STORAGE COVPARTMENT HAVI NG A ROTATABLE DOOR Techni cal Fi el d Th| s I nvention
relates to the design of a general utility storage corrpart &:'re
part i'cutarly to the construction of a conpartment for 5 securl ng teries
or a powér cord in electronic equipnent. B_aflgground of the Inventlon I n
many, el ectronic products, batteries are used for providing primry power,

auxi¥iary power, and even backup power for sustaini naa_rrem)r functions in
the event of pover fw@w\rmw AFABLEDOOR made
part of the 10 pbafificad Mddproduct, as is the case with lithiumcells in
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(ii) assist ign n ement of the product.

An exanpl e 015 %ﬁ%@ﬁﬁgiﬁ%ﬁp%ﬁ&&%@wm&%ﬁ 15 U. S. Patent

4,383,007 whi chBagkarpundof theJnmention onal design using a flat door that

snaps on and of f to proy geng (‘él&:iﬁmié) mac&asiﬁrkﬁaréh&rdefbrt air@?acemsm
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Unfortunately, such doors fr uen ﬁ ost .durin attery

due to poor necPRWETe#Xiliary a’e l‘%e‘t %&ﬁpm ‘?.}'rs“S'éta’é'E&E‘eF}?&/ dons in

m spl acedh Fur tihereveme:f pmﬁfaihee pUalse these batteriegpart périmanémly ﬁm}itfﬁarpuﬁhle
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a feature i.C sef. Athird.de n of batt
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I s dropped. Sin d . er he
producltopal ong | g es an@eg‘gg P%B{et ﬁé t @“?ﬁ%ﬁyac'gﬂxﬁanm ng tJ|'.’n
various orient ammlcmhmh@q @s ucsonhqwm they are misplgcsidc durthermorey e

the battery doogphif @@ rB&ud?ﬁQﬁHﬁ;pe&eﬁ@%ﬁehés piish! Aafhist he"dcR! iAGCRamRE thit
| ess convenigent t door Jemains attached to the product after

. openi ng., m\ﬁé\/e?ausw&t?%a@gam {SCOMEDE- at t-ached are highly susceptible to
damage because they projAmethep ekumpld! gf asbattery compartment is shown in U.S. Patent

4,391,883 which discloses a door that pivots outwardly to expose its battery. This

~ design, oo, is susceptible to having the door detach if the ixo'duct is dropped. Such

doors therefore need to be firmly held in their closed position to withst=~d the impact

_ 25 of being dropped. This means that the door is either difficult to open or includes an
— ' interlock system - a feature which often confuses the user.

A third design of battery compartment is shown in U.S. Patent

4,583,774 and appears to be less susceptible to having the door detach from the

- associated product when it is dropped. Since the associated door slides open, it may -

30 underlap the product along its edges and easily withstand the impact of landing in

various orientations. Nevertheless, it is undesirable to physically remove the battery

door from the product because it is readily misplaced and is less convenient than a

door that remains attached to the product after opening. However, even doors that

- remain attached are highly susceptible to damage because they project outwardly, are

35 weakly secured, and require that great care be exercised. In general, doors that are

easy 1o open db not hold the batteries securely, while doors that are hard to open are

inconvenient to the user.



35 weakly secured, and require that great care be exergi.sed In general,
doors that .are easy to open do not hold the batteries securely, while doors
that - are 'hard to open are inconvenient to the user. i, »3- Accordingly, it
is an obj ect of the present invention to provide a storage conpartnent
whose operation is obvious to a user and does not require significant force
to'open. It is another object of the present invention that the battery
door remain 5 attached to the associ at ed2product after openi ng but not
readily susceptible to damage. It is yet another object of the present

i nvention to securely hold hatfeti. . Of ' . t hj h

conpar tment when ¢ he’ pr ScERERmEbhIaF iR ARt te AR vsthdlolbebiiie g stomge
Accordi ng to tkempasment whoseaperation ihelyviousgo gruses anddloas pasrrequitessigrificant i cal
equi pnent i ncl lfglicggog%gnqt at abl e storage conpartnment which conprises: a
housi ng i ncl uding an outside surface for enclasing objects therein, the
surface havi ng an openi Hds angtherobiscyph e prrscnyinyapfign giat the; hattegy; door Eemaipe

