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ThisinVention relatesto a,pumpfor transfer 

either forremovingthe fuids froma confined 
Space orfor deliveringthefiuid under compres 
Sion?While the drawings and description are, 
for purpoSe ofilustration,particulary directed 
tothe lattertype of dutyand morespecifically 
to 8 Supercharger,it isto be understoodthisis 
fordeScriptive purposes onlyandnot byway of 
limitation? · - 

Among the several objects of thisinvention 
3?B? - ?-,- ,· 

To providea pump of thetype mentionedso 
Constructedasto prevent turbulencesinthefiuid 
passingtherethrough; · · 

To prOVide a pump of high eficiency due to 
theabsence ofenergyconsumingeddes;? 

20 

To develop a method of transferringcompres? Siblefiuidswherebythevelocitiesoffiowarecon? 
troledandamaximum pressure of outputisse 
curedforagiveninput ofenergy; · - 
Toapply Bernouli'stheoremtopreventenergy 

10SSes; ? · 

To provide a,pump having parts so designed 
and related that back-flow offiuidat the intake 
Orifice isaVoided; 
To_eiminateturbulencesin the fuidinthe impeler by preventingcontact ofthe fuidwith 

astationary housingwall; , “ 
To eliminate Stationary bladesaroundthe pe 

riphery of theimpeller, - -,- 

Other objects wibecome apparent to those 
skiledin thisartfroma perusalofthespecifi 
cation in conjunction with the accompanying 
draWings wherein; , ? 
Fig,1 isanaxial Section of one embodiment 

oftheinvention on line f?1,Fig.2; ? 
Fig.2is atransverse section on the]ine2?2, 

Fig,1; - ,- , - 

Figs,3and4 are axial sections of two forms 
of my invention employingdoubleimpellers, 
Previoustypes ofsuperchargershavehadthree 

inherent types of turbulence in the air passing 
therethrough?The first isat the intake orifice 
wherethe airissetintorotationsomewhatin the form ofaring with more or1ess circular 
CroSS-section on any radius,which builds Up a 
DreSSure,that Causes Some Of the air to fow 
outwardyfromtheintake orificetothe Zone of 
lower presSure immediately exteriorlythereof, 
thus reducing the efective area of the intake 
orifiCe?The Second type of turbulence results 
from Some of the air particles between theim?? 
pener bladesbeingdraggedoverthestationary 
impeler housingwalwherebysuch particlesare 

giVen a helical movement throughthe Space be? 
tweentheimpellerblades,Thethirdtype oftur 
bulence ocCursat the periphery wheretheair 
?articiesarereleasedfromtheimpellerwith high 
tangentialvelocity,Thelastnamedtype oftur?5? 
bulence hasled to the use offixedradial vanes 
around theimpelerto neutralize,inSofaraspoS? 
Sible,thistangentia1velocityand constrainthe 
particlesto moveradaly,butthe use of such 
fixedvanesresultsinincreased size,weight,and10 
cost,The presentinvention overcomesalthree 
typesofeddiesbythe constructionandmodeof 
Operation hereinafterset forth, 
Figs,Land2depictanembodiment ofmyin 

ventionwherebytheabovementionedobjectsare15 
attained?The propeler housingcomprisesaside 
portion 5that may be more 0r lessin the form 
of8discorveryfatcone and hasaboutitspe 
ripherya difuserchamber 6substantialyinthe 
formofa holowtoreintheinner periphery of 20 
whichis a continuous annular opening7 and 
from which the compressed fuidis1ed to the 
points of use,through outlets 8. Rotatably mountedinthesideportion5isashaft9fxed 

*to drive plate 10that carriesimpeler blades 41,25 
Theedgesofblades1fawayfromdrive plate10 
haveacurvature determinedina manner here 
inafter to be explained and which is,roughly 
Speaking,parabolic,and fixed totheseedges of 
the blades 11is ashroud 2 whereof theinner30 surface hasthecontourdefinedbythesaidcon-“ 
Cave edges of the blades?The tips f3 of blades 
? areturned backwardy oppositetothe direc 
tion of rotation of theimpeller.when.in opera 
tion andare opposedandin closejuxtaposition35 
totheannularopening?in chamber 6,the width 
of the tips 3 being substantially the Same as 
the efectivewidth oftheopening7, 
Upontheface of drive plate 10to which the blades11areattachedisaperphera11ateraly40 

extendingrib?that Constrictsthe width ofthe ° 
passage from the space between the impeller? 
bladesinto chamber 6,Theendoftheimpeller 
remotefromdrive plate40isrotatablysupported 
by a wall member 15 extending lateraly and45 radialyinwardyfromthechamber6,anannu 
larrib f6 On Wall portion ?5being disposedina 
cooperatinggroove inshroud 12to prevent pas? 

