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1 
Thisinvention relatestowashingmachineand 

particularlyto a washingmachine of the Squeeze 
bartype which tumbles BndSqueezesthe clothes 
WhenW8Shing,rinsingandWet dryingthe clothes 
duringanautomatic cycle? 
Thewashingmachine of the presentinvention 

employSthe principle of agitatingand Squeezing 
the clothes,to force the Water therethrough So 
8sto carry the dirt particles from theinterior of 
the clothes as Wel18s from the exterior Surface 
thereof? 
For producingthis action,the machine of the 

preSentinVentionembodesacylindricaltub haV 
ingitS8xis disposed horizontaly and Supported 
on a frame which engages the periphery of the 
tubinthe plane ofits axis?Thisleavesthe ends 
of the Cylinder free of anysupportingstructure. 
The cylinderis preferably made from a pot? 

shaped stamping having the central portion of 
the end Wal cut aw8y providing an Opening 
through which the clothesare placed within the 
cylinder,The opposite end of the cylinder is 
enclosed by a reinforced dish-shaped element 
having a,bearing on its center axis?Arotor is 
mounted within the cylinder having a holow 
shaft on theinner end Which isjournaledin the bearingonthe closureelementwththeopposte 
endContaininganopeningalignedwith the Open 
ingintheendWallof thetub,Adoorismount 
ed on the end Wall of the tub for enclosing and 
sealing the opening thereof?The door may be 
providedwith a window through Which the ma 
chine operation may be obServed?The rotor is 
provided with an inwardly projecting shoulder 
on its peripheral wall paralelto the rotor axis, 
inavinga plurality of holestherethroughthrough 
which the Water,SqueeZed from the clothes,may 
Ip8SS? 
Asqueeze barismountedin the rotorin posi 

tion to engage and squee2e the clothes against 
the Shoulder? 

,bar andis journaled in the hollow shaft of the 
rotor beyond which it extends exteriorly of the 
cyinder closure element? 
ed for driving the rotor in oscillation through 
substantially270°ofarc?An addtionalmecha 
nismisemployedengagingthesqueeZe bar shaft 
forapplyingelastic resistancetoits movement, 
The mechanisms are mounted on the cylinder 
ciosureelement WithinaCasingSupported there 
on,Asolenoid oper8ted drain Valve is proVided 
on the bottom of the tub and a float 8ctuated 
Switch controls the water Ievel within the tub, 
Amotorisemployed for driving therotor oper 
atingmechanismandatimeSwitch is utilizedfor 
operatingthemachine through an entire clothes 
Washing,rinsingand drying cycle? 

Solenodd operated hot and cold Water valves, 
Which are thermostatically controlled,are at 
tached totheinlet opening ofthemachine,ThiS 

Ashaft isattached tothe squeeze 
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2 
m8ybeapaSSagewaythroughtheshaftattached 
to the Squeeze bar,A blower and heatingele 
ment maybeemployed on thetub foragitating 
the air and appying heatto the clothes within 
the cylinder androtor duringthe drying cycle? 
When clothesareto be washed,theyare placed 
within the rotor through the aligned openings 
intheendwals of therotorandthetubandthe 
door On the tub is closed?Lukewarm water is 
Conducted tothetub and therotoris oscilated 
to tumble and squeeze the clothes during the 
Soaking Cycle,Thereaftersoapisplaced within 
the rotor and the time switch isset to operate 
the machine through the entire washing cycle. 
Water is first introduced to the tub through 

theinlet valves whichareactuated byasolenoid 
afterthedrain valveisclosed,Thewatersprays 
OVer the clothes untilitrisestoapredetermined 
level,Controled by afloatthatactuatesaswitch 
Which de-energizes the solenoid of the inlet 
ValveS,TheSeare moved to closed position and 
the motor is then driven to operate the rotor 
in0Scillation?The clothesaretumbledwhenthe 
rotor ls movedin a direction to move theshoul 
derawayfrom the squeeZebaranduponthere 
VerSe Cycle of OScillation,Some of the clothesare 
pickedup bytheshoulderandmovedagainstthe 
Squeeze bar to force the watertherefromasthe 
clothes are further Squeezedasthe squeeze bar 
m0Vement is increasingly resisted,The clothes 
are continuously tumbled and squeezed within 
the Wash waterfor a predetermined time,after 
which the drain valve is opened to permitthe 
Wash watertopasstothe drain?Thereafter,the 
Valves are opened to admitrinse waterinto the 
tub,WhichisSprayed overthe clothesforatime 
to Wash the Suds and wash water therefrom. 
Thereafter,thedrain valveis closedandthewa 
ter rises to the predetermined height unti1the 
Valves are again closed by the operation of the 
float actuated Switch?The continued operation 
of the machinetumbles andsqueezesthe clothes 
intherinsewaterforapredeterminedtime unti1 
the drain Valve is again opened and the water 
fowsto the drain?Therinsingcycle maybere 
peated,if desired,butusualyasinglerinse cycle 
isSuficient? · - 

