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This invention relatesto blowers andis con 
Cerned with a novel.type of blower mechandsm especialyadaptedtoproduceacurrentorstream 
of Bir of relattvelygreat width havinguniform 
denstynotonlythroughoutthethickness ofthe airstreambutalsothroughoutthewidththereof? 

It might also be notedat the outset of this 
spectfication that,because offtsimprovedchar 
8cterstics,the blower of this inventionispar? 
ticulary adapted for use in air condtiontng 
equpmentandpulverized fuelfeedingapparatus 
Suchasthetypedsclosedin my copendingap 
Pk8ton SertalNo.503.169,fledDecember18th, 1930,now Patent1893857,ofJanuary10,1933, 
ofwhich_thisappHcationisadvision? 
How the foregoing is accomplished and how 

other objects andadvantages are obtainedwi1 
be more apparent from 8 consideration ofthe 
folowtng description making reference to the 
8CCOmpanyingdrawing,in which? 
F"gure11saslde elevationalview ofablower 

orfanstructureconstructed in accordancewith 
this invention; 
Flgure2is 8 verticalsectiona1viewtakenas 

tndcated bythesection Hne 2–2 on Fgure1; 
"gure 31sa partialtopplan view ofcertan 

portons ofthe blower castngwhichrpreferaby 
employ? 
Referringtothe drawingit wi1beseenthat 

the fan of the blower structure includes 8 
mounttngoraxis member4on whicha ring of 
blades 51smountedas bymeansofthecircálar 
Tembers 6,The fan may be driven by 8?ny 
Sutable means such for exampleasthe puley 
Tshownin Flgure1 androtatesinthedréctio? 9?thearrow 8ppledtotheshowinginFigure2, 
Withregardtothe structure oföhefanitself 

itisto be observed thatthe blades orvanes5 
are of Somewhat curved or arcuate formation, 
their concave sldes being presented forwardy 
wthrespecttothe drectionofrotation?Asbest 
Seen in Flgure 1,furthermore,the fan blades 
may be considerabyelongatedaxialy ofthero 
tationalmounting4 and,as wu1be brought out 
rnorefuly hereinafter,the axial1ength of these 
blades,and therefore of the fan,may even be 
manytimes thatsuggestedinthe presentem 
b0dment?A further characteristic of the fan 
Which should be noted at this polnt is the fact 
that the pockets formed beween adjacent blades 
5are openatthetrinneredges,1.e,towardthe 
Center of the fan structure,this being of tm? 
portance tn orderto ensure operation of the fan 

(Cl?230?125) 
in a highly desirable manner 8S more fully Set 
forth beloW? 
Thefanitselfissurrounded by a casing which 

is generaly of volute form,the Casing being 
composed ofendwals8andacurvedgeneraly 
circumferential wall 9 haVing Bn tnlet Opening 
10 anda dscharge or outlet opentng f1?Fur? 
ther,with regard to the casing,it is to be ob? 
Served that the fan andthe casing are So rela 
tively positioned that the Wall 9 progreSSiVely 
8pproaches the periphery of the fan from the 
inlet opening10 thereof tothe discharge Opening 
ff?The inlet as wel18sthedischarge OpeningS, 
therefore,are located,respectivey at the large 
and Smallends of a,generally Volute-like CaSing 
andit should also be observed that theSe two 
openings Bre dsposed in relatively cloSe prox? 
imity toward one slde of the fan structure, 
Statedin another way,theinlet openinglies be? 
tween theinner andouter portions of the Spiral 
castng wal,and the outlet opening takes the 
form of an aperture in the inner portion ofthe 
Spiral Wall, 
Between the inlet and outlet openings,how? 

ever,I have positioned 8,portion 9a of the CaS? 
ing wal 9 closely adjacent to the periphery of 
the fan and therefore to the path of movement 
of the blades 5,Asis mentioned hereinafter,it 
is highly desirable that this insert should be of 
relatively Smallarcu8te dmension and alS0 p0? 
sitioned very close to the fan,preferably closer 
than anyother part of the casing wal.9? 
Withregardto the outlet opening ffit should 

be obseryed that thisis preferaby of Width Sub? 
stantially equal to the length of the fan blades 
5and thatin the preferred form of apparatus 
the discharge Conduit #2 whichisextended from 
the outlet opendngis of similar Width as Wel18S 
of relativey Smal height,the reSult,0f CourSe, 
beingthe discharge of arelatively wide but thin 
stream orcurrent of air? - 
The inlet opening 10 is similarly of width 8t 

1eastequalto the length of the fan,ascleary 
shownin Figure1,although,asseenin Figures1 
and3,theendwails 8 ofthe fan casingare pref? 
erablytapered outWardlyslightly asindicatedat 
8dfromapointadjacent thetop ofthe fancas 
1ngtotheinletopening? - - 

One furtherstructuralfeature to Whichatten 
tionis directedisthe fact thattheinletaswel1 
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peripheraly of the fanitself,1,e,sothatthe path oftheatrenteringthe opening10extends 
towardtheperiphery ofthefan,ratherthanaxi alythereof,and,stmlarly,sothattheards 



