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15Claims?(CI?211?147) 
Thisinvention relatestoadjustable shelf Structure and 

Inore particularly toshelfstructure having provisionfor 
rotative movement of the shelf and for pivotaladjust 
mentmovementof the shelf? - 
An object of the invention istoprovide an improved 

rotatable and verticallyadjustable shelfstructure, 
Another object of the invention isto provide an im 

?roved shelfstructure having means providing for free 
rotative movement of the shelfand controling vertical 
adjustment ofthe shelf to any desired position? 
Another object of the invention isto provide anim 

Proved shelf structure in which the shelf is rotatable 
aboutashaftand maintained ata desired height On the 
shaft byasupporthavingmeansconstanty Couplingthc 
shelf to the shaft forrotative movement and manualy 
operable for vertical adjusting movement of the Shelf? 
Aspecifcobjectoftheinventionisto provide a novel 

shelf structure in which the shelfis Supported for ro 
tationaboutacylindrical memberkeyedtoafixedthread 
edshaftand having bearingengagement with a Support 
ingrotatablenut member,threaded on the shaft,foref 
fectingverticalmovementofthe cylindricalmemberand 
therebythe shelf? 

Other objects,aims,and advantages of the inprove 
ment contemplated herein will be apparent to personS 
skiledin the artafter the construction and Operation 
ofthepresentshelfstructureisunderstoodfrom the de 
scription?Itis preferred to accomplish numerous ob 
jects and advantages of thisinvention,and to practice 
theimprovementinsubstantiallythe manner hereinafter 
fuly described and as more particularly pointed outin 
theappendedclaims?Referenceisnow madetothe ac 
companyingdrawingwhich formsa part of the Specf 
cation? 

In the drawing: 
FIG.1isafrontview ofarefrigerator cabinet having 

the improved shelfstructure in the food Storage com 
partment thereofand showingthe compartmentacceSS 
doorin open position? 
FIG?2isa frontelevational view,partialy broken 

away,of the shelf structure;and 
FIG.3isa sectionalview of the shelf Structure,Said 

section beingtaken online3?3of FIG.2? 
Referringto FIG?1,there is generaly illustrated a 
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refrigeratorcabinetidentifedasa whole bythe numeral 
10and comprisingfood storage compartment llanda 
door12providingaccesstothe compartment11,The 
compartment11containsafxedSupportshelf13anda 
container14forvegetablesandthe like,anda plurality 
ofshelves15and16movable into andoutof the food 
compartmentand alsoverticaly adjustableto diferent 
heightsto accommodate storage offoods between the 
shelves? 
The presentinventionis directed to the devices con 

trolingtherotationalmovementofthe shelves15and 
16intoandoutofthe food storage ofthe compartment 
of the refrigerator and also for adjusting the Vertical 
heights of the shelves15 and 16,These devices are 
generalyindicated bythereferencenumerals17and18 
and,asboth ofthese devicesareidentical,itis believed 
adescription ofone ofthese devices wil Suficefor de 
scribingthe structuralmechanism andits operationfor 
.accomplishingtherotativeandverticaladjustment move 
mentsofthe shelves15and16, 
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With reference tothetypicaldevice18andreferring 

?ow? FIGS,2and3ilustratingdetais ofthe device, 
itwlbeseenthattheshelf16isconnectedtothe device 
1s whichispositioned partialywithin the foodstorage 
9ompartme?11anda ongitudnalyverticaHyextend 
ing recess19in that portion oftheiner29formingone 
ofthe side wals ofthe refrigeratoradjacentthe hinged 
Connectionofthe door12totherefrigerator,Morepar 
ticulary,the shelf16 may compriseasubstantialyrec 
tangular plate havingitsedges positionedincloseprox 
imitytotheinnerliner2?ofthefoodstoragecompart 
nent11 with the exceptionthatthesideedge16a ofthe 
Shelfmaybeformedarcuateinshapetopermittheshef 
tofreely pivotinto and outofthe compartmentwithout 
interferencewith theliner20 ofthe food compartment, 
Theshelf16may be positioned on,andisremovable 

