis

i n t he piseting aywebltineviiehthe egsningprstione! thebandle thatpivotstandisaxigifal | y at t enpt
to nov eelﬁﬁktpati&h a&ﬁ}s&% M@Q%né%@raﬂ@ﬁ@r@ﬁum_'aeplkgﬁfe%a}uﬁe %rg%{g cant risk

of injury to the litters or “equi pnent mage in the attenpt to nove the
chassi soperations. fpuedp ¢he rositivning oBijs hande, the lifpOdperatines are exgopomisally need t o

D o oA AP b A BBy B b AefRRENR BT
devi cestwigtng aed bepldigmotidoh i the pridy. €Thi§ weakehing bo@rotRe it il lifter’s hpabsi ti ons
Rl et oghge e s3e oo Rl ¥ randike b e e e sushen e’ 11

chassis forward.

y] 59159*

[0004] Handles for lifting of electronic equipment cease to be a mere convenience
and become a necessity when heavier items are being installed. For example, network server
packages can weight from one hundred to five hundred pounds (45 to 230 kilograms). Team

lifting of these heavier items is a necessity. In some instances, the chassis that is being lifted



(0006] The present invention overcones the problens that are outlined above
by providing lifting devices that remain attached to a chassis for

" electrical equipnment when the equi pnent resides in an equi pnent rack. The
devi ces may be sel ectively deployed for lifting operations in positions
that are ergonomcally correct for teamlifting purposes. [0007] The

chassi scantainsthenghobdsdhat datilitath tiftinge Thesethandhmidsanpotera tmedendlpt thervenists dfthat i s

coupl ed, t @..an equi pnent, rack., The.entir.e ckage ingcludin he chassis and
Che e ol PieB arechbt By iiges vdF o Phish¥ B8 GERER AT A gt lus Botnas
whi ch cthediftbidand ddrhdge o the vhipment! &n athBriadthieed, haidiamréd tefrporagilyoqatiedat i ons.
[0008] T referred chassis conprises a housing.th is.configured for

i nterna?"ll}se a@f%ﬁ r#hﬁffl?é‘f’a@? Wéﬁ?@ﬂﬁﬁﬂﬁbﬁ?@lﬂ%@%%«éﬂﬁf% w335 2i on, such as
the var sighfica indéridniehdeqhidt thdINBARS ofteQU4RA0t BB Botini Shen #4984 imd RAeABve and fan
cooling systens in a tel ecommuni cations server. The housing presents

di mensi ashassis fremdhe rackprtomepositign theshassis ip theaeek: V¥hen thekasidles cannebhtnect ed t o

e NoUSjHg NRHARS o Brighiho i e I TEARRL BRI Sl o) the (1ot

end. A telescoping rail” ass I'sS coup n or extensile
and de- significeit figk ofonjuryrto dife liftees dregsipmgnti damapeindbpstiengit tremevetthe chsgis vot
assenbl thg:l udeﬁ. a_hgpi vot-rrtounti ng bracket that is coupled with the

housi ng VI AHTPTIPTHNe GAPRIEB% * such as a hinge pin, that couples the

pic vo';] -nount i [ngos)graeﬂeeémmhs finéddeo f)t'dr\]rﬁie litireg dbliricbdlzmaﬂmndihetthche@ﬁfsn} t pivot ijngf
of the second end across an arc. The pivot |inkage permts the first end o
t he hantfi2ssis 9r elpcitiea C%P‘Eff‘%‘ﬁt“gﬁ‘m&eseﬂﬁﬁ ntyesigesdn Eq'jg?‘ﬁenﬁ sk WEEtMehe second

end, SOoddvitat maR BélelechO8ly UbS6YeaTorlifBRg opeiftions i FoRitdhS heSardergonontibilfyact ed
position where the second and resides adjacent the housing and an extended
posi t i ofPrigREiortepmdifingpmppsehid resi des away from the housing to occupy a
greater width di nension than does the second end at the retracted position.
[0009] In particularly prgiMMARYOPTHIETVWENTION housi ng conprises a

