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This invention relates to dishwashing machines,and 
particularly to a washing liquid distributing apparatus 
including a rotating impeler and Self-cleaning filter for 
directingliquid onto articles to be cleaned. 
The principal objects of the present invention are to 

provide a dishwasher with a liquid distributor in the 
washingcompartmentfor moving liquid from the bottom 
portion of the compartment and delivering Said liquid at 
considerable velocity onto articles to be Washed;to pro 
vide Sucha Structure with a closed Washing COHapartnent 
Having a downyardly sioping bottom portion to form a 
sump for collecting of Washing liquid With a dfain for 
1imiting the maximum ievel ofthe liquidin the Sump and 
animpelerrotatabie on a horizontal axis with outWardly 
?tending blades along the length thereof With end por 

tions of the biades curved forwardy in the direction of 
rotation and adapted to dip into the ?iquid in the Sump 
and pick up Iiquid for discharge into the Washing com 
partmentas the blades move in theirpath of travel aboye 
the iquid level;to provide Such a Structure wherein the 
blades of the impeiler extend OutWardy from the axis of 
rotation in Sübstantially paraiel planeS and have end por 
tions extending out of the plane of the reSpective blade 
toward the direction of rotation ofthe impeler With Said 
biades having diferent iquid-receiying capacity as they 
are moved through the liquidin the Sump whereby the 
discharge from the reSpective blades Wi? be over a dif 
ferent extent of the path of movement of the blades and 
in the washing compartment above the leyel of liquid; 
to provide Such a Structure wherein the planarportions 
of the reSpective blades are rearWardly of a radial axial 
paralel piane and the free end edges are forwardy of 
Said radial axial plane With the departure of the end 
portion of one blade diferent from the departure of the 
end portion of a Substantialy opposite blade whereby 
there is a diference in the delay in discharge of liquid 
fron Said blades; to provide Such a Structure wherein a 
trough member is arranged in the Washing compartment 
adjacent and Spaced from the bottom With Said trough 
member having a Wal with a curyature Substantially 
coaxial with the axis Gf rotation of the impeller and a 
Bortion of the wai below the liquid level being perfo 
rated for entry of iquid into Said trough member with 
the end portions of the impeler blades movingin close 
proximity to Said wall during rotation of the impeHerto 
move iquid from the trough member;to provide such 
a Structure Wherein the perforationsinthetrough member 
form a fiter screen for removing food particles and the 
Iike from liquid draWn or fowinginto the trough with 
the acticn of the biades of the impelier efecting outward 
fow of Some liquid from the trough member to clean the 
food particles from the Outer Surface of the wal of the 
trough;to provide Such a structure with an upwardly 
Opehing trough having edges Spaced below the axis of 
the impeller to permit discharge of liquid from the im 
peler biadeS Over a maximum area of the washing com 
partment;and to provide a dishwashing machine and 
liquid distributor therein whichis economical to manu 
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2 
facture and eficientin operationfor washing and rinsing 
dishes and the ?ike. 

Other objects and advantages of thisinvention Wil be 
come apparent from the folowing description taken in 
connection With the accompanying draWings Wherein are 
Set forth by way ofillustration and example certain em 
bodiments C? this invention. 

FiG. 1 is a perspective view of the dishwashing ma 
chine embodying the presentinvention with portions of 
the housing being broken awayto ilustrate the structure 
therein. 

F?G. 2 is a Vertical Sectional view through the dish 
Washing machine on the line 2?2,FiG,1. 
FiG.3 is an enlarged transverse Sectional view through 

the dishyashing machine on the line 3?3,FIG?1. 
F?G. 4 is a disassembled perspective view of the im 

peler and filter trough of the liquid distributor. 
FiG,5is an enlarged partial Sectionalview throughthe 

lower portion of the machine,particularly showing the 
inapeller blades. 
FiG.6is a tranSVerse Sectionalview throughthe lower 

portion of the machine with a modifed form ofimpeler 
bladeS. 
FiG.7is atransverse Sectionalview throughthe1ower 

portion of the machine with a further modified form of 
impeller blades. 