housi ng f urt heruhéieldud itassBaaned fprbdicy RRET dpehiigdut AotReAdilyBaicepible tand a
conpart ment dooE i ncludi ng shaft 15 neans positioned on opposite sides

t hereof for end@1@8% t he supporting means within the housing, the
supporting neans and t hhispetfanotenobjediaif the rhspehventignaosecurelythald battedes t he

conpartnment do A%l S 0 %ﬁg& | s to hold
t he door capti\%oﬁe?%pﬁcghméaﬁ%mﬁ%éﬂ enén%)ﬁ'géﬂg%)%%ﬁg%%g%gqﬁg opened,
sai d housi ng coeppasment Bdrepnsér nmenber and a | ower nenber, each incl uding

20 senicirgglar ribs tRatorfgth tepresenpRivEAish teRNS pfoRided @l pditable ehictrical

| t ment ~door,. and wherein°th f1 | Yes
oL pal e nborSaRiRRont MITARE § MBS SO R TP R PG & bAdsing per

and | ower nenbdncudihanpasidnsurfaty fortericiosing objeci chertin, the strfacadavingrapar t ment
compar tent | nciPGig 16 SeAV gL ok §ioke B s bbb e P bl elndte
associ at ed equimersstforupponigg aKespaomsat donsand r somparmentsioor ingluding shaft t he
P! SAP1E, P OGNS o s ABROF A TPRUDSE slfdEBens
: within the housing, the supporting means and the shaft means being shaped to permit
rotation of the compartment door around an axis of rotation into the housing and to |
hold the door captive within the housing when the compartment door is opened, said
housing comprising an upper member and a lower member, each including
20 semicircular ribs that form the supporting means for holding said compartment door,
and wherein the shaft means comprises a generally circular member that rotatably
engages the semicircular ribs of the upper and lower members.
The present invention is direct to a storage compartment that may be
(I used to hold objects such as batteries and the like. The compartment includes a
25 rotating door that is held captive by an associated equipment housing. The
compartment is characterized in that the door rotates into the housing as it is opened. '
| The door includes cylindrical shoulders on either side thereof that rotate
on complementary ribs located within the housing. These complementary ribs reside
on either side of the opening and cooperate with the shoulders to capture the door
30 within the housing. Battery connection contacts are contained within the housing at
opposite ends thereof for connection to one or more cylindrical batteries.
Advantageously, the center line of the batteries coincides with the axis of rotation of
the storage compartment so that the movements of the housing do not tend to open

A

the door.



on conplementary ribs located within the housing. These corpl €néntary ribs
reside on either side of the opening ‘and cooperate wi.th thg:shqul ders to
‘capture the door 30 within the housing. Battery connection contacts are
contai ned within the housing at opposite ends thereof for connection to one
or more cylindrical batteries. Advantageously, the center line of the
bat'tewi es coi ncides with the axis of rot &8 orr of the storage compartnent so
t hat t hé 'novenents of the housing do not tend to open the door. - 2a -
In another illustrative enbodi ment .of the_invention, the door includes a
pivot neans, for exanplfieanoihesiiliusgative erpbodiment;of theinyentians thexdogr ingludes aher
ﬁnd ther ;aof . l'pﬁcgtﬁﬂéﬁg@,fﬁf e;ean:{mé,h gin _mlﬂamblle lrasem.t:mﬁwnrtsr?ﬁ, atmfchéfﬁnd e Rof he
housing to ho e _door captive ile allow ng.rofation,of .the r,.

it e Cenbod: HEHCoPRETEEs MBSy dporplfr de Blo P HP R b Bhe ower
cord. It is adoentaptiveothiletadlopingsetition of ¢hetdoon Ehlxr embedinent égsmimbleifar t nent
may be edge .t n the housing for electrical
circuit boa?%%@g%?m%@éﬁﬁa‘éﬁf%&&% _Jja'ect_s and features of the present
invention will be nor eltis feature abthe persantineention fthat gheconage pempartment may
associ ated dr 3 dage MGhnttet 18 /prerve 84ce] witHif the HIULIRE FOER&dHIRA cRBuibodre