”sage offuid between theimpellerandthe wall? portion45adjacenttheintakeorifice?Thewal50 
portion f5 may be expanded radialy outwardy 
toform a·substantially cylindricalinletcham? 
ber 7,althoughthisisnot done unless the con 
ditionsfor a particularappication ofthe device 
renderit desirabletoutize Bernoursprincple5g 
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2 
to Speed Up the fow of fuidintotheimpeller,as 
toincreasethe Voiume of fluid handled, · 
Thavefoundthat betterresultsare hadifthe 

ImOVement of fuidthrough the impeller isthe 
reSUlt of inCreasing the pressure Uponthe fuid 
aSit progreSSeS fromintaketo dischargerather 
thahrelyingupon the velocity oftheair particles 
produced bytheaction ofcentrifugalforce there 
On,By means of preSSure formulas famiar to 
thOSe Skilledin thisart,I computethe pressure 
Which,forthe variousradialdistances oftheair 
particleS paSSing through the impeller,at the 
designed number of R,P?M.,are necessary to 
give the required quantity of fuid at the dis 
Charge preSSure desired,and having ascertained 
What theSe presSures should be,the curvature 
of the inner Surface of shroud 12isso defined 
?nattherewilbeproducedinthestream offluid theVolumeCorreSpondingtothe desired pressure, 
aCCording to wel known relations betweenthe 
preSSures and volumes of bodies of compressible 
fuid,It is of course understood that therma1 
efects mustalso be consideredinthe computa 
tionS?It SoWorks out that the movement of a 
particle of airenteringtheimpelleratany point 
on a Circle So defined that half the voiume of 
ingoingfiuid paSSesthrough such circle andthe 
Other half paSSes outside such circle,issubstan 
tially a,parabola. 
In SUperchargers of the prior art the edges 

of theimpeler bladeslieat practicalyaright 
angle to the direction of movement of air par? 
ticles entering the impeller,Which gives rise 
toinitialrotation of the particles ina substan? 
tiallytoric volume withresultant back pressures 
and ineficiencies at the intake orifice?With rnyCOnStruction,however,theradiallyinneredges 
Cf the blades f define a cylinder having sub Stationalythesamediameterastheintakeorifice 
and the incoming particles of air are set into 
rotation in a Cylindrical form,thuseliminating 
theintake eddies,Asthe particles ofair con 
tinuetheir movement theytake onaradialcom 
pOnent Of Velocity that moves them away from 
the axis of rotation and Such movementis Con 
Strained to follow pathsdeterminedbythe inner 
SUrfaCe of the ShroUd 12 whereby the Cross?sec 
tionalarea of the movingairstreamisreducedto 
efect the desired increase in pressureat each 
point in the path and it is this increase in 
pressure that builds Upthe velocity with which 
the fiUid particlesare discharged from the im 
peller,In addition to efecting the pressure 
above mentioned,the shroud f2 prevents con 
tact of any portion of the air stream with a 
Stationary wall and thus eliminates the inter 
blade tUrbulence foundin other devices for this 
PUrpoSe? - , 
When the air particles have reached 8 posi 

tion on the Circle defined bythe base 180f blade 
tips 3,their velocity is purey radial and if 
released into the difuser chamber at this point 
the Wel knoWn impeller tip tUrbulences woUld 
arise.,To preyent this the tips 43 of the blades, 
? are bent backwardly at such an angle that, 
for the designed discharge Velocities,there wil 
be imparted to the fuid particles a component 
of Velocity that neUtralizes the tangential ve 
10Citytheywould haVeifreleasedatthe point 18 andgivesareSultantVelocitythatispurelyradiai? 
Thatis,therib f4constrictsthe passagethrough 
Which the discharge occurs and according to 
Bernoulli's principlethe velocity of the particles 
is inCreaSed but owing to the backward slope 
of the bladetipsthefuid particlesare alowed 

