
2.928,639 March 15,1960 R. J. sHELLEY 
ELEVATOR 

3 Sheets-Sheet ? Filed 0ct,21,1958 

22 

Inverztor 
Robert J.She le?~ 
??- zaaczaa/<? 

??torneus 

  

  





March 15,1960 R,J,SHELLEY 2.928,639 
ELEVAT0R 

Filed 0ct,21,1958 3 Sheets-Sheet 3 

Inven?or 

Robert J- 5helle? 

  

    

  



2.928,639 
Patented Mar15, 1960 UnitedStates PatentOfce 

1 
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??EVATOR 

Robert J. SheHey,Miami,Fla, 
Application 0ctober21,1958,Serial No. 768,658 

8.Ciains,(CH.248?204) 

This.invention relates to elevator mechanism particu 1arly ofa kindadapted to automaticaly raiseashelfSup 
porting memberprogressively from a lower depth asar 
{icies on the shelfare removed This appication isa continuation-in-part ofmy appicationSerial No.651838, 
filed April10,1957,now abandoned. - - 

Inmyearlier U.S. PatentNos.2,525243and2,709,561 
i have disclosed tray orshelfelevators forstorage cabi 
netssuch ascoolers wherein milk containers and the ike 
areadapted to bestored. In accordance with the desire 
for arge capacity,these cabinets are conventionally of 
substantial depth such that itis almostimpractical fora 
personto have?easyaccess to the lowest group of con 
tainers in the cabinet in my prior patents identified 
above,I have arranged in the cabinet a spring actuated 
tray or shelf supporting mechanism which is efective 
gradualytoraisethe shelfortray on whichthe aricles 
aresupported asthe articles aregradualy removed from 
the cabinet,this being due to the concomitant gradual 
expansion of the spring means There are numerous 
commercial and industrial analogies of cabinets of this 
kind,such as in a dish cabinet instalation where it is 
advantageousto beable to aford means which continu 
ousiyelevate stacked trays ordishes,and So on. 
In accordance with the presentinvention I have found 

that I can greatlyimprovethe utility of elevator mecha 
nism ofthegeneralkind disclosedin my aforesaid patents 
by havingresortto anarrangement ofconcentric Springs 
and nested tubes ofpredetermined dimension whereby I 
am able to bring the shelf or tray supporting means 
much closer to thetop of the cabinetwherebythe last 
group of articles supported thereby within the cabinet 
are readily accessiblefrom the top of the cabinet,and 
theaccomplishment of thisis the primary object of the 
present invention. Specificaly it is the object of the 
presentinvention to disposewithin a storage cabinet or 
the like,wherein trays or shelves are to be arranged in 
vertical tiers,elevator mechanism comprising an inner 
guide disposed upright,an inner sleeve or tube of pre 
determined dimension disposed in concentric space rela 
tionabout the guide with a coil Springarranged between 
the guide and thisinnertube,and anoutertubeorsleeve? 
of predetermined dimension disposed and spaced in con 
centric relation aboutthe innersleeve with a second coil 
springarranged betweenthe innerandoutertubes. The dimensioning oftheparts willbe explainedindetailhere 
inafter,and the two tubes arearranged to moveaxially 
relative one to another and relative to the main inner 
support orguidementioned above Moreoverthe outer 
sleeve carries a shelfor tray Supporting lug,and asar 
ticies such as milk containers are added in increasing 
numbers incidental toflling thecabinet the Springsare 
compressed as the sleeves gradually move downward 
1engthwiseofthe innerguide,and the converse relation 
prevailsin the opposite direction as thearticlesare re 
movedfrom the cabinet 
Otherand furtherobjectsofthe presentinvention will 

beapparent:from thefolowing description and claims 
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2 
and are illustrated in the accompanying drawings which, 
by way ofillustration,show a preferred embodiment of 
the presentinventionand theprinciplethereofand-what 
is now considered to be the best mode contemplated for 
applying thatprinciple Otherembodiments oftheinven 
tion embodying the same or equivalent principlemay be 
used and structural changes may be made as desired by 
those skilled in the art without departingfrom the pres 
ent invention and the purview of the appended claims. 

In the drawings: 
Fig,1 is a fragmentary vertical sectional view lus 

trating the elevating.mechanism of the present invention 
mounted in a cabinet; 
Fig 2is a fragmentary sectional view similarto Fig? 