Referring more in detail to the drawings: 
? designates a dishwashing machine having a housing 

2 with a Washing compartment 3 formed therein by op 
poSed Side Wals4,a bottom 5,top wal@,arearwa?7, 
front wal 8 having an opening 9 normalyclosed by a 
door f6 Whereby When the door?? is openedthe opening 
9 provide8 access to the washing compartment,Articles 
1l to be Washed are normaly Supportedin the washing 
compartment 3 by Suitable racks ?2 movabiy mounted 
On Supports f3 Such as rails carried on the Side wals 4. 
Washing liquid such as hot wateris supplied througha 
conduit f4 leadingfrom a Suitable source ofsupplysuch 
as a hot Water tank(not shown)and terminating at a 
discharge end 15 inside of the washing compartment 3. 
Fiow throughthe conduitispreferablycontroledthrough 
a Suitable valve Such as an electricaly-operated valve16 
arTanged in a circuit with a timergenerally designated 
with the numeral17wherebythe wateris dischargedinto 
the Washing compartment for a predetermined time 
interval, 
The bottom 5 preferably has side portions18and 19 

?at Slope downwardy from the oppositeside wals4to 
forn a liquid or Water-colecting area or sump 2@ that 
preferably extends from the front wal 8to therearwall 
7 An QVeriow pipe drain 21 has a fow passage22 
?erein ofgreatercapacitythantheinputofwaterthrough 
the conduit f4 and is arranged at the bottom with fe 
OVeriow opening23 Spaced upwardy to linit the maxi 
mum level of iquid in the sump as at23',said drain 
exte?ing throughthe bottom and beingadapted tocom 
municate with a Suitable place of disposal,as forexam 
Ple,asewerorthe like,Asmai opening24isarranged 
in Said drain adjacent to and above the bottom wa1 
Whereby When the input of liquid to the washingcom 
partment is Stopped Substantialy al of the iquidin the 
Sump Wil gradualy drain therefrom,the rate offioy 
through the opening24 beingsubstantialyiess thanthe 
normal input of liquid through the conduit ?4. Inthe 
Structure iustrated,the bottom 5 hasa depressed portion 
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25extendinglaterally fromthe lower portion ofthe Sump 
wherebythe drainfittingis spacedlateralytherefrom and 
aSSures drainage,asilustrated in F?G.3. 
A liquid distributor 26 extends longitudinaly of the 

Sump in the Washing compartment in upwardy Spaced 
relation from the lower portion of the bottom forming 
said Sump. The distributor includes a fiter trough 27 
and an impeller 28,the impeler being rotatable on a 
Horizontal axis Whereby opposed blades 29 and 3@ of the 
impeler have end portions that Wil dip into the liquid 
below the leyel thereof in the Sump during rotation of 
the impeler to move Said liquid and discharge Same Over 
the interior of the washing compartment,In the struc 
ture ilustrated,the filter trough 27 has a Wal 33 curved 
to form a portion of the cylinder with Said Wall arranged 
in the Washing compartment below the impeller Whereby 
the portions of the cylindrical Wall3?are equally Spaced 
from the axis and define an upwardly opening trough. 
The sides ofthe trough mayextend above the axis ofthe 
impeller to limit the angle through which liquid is dis 
tributed,however for maximum angle of distribution the 
sides are preferably below the axis of theimpeler The 
trough Wail 3? is of greater length than the impeler 
blades29 and 36 with the ends of thetroughbeing closed 
by end Walis or members 32 and 33,Said trough having 
mounting brackets 34 for Securing Same in the washing 
compartment With the Wal 3 in upwardly spaced rela 
tion from the portion of the bottom wall5 defining the 
lower portion of the Sump 26. The trough end wali 32 
is preferably arranged adjacent the rear wal 7 with the 
trough end Wa? 33 adjacent the forward Wa? 8,said 
trough being Secured to the bottom wall 5 by suitable 
fastening deyices 33 with resilient or cushion members 
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or Washers 36 interpoSed between the brackets 34 and 
Said bottom wal 5 to provide a cushion mounting for 
the trough and Substantialy eliminate tranSmission of 
Vibrations from the trough to the Wals of the compart 
ment 3. In the structure iustrated,the upper edges 37 
of the trough Wals terminate below the axis of the im 
peler and the edges 38 of the wai 31 are preferably 
turned outwardly to define fanges 39 to provide stifen 
ing and rigidity to the structure. The wail 31 is pref 
erablyperforated to provide a piurality ofSmal openings 
46 that extend from just below the normal Water level 
23" over a bottom portion of the trough. It is preferred 
that the openings 40 be less than 346-inch in diameter 
Whereby food particles and the like in the water in the 
Sump tending to fow inWardiy into the trough from the 
Sump 26 Wil be restrained or Screened from the water. 
It is preferred that the perforations 46 be arranged in 
Spaced areas Whereby the bottom portion is solid as at 
49 for a width,as for example,in the order of1-inchas 
it is found such Spacing of the fiter or perforated area 
reduces noise in the Washing operation. 
The impeler 28 is Suitably supported on bearings for 

