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AIRCIRCULATiONARRANGEMENT 
RORDRYERS 

James K.Nelson andTerryJ·?aue,Efingham, H.as 
signors,bymesneassignments,to FeddersCorporation, 
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U.S.C}?34?13i 12Claims 

ABSTRACT OF THE DISCLOSURE 
Aclothesdryer havinga cabinetreceivinga clothes 

containingcylinderanda propeler-typefan which are 
rotatableabouta horizontalaxis,thefan beinglocated 
betweenadjacentrearcabinetand cylinderwalswith the 
cabinetwai1havinga circularaxial orifice afordingan 
airinletradialyinwardy ofthefanblades,andthe cy? 
derwa1havingairdischarge openings circumferentialy 
spaced aboutthe axisand locatedradialy outward of, 
butadjacentto,theoutertipsofthefan blades… 

Thisinvention relatesto animprovedaircirculation 
arrangenentforaclothesdryer, - 

Therearetwo basic waysin whichafan ofany kind 
maybeappliedtoaclothes dryersystem·Thesemay be 
caledablow-through confguration anda draw-through 
confguration.Inablow-through confguration,theairis 
drawnfrom theatmospherethroughthefanandthrough 
a heater,eitherupstream ordownstream ofthefan,and 
thenpassesfrom thefanintothe clothes dryercylinder, 
throughthe clothes,andisexhausted.In a draw-through 
confguration,theairis drawnthrougha heater, through 
theclothesdryercylindercontainingthe clothes,and then 
passesthroughthe fan andis exhausted to the atmos phere.Fromseveralconsiderations,itisbeleyedtheblow 
through confgurationismoreadvantageousand,accord 
ingly,theinventionis directed towardthatconfguration 
and doesnotapplyto draw-throughtypeairSystems… 
Inablow-through fanconfguration ina clothes dryer, 

suchasdisclosedin U.S. Patent2.798,307issued July 5, 
1957,and manufactured and Sold for many years by 
Borg-Warner Corporation,itis advantageousto locate 
the fan on the rearface of the clothes dryer cylinder 
Thisminimizestheamountofductworkrequired,thefan 
actionitself can be used to achieve an even distribution 
of the airflowingthrough passagesin the back of the 
clothes dryercylinder,and the fan can bereadiy belted 
sothatitis driven bythe motorthatalsorotatesthe cyl 
inder.Theairfowrequirementsare relatively high pres 
sureandrelativelylowfow.Forexample,in Such clothes 
dryerswithatypicalclothesioad,the fanisrequired to 
generateabout150inches ofwaterpressure,andthefow 
isabout160cu.ft.permin. Usualconsiderations offan 
application would dictateaforwardcurve centrifugalim 
Dellerbeused forsuch anapplication?However,the dis 
advantage ofsuchanimpelleristhatitworksefectivey 
onlywhenprovidedwithascroll-like housingthatefec 
tively convertsits velocity energy into preSSure energy 
beforedischargefrom theassembly.Thus,the airis dis 
chargedina single direction,whereas,in the dryer,itis 
desirable to discharge the air equaly in all directions? 
Therefore,the only advantageoustype of centrifugal 

fanforthisapplication would bearadial-bladed orback 
ward-curvedfan thatiscapable of convertingitsvelocity 
energyinto pressure within the bladingitseif For ex 
ample,abladedfanisusedinthe clothes dryershownin 
theabove U.S.Patent2,798,307. 
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2 
SUMMARY OF THE INVENTION 

Ageneralobject of theinventionisto provide a new 
and improved aircirculation system fora clothes dryer, 
Amoreparticularobjectoftheinventionistoprovide 

a novelaircirculation system fora clothes dryerand 
featuringanimprovedblow-through fan configuration? 

Another objectoftheinventionistoprovide a unique 
aircirculation arrangementfora clothes dryerand pro 
viding optimum performance by insuring maximum air 
fow and distribution while having an acceptable noise 
level? 

