
K. H. BARNES 2493,215 
soRFACE TREATING DEvIc8 

Jan.3,1950 

4 Sheets-Sheet 1 Filed March 6,1947 

  

  

  



Jan.3,1950 K. H. BARNES 2493,215 
SURFACE TREATING DEWICE 

Filed March 6,1947 - , 4 Sheets-Sheet 2 

K EA/A/ETH H.Ef e?/ES 
BY - 

At,477oeWFys 

  



Jan.3,1950 K,H,BARNES 2493,215 
* sURFAcE TREATING DEVIcB - 

Filed March 6,1947 - 4 Sheets-Sheet 3 

INPENTOR. 

x=w?=" H.ERRA/ES 

2~?- JL-2--*? 

  



Jan,3,1950 K H.BARNEs 2493,215 
SURFACE TREATING DEWICE 

Filed March 6,1947 - 4 Sheets-Sheet 4 

- 2/ 

wPEwroR 

  





2,498,215 
3 

tion,but it is understood that the details may 
be modified in various respects without depart? 
ure from the principles of the invention and that 
the invention may be applied to other structureS 
than the OneS ShOWn. 
Referring to the draWingS: 
Fig,1 is an elevational view partly in Section 

of a centrifugal throwing wheel aCCOrding t0 
the invention; 
Fig,2 is an elevational Side wiew,a Section 

being taken on line 2?2 of Fig,1; 
Fig,3 is a Sectional View On an enlarged SCale 

of an element of the wheel in Fig,1; 
Fig.4 is a plan view of the discharge nozzle 

forming a part of the assembly Shown in Fig,3; 
Fig,5 is a Sectional View of a modified form Of 

diScharge n0zzle; 
Fig.6 is a perspective view of a preferred form 

of throwing blade; 
Fig. 7 is a Sectional view of a coated blade,a 

Section being taken online T?f of Fig.8; 
Fig,8 is a perspective view of a C0ated throw 

ing blade; 
Fig,9 is a Simplified diagrammatic illustra 

tion of an installation in which a throwing wheel 
0f the Character Shown in Fig. l forms a part; 
Fig,10 is a modified form of throwing wheel 

for projecting a liquid blast of considerable width 
and VOlume; 
Fig,1l is a Sectional view of a portion of a 

Centrifugai throwing wheel of modified construc 
tion mounting a blade of special composition and 
COnstruction; and 
Fig,12isa Sectionalview of theelementsshown 

in Fig,11,a Section being taken on 1ine 12?12. 
The Centrifugal throwing wheel Shown in Figs. 

1 and 2 comprises throwing blades mounted 
betWeen face disks 12 and 13. The face disks 
have substantially radially extending grooves 14 
and 15intheminto whichthesideportionsofthe 
blades fit. The face disk 12issecured to a flange 
16 on the end of a drive shaft fT mounted in a 
bearing 18. 
The blades 11 extend fromthe periphery of the 

wheel to points short of the wheel axis thereby 
leaVing a Central Space 19 inthe wheelinto which 
a Central chamber 20 extends through an aper 
ture 21 in the face disk 13. 
The Central chamber 20 is a hollow body having 

a discharge port 22 therein which is preferably 
relatively narrow and Somewhat shorterin length 
than the width of the blades,a typical port 
dimension for a wheel having blades of two and 
One-half inCh width being one and Seven?eighthS 
inches by five-eighths of an inch. The clock dial 
position of the discharge port 22is adjustable by 
rotation of the central chamber 20 about its axis 
With reSpect to a bearing or Support 23 in which 
the Central Chamberis mounted. The chamber 20 
is,for this purpose,provided with agearportion 
24 engaged by a pinion 25 rotatable by a hand 
whee126. 
The bearing or Support 23is hollow and permits 

passage of abrasive slurry from a supply duct 2T 
into the interior of the chamber 20 So that abra 
sive slurly Supplied under pressure through the 
duct 2T is discharged in a predetermined direc 
tion through the port 22 into the path of the 
blades 1. 
The inner ends of the bladeSagainst which the 

diSCharge of Slurry from the port 22 is directed 
may be tapered in Knife edge fashion asshown at 
28 in order to reduce to a minimum the obstruc 
tion which the blade edges present to the fow 
ofabrasive siurry 
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4 
The size andshape of the discharge port 22 nf 