rotation and,in the Structureilustrated,the impeler in 
cludes a Shaft or axial member 41 having a forward end 
portion 42 rotatably mounted in a bearing member 43 
mounted on the forward bracket 34,The other end 44 
of the axial member extends into a bore 45 of a motor 
Shaft 46 and is suitably Keyed thereto as by a pin 47. 
The shaft 46 extends from a housing of a motor48that 
is Suitably Secured and Supported on the machine,as for 
example on the rear Wall 7,Whereby the Shaft extends 
through Said rear Wal With a liquid-tight seal 49 sur 
rounding Said Shaft adjacent Said wal to prevent leakage 
of water therefrom. With this arrangement,the rear 
end ofthe impeller Shaftis Supported bythe conventional 
motor bearings(not Shown),The blades 29 and 3@ of 
the impeler preferably extend longitudinaly thereofwith 

?ends terminatingadjacent to andinside ofthe troughend 
Wals 32 and 33,The blades have free end edges 50 
Which,in their rotation,move in close proximity to the 
inner Surface of the wal 3? of the trough,the clearance 
?referably beingin the nature of%6-inch. 
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In the structure ilustrated,the blades 29 and39 are 

generaly opposed with the inner portions fixed to the 
axial member 4? with flat planar portions 5í of Said 
blades extending outwardly from Said axial member pref 
erablyin Spaced parallel planes wherein the planar por 
tion of the respective blades trail or are rearwardly rela 
tive to the direction_ofrotation of the impeler from an 
axial radial plane parallelto said planarportions 5?. In 
the structure ilustrated,the innerportions of the blades 
29 and 3@ are curved around the axia member or Shaft 
4í and Secured thereto as by welding as at 52 with the 
planar portionS 51 extending Substantialy tangentialy 
Outwardly therefrom. Shaft location will stop water at 
Shaft. The outer end portions 53 and54 ofthe blades29 
and 39 reSpectively extend out of the plane of the re 
Spective planarportion forwardlyinthe direction ofrota 
tion of the impeler and terminate in the free edges 56 
Which are Spaced forwardly in the direction of rotation 
relatiye to Said axial radial plane,asillustratedin FIG,5, 
With liquidin the Sump 2?,Said liquid fows throughthe 
perforations or openings 4@into the trough and then,on 
rotation of the impeller,the ends of the blades dip into 
the liquidin the trough,colectingaportion ofsaid liquid 
On the forward Side of the blades between the free edges 
5@ and the shaft 41 and carry said portion of the liquid 
upWardly above the upperedges of the trough and,then, 
through the centrifugal force acting on the liquid in the 
blades,Said liquid is discharged from the free edges 50 
upWardy into the washing compartment. The arrange 
ment of the blades 29 and39relativetotheshaft41pro 
Vides a dipper structure with aninner obstruction which 
in the iliustrated structure is said shaft4? that1imitsin 
Ward movement of iquid on the blades as they pass 
through the trough So the picked up liquidis held until 
discharged by centrifugal force Also as the blades pick 
Up Waterin the trough they form a Suction at the rear 
thereof to dray liquid through the perforationsinto the 
trough providinga Supply forthe next blade during high 
Speed rotation, 