from,aspider21 of substantialythesameareaasthe 
shelfandpivotalyconnectedtoashaft22extendingver 
ticaly of the refrigerator compartment and havingits 
Upperendreceivedwithinacylindricalbearing23formed 
ina bracket24 havingan angularly ofset portion 25 
whichis Securedtothe liner29and to a portion ofthe 
adjacent frame of the refrigerator bythe screw26 ex 
tendingthroughanopeningintheangularyofsetportion 
25 of the bracket24 andthe liner29 andthreadedinto 
the adjacent walofthe frame oftherefrigerator,The 
lower end of the shaft22is supported in a cylindrical 
Opening orrecess27formedin a bracket28which,as 
shownin FIG?2,hasan upwardly extending portion29 
engageable with the liner29ofthe refrigeratorand hav 
ing openings therein for receivingscrews securing the 
brackettotheadjacentwalofthe frame oftherefrig 
erator,Asseenin FIG.2,the bracket28is provided 
with arib31 on theside wal ofthe recess27received 
within a slot32in the shaft22for preventingrotative 
movement of the shaftrelative toits supporting brack 
ets24and28?Itwil beapparent thatthe shaftslot32 
extends longitudinalythereoffrom the top to the bot 
tom and for a further purpose to be described herein 
after? 

Referring now more particularly to the device 18for 
Supportingthe shelf16onthe shaft22andalsoforrota 
tion aboutthe shaftand forverticaladjustingmovement 
ofthe sheif16,the shelf-supportingspider21hasadown 
wardy and outwardy extending cylindrical member or 
bearingsleeve33formedintegraltherewithandSurround 
ingthe shaft22. Disposed betweenthespidersleeve 33 
and the shaft22is a cylindrical bushing or bearing34 
receivingthe shaft22andextendingalongthe shaft be 
Yondthe upperend of thesleeve33 with the Upperend 
of the bushing34 having a lateraHy extending circular 
fiange 34a overlyingthe Upper end ofthe sleeve33 and 
with the lowerend ofthe bushing34 havingan enlarged 
truncated cone portion 34? received within a similarly 
shapedrecessinanadjusting nut35havingitsthreads36 
engaginga portion ofthethreads22a formed onandex 
tendingalongthe shaftfrom thetoptothe bottom there 
ofasclearlyshown in FIG,2,The bushing34 hasits 
bottom end bearingagainstand Supported on a bearing 
surface 37ofthe nut351ocatedatthe bottom ofthere 
cessinthenut35,The bushing34ispreventedfrom ro 
tatingrelativetothe shaft22,shelf16,and nut bya key 
38integral with and projectingTadialyfrom the inner 
cylindricalwalof the bushing34into the longitudinaly 
extendingslotorkeyway32formedintheshaft22?The 
adjustment nut35and the bushing34 may be formed 
ofany suitable plastic composition,Suchasnylon, 

It will be apparent thatthe keyed connection of the 
bushing34and shaft22 prevents free rotation of the 
bushing34relativetothe shaftwhile permittingvertical 
movement of the bushing34,Asthe sleeve 33 of the 
spider21hasacyinddca beadngengagementwththe 
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bushing34,the spider21and shelf16may befreelyro 
tated aboutthe shaft for movementinto and out of the 
refrigerator storage compartment,Aiso,as the spider 
sleeve33isseated and supported on the portion34b of 
the bushing34Whichengagesthenut35,thenut35serves 
to Supportand maintain the spider2? and shelf16ata 
Predetermined desired heightintherefrigeratorcompart 
nent,It will beapparent that,upon rotation ofthe nut 
35,the bushing34,spider21 and the shelf16wil be 
moved Verticaly of the shafteithertoraiseorlowerthe 
shelf16to any desired heightin the refrigerator com 
partment,Itwill be notedthatthe bushing34iskeyed 
to the shaft so thatany rotative movement of the shelf 
16wi?notbe efectivetorotatethe bushing34andthere 
bythenut35sothat,oncetheadjustmentnut35hasbeen 
Operated to move the shelf 16to a desired height,the 
shelf may be freely rotated withoutany possibie infu 
encing motion beingtranslated totheadjustmentnut35? 