1, but showing the position of the parts in adjusted or compressed position; 
Fig.3 isaview similarto Fig,2,butshowingtheparts 

in a further adjusted position; 
Fig.3A is a fragmentary detail viewillustrating a re 

moval situation of an elevator from within a cabinet; 
Fig,4is a side elevational view of one of the elevating 

units; - 

Fig.5 is a Sectionaf view taken on the line5-5 of Fig,1; 
Fig.6isaplanview ofthesplitring; 
Fig?7 is a perspective view looking into the interior 

of a cabinet constructed in accordance with the present 
invention and illustrating a typical distribution therein 
of mechanism of the kind ilustrated in Fig,1; 

Figs. 8A,8B and?8C.are diagrammatic views lus 
trating the operating principles of the invention and 
facilitating an appreciation thereof;and 
Figs.9,10 and 11 are views showinganotherembodi 

ment of the invention in diferent state of actuation. 
Referringin detail to the drawings,the numeral 10 in 

Figs.1 and 7 designates in its entirety an elevating unit 
or mechanism which is adapted to be mounted in a 
cabinet such as the cabinet 11,and the cabinet-11 in 
cludes the usual bottom wal 12,upstandingend wal 13, 
and top.14,and the top 14 may be provided with a de 
pending fange 15,Fig,1,insulation being provided 
where necessary. The top 14 may have a member16 
secured thereto or formed integral therewith, Figs,1, 
and 2,and the member 16 is provided with a recess.or 
opening17fora purposeto be later described. Thetop 
14 may provide a Support for the usual siding ids 18 
and 19 It will be recognized from Fig,7 that the 
cabinet 11 is quite deep and is ofthe typeto receive a 
1arge supply of milk containers MC arranged at various 
levels therein The present invention is.concerned in particularwith makingeasily available,withineasy arms 
reach from the top of the cabinet,the last of the con 
tainers such asidentified at LMCin Fig.7 which other 
wise ordinarily would be ratherfar down in the cabinet 
and dificult to grasp. This is the primary desired end 
achieved underthe presentinvention,and thepresentig 

60 

65 

70 

ventionusinga dualspringassembly also makes possible 
thesupporting of substantial weights of articles. 

In achieving the desired end explained above,the 
elevating unit 10 includes a first uprighttube 20 orin 
ner stabilizing and guide member which has its lower 
end projectinginto an opening or recess22 in a lug21, 
secured as by welding to the bottom wall 12, although 
various arrangements can be resorted to for anchoring 
and securing the guide 20 in a stationary upright posi-, 
tion within the cabinet, The upper end of the tube20 
isadvantageously received in the recessed portion 17 of 
the member16, - 

There is further provided a Second guide memberin 
theform ofatubeindicated bythe numeral23,andthe 
elevatorunit furtherincludes a thirdtube24which con stitutesaninnersleevemovable-axialy of theguide20° 





3928639 
orewhateverinstallation.embodiesitheverticalyoriented 
elevator mechanism ofthepresentinvention Theflar 
ing?portion:36 provides?a?supportforthesplit ring37 
which helps,as mentioned, torretain the parts in their 
proper assembled position. After the·support member 
33 moves downwardly a predetermined distance tocom 
press the coil Spring32,thenthecoil.spring29will be 
compressed So as to permit the Support.member 33 to 
assume diferenceelevations.inthecabinet. 

In use,whensuficientweightissupported on the mem 
ber33,the tube or outer sleeve 26will be moved down 
wardlyto thereby move thewasher21 downwardlyso as, 
tostart.tocompress thecoii spring32 between thestops 
30 and 31 so that the partswill move-from.the position 
shownin Fig-1 to theposition shown-in Fig,2. When? 
the tube26moves downwardly?this.will causetheguide 
member25 to start to movedownwardyand will cause, 
downward movement of theinner sleeve 24,since the 
washer30.connects the tubes 25 and.24together,Asthe 
tube 24?moves downwardly, it moves the washer.28 
downwardly to thereby compress the coil spring 29 be 
tween the stops27 and 28. Asweightis removed from 
the member33,the reversewiltakeplace. 
The member i6 has thelidsslidably mountedthereon, 

and the hole or recess 17permitstheelevatorsto be re 
moved orinserted,without removingthe entire top ofthe 
cooler,simply byreachinginside the cabinetandpressing 
down on thesleeves sufficientlyto expose the opening 9 
intheguide20.so thata.pin or nail N,Fig.3A,can be 
inserted through the hole9in the upper part oftube20 
which removes the pressure thatholds the assembly in 
place,whereby the entire elevator can be simply raised 
upenough to clearthelugatthe bottom and thenswung 
Out. - 