si dewal I havj R&Aiﬁr ecessed portion and essed portjon of relatively

a non-re
greater wi dt{98dihe preeent %@&VﬁWW%WPPﬁ‘f?g"bﬁ‘gg@qﬁﬂﬁFpﬁ ¥i%dcket and the
t el escoploRingdiflingARSREDhY rémRinfGhdhed td AORSHs foP cleBficdlRG@PMEE vARA KHON. Thus,

t he second end of the handle in the retracted position occupies a position
t hat doedgipmesnt residesinap equipmentdesk: e deviessiaaydielseleetivglyleployedfos liftivgnot i on of

the tel I ks (glcgaﬁl§ 1 y be used to
support ﬁggc %ggl tslbr\l/?hq;ﬁéﬁe t éo:}oé'ﬁ%iig]ggﬁcswr?g%ﬁ gﬁg%@sﬁ bei ng attached
t o t he el ect[00@7IThe ghdsgisrerits preferred arhlbodamgnsohdusés edeckrisial equipimeniethatis wal |
segrment that, is rotataply fastened to the. housin and a. wing.extendi ng
Fr om ¢ heoug s SoebleRPrat T SO pespel AR hE s P bBAE SCcupres
an asseedvipmentippyifor gample] weigh bevem! hingirédpornds) i which edsk tirIfdeyicksr

support of the chassis_duri assenbly of the telescoping rail assenbly to
t he cha¥§pEen et‘%l““ﬁ‘t“t‘@&%ﬁ%pgga‘?@scorrpl ete, the support bracket may be

sel ectively [000s)trae piefdred@heiichbingised b hominBthatus Configared férifteMlally does not
interfere with extensile and de-extensile notion of the tel escoping rail

assenbl Sptaininmaelaqirioaleprepasgets inepemblecondiion, sppiuastthp yasoneprnted et descri bed
above, ~BBdsDFovRr SYpHES) el PPoaRBEAHRIRaR odiAE sfstérfl f ole1BBmrhiinidalibnABREA! | ONS.

For exanple, a tot three additiona es may positioned on the

chassi sThagrousigg preants; dimgnsinns 96 beight, wigitn and depthet Atdeasp pne hapdlg is he struct ures
t hat ar ' ' t r QNG uct ures,

pi vot i ng""ﬂﬁ“}c‘{fgn ﬁlgﬁﬁ?@é’ﬁ(ﬁﬁé@@g% %5@???%%@?’?4?@5@3‘%@8 8%??%3‘5 "hrough use
of the Aaeleicepingtailassembiyhie conpigl with thi howsingfor exténsie kml decsxtenkide mbtiet r i cal
equi pnent,. rack. for_s rt of. the housin attachin he tel escopi ng slide
Resenpl 9 tiehaREd] 2 ARG Qimegsiany Aot Aseibly ReIofas Aavet MR HE PR por t
bracket thafis E&%lda%lﬁi th&hdRing, RS fit? Minkdpe] sudR BSa Make pin MatlcBlslesthé h dept hwi se
transl ation of the chassis due to extensil|le and de-extensile notion of the
housi ngPivet-mepting pragked wikh the first engothibpadlete rormit prvotipgofthessepasbend] Fig. 1
depicts e | i i i j rates
1t 1 ngreiy e aie® The biva kBl AR I o e B B LR 01 o
Fig. 1 #rgss the apethampdass thesegind\end,sothat harglgpasitiooing efongithe. ard comprigesemt er

det ai l ; [0015] Fig. 2 depicts a por2ti on of the chassis shown in Fig. 1,
where handl es nounted to the chassi s“are deployed in an extended position
for lifting operations and the chassis is attached to a tel escoping rail
assenbly; (0016] Fig. 3 depicts another portion of the chassis shown in
Fig. 1, where handl es nounted to the chassis are deployed in a retracted
position that does not interfere with extensile and de-extensile notion of
the tel escoping rail assenbly; [0017] Fig. 4 depicts a perspective view of
a support bracket for assenbly support use on the chassis; and [00l 8] Fig.