Another object ofthe inventionistoimprove clothes 
dryersbythe provision ofanaircirculationarrangement 
in whichthe dryerclothes-containingcylinderanda pro 
peller-type fan are housed in a cabinet and rotatable 
abouta common horizontalaxis,with the cabinet and 
cylinder havingadjacent wals providinga chamberfor 
the fan,the cabinetwal havinga circularairinletorifice 
radialyinwardly of the fan bladesandthe cylinder wal 
havingcircumferentialy Spacedairexitopeningslocated 
radialyoutwardly ofthefan blades? 
Another object of the invention isto provide an air 

circulation arrangement for a clothes dryer having a 
rotating clothes-containing cylinder with a fan being1o 
catedadjacent the rearwall ofthe cyinderand operable 
to blow warm airinto the cylinderthrough openingsin 
the wal,the fan being characterized by a multiplicity 
of bladessimilartoapropellerfan by beingformedwith 
atleastthe outerbladeportionsbeingpitchedatanangle 
to the radial direction thereofin a mannertoimpartan 
axial component toward the cylinderwalopenings back 
to the airleavingthe blades,the cylinder wallopenings 
being arranged in a pattern havingits inner boundary 
approximateyatandoutwardy oftheradialyouterends 
of the air-movingportionsof thefan blades,with the air 
inlettothefan beingprovided bya circularopeningradi 
alyinward of the air-moving portions of the fan blades? 
The novelfeatures which are characteristic of the in 

vention are Setforth with particularityin the appended 
claims?The invention both as to its organization and 
operation,together with further objects and advantages 
thereof,wil best be understood byreference tothefol 
lowing deScription taken in conjunction with the accom 
panyingdrawings? 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGURE 1 is a Vertical Sectional view of a clothes 

dryer embodyingthe air circulation arrangement of the 
invention,and taken alongthe plane ofthe line I?1of 
FIGURE2; 
FIGURE 2is a frontelevationalview of the dryer 

shownin FIGURE1,the front panelbeingremovedand 
certain parts broken awayand partly sectionalized toi 
lustratedetailsofthedryer; 
FIGURE3isaperspectiveview ofthe dryer,withthe 

basketremoved tomore clearlyilustrate detaisoftheair 
circulationarrangementincludingthefandrive; 
FIGURE 4is an enlarged vertical sectionalview of 

the basketrear Supportand fan mountingassemblies; 
FIGURE5is aperspective view ofthe cabinet? 
FIGURE6isa frontelevationalview ofthefan:and 
FIGURE7is an edge view of one of thefan blades, 

takenalongtheplane oftheline7?7ofFIGURE6. 
Referring now to the drawings,the domestic clothes 

dryerisprovidedwith a cabinetgeneralyindicatedat10 
havingspaced side wals11and12;arearwal113:top 
and bottom wals14and15;andafrontwal116.The 
frontwall16hasa door17hinged thereto and closingan 
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opening,defined by a cylindricalfange18?of the front 
wa?16,providingaccess to the frontopening19 of a 
rotatable clothes container or basket20,in the form of 
a cylinder,for loading and unloading clothes in the 
basket, 
The basketismounted forrotation abouta substan 

tialynon-verticalaxis which,in the present case,ispref 
erably horizontal,More particuiarly,the basketissub 
Stantialy cylindricai in shape?havinga cylindrical wal 
21:a front wall22 having the opening19 receivingthe 
fiange 18 of the cabinetfront wall16;and a rear wal 
23 havinga shaftand bearingassembly24forthe basket 
29andafan or blower25.The basketissupportedatits 
front end by Spaced Supports or skids26,26 mounted 
on the cabinet bottom wal ?5and havingarcuate upper 
Surfaces conformingto the curvature of the cylindrical 
wal21and provided with shoes27,27of suitable bear 
ing material engagingthe basket?The rear end of the 
basketis Supported bythe shaftand bearingassembly24 
and,as Seenin FfGURES1and5,the basketrearwal123 
has conicaly-shaped depressed portion 29 providinga 
nounting meansin the form of a sheet-metal hub 30 
Secured thereto?as by welding,and which hub receivesa 
bal-like bearing31Secured toashaft32 extendingrear 
wardy through a holow cylindrical portion 33 of a 
puley34andinto a Supporting bracket35fxed to the 
rear Wal of the cabinet by boltand nutassemblies 36 
asshownin FIGURE5.Theshaft32isfxed bypins28 
to the radialy-inwardy extending cylindrica1portion 37 
of bracket35. 
The blower orfan assembly 25 comprisesa circular 