Drawi ng 5 FIG 1 illustrates a bottomview of a storage
conpartnment in accordance with the invention with its door shown in the
closed position. FIG 2 illustrates a bottom view of the storage conpartnent
with its door shown in the opened position; FIG 3 shows an expl oded
perspective view of the storage conpartnent 10 illustrating the details of
its construction;, and FIG 4 shows an expl oded perspective view of an
alternate enbodi nrent of the storage conpartnent illustrating the details of
its construction. .



Det ai | ed Description The present irnvention is directed to a rotatable
conpartnent- for storing 15 batteries or m scellaneous electrical itens
~such- asr a power cord. Although batteries represent the main application of
the-invention, it is clear that nunerous her uses exist for such a
conmpartnment. The conpartment conprises a Stationary housing and a door that
rot&es into the housing. It is desirable that the interior of the

conpart nent be hi dden ﬁ’manﬂewqwbjms endjifeatnsps of dhe prasent isvertictewilh -2
bottom 20 Vi qére fully'EnderQbGD®hEPRPIEAERS nadk d\thehSsodRdd drhRRfthndSRidifa!
the interior |ﬂ§ j ndeed, generally hidden fromview Lower housing nenper
100 mates wit Hﬁ‘BBer housi ng nmenber 300 (shown in FIG 3) to capture door
200. As shown BriefdDéScriptioh of thiedDrawingeneral [y flush with one or nore

surface(s) #f the lo ' 0Qr 2 Ls.shown,in its
normal I'y C|§(;S ed posi %@q@h@ﬁ Jl?og{og% g%gn@%%%?g??gpp%%p#%ﬁ@ aﬁ%mc
nmol ded ont o t Nathahe invention Withdtsrdeoeshovaria théiclosed positionof t he door may

i ncl ude horizontal gr s tys . Q%:J&&I to
| nprove a user's gri gurﬁlﬁ%ﬁfgf\g"?gﬁa Whgumﬁéﬁ;ﬁgﬁ&?mrgr ovée?l‘fma“hnfﬁ?s(1 ave
benefits, the?h%%“hg'ﬁqpéﬂfﬂgi’@@%r adequat e operation. FIG 2 discloses

- the same bottom vi ew OFIG. Besho@raaRplodsd pérsp&itive Widw oBthe stdigeiasmpaiifent

rotatedlni@h@?oenﬁj s ti.on. BttWGOIS shown within the

conpartment” a S&EB% X ?‘H{?qfi"ﬁo CHEF®EE i nto the door. The ribs 220

cooperate with suppor tFi.a show2@antexplodedi pérapective viedd of amp altereate entbodimente

opened and cl bd } : r Inf 5 otates into its .
gsﬁ ﬁiﬂ\?’ :t!;ﬂ%g% b%ﬂgmégﬂi tﬁ}]‘gﬁg@‘t‘% MR RIS of itd sg-r%QRox{

opened positi 0 K ery 1nto ano position. Although
the illustrat Oet Beseription:onpartnent i s designed to store two batteries,