. " oy » .. v o o "




DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [0019] Fig. 1 depicts a chassis 100
.that enbodies preferred instrunentalities of the general concepts discl osed
herein. The chassis 100 includes a housing 102 in the general formof a
rectangul ar box having at |least a sidewall 104, a top wall 106, and a

hi nge- mount ed door 108 including a plurality of air vents, e.g.) vents 110
and 112retiapted pertiontwherg the sengad gl rgsidestadincens thshousing mdpan ellt@ﬂ@‘? p@ifioRunber of
convent | I ri . . . . poards,
pover s uah EbeEi ot Reide KPP e 1EEe RhochuiPd HEMBAGI afiBiior 12! 0

pr ovi de than doesttbexgbochdsadtatthe fretracted positiot.y. This system nay provi de any
functionalit reany. tyvpe of. equi nt t.resides an an.glectrical

cau prront. 1 al0R0STn BAPichiMEY ptest EpBOTRenls 186 po e Sie ke SRRBE . o

el ect ri dading £fecesedl popti®dnd a Hod-re@sded pedionwef pittivelly gedans tidth Hdd tdand its

i nt er nal cor’Tonents may be 10Q to 500@@0 nd or,rmr,?. Housi ng 102 i ncl udes
r ecesseFBHPE PUROM: 1ThefyptqugHng tragket tg% eseapingpgil ggsemply arq y greater
Wi dth 1 Bedehéd'® th&EEaSRADoRRIN. Thills, HebecdldQAl bf the Baidle Rithd HRUEEd pdaafd! es 113
and 120 are attached to a recessed wall 122 in the recessed _portion 114.
The han@s@gies 3 gositian thatglogs rot inderfare with depthwise extensilp ard desexdensile motiers an

oval oi d - 21 js elongated in the vertical direction. This
cross-sgg?‘?ﬁes?%é%@gsa&{aﬁgwhandl e gt rength whil e al so advant ageously

nar r owi ng t h[9OhGInAl bwppaitdtdeketinaryteaisddit® shpporithé chasdis whide the telasoapimg mdcond end
126. A pivol+nounti bracket ;128 i s attached 1,0 the recesse [l 122. A
vorti capishRhiIPH HHeREaAF HE'cctfitol SnibneBEREE Tk Sufrd GEOGP ERRA, o

mount i ngrallseghent thaths rotathtly flatenbdiacdhehouding, abde wing getemling &0 theatpport Ns t he
first end, 124 of handle 1]18 and erﬂits t he secogrg end 126 of handle 118 to
travel tHlofhIresAntiguzatipgothe syrpaet frag SLOCEUDISS BR 236 WPy, YAPOraRositio aboven ( he

I ecessehewelbdcopidg raflltdsenibl £ o SUPBE oP theichiseid diring dsdeinbly Bfihe itdlestopind anti al |y

per pendi cul ar to the recessed wall 122. 1n this extended position, the
handl e ral gsesmbly todbeichapsis AR giacbmentis cgmplgtier e sunpar beacketigary beaci | i t at es
procur egRAL v S oSitidd i j {-Qg@%r th due to
posi ti o%ng?’o}’r?ﬁ%a fn?(?t g?srl sdﬁm?rf?lggrﬂ]ﬁnﬁegvg%éggﬁ ﬁ{/ﬁéj?\%&?fgga@e gfﬁﬂ%gduri ng the
nor mal extemsile and dd-¢xtensilgmotien efttheielesiopingtirail pssemblted envi ronment of use. The

exterior gripakng : f e 3 N are
preferably pmgréﬁdcﬁqngg&?‘g] egﬁlﬁgsr@éorfﬁ%&%gseqs]agenczfg%r}blegggévlgl %,%,Q%? t hese