The continued operation of the machine tum-” 
bles and Squeezes the clothesto produce the Wet 
drying cycle?This operationmay beaugmented 
bythe agitation of airin the rotor andtub and 
the application of heatthereto?The airmay be 
Withdrawnfrom therotor ormaybeforcedthere 
in and in the latter caSe thisair may be heated 
byanelectric elementaSSociatedwith the blower? 
The heatmay be appliedfromaSeparateelectric 
heatingelement,or from an infrared ray1amp 
disposedin the Wall of the tub?After 8,prede? 
termined time,the operation of the rotor is in 
terrupted8ndthe door on the tub maythen be 
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openedandtheclothesremoved tocompletethe 
clotheSwaShingcycle, 
Accordingly,themain objects ofthisinvention 

are:toprovideawashingmachinewhichtumbles 
andsqueezesthe clothes automaticallythrough 
8washing,rinsing and drying Cycle;to provide 
a washing machine haying a,tub With a bear? 
ingin one end wal1in which a hollow Shaft is 
mounted for oscillating a rotor within the tub 
against asquee2e bar having ashaft journaled 
inthe hollowrotor which oferselastic reSilience 
to the squeezing of the clothes as the clotheS 
aretumbled and squeezed duringthe operating 
cycles;to mountatub on a Support and Brotor 
andsqueeze bartherewithin on the end Wall of 
thetub on which the mechanism fordrivingthe 
rotor and applyingthe elastic resistance to the 
movement of the squeeze barissupported;and, 
ingeneral,to provide a washing machine Which 
automaticaly tumbles and squeeZes the clotheS 
through an entirewashing cycle whichissimple 
in construction,positive of operation and eCO? 
nomicalof manufacture? 
Other objects and features of novelty of this 

invention wi11bespecificaly pointed out or Wil1 
become apparent when referring,for a better 
understanding of theinyention,to the following 
description taken in conjunction with the BC? 
companyingdrawings,wherein: 
Figure1 isa Sectional View of a W8Shing m8? 

chineembodying features of thisinVention; 
Fig.2isa front viewin elevation of the ma 

chineilustratedin Fig.1; 
Fig.3isasectiona1view of the structureillus? 

tratedin Fig.1,taken on the line @?$ there0f; 
Fig.4isa broken sectional view of structure, 

stmiar to that illustrated in Fig?2,Showing 8 
modfied form thereof; 
Fig.5isasectionalview of thestructureillus 

tratedin Fig?1,taken on the line 5?5thereof; 
Fig.6is8Sectiona View ofthe Structureilus? 

tratedin Fig.3,taken on the line G?6there0f; 
Fig.7isasectionalview of the structureiluS 

tratedin Fig,1,taken on the line T?? there0f; 
Flg.8isasectionalview ofthe structureilus 
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tratedin Fig.3,taken on the line &?$thereof; 
Fig,9isa view of structure,similar to that 

ilustrated in Fig,2,showing 8 modified furm 
thereof; - 
Fig?10is an enlarged sectional view of the 

structureiustratedin Fig,9,taken on the line 
10?10thereof; 
Fig.11 is 8,view of structure,similar to that 

ilustratedin Fig?1,With the WaShing m&chine 
mountedWithinaCabinet; 
Flg.12isasectionalview ofthestructureius 

tratedin Fig.11,taken on the Hne 12?f2 there? 
of;8nd Fig.13isa diagrammatic view of the driving 
and control elements of the machine ilustrated 
in Fig?1,which produces the time Cycle of Op 
eration? 
The washing machine,asiustrated in FigS? 