it is clear that a si M@pkﬁm PhventiON isifeztddl 16 4 RIALLIO ComPhrimORIbESloARg MY
D e o ot Ol ok B GR Sheid Tl eCopal LR LIRS
positioned al ofjyesent dretgnainf applieationuofithe invention, dt eelesrtthamuntspowsesthenises
door 1ot at es CASHIOFACH B BmathER, e RnledE QbR 2 SRRHES poBb A 1 (o
t he housi ng afat deor that sroggsesantoAtheohousing. y It do odesizabde i thatuthei fnserjort of kthe
- broken _Si nce ichmp@tmentObe RRIdeh 'fRdnh WidW QlLFilg Ordinary use. FIG.1 provides a bottom
| ' 20 view of the storage compartment with the door closed, so that the interior is, indeed,
generally hidden from view. Lower housing member 100 mates with an upper
housing member 300 (shown in FIG.3) to capture door 200. As shown in FIG.1 the
door is generally flush with one or more surface(s) of the lower housing member
100. Here, door 200 is shown in its normally closed position. To facilitate opening,
25 directions may be molded onto the door, as illustrated, and the surface of the door
A~ ~ may include horizontal grooves 250. Alternatively, the door may be textured to
improve a user’s grip during operation.. Although such improvements have benefits,
they are not required for adequate operation.
_ FIG. 2 discloses the same bottom view of the storage compartment with
30 the door 200 rotated into its opened position. Battery 600 is shown within the
compartment and supported by ribs 220 molded into the door. The ribs 220
---+ cooperate with support plate 120 to hold battery 600 captive in both the opened and
. closed position of the door. Moreover, door 200 rotates into its opened position
- . without pushing the battery into another position. Although the illustrated storage
. 35. compartment is designed to store two batteries, it is clear that a single battery, or
7 possibly three or more batteries may be accommodated with only minor modification
without departing from the spirit of the invention. Additionally, the rotating door
.” need not be




5 frombeing flush wth the surface(s) of the housing, and cannot be

m'spl aced since it cannot be easily renbved fromthe housing. In a
'preferred enbodi nent, cylindrical batteries are shown, although a standard
9-volt. rectangul ar battery is easily accombdated by a mnor redesign of
ri bs 220 and support plate 120. Naturally, a battery clip would reside

wi t 1A the 10 conpartnment and extend yig a wire-pair into housing 100 for
powering el ectroni c equi pment contained therein. Turning nowto FIG 3, a
nor e det ai | egositioned alonganedge ofthehwusipgybiit sathiérsatlanyg egnvenieanloeaporooe d
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In the event th é_e hou5| n roppe t he
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Therefore,
from the bottom side of the housing, to hold the upper and lower housing members in
close association. Returning to FIG. 3, cylindrical shaft 210 of door 200 is captured
_ within the hollow housing by lower support rib 110 and upper support rib 310.

- 25 Similarly, cylindrical shaft 230 of door 200 is captured by lower support rib 130 and
upper. support rib 330. These support ribs not only hold the door in place, but also
provide a surface adapted to permit rotation of the door. The door rotates around a
fixed center line, or axis, that extends from one side of the storage compartment to
the other and terminates in electrically conductive contacts 141, 151 at each end.

30 When one or more batteries are positioned within the compartment, their individual
center lines coincide with the axis of the storage compartment. In the event that the
housing is dropped or subjected to vibration, the forces tending to open compartment
door 200 are substantially canceled by the forces tending to close it. This
phenomenon occurs when the storage compartment axis passes through the center of

35 gravity of each battery and is most evident when cylindrical batteries are positioned
with their axes of symmetry aligned with the storage compartment axis. It is less
evident, but none the less true, when a rectangular battery is used. Therefore, the door




need not be so tightly held in its clbsed position that,t he ;user woul d have
to struggl eto open it. Indeed, tab 231 nol ded into Hoor 200 cdoper at es

closéd It provides positive |locking of the door in its closed position,
but% adapted to release with a snmall 5 anobunt of rotational force. Such a
rotational force is not sinulated by-r@andom vi brati ons or dropping.

| Fl exi bl e cont agtq A HRES n&ﬂéy héid"i’n ﬁ?Ele&f po%ﬁfdgqgatpf%%ﬁggg?lgggp%é4§“ﬁé “renber
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but hi nder |tggr&§& %d}dﬁg rom Contacts 141, 151 are positioned at each
XI°S