Sheet-metal plate having a frusto-conical centerportion 
38aand radiaHyoutercut-outportionstodefneaplural 
ity ofradialy-extending blades39 each twistedfrom the 
Plane of the plate and having theirradialy outer ends 
Connected to and circumscribed by a circularrim38??It 
wilbe obServed the plateisformedasa stampingandin 
amannerthat60% ofthe projectedfacearea ofthe plate 
is devoted to the fan blades?asshownin FIGURES2,3 
and6. Referringto FIGURE5,the centerportion38a of 
the piate is Secured to the puley 34rotatably mounted 
On Spaced bearings 49,40 on shaft32.The fan is con 
fned between and enclosed by the basketrear wal23? 
particulary the conicalportion29thereof,and the front 
plate 4I of a ductassembly42(FIGURE1),the rear 
plate43of the ductassemblybeingspacedfrom the front 
plate 41to provide a passage Atherewith?The plate 43 
is connected to bosses44(FIGURES1and 4)formed 
in and projectingfrom the cabinetrear Walto provide 
DaSSages Bfortheinfow ofambientair bythe fanfrom 
Vents45in the cabinetrearwaland throughaphurality 
of circumferentially and radialy spaced openings 46in 
the basketrear Waland into the basketinterior.Asseen 
in FIGURES1and3,the outeredge ofthe ductplate41 
isinwardy bentto provideacylindricalportion41a hav 
ingaradialy outerannularfange 47for mountingan 
annularfeltseai48fixedthereto bya band49,the seal 
engagingthe basketrear walto confne the airbetween 
the basketrear waland the plate 41forfowinto and 
through the openings 46in the basketrear wall,It wil 
be noted thatthe circularrim38blies closeyadjacentto 
the cyindricalportion 41a of the duct plate 41 to pre 
vent recirculation of air?The air fows through the 
basket,and also the openings 50in an upper coHector 
ductassembly51Secured to the frontwalof the cabinet 
and providinga passage forfow of airfrom the basket 
througharemovabie lintscreen ortrap 52supported in 
the duct.Asseenin FIGURES1and2,the ductassembly 
51isa rectangularshaped box-likestructure havingfront 
andrearwalls53,54;side wals55;andtopand bottom 
walis56 and 57,the frontwal153 beingsecured to the 
cabinetfront wal,the rearwal154 havingthe openings 
50 defned by anarcuate fange58andengaginganannu 
1ar seal 59 mounted on the cylindrical portion 19 of 
basket20 defining the clothes-receiving opening of the 
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4 
basket.The rear wal154 hasits lowerportion provided 
with aflange 61forminga ledge for Supportingthe int 
screen52 whichisdisposedwithrespecttothe ductwals 
so as to fiter lintin the air fowing from the basket 
through the ductassembly5?? 
The air-circulation system further inciudes a Second 

ductassembly 62includinga cylindrical conduit63 con 
nected to a funnel-shaped member 64 having a rec 
tangular end receiving a complementary-shaped portion 
65,defningthe bottom opening ofthe ductassembiy51, 
The conduit63 extends through the rear wal13 of the 
cabinet and is Connected,in conventional manner,to a 
Standard vent Orfue pipe for conducting the moisture 
iaden eXhaust to the outside of the house? 

While ambientairis drawn into the dryer by the fan 
through the cabinetrearwal?anair heatingassembly66 
comprising,ingeneral?a cylindrical housing 67,which 
may contain either a conventional electrically-ener 
gized heater 68,as shown,orgas-fired heating means,is 
efective to heatair drawn into and circulated through 
the housing67 bythe operation of the fan? 
The heatingassembly 66issupported on a pedestalP 

mounted on the bottomwal15 ofthe cabinet.The hous 
ing 67 extends rearwardy and is connected to a tri 
angular-shaped housing76 (FIGURE 3)forming por 
tions of,and connected to?the frontand rearplates4? 
and 43 of the ductaSSembly42,so thatthe fanis efec 
tive to draw heatedairin housing67,through housing 
70,into the passage Aformixture ofthe heatedairwith 
the exteriorambientair drawn through passage B,theair 
mixture beingforcedinto the basketthrough theopenings 
47in the basketrear wal29. 
A beltdrive system forthe basketand fanisshownin 