The elevator mechanism.shown in Figs.1.2 and 3 is 
simply one half of the operative arrangement within an 
area ofacabinet,there beingtwooftheseassembliescon 
nected by a tray thatsupports the weight of the contents, 
Inother words,and referringto Fig.7, there are three 
moreelevatorassembies(not shown) within the cabinet 
11.at the far or back side thereof supportingthe opposite 
ends ofthe trays T. 
An improved,and therefore preferred construction,is 

illustratedin Figs.9,10,and 11 in thedrawings,and in 
thisconnectionitshould bepointedoutthatFig.9shows 
theunloaded state of the mechanism within the cabinet, 
Fig,10 shows the state ofthe device approximately in 
half-load condition,and Fig.11.illustrafesthe disposition 
ofparts under the full load state. In orderto simplify 
recognition ofrelated parts,a"100"series ofreferences characterswillbeusedinFigs.9,10,and11inrespectto 
reference characters used to identifyrelated parts in Fig, 
1 embodiment of the invention. Thus,the improved con 
structionisillustrated at 110in Fig.9°and comprises an 
elongated inner guide tube or standard 129 having an 
out-turned stopfange120Fatits lowerendadapted to be 
engaged by an in-turned flange i23F formed at the bot 
tom end of a tubular guide 123. Both these flanges are 
integralparts ofthe related tubes andareformed by cor 
responding swaging or turning operations performed on 
theparts129and123. Suchis alsotrue ofthefiangesto 
be mentioned hereinafter. 
The tube123issubstantiallyshorterthanthe tube120? 

and is arranged in concentric spacedrelation about the 
Iatter with the fiange f23Fengaging the upper Side of 
fange120Fwhenthe mechanismis disposed operativey 
within a cabinet or the like with the lower end of the 
tube 120 disposed in an appropriate mounting socketat 
the base of the cabinet. Arrangedin the-space between: 
the tube 120 and the tube 123isan elongated coil Spring 
129. In its fully expanded state,this spring projects 
sightly above the upperendof thetube 120,buteven 
under no-load conditions.in the cabinet is under slight 
tension between-the fange123F-and an.in-turned stop 
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124a The sleeve124-isapproximately thelength ofthe 
guide123(See:Fig.11)?and thesleeve?124isdisposed? 
concentrically oftheguide 123 and is dimensioned such 
thatinthe assembly,thetwoare substantialyin sliding 
contact asshownin Fig.9. 
Another or outer.coil spring.132isarranged concen 

trically about the outside of theinnersleeve,124,and 
this spring is substantially shorter than the inner coi 
Spring An outer guidetube 125is arranged concen 
tricaly about the Spring 132andis substantially shorter 
than the spring 132. The guide·125 is formed atits 
lower end with anin-turned fiange 125Fwhichabuts the 
upperside ofan out-turnedstopformed onthelowerend 
of sleeve 124. The coil Spring 132 is disposed in the 
space between the guide 125 and the sleeve 124,and the 
lowerend of thisspringengagestheinner or upperside 
of the flange 125F. In this way,the lower end of the 
Spring132engages a movablepart oftheelevatormecha 
nism which engages.afixed-partof the sleeve 124? 
An outer sleeve 126 is arranged concentric about the 

guide 125,and these two respectively havetheir lower 
and upper end portions in nested engagementasshownin 
Fig.9 so that the sleeve126 wislide verticaly onand 
relative to the guide125. Thesleeve126isapproximate 
ythe Samelength as theguide125 Atrayorshelfsup 
?ortingmember133iswelded to thesleeve124preferably 
Atthe lowerend thereof,and thissupportservesthe pur 
pose ofthe Support33 describedabove Atits upperend, 
the outer sleeve 126is formed with a rounded.in-turned 
stop flange 126F,and the upper end of spring 132 en 
gages theinside surface ofthefiange126F. 
The upper end of theguide í20 can.beprojected.into 

an openingin the top ofthe cabinetorotherwise stabil 
ized, and the tube 120 includes a nail or pin receiving 
opening to facilitate withdrawal of the mechanism of 
the cabinet when desired and in the manner described? 
above. However,in the operative state of the device 
as shown in Fig,9,spring129 is efective onthe fange 
124F of sleeve 124to apply an upward liftingor holding 
force thereto,and thisis transmitted to the outer con 
centric parts by the engaged fianges 124F2 and 125F. 
The rates of the springs are such that both remain 

stationary until the weight of the second tier of con 
tainers in the cabinet causes downward compression of 
the outer Spring 132 slightly ahead of the inner spring 
129,causing the upperend ofsleeve126to move down 
Ward away from the top of the cabinet and downward 
relative to sleeve 124 through a short separate stroke. 
This enables the least possible distance to be maintained 
betWeenthetop ofthe cabinetandthearticles onsupport 
?33. Thus,in order to prevent the first:tier of con 
tainers from movingthe Springs down,the latterare made 
longenough andofSuchstrength asto supportthe weight 
of one tierbefore there is any appreciable movementand? 
action. Subsequently,as.each,tier of milk cartons or 
the like is added,the outer spring is selected to com 
press approximately oneinch to two inches of movement 
of the inner spring,and in this wayboth springs bottom 
at approximately the same,time. 