end of the co in order to facilitate electrical 15
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be agl e tﬂm shideis dmo contacidiolding fieaber 1$0ﬁwﬁi¢ﬁralso$ih¢]ﬁ&sta][%lbt Mlh%]!d?ﬂg may be
accidental ly | c .ner t significant force _
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door 200 vmancmee@omam eplindeieyl tukelivs 19«3&3%&&«3%@@%,5&& fofcdiicied into
t he door a_nd Foﬁﬂgég Qfﬁt t%@clsﬁr atre 10 bl r‘p t r ot t onal, tr avel of the
door in eitheP® epbets 1 ipramidsd by F"ﬁ’é? k sige themeofy der . 30
35 constant low level pressure is delivered to the ribs by spring 141 and the batteries in
mechanical contact therewith. The ribs must be able to withstand a higher impact,
however, since the housing may be accidentally dropped in such a manner that a
20 significant force component is created in a direction parallel to the storage
compartment axis. '
Compartment door 200 includes bottom edge 240 that stops against
lower housing member 100 to preclude further rotation of door 200 when being
closed. Similarly ribs 220 are adapted to stop against the grooves molded into
25 support plate 120 and thus preclude further rotation of the door 200 when being
opened. Obviously, other features may be molded into the door and housing that
cooperate to limit the rotational travel of the door in either direction and thus enhance
the convenience of the user.

30

35



} : '
-6- Clains: 1. Portable electrical: equipnment incl udi ng ‘a rot:at abl e storage
conpart ment. whi ch conprises: a housing including an ‘eut<si de‘surface for

- *encl osi:ng objects therein, the 5 surface having an opening for receiving
one or nore of’ said objects, the housing further including neans for
suppgLting a conmpartnment door, and a conpartnent door including shaft means
posi'ti'oned on opposite sides thereof for6engaging the supporting neans

wi thin the housing, the supporting neans and the shaft neans bei ng shaped
to permt rotatyan of the conpartnment door around 10 ,an axis of rotation
into the housim to hold the door captive within the housi ng when the
conpart ment door i s opbrimitabkalcbtical squigmentipeludingg ratatabipstorageber and a
| ower menber, JH%H?&(?&%&WN ar ribs that formthe supporting

means for hol d| ng sal d compartment door, and wherein the shaft neans
conprises a general |y dhoysingincludipgan pwiside serfagefor gnclosipaehicqtstherein, the

sem circul ars rk&facemahhg aHI&B&iméﬁ)r&B&nhﬁg\@ﬁe aﬁﬂaer& said- obféws fHetoRsifig
conmpartment of _cl.aim | ower nenber 1&) rther i ncl des a
pair of el ectrf‘t‘gﬁerb‘l‘}hdé"tﬁ@e'\mf ﬁf&@fﬁ’mﬂgémme ‘5{5‘ te sides of the
openi ng and centered oradohﬁ)anmeatdﬁorﬁnﬂlwdmgmhﬁunemtpomo&d@oﬂoppmitesidest act
with a battery | : ( ne|

posi t 1 onod w3 B TorRREEhE he'Slpbotftnf RRAAE Hiunin e BRI e SRHruE s
rotation. 3. Thed thgshafemeansiieing shamclto mrtémnom ef the sompartmentdosr atogad udes
a plate on g hﬁﬁ:’ﬁ% opﬁﬁatfdnqﬁtoqﬁe hOSsiRPEHY 1B holShe dobt @atpﬁv@amnm Be RSk i al |y

per pendi cul ar t?l e outsi de rface of . the housin nd, cooperating wth
t he ‘conpart mentVhg§ QOH‘P@HHFHY 25 g&ngd Seidhoysing & gllpﬁsmggn upper member
N anda lower member, each including semicircular ribs that form the supporting

means for holding said compartment door, and wherein the shaft means comprises a
generally circular member that rotatably engages the semicircular ribs of the upper
- 15  and lower members. )

2. The storage compartment of claim 1, wherein the lower member (100)
further includes a pair of electrical contacts (141,151) positioned on opposite sides of
the opening and centered on the axis of rotation for making electrical contact with a
battery (600) inserted in the opening, the battery (600) being positioned with its
20 center of gravity coincident with said axis of rotation.

3. The equipment of claim 1, wherein the housing further includes a plate
_ on at least one side of the opening, said plate being substantially perpendicular to the
O - outside surface of the housing and cooperating with the compartment door to contain
objects placed therein.
25
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