FIGURES1,2and3,the beltdrive system beinggeneral 
iyindicatedat71 and comprisesa bracket72 havinga 
bottom wal 73 Secured to the cabinet bottom wali15; 
Spaced side wals74and75;andawal76extending be 
tween and connecting the side wals and merging with 
the bottom wal?The bracket72 has aligned openingsin 
the Upper ofsetends of the side Walis 74and75 receiy 
ingpivot members 77fxed to and projecting outwardy 
of aninverted U-shaped motor Support78? 
The side wals79 and89 ofthe support78 havetheir 

lower ends formed to provide downwardy facingarcu 
ate TeceSSes receivingrubber bushings 81mountinghubs 
Projecting ateraly from the casing of motor M?The 
bottom ends of eacharcuaterecessis defined by oppo 
Sitely extendinglugs 83?83 projectingintoslotsateach 
end of anarcuately curved spring retainer of cip 84, 
the retainers84 extendingunderandengagingthemotor 
hub bushings81and holdingthe motor on the support 
78.The motor drive shaft85 extendsoutwardy ofthe 
hub bushings 8?on oppositesides ofthemotorand have 
connected thereto drive puleys86,87. 
As shown in FIGURES1 and2,aV-belt88 passes 

around and engages the cyindrical outersurface of the 
basket.AV-beh 89ismounted on the drive puleys34 
and 87 andis Operative to rotate the fan or blower25. 
Aniderpuley 90 engages belt88andisrotatablymount 
edonabfurcatedportion 91ofanarm92ofa1ever93, 
thelever being pivotalysupported,intermediateitsends, 
on the motor Supportsidewal79byashoulderboltand 
nutasSembly 94.The lever hasthe end ofitsotherarm 
95 proyided with asktreceiving one end ofatension 
Spring96,the opposite end ofthe springengaginga hook 
member 97 fixed to the side Wal 74 of the bracket72. 
Inthe Operation ofthe basketandfandriveassembiy, 

rotation of the motordrive shaftina directiontorotate 
the puleyS86and87causesthe puley 86toactivate the 
belt 88 to drive the basketto tumble the clothesin the 
basket,whilethe puley 87activates belt89todrive the 
fanto circulate airthroughthe basketand dryerasindi 
catedbythearrowsinFIGURE1? 
The inprovedaircirculation arrangement of the pres 

entinventionischaracterized bythe novelfan and hous 
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ing confguration employed in the dryer and providing 
anincrease inairflow by afan occupyingthe Same or 
less space than previously-known centrifugal or axial 
fow propelerfans,andatanequalorlowernoise level? 

Referringto the drawings,the propelertype fan 25 
issteepypitchedandis designed tofunction partialyas 
acentrifugalfanand partialyasanaxial-flow fan.The 
use ofasteeplypitched propelerfanin bothits centrifu 
galanditsaxial-flowaspectsis knowninotherfeldsand 
issometimescalleda“mixed-fow fan.”However,inal 
cases of whichweareaware,the axial-flowaspectoccurs 
atthe entrance where the angleto the bladingassiststhe 
entrance of air,The air is then discharged from the 
fanradiallyinacentrifugalmanner? 
Whilethe dryerfan25hasboth centrifugalandaxial 

fowaspects,thisactioniscompletely diferent than that 
ina conventionalmixed-fowfan.Infan25,the centrifu 
gal efects occurin the inlet condition,and no beneft 
is derived from the pitch of the bladinginsofar as the 
inletairis concerned?The axial-fow aspectsimparta 
forward angle to what would otherwise be the entirely 
radialexit of the airfrom the fan.Thisisadvantageous 
in directingthe air toward the entrance holes46in the 
dryer drum.Thus,while a conventional mixed fow fan 
hasapropelleraction thatassiststhe airenteringaxialy 
and hasa centrifugalaction thatimparts energy to the 
air discharge radially,fan25uses the centrifugalaction 
entirelyin the entrance condition,and the combination 
of the centrifugaland propeleractionis used togive a 
combination of a radialand axial direction to the dis 
charge air?No knowledgeis had of afan with such an 
action being usedin any application?in fact,in most 
applications,this action would not be advantageous? 
However,in the case of clothes dryers,thereareadvan 
tagestothisarrangement overand above those provided 
by configurationsthat have heretofore been used. 
As previouslypointed out,the aircirculationarrange 