It has been found that with an impeler havinga di 
ameter in the nature of4-inches and rotated at a speed 
of approximately 1750 rp.m.,the iquid wil be dis 
charged from the blades with suficient force to impinge 
against the articles to be washed to provide a thorough 
cleaning action thereon. With thissize impelerrotating 
at about the designated Speed,a peripheralspeed of the 
inpeler Wil be in the nature of 1800 feet per minute, 
Which has.been found to be the mosteficient speed for 
Proper picking up of the liquid from the trough and dis 
charging Same into the washing compartment with an 
efective distribution. The impelerstructureissuchthat 
the pick-up capacity of one blade is diferent than the 
pick-up capacity of the other,?e variation being such 
that the discharge from Said one blade wil be delayed 
With the result that said other blade wil discharge the 
principal portion ofits liquid in the compartmentíothe 
*ft ofthe Verticalaxialplanethroughtheimpeler(FIG. 
3)While Said one blade wil delayits discharge whereby 
a principalportionthereofistotherightofacentralver 
ticalaxialplane(FIG.3)andtherebyprovideasubstan 
tialy uniform distribution of liquid discharge over the 
entre,Washing compartment above the trough. This 
Yariation in capacity of the blades maybe byáiference 
n angle of departure orin diferencein thelengthofthe 
forwardy curvedorbentportionsoftherespectiveblades 
In the form oftheinventioniustratedin FIGS.1 to5 

inclusiye,theimpeler has blades with planarportions51 
extendinggeneraly oppositely from the axialmember4? 
in Substantialy paralel planes,each of whichis spaced 
rearWardy relative to the direction ofrotation of theim 
peler from an intermediate axial plane paralel thereto. 
The end portions53and54 arecurved forwardly out of 
the plane of Said planar portions 51 with one blade 29 
hayingtheendportion53 ofaradius orangle ofdeparture 

75 greater than the other,as for example,the radius A of 
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fhe end portion 53 of one blade 29 may be greater than 
the radius B of the end portion 54 of the other blade 30. 
ft hasbeen found that where the diameter of the impeller 
is approximately 4-inches the radi is preferably of from 
%8to %-inch. The end portion 53formed bytheradius 
A of said one blade is preferably such that the degree of 
curvature provides a blade wherein a tangent to the free 
end of the blade forms an angle of departure With the 
planar portion of the respective blade within approxi 
mately 85-degrees,and the degree of curvature of the end 
portion 54 of the other blade formed by the radius Bis 
such that the tangent thereto at the free end forms an 
angle of departure with the planar portion of the reSpec 
tive blade within approximately 90-degrees. With this 
arrangement,rotation of the impeler causes the blades to 
move through the liquid in the trough and,while Some 
of the liquid in the trough is forced outwardy through 
theperforationstherein andprovidesa Self-cleaningaction, 
liquidisalsoforcedinwardlyfrom the endportions ofthe 
respective blades to pick up a quantity of Water on the 
bladeswiththe blade havingthe greater angle of departure 
?aying the greater capacity. As the blades move out of 
the trough,centrifugai force acting on the water carried 
bythe reSpective blades causes Same to be propelied there 
from with the discharge of the liquid from the blades 
being retarded by the greater angle of departure Whereby 
the blade 29 having the radius A and the lesser angle 
of departure tends to discharge a substantial portion of 
theliquid carried bythe bladeto thelef Side ofthe central 
vertical plane(FIG.3). However,the capacity of Such 
blade causes Some ofthe Waterto be carried over and dis 
charged over on the righthand Side of Said Vertical plane. 
The other blade 3@ having the radius B with the greater 
angle of departure,as forexample within 90-degrees,will 
tend to carry a substantial portion of the water or liquid 
therewith whereby itis discharged on the righthand Side 
of the vertical plane(FIG.3)with the resultthat the dis 
charge of theliquidis over the entire area of the washing 
compartment. ft has been determined thatwith a 4-inch 
diameter impeiler,rotated at approximately 1750 rp.m., 
two blades provide optimum results because while one 
blade tends to Sweep the liquid from the trough the liquid 
has an opportunity to re-enter the trough through the 
perforations or openings 4@ to provide a Supply for the 
next blade Also,whie the blades have a tendency to 
have unequal loading or capacity,this unequal loading 
resuits in a diferent pulsation or vibration that reSults 
in lessernoise thanisusualyprovided wherein the bladeS 
have equal capacity. 