Referringto FIGS.2and3,thetopsurface39ofthe 
cone shaped portion 345 of the bushing34is provided 
with diametricalyspaced bosses40,49 received within 
diametrically spaced recesses41,4?formedinthe bottom 
of the sleeve 33servingtoreleasably retainthe shelf16 
withintherefrigeratorcompartmentandrestrain the shelf 
against unwanted outward movementfrom the compart 
ment,Asthe bushing rotatably supports the shelfand 
is held againstrotative movement bythe shaft,manual 
rotation ofthe shelfformovementoutwardy of the re 
frigeratorwildisengagethe bosses40,40 ofthe bushing 
fromtherecesses41,41inthesleeve33. 
The adjustment nut 35 is provided with a retainer 

ring42surroundingand disposed within anotch35ain 
the top of the nut,the ring beingformed of plasticand 
fixedtotheplastic nut bythreepins43extendingthrough 
theringandintothenut35,asshownin FIGS.2and3? 
Thering42 has an upper stepped portion 42b engaging 
the upper side andtop ofthe portion34b ofthe bushing 
34,the portion42b of the ringextending Semi-circularly 
and beingefective,upon rotation oftheadjustmentnut 
35 downwardy,to rotataby engage the portion 34b 
ofthe bushing34toinsure downward movementofthe 
bushingandtherebytheshe?16? 
?twilbeapparentfrom theforegoingdescriptionthat 

I have provideda shelf structure havinga simple,eco 
nomical,easiy manipulatableandeficient deviceforper 
mittingpivotalmovement of the shelvesinto andoutof 
the refrigerator compartment whie providing for the 
verticaladjustmentoftheshelvestoany desired positions 
within the refrigerator storage compartment? 

Whilethisinvention has beendescribedinits preferred 
formorembodiment,itwillbeapparenttopersonsskied 
in the art,after understandingthe improvements,that 
various changesand modifcationsmaybe made Without 
departing from the spirit and Scope thereof,and itis 
aimedinthe appended claimstocoveral such changes 
andmodifications? 
Whatisciaimedis: 
1.A shelfstructure comprisinga fxed Vertical shaft 

member;ashelfhavingasleevereceivingsaidshaftmem 
ber;a cyindricaimember disposed between said sleeve 
andshaftmember permittingrotation of Said shelfrela 
tivetosaidshaftmemberand havingaportion extending 
below and positioned beneath andengaging Said sleeve, 
means connecting said cyindrical member and Shaft 
memberpermittingmovementofsaid cylindricalmember 
longitudinaly of said shaft member and preventingro 
tation ofsaid cylindricalmember relative to Said shaft 
member,saidmeansincludinga verticalkeywayin one 
of said members and a key formed integral with the 
other of said membersand received within Said keyway? 
and meansengagingsaid shaft memberand disposed be 
neathandengagingsaid portion ofsaid cylindricalmem 
bertosupportsaid cylindrical memberandshelfandop 
erative toverticaly nove said cylindrical memberand 
saidsheifonsaidshaftmember, 
2,A shelf structure comprising a fxed vertical 
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4 
threaded shaftmember;ashelf havingasleevereceiving 
said shaft member;a cylindrical member disposed be 
tweensaid sleeve andshaft member permittingrotation 
of said shelfrelative to said shaft memberand having 
aportion extending below and-positioned beneath and 
engagingsaid sleeve;means connectingsaid cylindrical 
memberandshaftmemberpermittingmovementofsaid 
cylindricalmemberlongitudinaly of Saidshaft member 
and preventingrotation of said cylindricalmemberrela 
tive tosaidshaftmember,said meansinchudinga verti 
calkeywayin one of said members anda key formed 
integral with the other of said members and received 
withinsaid keyway;and a nutin threaded engagement 
withsaidshaft memberand disposed beneath andengag 
ingsaid portion ofsaid cylindricalmemberto Support 
saidcylindricalmemberandshelfandrotatabletoyerti 
calymovesaidcylindricalmemberandSaidshelfonsaid 
shaftmember, · 

3.Ashelfstructureas defnedinclaim2Wherein co 
operatingmeansareprovidedonsaidengagedsleeveand 
portionofsaidcylindricalmemberforreleasabyrestrain 
ingrotative movement of Said shelfin one ofthe posi 
tionstowhichtheshelfisrotated, 
4,Ashelfstructure comprisingafixedvertical shaft; 

ashelfhavingasleevereceivingsaid shaft;a bearingen 
gagingsaid sleeve and shaft permittingrotation of Said 
shelfrelativetosaid shaft;means connecting Said bear 
ingand shaft permittingmovement of Said bearinglon 
gitudinaly ofsaidshaftand preventingrotation of Said 
bearingrelativetosaidshaft,Saidmeansinchudingaver 
ticalkeywayinsaidshaftandakeyformedintegralwith 
saidbearingandreceivedwithin Said keyway;andmeans 
engagingsaidshaftand cooperatingwith Said bearingto 
supportsaid bearingand shelfon Said shaft.and opera? 
tivetoverticalymovesaidbearingandsaidshefonSaid 
shaft. 
5,Ashelfstructureas defnedinclaim4wherein en 

gageable cooperatingmeansare provided on Said sleeve 
and bearingforreleasablyrestrainingrotative movement 
ofsaidshelfinone ofthe positionstowhichthe Shelfis 
rotated? 