2,190,245 
to lagandthe Vector Sum of this lagcombined 
With the normaltendency t0tangential Velocity 
With reSpect to theimpelleris2ero andthe par? 
ticles haVe a pure radial Velocity. 
Fig.4 depictsan embodiment of myinVention 

Wherein are dUpliCate intake Chambers 17”On 
Oppositesides of the axial Center line of the im 
peler wherebythe fiuidisfedinfromboth sides? 
The blades f?”are mounted in shroudings 12’ 
rotatabySupported bythe intake_chambers fT‘, 
thedriving of theimpeler being efected through 
gearS 20 mounted on Shrouds 12 and meShed 
with drive pinions24 secured to driveshaft 22. 
The curvature of the shrouds 2”is developed 
in exactlythe same manner as has been above 
Setforth, Fig.3illustrates a form of double intake im? 
peler that difers from Fig.4,however,in that 
a drive plate 0^”is disposed on the longitudinal 
center ine of the impeller and the blades 11‘ 
are Secured theret0. - 
?n Figs,4 and 3 parts corresponding t0 ele? 

mentsin Figs.1 and2 aregiventhe Same refer? 
encenumbersasin Figs.1and2 but are distin 
guished bysuperscripts prime and double prime, 
reSpectively? · - 

?Accordingtothe provisions ofthe patent stat 
utes?hayeset forth the principle and mode Of 
operation of my invention and have iustrated 
and described what I now consider to represent 
its bestembodiment,However,I desire t0 haVe 
it understood that within the SCOpe of the ap? 
pended claims the invention may be practiced 
ctherwise than as specifically illustrated and 
described? - 

?claim: - 1.ArotaryimpelertypepumpforCompreSSible 
?uids,comprising a housing haying a Side p0r? 
tion,a chamber in the form of a hollow t0re 
mounted on the periphery of Said side portion, 
Saidchamber havinga continuousannular Open? 
ing formed in its inner periphery,and a wal 
portion extending from Said chamber 1aterally 
away from Said,side and radialy inwardly t0 
define an intake orifice and then expanding ra? 
rialy outwardy into a cylindricalinlet cham? 
ber;animpellerrotatablymountedin Said hous 
ing,said impeller having a driving plate ad? 
jacent Said side portion,Said plate havinga lat? 
eralyextendingannularribatthe periphery of 
its inwardface,bladesfxed t0 the inward faCe of said plate and extending radialy inwardy 
from the periphery thereof With their radially 
inner edges defning a cylinder having a d 
ameter substantially equalto that Of Saidintake 
orifice,theedges of Said blades awayfrom Said 
disk being Substantially parabolically COnCaVe, 
and a,shroud,on Said COncaVe edges haVing an 
innersurface conformingto the Surface defined 
by the concavities of Said edges,the radially 
outertips of Said blades beingturnedbackwardly 
oppositethedirection ofrotationofsaidimpeler 
and beingadjacent and opp0Sed t0the opening 
in the first mentioned Chamber;and meansto 
prevent paSSage of fuid between S8id impeller 
and Said housingadjacent Saidintake orifice. 
2,Arotaryimpelertype pUnp for Compressible 

fuids,corrprising a hoUsing having aside por 
tion,8 chamber in the form of a hoHow tore 
mounted on the periphery ofsaidsde portion, 
Said Chamber havinga ContinUOUS annular Open? 
ingformedinits inner periphery,andawalpor? 
tion extending from Said ch8mber laterallyaway fromsaidsideandradialyinwardytodefnean 
intake Orifice;an impeier rotatably mountedin 
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Saidhousing,8aidimpelerhavingadrivingplate 

10 

15 

20 

30 

adjaCent Said side portion,Said plate having a 
laterallyextendingannularribat the periphery 
OfitsinWardface,bladesfixedtotheinWardface of Saidplateandextendingradiallyinwardyfrom 
the periphery thereof with their radially inner 
edges defningacylinder havingadiametersub 
Stantialyequaitothat of Saidintake orifice,the 
edges Cf Said bladesaway from Said diskbeing 
SubStahöialy parabolicallyconCave,andashroud 
On Said Concave edges having an innersurface 
COnformingtotheSUrface defnedbytheconcavi 
ties ofSaidedges,theradialiyoutertips of said 
bladesbeingturned backwardly oppositethe di 
rection Ofrotation of Saidimpellerand beingad 
jacent and Opposed to the openingin the Said 
chamber;and meanSto prevent paSSage of fuid 
between Saidimpelerand Said housingadjacent 
Saidintake Orifice. 
3?Arotaryimpellertypepumpforcompressible 