1to8,inciusive,embodes8,tube 15Constructed 
from a,pot-shaped stamping fé having an in? 
wardlyflanged opening 1T in its end Wal?The 
oppositeendofthe stamptng16isprovided with 
anoutwardy projected fange fé against which 
8rubberseaingelement $ is preSSed by afange 
21 on the end closure element 22,An Bnnular 
U-shaped band23 spansthe fanges 18 and 2f 
anddrawsthe flangestightlyagainst the Sealing 
element 19 when a,bolt24,illustrated in Fig.7, 
drawstheendsofthe b8ndstogether? 
Sheet metalchannelelements25provided With 
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4 
8,18tera1fange 26 are welded to the perlphery 
of the stamping 16toformsockets2T Whichare 
open 8t the bottom for receiving the ends 28 
of 8,pipeframe29 which Supports the tub,The 
cloSure element 22 is provided with channel 
Shaped Stampings 34,as iustrated in Figs,1 
8nd 7,for reinforcing the closure element and 
providing a,support for a,centraily disposed 
bearing supportingSleeve 32,Roller bearings33 
8re mounted Within the Sleeye32inengagement 
With 8,holow Shaft 34,the inner end of which 
isattached t08,rotor35 disposedwithin thetub 
1?? 
The rotor is constructed from a,pot-shaped 

stamping36 havingan endelement 37 provided 
withafanged opening38 alignedwith theopen 
ing 17in the tub?Reinforcingribs39 are pro 
Vided on the Supported end of the rotor,asil 
lustrated in Fig?5?The rotor hasa portion of 
itsendperipheraiwalextendinginwardiyat 4f, 
asillustratedin Flgs.3and4?Thisinwardyex 
tendng portion of the periphery formsashoul 
der 42paraleltothe axisoftherotorandaligned 
with a Squeeze bar 43 having an area,substan? 
tially equalto that of the shoulder?Theshoul 
der and the 8djoining wal portlon 44 are pro 
vided with a plurality of apertures 45 through 
which thewatersqueezed from the clothesmay 
passto Within the tub?The Squeeze bar 43 has 
an arm 46adjacent tothe Wal of therotor,the 
end of which is mounted on 8,shaft 4T whichis 
iournaled in the shaft 34 on roler bearings 48. 
The Shaft 4T contains 8 passageway 45 for the 
water Whichisto beconductedintothetub?The 
innerendof the shaft 47isprovidedwithaspray 
nozzle 51 While the outer end of theshaft hasa 
Connector 52 for 8ttaching8 flexible conduit 53 
thereto? 
Agear 54is mountedon theshaft34,theteeth 

of Which are in mesh With the teeth of a,gear 
Segment 55,Which is Supported on astub shaft 
?6,Apitman?Tis pivoted onthe pin 58 on the 
gear8egment558ndonapin 59onadsc64,The 
dsC is attached t08,shaft 62Which isjournaled 
onaplate63 and driven byapulley64attached 
totheshaft 62?The puley isaligned with the 
puley 650n 8 motor 66havingagearreduction 
unit 67 mountedin extension thereof for driving 
a belt 688t reduced speed?The belt drive8the 
pulley 64 for oscilating the gear segment 55 
Which osciate5thegeBr548ndtherotor35, 
The shaft 4T has an 8rm 69 Secured thereto 

whichis connected to apistonrod7f onapiston 
T2 mountedwithinanoscilatablecyinderT3,A 
spring T4ismounted betWeenthe piston T2and 
the top of the cyltndertoactasa buferforthe 
SqueeZe bar 48?The arm 69,cylinder 73,gear 
54,8egment 55,pitman 5T and dsc 61 are 
mounted within a houstng T58upported on the 
closureelement 220f the tub?The elementalso 
Supports 8,housing T6 upon which the motor 66 
is8upported by bolts 77 and which enclosesthe 
puleys648nd658ndthe belt $8. 
Adoor78.containdngawindow79,ismounted 

by8,pair of hinge581 on the endwal1820f the 
tub 45?A1atch is mounted on the door,oper? 
ated by a handle 83 by which the door ls re 
tainedin Sealedrelation with the fanged open 
ing T provided in the end Wal?The door 78 
i8 made from astamping havingan inwardly d? 
rected f8nge84 which projects into aslot ina 
rubber SeaHngelement8??Aslot86intheseal 
hngelement receivesthe window T9 andtherub 
ber 8e8lingelementis retainedin position by a 
split clamping ring $T. 
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A8lustrated more spechcalyin ?g,1,8 
dratnopening ??is providedin the bottom of the 
tub,tnWhichadran Valve89 isSe8tedand oper 
ated by8Crank91 anda Solenoid92??n Fig?7, 
8 blower931siustrated8ttached to the periph 
eral walof the tub f5for forchngarinto the 
tubandrotorduringthe dryingoperation, 
In Hg?3,a blower 94isilustrated having an 