In the operation of a dishwasher constructed and as 
sembled as described,the door19 is opened and articles 
to be washedloadedinto the racks12. Suitable detergent 
is placedin the compartment 3 and the door í is then 
closed and the timer switch 17 actuated to energize an 
electric circuit to the Valve ?6and motor 48whereby the 
motorrotates theimpeHerandthe valve opensforfow of 
1iquid into the washing compartment 3. The liquid ac 
cumulatesto a1eyelas determined bythe overfow opening 
23ofthe drain,androtationoftheimpelerbladesthrough 
the liquid in the trough 27 projects the liquid upwardly 
and distributessame over the entire area of the washing 
compartment,causingsaidwatertoimpinge on the articles 
to clean same ftispreferred thatthe dishwasher operate 
on a continuous flow of liquid; however,it may be ar 
rangedfora controlledinput ofliquid and drainingwhere 
by the wateris changed on a periodic basis. It is pre 
ferred thatin the operation of the dishwasher to have a 
continuous fow of Water into the Washing compartment 
and a continuous draining of the water therefrom during 
the predetermined period of washing,the detergent facil 
itates the cleaning of the articles,and then the detergent 
gradualyiscarriedwith the waterthrough the drain,grad 
uaHy lesseningthe detergent presentin the washing water 
in the Sump whereby,when the operation is substantialy 
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6 
complete,onlydetergent-freewateris Supplied whereinthe 
dishes are thoroughly rinsed. When the time cycle is 
completed,the timer switch 17interrupts the circuit to 
the valve and motor,closing the valve and stopping the 
impeler,andthen the remainingliquidinthe sump drains 
through the opening or aperture 24through the drain to 
empty the compartment. 

Dn the form of the invention ilustrated in FIG,6,the 
impeller6@hasblades61and62withoutwardly extending 
glanarportionsé3and64Tespectivelyin paralel opposite 
? extendingrelation,withend portions 65 and 66reSpec 
tively extending out of the plane of the planar portions 
toward the direction of rotation of the impeller,Said end 
portions haying the Same angle of departure Which,in 
the ilustrated structure,is in the nature of 45-degrees. 
?n this arrangement,the planar portion 63 is Shorter than 
the pianarportion 64wherebytheendportion 65is longer 
from the point of bend 67than the end portion 66 from 
the point of bend 68 of the blade 62. With this arrange 
nent,the free end 69 of the blade 6i is spaced a greater 
distance forwardy ofacentral axial plane 7@ thatispar 
a?elto the planarportions 63and 64wherebytheefectis 
that the free end 7 has less forward projection and the 
blade 61 hasgreater liquid capacity and greater retarda 
ticn of centrifugal discharge and the liquid picked up by 
the blade 6?tends to be carried further than the liquidin 
the blade 62. This reSultsinthe blade 62 discharging the 
?iquid in the area of the compartment on the Side of the 
axis of the impeller toward the point where the blades 
leave the trough,and the blade 6 tends to carrythe Water 
onthe otherside ofSaidaxistoprovide a uniform distribu 
tion of liquid in the washing compartment. 