E urf z;csgrodgt;fzﬁ,rag gbedgg 'tm@ciﬁwtgida tifting q&)&@tﬁdl%s. mopa@arnﬁm‘, a:ctaiﬂﬁif ted i (L)I 8 pgr t
rackets are use 0 _suppor e i of chassis uring
ot o hnBsitonel agies el b po rnsd Bo T eRE st on o DR RUGOs By pant rack. ( not
shown) . As i po11]eA 6rBRdRF usaPMe kirudairadthetard &4 cribddabswepapisdtRCdtdss each
include a wal| segnment 138 that is attached to recessed wall 122 and a

concave SHRFRRdiTE ARy stetugsss RivRIng dhehpndls teithg segond gosiion; liffingdhe housipg r  of
oval oi duReHBeSe dftRe hakdfe, @&hghﬁ willg 6PHE ShpPBR bldk@Dn UG LRI ERGIhedt €S 146

and 148, respectively, ich"are uSed to attach a telescoping rail assenbly
200, asraskdensuppertrifdhe lpusingataching the tefesenpingodlide assemblyde theelectuighl 122

attached 1 ﬁg?ﬁ - LAl [ . C entional
tel escog‘ﬁ‘%’%"%‘gﬁ"i‘%@z yagllIl g@ﬁesu pe uéskétdgnl ne%ﬁn?&g E?‘s‘%ﬁ‘eﬁ?te@g%copi ng
rail assethtesfer2 &Gthidepthwibe sSranslgtonaf thel chiassisalie toodxtensibndndrde2@fensiled a

conpl i nent.ar epal e ne r 4 that slidingly mate for depthw se extensile
noti on MY 8?%@&?%’%6%@%5"%%&%0% de-extensile motion in direction 208.
The telescoping rail assenbly 200, as shown in Fig. 2, covers the bosses
144 and 146 that are shoWES KN OF TEHeDRA er 202 is bolted to the

bosses 144 3 €1t oL . 1 { eceived in
t he apert ureﬁﬁh%*g%év(\}%g{cﬁs %P%?e'ﬁ%?on&?@tg%%ﬁvﬂe%%\pﬁ%y@gs ‘fh#em%%ﬁéfﬁtggs 118 and
120 havéftingdavipss\aotaeding o apartoulelydeefepabéembodimetter e, for exanple, the
second end 1 f..handl e 118 accupi es a greater w.dth.di nensjon than does
The tel escopiblmgi Al Sarporian ke shpsisf s FLRORE: Jin BERHAEAbr acket s 134
and 136, such as wing 140, occupy a position above the tel escoping rai
assenbly 20U. In this position, which is hereby defined to be an assenbly
support position, the wing 140 contaq}s tel escoping rail assenbly 200 for
support of the chassis 100 as the tel'escoping 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 handles 118 and 120 in this position do not extend a sufficient
di stance wi dthwi se to abut, for exanple, EIA rack structure standing in
support of the telescoping rail assenbly 200. In 5 contrast, handles 118
and 120 shown in the extended position of Fig. 2 would encounter

Y o o gemy A o o . . o o Y M M L




6 bracket 316 has been rotated 90 to position edge 500 a sufficient

«di stance above telescoping rail assenbly 308, such that edge 500 does not
interfere with extensile and de-extensile notion of the tel escoping rai
assenbly 308. [0028] The foregoing discussion is intended to illustrate the
concepts of the invention by way of exanple with enphasis upon the

preferred el®fd8] Fignt depigtyia pergtw eﬁﬁbﬁ%ﬂsm ﬁh@svn inFigo A dwhege handies maypted| osed
enbodi R p&@i@ aleife fogéﬁﬂtaﬁ'ek{eg Eﬁo {ah&ffs ff R dhaQRE ONS or

manneri sns prac Ing th | ose pr| nci pl'es of the invention. The
| nvent otached teebtglestoping reiheisemblys enti on to rel y upon the Doctrine of

Equi val ent s uI J | r| gat ion. 7
CLAI M5 1. Alé(ﬂgghlg § {}gsmopa %rtlgn OFQIE%%% nelgt \weeraw grﬁ?nt that is
coupl ednéuntediio thgehyssie ate deplolyed inrmt@ittedsmsmbn &lat aiee astnpueffg-e mdthl assenbly
(200, 308), risi n a hou (102%l ato]nf gﬁéled for internally retaining
el ectr |%§Ps‘F§ﬁg§ﬁéﬁF¥ FFP%‘B%P ?:“'S?Ri 2 housi ng presenti ng

di mensi ons @§o1REFighd de;%si& B@rsﬁb@ﬁlvéjﬁ&fv BF a SppbR BEdck QFEr ARl Es u?