6?AshefstructurecomprisingafxedVerticalthreaded 
shaft;ashelf havingasleeve surrounding Said shaft;a 
bearingengagingsaidsleeveandshaft permittingrotation 
ofsaidshelfrelativetosaid shaft meansconnectingSaid 
bearingand shaft permitting movement of Said bearing 
1ongitudinaly of said shaft and preventing rotation of 
said bearingrelative to said shaft,said meansincluding 
avertical keywayinsaidshaftandakeyformedintegral 
with said bearingandreceived withinsaid key way;and 
a nutin threaded engagement with Said shaft and dis 
Posed beneathand cooperatingwith said bearingandro 
tatable to verticalymovesaid bearingandsaid shelfon 
saidshaft. 

7?Ashelfstructurecomprisingafxedverticalthreaded 
shaft provided with a longitudinaly extending keyway; 
ashelfhavingasleevereceivingsaidshaft;acyindrical 
member within said sleeve and disposed between said 
sleeve andshaft permittingrotation ofsaidshelfrelative 
to said shaft,and having a key integraltherewith and 
immovablerelativetheretoreceivedwithinsaidshaft key 
way for preventingrotation of said memberrelative to 
Saidshaft,saidmember havingaportionextendingbelow 
and positioned beneath and engaging said sleeve;and 
meansengagingsaid shaftand disposed beneath anden 
gagingsaid portion of Saidmembertosupportsaidmem 
berandshelfandoperativetoverticalymovesaidmem 
berandsaidshelfonsaidshaft? 

8.Ashelfstructurecomprisingafxedverticalthreaded 
shaft provided with a longitudinaly extending keyway; 
a shelf havinga sleeve receivingsaid shaft;acylindrical 
member within said sleeve and disposed between said 
sleeve and shaft permittingrotation ofsaidshelfrelative 
tosaid shaft,and havinga keyintegraltherewithandim 
movable relative theretoreceivedwithin said shaft key 
Way for preventingrotation of said member relative to 
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saidshaft,saidmember havingaportionextending below 
and positioned beneath andengaging Said sleeve;anda 
nutinthreadedengagement with saidshaft and disposed 
beneathand cooperatingwithsaid portion of said mem 
berto Support Said memberand shelfand rotatable to 
Verticalymove said cylindrical member and said shelf 
onsaidshaft? 
9.A shelf structure comprisinga fxed vertical shaft 

provided with alongitudinaly extending keyway;ashelf 
havinga sleevereceivingsaidshaft;a bearingwithin Said 
sleeve and disposed between saidsleeve andshaftpermit 
tingrotationofsaidshelfrelativetosaidshaft,and having 
a key formed integral with and immoyable relative to 
Said bearingandreceived within said shaft keyway for 
preventingrotation of Said bearingrelativetosaidshaft; 
and meansengagingSaidshaftand disposed beneath and 
cooperatingwith Said bearingtosupportsaid bearingand 
shelfon said shaft and operableto Verticalymove said 
bearingandSaidshelfonSaidshaft? 
J0?Ashelfstructureas definedin claim 9 wherein en 

gageable cooperatingmeansare provided on Said sleeve 
and bearingforreleasablyrestrainingrotative movement 
of said shelfin one ofthe positionsto which the shelf 
isrotated? 
11?A shelf structure comprising a fxed vertical 

threaded shaft provided with alongitudinaly extending 
keyway;a shelf havinga sleevereceivingsaid shaft;a 
bearing within Said sleeve and disposed between said 
sleeve andshaft permittingrotation ofsaidshelfrelative 
tosaid shaft,and havingakeyintegralwithsaid bearing 
and extending within said shaft keyway for preventing 
rotation of Said memberTelativetosaidshaft,said mem 
ber havinga portion extendingbelow and positioned be 
neathandengagingsaidshaftsleeve:andanutinthreaded 
engagementwith Saidshaftanddisposed beneath andco 
operatingwith Said bearingportiontosupportsaid bear 
ing and shelf on Said shaft and rotatable to verticaly 
move Said bearingand Saidshelfon saidshaft? 