It Wi also be observed thatthe diameterof the exter 
nally convex rounded in-turnedfange 126Fatthe upper 
end of the sleeve 126is Such astonicely clearthe cor 
responding externaly convex rounded flange124Fatthe 
upper end of the inner sleeve-124,and this-clearanceis? 
such that theinnercircumference or diameter offiange 
126Fembraces,with but a Smallspacing,the outercir 
cumference of theinner sleeve124 during relative move 
ment between the sieeves 124 and 126. Even if,there 
were Some engagement due to canting,the fiange126F 
would easily slide ofthe-rounded outer surface offiange 
124F. In this way,assuranceis hadthatthe outersleeve 
wil not overhang the inner sleeve and become locked 
upin a manner of Speaking? - 

Accordingly,when thereissuficientweighton thesup iange124Fformedatthetop ofaninnermovablesleeve75 port133,theoutersleeve frst movesdownwardye? 
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posing more and more of the upper end of the inner 
sleeve 124,the outer spring132 compressing more and 
more betweenthe stops126Fand 125Fwhichare?9w movingclosertogether The flange orstop 126F slides 
past the flange or stop 124F with no encumbrance and 
eventually as more and more weight is added the inner 
sleeve124ispuled down against theaction of the spring 
129 due to the increased load and the engagement be 
tween the fanges 125F and 124F2. Hence,the inner 
springstarts to compress as the loadingforce is appied 
thereto bythe fange124F,andtheinner sleeve startsto 
move down with,the outer sleeve as more and more 
weightisadded,the partspassingthroughtheintermedi 
ate load stage shown in Fig,10to the fuly loaded state 
shown in Fig,11,? ?? - 

Hence,while I haveillustrated and described preferred 
embodiments of myinvention,itisto be understood that 
these are capable of variation and modification, and I 
therefore do not wish to be limited to the precise details 
set forth,but desire to avai myself of such changes and 
alterations as fail within the purview of the folowing 
claims. 

I claim: - 
1. In astorage cabinet orthe likeforconfiningarticles 

in vertical tiers or stacks on shelves in the area between 
the top and bottom of the cabinet:shelf supporting and 
elevating mechanism comprising,a main innervertical 
1y disposed guide member,an inner coi Spring concen 
tricalysurrounding saidguide member and beingaxialy 
compressible relative thereto,an inner sleeve freely sur 
rounding Said spring and being freely movable axialy 
relative to said guide member toward one end thereof? 
saidinnersleeve including a partfixed thereto in engage 
ment with said Springforapplyingcompressive forces on 
the spring upon axial movement of said sleeve toward 
said one end of said guide member,an outer Spring con 
centricaly surrounding Said sleeve,Said outer spring be 
ing supported by said sleeve to be compressible relative 
thereto,an outer sleeve Surrounding Said outer spring 
and being movable axially relatively to saidinner sleeve 
and relative to said guide member toward Said one end 
of Said guide member,Said outersleeve having a part 
engaged with Said outer spring to apply compressive 
forces thereto upon axial movement of said outer sleeve 
as aforesaid. 

2. In an elevator mechanism of the kind described,a 
first tube,a Second tube aligned axially with and sur 
rounding in spaced relation a portion of said first tube 
and beingshorter than the first tube,a third tube aligned 
axialy with and surrounding in spaced relation a port 
tion of the first tube and also Surrounding in engaged 
relationship a portion of said Second tube so as to be 
guided thereby,a stop adjacent one end ofand carried 
by said third tube,another stop adjacent the end of the 
third tube having the first-named stop,a coi Spring sur 
rounding the first tubein the space that lies between the 
first tube and the Second and third tubes spaced there 
from,said Spring being in contact with said stops and 
compressible upon axial movement of the first stop 
toward Said outerstop,said third tube being shorter than 
the first tube,a fourth tube surrounding in spaced rela 
tionship a portion of the third tube,a fifth tube sur 
rounding in spaced relationship a portion of said third 
tube and surrounding in engaged relationship a portion 
of Said fourthtube so asto be guided thereby,a Stop ad 
jacent the end ofthe fourth tube whichlies opposite the 
end of the fifth tube havingthe third-named stop afore 
said,and a second coil Springarranged between Said last 
named stops and in contact therewith so asto be com 
pressible upon,movement of the stop on said fifth tube 
toward the abutment on Said fourth tube. 
3,In a Shelf elevator mechanism of the kind de 