in the form of the inventioniHustratedin FIG.7,the 
impeller 73is arranged with blades 74 and75 having op 
positely extending paralel planar portions 76 and 77re 
Spectively. In this structure,the end portion 78 of the 
blade 74 has agreater angle of departure from the planar 
portion of Said blade than is provided in the angle of de 
parture ofthe end portion 79relative to the planarportion 
77ofthe blade 75. In the structureillustrated,the angle 
of departure ofthe blade portion 78isin the nature of53 
degrees while the angle of departure of the end portion 
79isinthe nature of45-degrees. With this arrangement, 
the radial distance to the bent point 79" of the blade 74 
isgreater than the radial distance to the bend point 80 of 
the blade 75. Also,the length of the end portion of the 
blade 74between the bend point 79°and the free end 8? 
is lesser than the length from the bend point 8{} to the 
free end 82 of the blade 75. This arrangement results 
in a diferential between the liquid capacity of the two 
blades and the resistance to discharge of the liquid from 
the biade having the lesser angle of departureisiess than 
that of the blade having the end portion of the greater 
angle of departure Inthe structureiHustrated,the blade 
75 tends to discharge the liquid carried thereby closerto 
to the point of leaving the trough inits rotation than the 
blade 74 whereby the structure has an arrangement with 
unequal capacities of liquid pick-up of the respective 
blades and a diference in the rate of discharge of the 
?quid from the blades during their rotation So there is 
an improved distribution of the liquid over the washing 
compartment,aswel as the reduction in noise of opera 
tionfrom thatusuallyprovided by vane-typeimpellersin 
dishwashing machines. 

It isto be understood that whie I have ilustrated and 
described certain forms of my invention,it is not to be 
limited to the specific forms or arrangement of parts 
herein described and shown exceptinsofarassuch limita 
tions are included in the claims. 
What I claim and desire to Secure by Letters Patent is: 
?. A dishwashingmachine comprising, 
(a)a housing havinga bottomwalland asump portion 
therein for colecting of liquid, 

(5)rotatablemeansincludingoppositely directed blades 
extendinggenerally longitudinally ofthe axis thereof 
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and arranged to dip into said sump for impeling 
liquid from Said Sump throughout a portion of the 
interior of Said housing, - 

(c)Said bladeseach havinga planar portion extending 
Outwardly of Said axis and an end portionalong the 
length thereof curved forwardly in the direction of 
Totation of said rotatable means,said end portions 
terminatingin free ends with the extent of curvature 
ofthe end portion of one of the blades being difer 

capacity of the blades are unequal and the distribu 
tion of liquid propeled by the bladesis in diferent 
extents oftheinterior ofthe housing, 

3. In a dishwashing machine having a housing for con 

8 
the blades isin diferentextents of the interior of the 
housing. 

4. In a dishwashing machine having a housing for con 
tainingarticles to be washed with a downwardy sloping 

5 bottom to provide a Sump for collecting ofiquid and an 
overfiow drain for limiting the maximum level of liquid 
in Said Sump: 
(a)an impeler journaled in the housing above the 
Sump andextendinglongitudinallythereof, 

ent than the extent ofcurvature ofthe end portion of 10 (b)Said impelerhaving opposed blades extendinggen 
the other blade whereby the liquid-dipping capacity eraly longitudinaly thereof and of a radial length 
of Said blades is unequal and the discharge of the to dip into the liquidin the Sump, 
1iquid from the blades duringrotation is fora difer- (c)Said impelerbeing rotatable, 
ent extent of the interior of the housing. (d)Said impelier blades hayingplanar portions extend 

2. In a dishwashing machine having a housing for con- 15 ing outwardly of the impeler axis in generaily op 
taining articles to be Washed With a downwardly sloping posite relation and in Spaced parallel planes whereby 
bottom to provide a Sump for colecting of liquid and an Said planar portions are in trailing relation relative 
overfioy drain for limiting the maximum level of liquid to the direction of rotation of a radial axial plane 
in Said Sump: paralel to Said planar portions, 

(a)animpellerrotatablyjournaledinthe housingabove 20 (e)said impeler blades having end portions along the 
the Sum and extending longitudinaly thereof, length thereof with each end portion uniformly ex 

(b)Said impeller having oppoSed biades extendinggen- tending out of the plane of the planarportion of the 
eraly longitudinaly thereof and of a radial length reSpective blade and toward the direction of rotation 
to dip into the liquidin the sump, of the impeller ata maximum angle of departure in 