fuids,comprisinga housinghavingasideportion, 
a Chamberinthe form of a hollow tore moUnted 
onthe periphery ofsaidside portion,Said cham? 
ber having8 Contint10Usannular Opening formed 
initsinnerperiphery,andawa1portionextend 
ing frOm Said chamber lateraly awayfromsald 
SideandradialyinWardyto defineanintake ori 
ficeandthenexpanding radially outwardlyintoa 
Cylindrical inlet Chamber;an impeller rotatably 
mountedin Said housing,Saidimpeler havinga 
drivingplateadjacent Saidsideportion,Saidplate 
having a lateraly extending annular rib at the 

,periphery of its inWard face,blades fixed t0 the 
35 inWard faCe Of S8id plate andextending r8dially inwardly from the periphery thereof with their 

radialy ianer edges defihing aCylinder haVinga 
diameter substantially equal to that of Saidin?° 
take orifice,meansrotatabje with Saidblades t0 
Separate the airin saidimpellerfrom said wal 
portion…and toimpress Upon Saidair aSubstan? 
tialy parabolic flow,the radalyoutertips of 
Said blades beingtUrned backWardy Oppositethe 
direction of rotation of saidimpeller and being 
adjaCent,8nd Cpposedto the Openingin S8idfirst 
Inentioned CharQber;and means to preVent pas? 
sage offiuidbetWeenSaidimpelerandsaid hous? 
ingadjacentsaidintake orifice? - 
4?ArotaryimpeUertype pumpforCompressible 

?{jds,COmpriSinga h0USinghavingaSide portion, 
achamberinthe form ofahollow tore mounted 
on the periphery of said sideportion,saidcham 
ber havinga continuousannUlar openingformed 
initsinner periphery,anda Wal portion extend? 
ing from said chamber Iaterallyawayfrom said 
sideandradiallyinwardyto defineanintake ori 
fice,and an impeler rotatably mountedin said 
housing,saidimpelerhavinga drivingplatead 
?acentsaidsidepprtion,Saidplatehavingalater? 
aHyextendingannularribat the periphery ofits 
?nward faCe,biades,fixed to the inward face of? 
said plate and extending radialiyinward?from 
the periphery thereof with their radially inner 
edges definingaCyinder having8 diameter sub 
stantialyequaltothat ofSaidintakeorifice,the 
edges ofSaid bladesawayfrOm Said disk being 
substantialy parabolically C0nCave,anda shroUd 
on Said concaVe edge3 haVingan inner Surface 
Conforming to the surface defined by the con 
Cavities of Saidedges,the radially outertips of 
said bladesbeingturnedbackwardy oppositethe 
direction of rotation of 8aidimpellerand being 
adjacentandopposedtothe openinginthesaid 
Chamber. 
5?Arotaryimpellertypepumpforcompressible 

fuids,comprisinga housinghavingasideportion, 

3 
achamberintheform ofahollowtoremQUnted onthe peripheryofsaidsideportion,Sadcham 
ber haVinga continuousannular openingformed 
in its inner periphery,anda?W8ll p0rtion eX? 
tendingfrom Said chamberlaterallyaway from 
SaidsideandradiallyinWardyto define an in? 
take Orifice,andanimpellerrotatably mounted 
in Said housing,saidimpeller having adriving 
plateadjacentsaidsideportion,SaidplatehaVing 
alateraily extendingannularribatthe periphery 
ofitsinwardface,bladesfxedtotheinwardface ofsaidplateandextendingradialyinwardlyfrom 
the periphery,thereof withtheir radialy inner 
edges definingacylinder haVingadiameterSub 
stantially equalto that of Said intake Orifice, 
means rotatablewith Said bladesto Separate the 
air insaidimpeller from SaidW8ll p0rtionand t0 
impress Upoq Saidair 8 Substantially parabOlic 
fow,theradialy cutertips of Said blades being 
turned backwardlyoppositethedirection Ofrota? 
tion ofsaidiQpellerand beingadjaCent and Op? 
posedtothe openinginsaidchamber;and meanS 