electdcahyoperated heatngunt95dsposedin 
an air paSSageway 96?ASillustrated in Fig?8, 
the passagewayterminatesin anozzie 9T Which 
extends through the opening38 in the rotor for 
drectingthe air onto the clothes? 
In Fig?9,8 blower 98is iustrated having a 

paSS8geway99 whichisjoined t08n8nnular noZ 
zle 1?1 dispoSed Within the opening 38 of the 
rotor?An annular stream of air is directed by 
the n0Zzle 101 into the rotor as the clothes are 
tumbled therein duringthe drying operation? 
In Flg?12,anairsuction device 102ismounted 

onthe peripheralwal of the tub 5for drawing 
air from the tub during the drying operation? 
An infraredray lamp 103is mounted in the pe? 
riphera1Wal of thetub 15forproviding heat to 
the rotor and clothes during the drying Oper? 
8tion? 
In Figs?11and12,a c8binet 105 isillustrated, 

made up of side panels 106,a top panel f07,a 
rear panel 108 and a,front closure panel 109? 
Ver?y?sgg? | 1 areprovidedontheside panels106alignedwith 
the so?ets 2T?The frame elements have ofSet 
supportmgarms112Whichprojeet into the Sock? 
ets?T and support the tub and the operating 
mechanism within the cablnet. 
In Fig,4,8Squeeze bar #14isillustrated Which 

is similar to the squeeze bar 43,but which haS 
a,soft padf15,of rubber or other materia,at? 
tached to the shoulder engaging face thereof? 
Thepadhasathickend portion 116attheinner 
edgefrom which the surface tapersto the outer 
endat 147?With thisconstruction,theend 116 
frst engages the clothes to force them against 
the inner end of the shoulder 42,and as the 
rotor continues to move upwardly,as Viewed in 
the figure,the pad applies increasing preSSure 
tothe clothesfrom theinner end of the Shoulder 
towardthe outer orwallengaging portion there 
of,asthesqueeZe bar ofersincreaSingreSiStance 
to the rotor movement?This 0ccurs during the 
downwardmovement of the plunger 72COmpreSS 
ingthe airin the cylinder T3,With this Con 
struction,thewateristrapped at the inner end 
oftheshoulderandis progreSSiveyforcedtoward 
theouterendandthroughthe openings 45inthe 
shoulderandtheadjoiningwalportion 44?The 
water passing through the openings Will run of 
intothetubandpassto the drain?Thistrapping 
andforcingofthewaterthroughtheapertures45 
providesgreatereficiency for the drying opera 
tion?The Wateris preventedfrom movjngfrom 
the portion of the clothes being squeezed to the 
unsqueezed portion,This might occur if the 
clothes were not Sealed by the application of 
greater pressureat the outerend ofthe shoulder 
as provided by thestructure of Fig.4? 
?n Fig?13,aschematic diagramillustrates the 

operation of the machine for performinga com 
Dletely automatic Washing Cycle,Atime Control 
switch121isof conyentionalformandisproVided 
withan escapement movementanda plurality of 
contacts which operate in Sequence after a pre 
determinedlapse of time?One Set of ContactSiS 
connected through the conductors 122 to the 
blower 98?Another Set of conductors 123 are 
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joined to thesolenoid 32 of the dr8fn Valve ??? 
Anotherset of conductor81248rejoined to the 
motor 68?Anotherset of conductors425and#2? 
areconnectedtoafloatoperatedswitch 12T,The 
conductor 125andaconductor 128 areconnected 
tothe solenoid operated hot and coldwater mix? 
ing valves f29from whichaset ofconductor813f 
arejoined to the time controiswitch 121?Cur? 
rentisSuppliedtothetimeSwitch f2 bythe COn? 
ductors 132? - 