ment contemplates a blow-through fan confguration in 
a clothes dryer,havingan increaseinairfow in a fan 
occupying minimum spacein the dryerand havingalow 
acceptable noise level,Since the air,afterleavingthe fan 
blades,hasto turn toward and fow outwardy alongthe 
cylinder back wal 29 in order to enter through the 
openings46,it can be Seen thatafan with angled blad 
ings wil contribute to this end?The fan 25,evoived 
experimentaly,was found to have an optimum blade 
angle of50°?In Ordertogenerate the required pressure, 
alarge number of blades wasusedanda high degree of 
blade solidarity.Thatis,it was found desirable to leave 
as little space aspossible between the bladesthatcould 
not contribute to impartingenergy to the air,In order 
to achieve the desired pressure,it wasaisofound most 
advantageoustouSeavery SmalinletCSothattheinlet 
Of the fan is actualy entirely inside the inner radial 
extent of the blading,The consequent longradial pas 
Sage makes maximum use of the efect of conversion of 
velocity energyto pressure energy duringthe centrifugai 
action?The use of a large number of relatively narrow 
blades permits the fan to be fitted in a smal axial 
depth,which is advantageous from the standpoint of 
alowingthe largest possible size of container cylinder 
forthe clothesin a given housing dimension,The fan 
25isalso designed So thatits multi-bladed arrangement 
issimilartoapropeler-typefaninthatatleasttheouter 
portion ofeach bladeispitchedatan angletotheradial 
direction in Such a wayasto impartan axial compo 
nent toward the air exit passages or openings46in the 
rearcylinderwaltotheairleavingthe blades,the open 
ings 46 being arranged in a pattern having its inner 
boundary approximatelyat the radialextent of the fan 
and extending outwardly therefrom,and the inlet Cto 
the fan comprisinga circular orifice havingits outward 
extent within mostorall of the radialextent of the fan 
blades. 
One of the important aspects of the fan system de 

Scribed hereisthe relationship ofthe over-a?noiselevel 
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6 
generated bythe fan system to the performance of the 
dryer,Within the limits of the mechanical strength of 
the parts,anydesiredairfow can begeneratedfromany 
fan system by merely increasing the speed of the fan 
to a levelat which thisairflow isachieved,Thus,the 
airflowachievedinthe disclosed dryercould have been 
achievedin the dryer design of U.S. Patent2,798.307 
merely by increasingthe speed of the fan?However,in 
doing So,the noiselevelwould beraised toanobjection 
able degree.Thus,one ofthe objects ofthe presentfan 
designis to achieve a better noise level forthe same 
Operating characteristics?It was found that with the 
clothes dryerfan of U.S. Patent2,798,307operatingat 
aspeed thatwould produce thesame airfowasthefan 
25,the noise levelwas4decibels higher.Thisiustrates 
thatthis application of propeler-like blading offan25, 
in place ofthe centrifuga1bladingdisclosedin theidenti 
fied U.S.patent,is more eficient with respectto noise. 

This combination of a many-bladed propelertype of 
fan to a clothes dryerin a confguration in which a 
Smalinlet orifice Cis usedin suchawaythatthe ma 
jority or al of the radial extent of the fan bladesis 
radialy outside the dimensions of the orifice,and in 
which the discharge openings46into the clothes dryer 
cylinderare ina radial patternatthe vicinity ofand 
extending beyond the bladetips,is believed to benovel 
and makes possible a dryer thatis more compact,has 
a higher air fow,and hasa lowernoise levelforthe 
Same performancethanthose thathave been constructed 
heretofore. 
While in accordance with the patent statutestheim 

provedaircirculation System hasbeendescribedinwhat 
at presentis considered to be the preferredembodiment 
of the invention,it wilbe obviousto thoseskiledin 
theart,that various changesand modifcationsmaybe 
madetherein without departingfrom theinvention?and itisthereforeaimedintheappendedclaimstocoveral 
Such equivalent variationsas fallwithin thetruespirit 
and Scope of the invention… 