including a first end and a second end ( 126) distal romthe first
end, aq@ltbfb‘t agpiss anth | y(128 130) i ncluding a pivot-nounting bracket (128)

coupl ed wt 0. | e

pi vot - nount mdglggﬁg'cﬁgji] W ?x%@?q@rt%}rér’cg%t Jgﬁ?ﬂ?@mﬁﬁcﬁ %ﬁmﬂtdg grééa:% t pivoting
of t he tha$cloeschobintbrizor widlsextensile and de3Xtengiheemetion afiile tolescwpihgenitiasserablyl s a
greater distance across the arc than does the second end, the arc

conpr i sing a retrapped PESIDRSUIRIPTRAN OFWreE eEMBUDREONS end resi des

adj acent [0019] Fig. 1 depicts a chassis 100 that embodies preferred instrumentalities of the
general concepts disclosed herein. The chassis 100 includes a housing 102 in the general
form of a rectangular box having at least a sidewall 104, a top wall 106, and a hinge-mounted
door 108 including a plurality of air vents, e.g., vents 110 and 112. Internal to the housing
and not shown in Fig. 1 are any number of conventional electrical components, such as a
motherboard, cell boards, power supplies, and fan cooling systems, that combine in operation
to provide an intended system functionality. This system may provide any functionality for
any type of equipment that resides on an electrical equipment 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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t he housi ng and an extended position ( 132") where the second end resides
.away fromthe housing to occupy a greater wi dth dinension than does the
second end at the retracted position. 2. The chassis of claim1, further
conprising a telescoping rail assenbly (200, 308) coupled with the housing
for extensile (206) and de-extensile (208) notion of the housing in the
dept h dl322that srsubstantigiheperpendicular tofthe regessewalhhd. dn this exdended pesitiamnd of t he

ext onsi 15 kil §EARTETh BES bty e GRRT ol b RS Aok BRBEE ™ 201 (e

second sroalg igrip,tas evelab gr_md&dlimng stréngth dve ¢ol positioninggifatat lefter \wiwatishindi nensi on t hat

interferes with ex and. de-extensil e.notion of the t.el escoping rail
nsenbl SPRIY HEPERRTHREn Aui e Ropimeh e g BpraBpnsiin s iRl n ¢ ne
housi NgerfAGiném 0fuse. Thelexvatior grippig burfivs, BEchaas k@ERS 988l ofiintliedn0akd 4) and a
non-recessed portjon (116) of relatively greater width than the recessed
por t i onPreferblyRayer- tp sphageethg el andgripabilityafshese pirfages diwing h8ngnb| y bot h
bei ng ajjeagiapd to the recessed portion. 5. The chassis of claim2, further
conprising a support bracket (134, 136, 314, 316) including a wall segnent
(138, 400) rl8024] fopajr dfddantioal qupportibinackets 134 angl Bbdreused rogsuppertithe gveightt02)

ext endi . . L bl

tel esco%%r?égs{rggp f} Hﬁ%@rﬂ??@ﬁeﬁ?ﬁfe%&%ﬂoﬁoﬁ lk‘%glpéa%{sléoe ?‘5%%35@‘?@“%‘5%@? i on bei ng
oper abl @of shows) pmintthendase dfssupprattracket84; the stpgloetdbranists gachandludesseatbl y duri ng

attachnent of e telescqoping raijl emhly to the chassji.s. 6. .The chassis
of ' ot o Tetomt B et Sheg B ekl RN n or ST R D B