10 

15 

30 

35 

40 

45 

00 

65 

70 

75 

2 
chargedfrom thefan Casingleaves in8 path ex? 
tendedgenerallytangentialy withrespect to the 
ring of blades5? 
The foregoing features,as Will readily be ap 

parent,arein marked contrast to themoreusual 
blower structure in which the air inlet is quite 
frequently arranged axiaily of the fan and in 
Which the Cross Sectional area of the discharge 
opening is quite frequenty much greater than 
that 0f the inlet opening,Before dsCuSsing the 
operation of thefanabove described,it might be 
noted that prior fan or blower 8rrangements of 
the type just referred t08re Subject t08,num? 
ber of dificulties,especialy where tt is desired 
to produce a stream of air of relatively great 
Width,Withan axialairinlet the Width of the 
fan must be Very materialy1imitedifareason? 
abyuniformairdensityistobeproducedinthe 
column of air discharged. Obyiously,if a,fan 
hayingan axialtnlet iSelongated to any mate? 
rial extent,the air Stream discharged from the 
fan bladesattheendoftherotoradjacent the 
inlet wibe much greaterthan that discharged 
from theend of the rotorremote from theinlet 
and,simiarly,evenifinletSare provided 8t both 
ends of the fan,the density of the air Streamis 
very irregular in the central as compared with 
the side portions thereof,This irregularity or 
non-Uniformity in air densityis of Verygreat diS? 
advantage in a number of types of equipment, 
forexample,thetypes hereinbefore referred to 
(air conditioning equipment and pulverized fuel 
feeders)? 
Thavefoundthatafanconstructedinaccord 

ance with this inVention,at least in large part 
eliminatesdificulties of the foregoingnatureand 
further providesfor highlyeficientor low power 
Operation in Setting up 8 Wide Stream of air haV? 
ing uniform densitythroughoutitsWidth? 
In operation,aSSuming,0f Course,thatthe fan 

rotoris driven in the direction indicated bythe 
arrow in Figure2,airenterstheiniet opening10 
8nd 8ppro8cheS the fan rotor,in 8,region just 
above the casing part9a,in adirectiongenerally 
radialyof the fan?Toward the upper part of 
the opening f0 the air approaches the rotor in 
apath moreneary approximatingtangency and 
8S the air is carried forward in the yolute cas 
ing,Certain Volumes orportions thereof are ap? 
parently SucceSsively or alternately forced into 
the Spaces between adjacent fan blades and dis 
charged tangentially therefrom?This action 
continues as the volutepassage becomes of de 
Creasing croSS Sectional dimension under thein 
fuence,of course,oftherelatively highrotattonal 
Speed of the fan,Up to apoint adjacent the ds 
charge or outlet opening 14?At this time,0f 
CourSe,8,1arge proportion of the air has been 
forcedinto the spaces between the blades 5 and 
asthese pockets pass the discharge opening,the 
air is propelled or thrown into the conduit f2? 
Asa result,the pressurein the pockets between 
the blades is lowered considerably and this re 
duced or negative pressure condtion is man 
tained by Virtue of the immediate closure of the 
pockets bythe casing part9a which,as heretn 
before brought out,is disposed very close to the 
fan peripheryand which,although of relatively 
Smal arcuate dimension is preferably of width 
slightlygreaterthan the perphera1distance be 
tween adjacent fan blades(see Figure2)?With 
the fan rotating at a relatively high speed,and 
With the casingpart9a of relativeysmal1arcu? 
ate dimension as just mentioned,the negative 
preSSure COndition Set upin the mannerjust de 

2,038,273 
scribedis carried beyond the Upper edge 0f the 
wal19dandthiscondition,of course,isthat which 
producestheinfow orintake of airthrough the 
Opening 0? 
With regardtothe belled orfared formation 

of theinlet passage,it might first be noted that 
currents of air normallytend tofollow a CurVed 
ratherthananangularpathwhenChangingtheir 
direction offow,andby curving outtheinlet So 
astoconformsubstantially With the CurVed path 
Whichtheinfiowing current ofairat the sides of 
thefancasingwoudnormalytake,the capacty 
of the inletis very materialyincreased and,in 
addition,1oca1 eddying and/or friction is sub 
stantialy eliminated?Asa reSult,8lthough the 
inlet openingis curvedoutwardlyto a Somewhat 
greaterwidth thanthe length ofthe fan,the8ir 
actualypickedup orentraned bythe fan blades 
is substantially uniform throughout the entire 
1ength of the fanrotor? 
?claim:? 