Whatisclaimedis: 
1·Inafabric dryer,a casinga cyindricalfabriccon 

tainermountedin Saidcasingforrotationabouta gen? 
eraly horizontalaxis means defninga substantaly 
closed chamberandincludingan endwa1ofsaid con 
tainerandastationarywalSupportedinsaidcasingad 
jacent Said end wal,said stationary wal having an 
axialy disposed opening therein defningan air?nlet 
into Said chamber,saidendwal havingaplurality of 
oudet openings therein spacedradialyoutwardyfrom 
and extending circumferentialy of saidaxis defningan 
airoutletfromsaid chamberforentrance ofairintosaid 
container and,afan of the propelertype rotatably 
mountedin Said chamberaboutsaidaxis,saidfancom Prisingaplurality ofradialyextendingblades,eachof 
$aid bladesincludingan outerportionextendingtothe 
bladetip dsposedatan angleto theradialárection 
whe?in saidairinlet openingis disposedradialyin 
Wardy of Said blade outerportionsand saidair 6utlet 
9Penings are Spaced radialy outwardy of said blade 
tipS? 
2·In afabric dryeras definedin claim1wherein 

Saidfaninchdesa circularrim connectedtothe blade 
tips,and disposed in close proximityto the Stationary 
Waltopreventrecirculation ofairinthechamber, 
3·In a fabric dryeras definedin claim2wherein 

thefan bladesaredisposedradayoutward oftheair 
inet,and the air outlet openingsare disposedradialy 
Outwardy of,but closelyadjacentto,the blade tips;and 
the blades occupyamajorportion ofthefanareawith 
eachfanblade beingdisposedatananglebetween40°to 
60”toa plane normaltosaidaxis, 
4·Inafabric dryeras defnedin claim3whereinthe 

fan bladesaredisposedradialyoutward oftheairinlet, 
and the air outlet openings are disposedradialy out 
Wardy of,butadjacent to,the blade tips;andthe fan 
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includesa circular rim connected to the blade tips and 
disposedinciose proximityto the Stationary waltopre 
ventrecirculation ofairin the chamber,with the blades 
occupyingabout60% ofthe fanarea and witheachfan 
blade beingdisposedatan angle ofabout50°to a plane 
normalto Saidaxis? 
5.Ina fabric dryeras defnedin claim i wherein Said 

fanis of the propelertype havingits blades dispoSedat 
an angle to a plane normalto Said axisto provide both 
centrifugal radialair fow and propeler axialair fow, 
with centrifugai air fow occurringin the airinlet,and 
with both centrifugalair fow and propelerairfow oc 
curringin the airdischarged from the fan toprovide a 
combination of radial and axial direction to the dis 
chargedairto direct theairtowardtheairoutlet paSSages 
inthe containerend Wail? 

6. In a fabric dryer as defned in claim 5 wherein 
the fan bladesare disposed radialy outward of the air 
inlet,and the air outiet openings are dispoSed radialy 
outwardly of,but closely adjacent to,the blade tipS? 
7?Inafabric dryeras defnedin claim 5wherein Said 

fan includes a circular rim connected to the blade tps 
and disposedin close proximity to the stationary Walto 
preventrecircuiation of airin the chamber? 

8. In afabric dryeras definedin claim 5Wherein the 
blades occupy about60% of the fan area, 

9?Inafabric dryeras defnedinclaim 5Whereineach 
fan bladeis disposedatanangle ofabout50°toa plane 
1ormaltosaidaxis? 

19. In a fabric dryer as defined in claim 5 wherein 
the blades occtpy a majorportion of the fan area and 
each fan blade is disposed atan angle between 40°to 
60°to a plane normalto Said axis? 
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11?In afabric dryerasdefnedin claim 5 wherein the 

fan bladesare disposedradialy outward of the airinlet, 
and the air outiet openings are disposed radialy out 
wardy of,but closely adjacent to,the blade tips and 
the biades occupy a major portion of the fan area and 
each fan biade is disposed at an angle between 40°to 
60°to a plane normaltosaidaxis? 
12,Ina fabric dryeras defnedin claim5wherein the 

fan bladesare disposedradialy outward ofthe airinlet, 
and the air outlet openings are disposed radially out 
Wardly of,but closely adjacent to,the blade tips:the 
fan inchudes a circular rim connected to the blade tips 
and disposed in close proximity to the stationary wa? 
to prevent recirculation ofairin the chamber and the 
blades occupy 60% of the fan axis,With each fan blade 
being disposed at an angle of about 50° to a plane 
normalto Saidaxis? 
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