12?ASelfstructurecomprisingafxedverticalthreaded 
shaft providedwithalongitudinalyextendingkeyway;a 
Shelfhavingacylindricalsleevesurroundingsaidshaft;a 
cylindricalmember within Said sleeve and disposed be 
tween Said sleeve and shaft permittingrotation ofsaid 
shefrelativeto Saidshaft,Saidmember havinga keyre 
cejved within Said shaft keywayforpreventingrotation 
of Saidmemberrelativetosaidshaft,saidmemberhaving 
an enlarged frusto-conical portion extending belowand 
Posioned beneathandengagingsaid shafsleeve;and 
anutin threaded engagementwith said shaft and dis 
DOSed beneathandengagingsaidportion ofsaidmember, 
Saidnuthavingarecessinthetopthereofformedtore 
ceivesaidportonofsaidmember,Saidnutsupportingsaid 
nemberand sleeve on saidshaftand beingrotataöleto Verticalymovesaidmemberandsaidshefonsaidshaft, 
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13·Inashelfstructureas defnedinclaim12where- 55 
inthenutis providedwitharetainersecuredthereto 
and overyingthetop of said portion ofsaid member 
toprovidea connection betweensaid nutand member 

6 
insuringVerticaltravel of said nutandshefalongsaid 
Shaft uponrotation of Saidnut? 

14?Ashelfstructurecomprisingafxedverticalthread 
edshaft providedwithalongitudinalyextendingkeyway; 
ashelfhavingacylindricalsleevesurroundingsaidsleeve; 
acylindricalmemberwithin saidsleeve and disposed be 
tween Said sleeve and shaft permittingrotation of said 
Shelfrelativetosaidshaft,saidmember havinga keyre 
ceivedWithin Saidshaft keywayfor preventingrotation of 
Said memberrelative tosaidshaft,saidmemberhaving 
an enlarged frusto-conical portion disposed below and 
Positioned beneath andengagingsaidshaftsleeve;anut 
inthreadedengagement withsaid shaftand disposed be 
neathandengagingSaid portion of Said member,saidnut 
havingarecessinthetopthereofformedtoreceivesaid 
portion ofSaidmember,Saidnutsupportingsaid member 
andsleeve on Saidshaftand beingrotatabletoverticaiy 
nove Said memberandsaid shelfalongsaidshaft;and 
Spaced upwardy extendingprojectionsonthetop ofsaid 
Portion of Said member adapted to be received within 
Spaced receSSesin the lower end of Saidsleeve forre 
leasably maintaining said shelfin one of the positions 
towhich the shelfisrotated, 

15,Ashelfstructurecomprisingafxedverticalthread 
edshaftprovidedwithalongitudinalyextendingkeyway; 
ashelfhavingacylindricalsleevesurroundingsaidsleeve; 
a cylindrical member within said sleeve and disposed 
between Saidsleeve andshaft permittingrotation ofsaid 
shelfrelative to Said shaft,said member havinga key 
receivedwithinsaid shaft keywayfor preventingrotation 
of Said memberrelativetosaidshaft,saidmemberhaving 
an enlarged frusto-conical portion disposed below and 
Positioned beneath andengagingsaidshaftsleeve;anut 
inthreadedengagement withsaid shaftand disposed be 
reathandengagingSaid portion ofSaid member,saidnut 
havingarecessinthetopthereofformedtoreceivesaid 
Dortion of Said member,Saidnutsupportingsaidmember 
andsleeve on Saidshaftandbeingrotatabletoverticaly 
nove Said memberandsaidshelfalongsaidshaft;are 
tainer Secured to Saidnutandoveryingthe top ofsaid 
Portion of Said membertoprovidea connection between 
Saidnutand memberinsuringverticaltravelofsaidnut 
and shelfalong Said shaft upon rotation of said nut; 
andspacedupwardyextending projectionsonthe top of 
Saidportionofsaidmemberadaptedtobereceivedwithin 
SpacedreceSSesinthelowerendofsaidsleeveforreleas 
aby.maintaining Said shelfin one ofthe positionsto 
which the shelfis rotated? 
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