?1?Afan or blowerincluding a casing having 
endwalsandaspiralWalbetweentheendWaHS, 
anda fan rotormounted in the casing with its 
periphery closely adjacent theinner orsharply 
curyed portion of said spiral Wall,the rotorin 
cluding 8,piurality of bladesspaced from each 
other peripheralythereof,the casing being pro 
Vided with an iniet opening betWeen the inner 

casing further being provided with an outlet 

2 

2 

and outer portions of the spiral wall,and the 

opening through S8idinner portion 0f the Spiral - 
Wali,and the inlet and Outlet Openings belng 
locatedSuficiently adjacent to eachother on the 
Sameside of therotortoretain thereduced pres 
SurebetWeenthe blades during movement there? 
of from the outlet to theinlet Opening, 
2.Afan or blowerincluding a casing having 

end Wals and8 SpiralWalbetweentheendWals, 
and a fan rotor mounted in the casing withits 
perphery closey adjacent the inner or sharply 
curvedportion ofS8idSpiralwall,the casingbeing 
providedwithaninlet opening between theinner 
8nd outer portions of the spiral Wail,and the 
casing further being provided with an outlet 
openingthrough saidinnerportion of thesphral 
Wall,adSchargeconduit COmmunicatingwith the 
outlet openingand positioned withits outer Wal? 
substantially tangent to the periphery of the 
rotor? 
3?Afan or blower tncluding a,casing having 

end Wals andaspiralwallbetweentheendWals, 
and afan rotormountedin the casing with it8 
periphery closey adjacent the inner or sharply 
curved portion of Said spiral wal,the rotor in? 
cludng a plurality of blades Spaced from each 
otherperipherallythereof,the casingbeing pro 
Vided with an inlet opening between the inner 
and outer portions of the spiral Wal,8nd the 
casing further bedng provided with 8n outlet 
openingthrough Saidinner portion of the Spiral 
Wall,the outlet opening having only 8,minor 
fraction of the total cross-sectional area of the 
inlet opening,and the inlet and outlet openings 
being1ocatedsuficienty adjacent to each other 
on thesameside of therotortoretanthere 
duced pressure betweenthe blades during move? 
ment thereoffromthe outlet tothe tnlet open? 
ing? - 
4?A fan or blower including 8,Castng having 

endwallsandaspiralwal1betweentheend Wals, 
anda fan rotormountedin the casing withits 
periphery closely adjacent the inner Or sharply 
curved portion ofsaidspiralwall,the fan rotor 

?including8,plurality of blades spaced from each 
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otherperpherayortherotor,thecasngbeng 
providedwithaninletopeningbetweehtheinner 
and outerportions of the sptralwal,and the 

10 

casdng further betng provided with an outlet 
opening through saidinner portion of the spiral 
wal,the sad inlet and outlet openings belng 
positloned towardthesameside of the fan rotor 
and being Spaced from each other 8,dstance 
slghtlygreaterthan thedstance betWeen adja?? 
cent blades oftherotor, 
5?Afan or blowerincludng a casing having 

endWalsandaspiralwalbetweentheendWalls, 
,andafan rotormounted in the casing withits 
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peripherycloselyadjacent the inner or sharply 
curved portion of said spiral wall,the rotor in 
cluding a,pluraHty of blades spaced from each 
other peripheralythereof,the casing being pro 
vided with an inlet opening between the inner 
8ndouter portions of the 8pira Wall,the casing 
further being provided With an Outlet opening 
throughsadinnerportion ofthespiralwal,and 
thesaldinlet opening being 8tleast as largein 8 
drection axialy of the fan rotor 8S the 8xial” 
dmension of said rotor,andthe inlet and outlet 
opentngs being located sufüclently adjacent to 
eachotheronthesameside of therotortoretain 
the reduced pressure between the blades during 
movement thereof from theoutlettothe nlet 
opening? , 
6?Afan or blower tnciudng 8,casing having 

endwal88nd88plralwalbetWeentheend Wals, 

,3 
and 8,fan rotor mounted in the casing withits 
periphery clo8ely adjacent the inner or sharply 
curyedporton of sadspiralwal,therotorin 
cluding8 plurality of blades 5paced from each 
otherpertpheralythereof,the casing beingpro 
Vided With an inlet opening between the inner 
and outerportions of the spiral Wall,the casing 
further being prOVided With an Outkt Opening 
throughsaidinner portion of the spiralwall,and 
the said inlet and outlet openings being at least 
881arge inadirection axialy of the fan rotoras 
the axial dimensiOn Of Said rotor,and the inlet 
8ndoutlet openings beingloc8ted Suficiently ad 
jacent t06achother Onthesameside oftherotor 
t0retain thereduced preSSure between the blades 
during movement thereof from the outlet to the 
inlet opening? 
7.A fan or blowerinciuding a multi-bladed 

fan rotor,8,spiral,casing Wal Surrounding the 
rotorandpositionedwith theinnerportion of the 
spiraladjacenttotheperphery of therotor,the 
casing having inlet opening between the inner 
and outer portions of the spirai Wal,and the 
spira1Wallbeingaperturedinitsinnerportion to 
provide an outlet opening from the casing,the 
inlet andoutlet openings being p0Sitioned Sufü? 
ciently adjacent to eachpther toretain reduced 
pressure between blades of the rotor during 
movement thereoffrom the outletopeningtothe 
inletopening? - 

CHARLES M.BUCK, 
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