When awashing operationisto beperformed 
by the machine,the clothes are frst inserted 
in therotor35andthe door T8 ismovedto cloSed, 
Sealed position with the wai182 of the tub f5? 
The.time switchis operated to open the mixing 
ValVes 29 tointroduce lukeWarm Waterinto the 
tub,8fter Which the machine is operated totum? 
ble and Squeeze the clothes during B,Soaking 
Cycle?After a predetermined time,the dran is 
opened topermitthe Soaking water to p8S5from 
the tub?Soap is then introduced into the tub 
and the time Switch is Set to perform the 8uto 
matic Washing cycle?The drain Valye is cloSed 
and the mixing valves 129 are opened to intro 
duce hot Water through the flexible conductor 5$, 
the passageway 49,the nozzle 51 to the clothes 
Within the rotor?The Water Will Continue fow 
ingin this manner until the float Switch 12? is 
actuated by the foat Which controls the height 
of the Water within the tub f5?The actuation 
of the Switch 12T operates the mixing Valves 129 
t0ClOSed p0Sitionand COmpletes8,circuitthrough 
the Switch 121to the motor 66 for producingits 
Operation?The motor oscilatestherotor Which 
tumbles the clothes and moves a,portion of the 
Clothes against the squeeZe bar 43,This reds 
tributes the clothes and compacts them within 
the Wash Waterfora predeterminedtime?After 
Suficient time has elapsed,the circuit 123 is 
energized to operate the Solenoid 92for Opening 
the drain Valve89 and permittingthewashwater 
to flow to the drain?At the Same time,the 
circuit to the Solenoid of the mixing valves 129 
is cloSed for opening the Valves and permitting 
fresh Water to again paSS from the nozzle51 into 
therotor?The flow wilcontinue fora predeter? 
mined timeto Wash outthe suds andwashwater 
from the clothesand the tub Wall,Thereafter, 
the circuit 123 is opened to de-energize the Sole 
noid 92topermit the drain Valve 89to closeand 
Collect the Water within the tub?The height of 
the water willincrease until the float operates 
the Switch 127 to de-energize the Solenoid of the 
mixing Valves 129 which move to closed position, 
During thistime the rotor continuesto oscilate 
to tumble and Squeeze the clothes through the 
rinsing Cycle?After a,predetermined time,the 
drain Valve 89 is opened to permit the water to 
DaSS to drain and the operation is continued to 
perform the wet drying cycle?Inthis cycle,the 
Clothes are tumbled and Squeezed to force the 
Water through the aperturesin the shoulder and 
the edgeadjacent thereto,which operation may 
be augmented by the USe of heat and air?A 
Suction device or blower may communicate with 
the interior of the tub androtor formovingthe 
8ir thereinand heatfroman electric heatingele 
ment Orinfraredray1amp may beintroducedto 
the tub directly or by heating the air in the 
blower passage?Aftera predeterminedtime,the 
operation is interrupted and the entire washing 
and drying Cycle has then been Completed?It 
is only necessary for the operator to open the 
door,remove *he clothes from the machine 8nd 
hangthem on alne forfnal drytng, 
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What is claimedis: 
1,Ina clotheswashing machine,atub haVing 

a horizontalaxis,a Support for Saidtub,a Yotor 
in said tub having a peripheral Walland ppaced 
end walls,a hollow Shaft for Supporting Said 
rotor at one end journaled in One Wall Of the 
tub,aShoulder On Said peripheral Wal1extending 
inWardly toward Said rotor axis an amount leSS 
than one-half the distance between Said 8xis 
and peripheral Wal,a,Squeeze bar of a width 
SubStantially equalt0the height of Saidshoulder, 
an arm on one end only of Said Squeeze bar extendingalongtheendWalloftherotortowhich 
Said holow Shaftis Secured,a Stub Shaft extend 
ingthrough Said holow Shaft andengaging Said 
arm for Supporting Said Squeeze bar for move? 
mentt0Wardandawayfromsaid Shoulder,means 
for driving Saidrotor for producingrelative os 
cillation bétween Said Squeeze bar and shoulder 
while driving Said rotor for squeezing fabrics 
betWeen Said SqueeZe bar and shoulder as other 
of the fabricstumble thereoverasa result of 
the driving of said rotor,resient means for 
controling the presSure produced during each 
Squeezing operation,Said driving means being 
Supported Soley by Said tub,and a casing for 
enclosing Said driving means Supported by said 
tub independent of itsSupport. 
2?In a clothes washingmachine,acylindrica1 

tub having8 horizontalaxis and havinga pe 
ripheral wallenclosed at one end bya wal1con 
taining an opening and at the opposite end by 
8,removable w8II,a bearing on the axis of said 
removable Wall,a hollow shaft in said bearing, 
8rotorSupported by Said holowshaft,saidrotor 
haVing8 Shoulder projectinginwardly from the 
peripheral Wal but Spaced from the axis of the 
rotor an amountgreater than one-half the dis 
tance between the peripheral wal and axis,a 
SqueeZe ?ar Within Said rotor having a width 
equal Substantialytothe height ofsaidshoulder, 
an arm projecting from one end only of said 
Squeeze bar tothe axis of therotor,astubshaft 
journaled Within the hoHow shaft to whichsaid 
armis attached for permittingrelative swinging 
movement betweenSaidsqueeZebarandshouider, 
means for driving Said rotor Supported on the 
removable end Wall of the tub,and a casing 
encloSingSaiddrivingmechanism Securedtosaid 
remoyable end Wal. 
3?In 8 clotheSwashing machine,acylindrica1 