15 

toprevent passage offuidbetweensaid?peler 
andsaid housingadjacent Said intake Orifice? 
6,Arotaryimpelertypepumpforcompressible 

fuids,comprising a housing havinga Side p0r? 
tion,a,chamberin the forg of a holow tore 
mounted on the periphery of Said side portion, 
sajd charnber haVinga COhtinUOUSannUlar Open? 
ing formed in its inner periphery,and a wall 
portion extending from Said chamber lateraly 
awayfromsaidsideandradiallyinwardyto de? 
fineanintake orifice:andanimpelerrotatably 
mountedinsaid housing,saidimpeller havinga 
drivingplateadjacentSaidside portion,Said plate 
havinga,Iateraly extendingannular ribat the 
periphery ofits inward face,blades fixed t0the 
inwardface of8aid plate andextendingradially 
inwardlyfrom the peripherythereof with their 
radialyinner edges defining 8 Cylinder haVing 
adiametersubstantiallyegualtothat Of Saidin? 
take orifice,means rotatable With Said bladest0 
separatetheairin Sadimpeller from Said Wal 
portionand toimpressupon Saidaira SubStan 
tialyparabolic fow,theradialyoutertips OfSaid 
blades beingturned backwardly oppositethe di? 
Pection ofrotation ofsaidimpellerand beingad? 
?acentandopposedto the openinginSaid Cham? 
her? 
7?ApUmpfor compressible fuids,Comprising, 

a housing havingacircular Side portion,a dif? 
fuserchamber on the periphery of Said portion, 
saidchamber havinga continuousannular Open? 
ingin·its inner periphery,anda wall portion 
extendngfromsaidchamber1ateralyawayfrom 
saidsideandradialyinwardlyto defne anin 
take orifice andthen expanding radially Out? 
wardyintoa cylindricalinlet chamber;an im? 
peller rotatably mounted in Said hoUSing,Said 
impellerinciudingsidemembers whereof one has 
a,peripheral annular rib extendingtoward the 
otherside memberand Said other side member 
hasaninnerSurface Contourto impressa sub? 
stantially parabolic fow Upon air passingthere 
over from Said orifice,radialy extending blades 
between andincontinuouscontact witheach of 
Said side members,the radially inner edges of 
Said blades definingaCylinder havingthe diam 
eter of Said Orifice and the radially outer tips 
of Said blades being backwardy turned opposite 
the direction of rotation of Said impeller and 
being disp0Sed Opposite,and adjacent to Said 
Opening inthe difuser Chamber;and means to 
prevent paSSage of fuid between saidimpeller 
and Said housingadjacent said orifice. 
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8.Apump for compressible fuids,Comprising 

a housing havinga circular side portion,a,dif? 
fuser chamber on the periphery of Said p0rtion, 
said chamber haVingaCOntinuOUSannular Open? 
ing in its inner periphery,and a Wal portion extendingfromsaidchamber1aterallyawayfrOm 
saidside;animpeller rotatably mountedinSaid 
housing,said impeller including Side memberS 
whereof one has a peripheral annUlar rib eX? 
tendingtoward the other side member and Said 
otherside member hasaninner SUrface COntOur 
to impress a,Substantially parabolic fow UpOn 
air passing thereover from Said Orifice,radially 
extending blades betweenandin Continuous Con? 
tact with each of saidside members,theradialy 
inner edges of Said blades defining a Cylinder 
havingthe diameter of Said Orifice andtheradi? 
aly outer tips of said blades being backwardly 
turned opposite the direction of rotation of Said 
impeller and being,dispoSed Opposite and ad? 
jacent to said openingin the difUSer chamber; 
andmeansto prevent passage of fiUid betWeen 
said impeller and Said housing adjaCent Said 
orifice. 9,Apump for compressible fiuids,COmprising 
a housing havinga Circular side portion,a dif? 
fuser chamber on the periphery of Said p0rtion, 
Said Chamber havingaCOntintiOUSannular Open? 
ing in its inner periphery,and a Wal portion 
extendingfrom Saidchamber laterallyaWay frOm 
Said side;andan impeler rotatably mountedin 
said housing,saidimpelerincludingside mem 
bers whereof one has a peripheral annular rib 
extending toward the Other Side member and 
Said other side member haS an inner SUrfaCe 
contourtoimpressasubstantialyparabolic fow 
uponairpassingthereoverfromSaid orifice,radi 
ally extending blades between and in COntinUOUS 
contact witheach ofSaidside memberS,theradi 
aliy inner edges of Said blades defining a Cyl? 
inder havingthe diameter of Said Orifice andthe 
radialy outer tips of Said biades being back? 
Wardy turned opposite the direction of rotation 
of saidimpeller and being dispoSed Opp0Site and 
adjacent toSaid Openinginthe difuSer Chamber? 
10,A pump for C0mpreSSible fluids,COmpriS 