scribed an inner elongated guide member,a pair of 
holow elongated tubular members arranged.in spaced 
concentric relation,the outerof Said tubular members 
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8 % 
being axialymovable relative to and being shorter than 
the innertubular member,said innerguidemember be 
inglongerthansaid tubular members,saidinnertubular 
member being disposedin concentric spaced relationship 
aboutsaidinnerguidememberand beingaxialymovable 
relative thereto, an inner coil spring disposed in the 
space between said inner guide memberand said inner 
tubular member,one end of said inner coilspring abut? 
tinga fxed stopadjacent the correspondingend.9f Said 
innerguide memberand the opposite end of Said inner 
coilspringbeingin contact with a stop member movable 
with saidinnertubular membersothat the springwil 
undergo compression upon axial movement of said 
innertubular member toward said correspondingend of 
said innerguide member,an outer coil Spring disposed 
in the space between said tubular members,one end 
of said outer coilspringengaging stop member movable 
with theinnertubularmember and the other end of said 
outercoilspringengaging a stop member movable wih 
said outer tubular member so that the Second-named 
springwill undergo compression upon movement of the 
outertubular membertoward the stop member on Said innertubularmember,andshelfsupportingmeanscarried 
by said outer tubular member. 
*4. Elevatormechanism accordingto claim 3 wherein 

theinnerguidememberisprovidedwith an opening near 
one end thereoffor receivingapin. - 

5. Elevatormechanism according to claim 3 wherein 
the innertubular memberatone end is provided.with 
means for preventing overriding of the outer tubular 
member relative thereto. - 

6. Inastorage cabinet orthelikeforconfiningarticles? 
in verticaltiers orstacks on a shelf:at least a pair of 
spaced apart shelf supporting and elevator nechanisms 
andeach comprising:an inner elongated guide member 
supporteduprightwithin the cabinetand beingremovably 
mounted therein,a pair of hollow elongated tubular 
members arranged in spaced concentric relation,the 
outerofsaidtubularmembers beingaxiallymovablerela 
tive to and beingshorterthan theinnertubular member, 
saidinnerguide member being longerthan Said tubular 
members,said inner tubular member being disposed in 
concentric spaced relationship about Said inner guide 
member and being axialy movable relative thereto,an 
innercoilspringdisposed in the space between Said inner 
guide member and said innertubular member,one end 
of said inner coil spring abutting a fixed stop adjacent 
the corresponding end of said innerguide member and 
the opposite end ofsaid inner coilspring beingin contact 
with a stop member movable with said inner tubular 
membersothatthespringwil undergo compression upon 
axial movement of said inner tubular member toward 
said corresponding end of said innerguide member,an 
outer coil spring disposed in the space between said 
tubular members,one end of said outer coil spring en 
gaging stop member movable with the inner tubular 
member and the other end of said outer coil spring 
engaging a stop member movable withsaid outertubular 
memberso thatthe second-named Springundergoes com 
pression upon movement of the outer tubular member 
toward the stop member onsaid inner tubular member, 
and shelfsupporting means carried by said outertubular 
member. - - 

7. Elevator mechanism comprising: an inner guide 
disposable in an upright position,an inner coil Spring 
concentricaly surrounding said guide,an inner sleeve 
concentricaly surroundingsaid springand having a part 
fixed thereto engaging one end of said spring,said sleeve 
being shorter than said spring,an outer coil spring con 
centrically surrounding said sleeve,said outer spring 
beingshorter thantheinner spring and haying one end 
engaged with a movable part of the mechanism which in, 
turn engages a part of said sleeve spaced from thefirst 
namedpart ofsaidsleeve,andan outersleeveinengage 
ment with the-end of the second spring opposite"said 
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one end thereof,said outersleeve having a shelf-support 
ing member afixed thereto. - 

8. Elevator mechanism accordingto claim 7 wherein 
the inner sleeve has a rounded in-turned fange at one 
end engaging Said one end of the inner coi spring and 
having an out-turned flange atits opposite-end,a tubular 
guide surrounding Said outer coil spring and having an 
in-turned flange at one end engaging said out-turned 
flange,Said outer coil spring having an end engaging the 

10 
in-turned fange of said tubularguide,and wherein said 
outer sleeve has a rounded in-turned flange at one end 
engaging the other end of Said outer coil spring, and? 
saidin-turnedflange ofsaidoutersleeve havinga diameter 

@ which clears the external surfaces of said inner sleeve. 
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