Sﬁ| ecti m&wmﬂ%&h iag I"IL'Oég'naf)é]eAﬁhipﬁM\Ialiﬁ &sskstm'ﬁnma oanwmlrmfehdegs:gernﬁsd,t i on where
t he suppoyt bracke oes not interfere wt xtensil e and de-gextensile

mot i on 519{1%@eft@e%i%ﬂddd&rsme%‘@b@mcy B USeR 10 aitach pirlattoningmRll 7 The

chassi SgsedmKly 2007as sHoWHRAFRL. D0 @ total of three additional handles (120,
304, 306) identical to the handle, the handle and the three additional
handl es bei rl§022¢Fig: £2idgpicty 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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positioned for use in teamlifting of the chassis. 8. A nethod, of
_attaching a chassis to an electrical equipnent rack, the nmethod conprising
the steps of providing, in cpnbination, a housing (102) configured for
internally retaining electrical conponents in operable condition, the

housi ng presenting di nensi ons of height, wdth, and depth, at |east one
handl e QO.‘BI@!)Lhmdle&llﬂ&ﬁgldd2f)sh®tn’eﬁhb%Xlﬂld?dmﬁm@ﬁgmadvoal@n@qm distal from

housi ngticsfERes Bob HIRSEALIGuAaaRRRE Mol GE RS risiiibinE BHLEROY 400 ' 10 |
di malnz hmpitm (ﬁp?mﬁ’éﬁﬁﬁbm ;le-b)ft?/r})s:ld mﬁﬁopﬁhvtﬂlmgﬁmg) njﬂgsdeﬁﬁ?lhaz)ﬂ Thiz8)
S?\ljgt @%W&%’&Eﬁ?@ %FW‘?&P@SPF??P*‘@%& b& IHé“ﬂ%B* 8"B%r it pivoting

of the sefblibsSnch &WpARS cldassdniblich 30 andpaachich Feep&aitalthsemihtd ravel s a
greater distance across the arc than does the second end, the a

ar c
conpr i sloagitudinabslots sughias et f.In rqtaig shejr %ésrp@n‘ilﬁéh%'@!f’édés andi1204u thee s

adj aCGn?eﬁ%&@d#?&Hﬁ)h%@F ng an extended position ( 132 ") where the second end
resi des awa omthe ousing to occupy a greater w dth dinmension than does
t he second e[ﬂﬂZSitFlg [alepistsragorting of sedond adewghwoathdlprtsratmmam of 134, 13

5, 314, A 1Skl Rl wESE Hrplietfofon Rl BT gt ened Lo

t he housSing an ding segnent to an
assenbl y1 aamll 120,ovhicicare showiginFigyne ereswpﬁighaxdam’rﬂblyaos inchudidghealé el escopi ng
rail as S e 1y 310 and female member 312 identically compliments the telescoping rail assembly
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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the wing in the assenbly position being operable for support of chassis

. during attachnent of the telescoping rail assenbly to the equi pnment rack;
pivoting the handle to the second position; lifting the housing through use
of the handle; placing the wing of the support bracket on the electrical
equi pnment rack for support of the housing; attaching the tel escopl ng slide
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10 p p 10 a housing (102) configured for internally retaining electrical components in operable
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 pivot assembly(128, 130) including

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

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 second 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.

2. The chassis of claim 1, further comprising a telescoping rail assembly (200,
308) coupled with the housing for extensile (206) and de-extensile (208) motion of the

housing in the depth dimension.

3. The chassis of claim 2, 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 that interferes with extensile and de-extensile motion of the telescoping rail

assembly in the equipment rack.

4. The chassis of claim 2, 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.

5. The chassis of claim 2, further comprising a support bracket (134, 136, 314,
316) including a wall segment (138, 400) rotatably fastened to the housing and a wing (140,
8
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| 10% & thl@’tgfégc%pl(t&'rail assembly during attachment of the telescoping rail assembly to the

chassis.

6. The chassis of claim 5, wherein the support bracket has dimensions that permit
selective rotation of the support bracket into a normal use position where the support bracket
does not interfere with extensile and de-extensile motion of the telescoping rail assembly in

the equipment rack.

7. 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.

8. A methed of attaching a chassis to an electrical equipment rack, the method
comprising the steps of:

providing, in combination,

a housing (102) configured for internally retaining electrical components in operable
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 second 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
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