(c)said impeller blades having Substantially planar 25 the nature of90-degrees and terminatinginfree ends 
portionsextending outwardly oftheimpeleraxis with in advance of Said radial axial plane thatis parallel 
end portions along the Iength thereof curved toward to the planarportionsto provide delayeddischarge of 
the direction of rotation of the impeler with the 1iquid therefrom, 
degree of curvature of Said end portions being such (f)the extent of departure of the end portion of one 
that free ends thereof are equaly spaced from the 30 biade being diferent than the extent of departure of 
impeller axis and a tangent to Said free ends forms the end portion of the other blade from their respec 
an angle of departure within 90-degrees, tive planar portions whereby Said blades have difer 

(d)the extent of curvature of one end portion being ent liquid-propelling capacity and diferentextent of 
diferent than the extent of curvature of the end por- discharge of liquid in the interior of the housing, 
tion of the other blade wherebythe liquid-propeling 35 (g)said freeends ofthe blades alongthe length thereof 

having equal radial Spacing from the impeler axis. 
5. fn a dishwashing machine having a housing for 

containing articles to be washed with a downwardy 
sloping bottom to provide a Sump for colecting of liquid 

taining articles to be washed with a downwardly slop- 49 and an overiow drain for liming the maximum level 
ingbottom to provide a sump for collecting of liquid and of liquid in Said Sump: 
an overfiow drainforlimitingthe maximumlevel ofiquid (a)an impeler journalled in the housing above the 

in Said Sump: 
(a)an impeller journalled in the housing above the 

sump and extending longitudinally thereof, 
(b)Said impeler having oppoSed blades extending 

sump and extending longitudinaly thereof? 45 ?enerallylongitudinallythereofand ofaradial length 
(b)Saidimpeller having opposed bladesextendinggen- to dip into the liquid in the Sump, 

erally longitudinallythereof and of a radial length to (c) an upwardly openingtrough member havingawal 
dip into the liquidin the Sump, substantialy coaxial of Said impeiler,Said wall 

(c)an upwardly openingtrough member having a Wall having a perforate area in its lower portion, 
substantialycoaxialy ofsaidimpeller,saidwal hav- 50 (d)means mountingthetroughinthe housinginfxed 
inga perforatearea inits lower portion, relation with the wall of the trough spaced from 

(d)meansmountingthe troughinthe housinginfixed the bottom and the upper limits of the perforate 
relation with the wal of the trough spaced from the area of the trough terminating below and adjacent 
bottom wherebythe perforate area of the trough ter- the level of the liquid in the Sump, 
minatesbelowändadjacentthe level ofthe liquidin 55(e)Saidimpeler beingrotatable with the_blades hay 
the Sump, ing outer edges moving in Substantialy uniform 

(e)saidimpellerbeingrotatable with the blades having close proximity to said *rough wal,? 
outeredges movingin close proximity to Said trough (f) saidimpeler blades havingplanarportionsextend 
wal, ing outwardy of the impeler axis in generaly op 

(f)saidimpeller blades havingplanar portions extend- 60 poserelationagdinspasedpa?lelpagswhersby 
ing outwardy ofthe impeHeraxisin Spaced parallel said pla?arPortiosarentring *ion?elative 
planeswitheachofsaidplanarportionsterminatingin to the drectio" of rotation 9f a radial axial plane 
end portionscurved out of the planes of Said planar para*.to *idganarPo?ions - 
portionstoward the direction of rotation of theim- *? ? ? ? ? end ? ? 
?eferwith the degree ofcurvature ofsaidend por" * ? ? ? 1ng ? @ b? ? ? ions beingsuch thatatangentto the free ends forms of thepana?popons9t nerespeeye plad* an 
tiOnS 2 ? - toward the direction of rotation of the impeller at 
* angl* 9f departure with the respective planar por- a maximum angle of departure in the nature of 
tionswithin90-degrees - ? ? 90-degrees and terminating in free ends in advance 

(g).the eurvature ofeach end Portion being unform 70 of Said radial axial plane that is paraliel to the 
along the length thereofand the extent of curvature planar portions to provide delayed discharge of 
of oneend portion beingdiferent than the extent of liquid therefrom, - 
curvature oftheendportion oftheotherbladewhere- (h)the extent of departure of the end portion of one 
by the liquid-propeling capacity of the blades are blade being diferent than the extent of departure of 
unequal and the distribution of liquid propeled by 75 the end portion of the other blade from their re 