tub having a horizontal axis and having a pe? 
ripheral walencloSed atone end byawal1con 
taining an opening and at the opposite end by 
8,rem0yable Wall,8 bearing on the 8xis of said 
remoyable wall,a hollow shaft in Said bearing, 
8 rotor Supported bySaid hoHowshaft,saidrotor 
having a shoulder projectinginwardly from the 
peripheral Wall but spaced from the axis of the 
rotor an amountgreater than one-half the dis 
tance between the perjpheral Wall and axis,a 
squeeze bar within Sald rotor hBving a,width 
equalsubstantialytothe height ofsaidshoulder, 
an arm projecting from one end only of Said 
squeeze barto the axis of therotor,astub shaft 
journaled within the holow Shaft to which Said 
8rmisattachedfor permittingrelative Swinging 
movement between SaidSqueeze bar andShoulder, 
means for driving Said rotor Supported on the 
remoyable end Wall of the tub,a,C8Sing en 
closing Said driving mechanism Secured to Said 
removable end wal,Spaced means on opp0Site 
sides of Saidtub by which Saidtub issupported, 
and a base Secured tosad Spaced me8ns? 
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8 
4??n 8 clotheS Washing machine,a cylindric81 

tub having a horizontal axis and having a pe 
ripheralwalencloSed at one end byawal con 
taining an opening and at the opposite end by 
a removable Wall,a,bearing on the axis of said 
removable wall,a holow Shaft in Said bearing, 
arotorSupported bysaid hollowshaft,saidrotor 
having a Shoulder projectinginwardly from the 
peripheral wallbut spacedfrom the axis of the 
rotor anamount greater than one-half the ds 
tance between the peripheral wal and axis,8 
Squeeze bar within Said rotor having a width 
equalSubstantiallytothe height ofsaidshoulder, 
8n arm projecting from one end Only of 88id 
Squeeze barto theaxisof Saidrotor,astub Shaft 
journaled Within the hollow shaft to which said 
arm iSattach for permittingrelative Swinging 
movement betweenSaidSqueeZebarandShoulder, 
means for driving Said rotor Supported On the 
removable end Wall of the tub,8,C8stng enclOS 
ingsaid drivingmechanism Secured tosaid re 
movable end wall,Spaced,downw8rdy preSent 
ing Sockets on opposite Sides of the tub,and a 
baSe having upwardly projecting fingers Which 
extend into Said Sockets for providing the Sole 
Support for Said machine. 
5,Ina clotheswaShingmachine,8,tub,8 rotor 

in Saidtub mounted forrotation about a hori? 
Zontaiaxisand hayingan openend and at 1eaSt 
oneinwardy projectingshoulder,meanSfordriv? 
ing said rotor,a squeeze bar in Said rotor for 
Dressing clothesagainst Said Shoulder for Wash 
ingand dryingthe clothes,meanSyieldably Sup 
Kortingsaid squeeze bar,means for circulating 
airthroughthe tub androtor while the rotor ls 
being driven during the drying Operation,Said 
circulating means embodying a blower,and a 
ring-shaped nozzle projectingintothe Open end 
oftherotoradjacent tothe marginaledgethere? 
of? 
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1466.397 Graydon ?????????? AUg?28,1923 
1552.378 Austln------------ Sept?1,1925 
1.627438 HutchinSOn ???????? May 3,1927 
1711.162 Woelfel ?????????? Apr?30,1929 
1757417 Cowley????---------- May6,1930 
1807214 Jaxheimer ???????? IMay26,1931 
2.066.998 Nash ??----------- ?Tan,5,1937 
2.098.066 Sibson ???????????? Nov?2,1937 
2.136.737 Fisher???????????? Nov,15,1938 
2225407 Bassett???????????? Dec.17,1940 
2.233.577 Pu???????????????? Mar?4,1941 
2.272.510 Chamberlin ???????? Feb.10,1942 
2.288.141 Olyer?----------- June 30,1942 
2289.162 AmOnSen ?????????? July 7,1942 
2.354208 HaberStump ?????? July 25,1944 

FORETGN PATENTS 
Number Country Date 

16.160 England------------------- 1889 
61428 Germany-----????????????? 1892 