ing a hGUSing having a CirCular Side portion,a 
difuser chamber On the periphery of Said p0r? 
tion,Said Chamber haVing a,COntinUOUS annular 
openingin its inner periphery,and a wall por? 
tion extendingfrom Said Chamberlaterally aWay 
fromSaidSide;andan inpellerrotatablymount? 
ed in S3id housing,Said impeller including Side 
rnemberS whereOf One haSan inner Surface Con? 
tour t0 innpreSS a SubStantially parabOlic fow 
uponairpassingthereoverfromsaidorifice,radi? 
aily extending blades between andin ContinUoUS 
contact witheach of SaidSide members,theradi 
ally inner edges of Said blades defining a cyl? 
inder haVing the diameter of Said Orifice andthe 
radialy Outer tips of Said blades being back? 
Wardly turned opposite the direction of rotation 
of Saidimpeler and being dispoSed opposite and 
adjacent t0Said Openingin the difuser chamber, 
11,A pump for compreSSible fuids comprising 

a housing,a rotatable impeller in Said housing, 

2,190,245 
saidimpeller havingradial plates and a Shroud 
shaped to set fuid particles that have just en? 
tered saidimpellerinto Substantially Cyindrical 
rotation,thenchangethe motion of Said particles 
into one thatissubstantially parabolic,and Still 
further change the motion of Said particleSt0 
discharge Said particles with Substantially pure 
radialvelocity,and meansto cauSeSaid particleS 
to moveintoSaidimpeller with SubstantiallyreC? 
tilinear movement paralel to the axis of Said 
impeller? 
12?A pump for compressible fiuids comprising 

8 housing,a rotatable impeller in Said hoUSing, 
Saidimpeler having radial plates and a Shroud 
shaped to Set fuid particles that haVe just en 
tered saidimpeller into substantialy cylindrical 
rotation,then Changethe motion of Said particleS 
into Onethatis SUbStantially parabolic,and Still 
fUrther Change the motion of Said particles to 
discharge Said particles with substantially pure 
radial Velocity? 
13.Apump forcompressible fuids,Comprising 

a hoUSingand an impeller rotatably mounted in 
Said hOUSing,Saidimpellerincluding Side mem 
berS Whereof One has a,peripheral annular rib 
extending toWard the other side member and 
Said Other Side member has an inner Surface 
COntOurto impreSSasubstantially parabolic fow 
uponairpaSSingthereoverfrom Saidorifice,radi 
aily extending blades between andin continuous 
COntaCt witheach Of SaidSidemembers,theradi 
alyinneredges of Said blades definingacylinder 
haVingthe diameter of Said Orifice and theradi 
aly OUter tips of Said blades being backwardly 
turned OppoSite the direction of rotation of Said 
impeler and being dispoSed adjacent to the pe? 
riphery0fSaid hoUsing. 
14,A pumpfor compressibiefiuids,comprising 

a hOuSingand an impeller rotatably mountedin 
Said hOuSing,Said impeller includingside mem 
berS Whereof one has an inner Surface contour 
t0 impreSS a Substantialy parabolic fow upon 
air paSSing thereover from said orifice,radially 
extending blades between andin continuouscon 
taCt With each of Said Side members,the radi 
alyinner edges of Said blades defningacylinder 
haVingthe diameter of Said orifice andtheradi 
aly Outer tipS of Said blades being backwardly 
turned Opp0site the direction of rotation of said 
impeler and being dispoSedadjacent to the pe 
riphery of Said housing. 
15?Apumpfor Compressiblefiuids,comprising 

an impeller having a Substantially radially ex 
tendingSide member,1adialy disposed platesex 
tending laterally from Said member,the Iateral 
edges of Said plates remote from said member 
haVing a Substantially parabolic,concave curva? 
ture,the radiallyinner edges of said plates de? 
fining a Cylinder,and a,Shroud conforming to 
the parabolic Curvature of Said remoteedges of 
Said plates,theradialy outertips of saidplates 
being Sharply defiected backwardy in a direc 
tion OppoSitethe direction of rotation ofsaidim 
Beller? 
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