the Central chamber 20 may conveniently be 
altered according to the requirements of partic{1- 
1ar jobs by making the port eXChangeable. A 
Construction ofering this feature is Shown in 
FigS,3 and 4,A hollow hub p0rtion 29 for 
mountingin the bearing or Supp0rt 23 is provided 
with a gear 24"for clock dial adjuStrnent,A Sub 
stantiallytubular housing30 is Secured to the hub 
portion 29 and is closed at the far end by a cover 
31. A nozzle member32 is inSerted in an appro 
priate radial aperture of the housing 30 and is 
held in place by SCrews 33 extending through a 
fange portion 34 of the nozzle member 32. The 
nozzie member32 hasa discharge p0rt 22°through 
which the liquid abrasive is diScharged. BeSides 
permitting C0nvenient Variation in the Size of the 
discharge port,the construction ofers the ad 
Vantage of eaSy replacement of Worn nGzzleS. 
Liquid abraSive partiCles are discharged by the 

nozzles illustrated in Figs,l tO 4 in 8 Substan 
tialy radial direction int0the path of the Centrif 
ugal throwing blades 41 of the wheel. The blades 
accelerate the particles both radially and tan 
gentialy resuiting in the discharge Of the liquid 
abraSive from the wheel as a fan-Shaped blaSt 
haWing both a radial and a tangential Component 
of velocity. 
In order to IeSSen the initial impact on the 

bladeS by the liquid abraSive particles discharged 
through the port 22,the port axis may be Set 
3t an angle With reSpect to the blades aS ilius 
trated in Fig,5,The tubular housing 3ü" which 
formS the Central Chamber 2ö has a discharge 
n0Zzle member 32" attaChed t0 it Wh0Se axis 35 
forms an angle With reSpect to the radius of the 
wheel. Liquid abrasive discharged from the port 
of the nozzle meinber hasa tangential compOnent 
of Velocity which greatly leSSens the impact on 
the inner ends of the Centrifugal thrOWing blades. 
A blade of typical form is illustrated in Fig.6. 

The blade 11 is a Substantialiy trough-Shaped 
memberhavingsideportions35fitting thegrooves 
14 and 15 of the face diskS. Suitable receSSes 36 
are provided forthe ends ofsetscrews which hold 
the biades in place betWeen the face diskS and 
inSure the proper Spacing of the inner tapered 
ends Of the blades 37 from the wheel axis. The 
face diskS 12 and 13 proper are Spaced from each 
other and Secured together by posts 38. 
The wear of the liquid abrasive on the bladeS 

may begreatly reduCed and the life of the blades 
be CorreSp0ndingly extended by coating the 
blades With a material which has the property 
of becoming Slippery when wet. Rubber,for ex 
ample,has this property. Tests have Shown that 
a rubber Coating,although very much Softer in 
itSelf than the tough steel alloy from which the 
blades are made,resists abrasion by liquid abra 
Sive to a higher degree than the tough steel 
blades and is,for this reason,admirably Suited 
as Coating material. 
A representative form of coated blade is illuS 

trated in Figs,7and 8. The body39 of the biade 
is preferably made of a tough wear-resistant 
Steel,The Surfaces of the blade are coated with 
a nOn-metallic material having the property of 
beC0ming Slippery When Wet,for example rubber 
firmly adhered to the blade surface,It is usually 
Suficient t0 C0at the leading trough-Shaped Sur 
face 40 of the blade with a Iayer of coating ma 
terial 41,but the trailing surface 42 may 1ike 
wise be Coated,particularly if the blade is to be 
used in a wheel for the discharge of relatively 

78 great volumes of liquid abrasive,The edge por 
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tions 35" of the blades are preferably 1eft un 
Coated,or the coating is removed from the edge 
portions to insure an accurate metal-to-metal fit 
in the grooves 14 and 15 of the face disks 12 and 
13? 
AS Clearly apparent from the draWingS,the 

blades are formed in the Shape of a trough,the 
curvature of the trough being so selected that 
a film of liquid abrasive of substantially constant 
thickness is formed on the blades throughout 
their Width to insure a Constant blast intensity 
acroSS the entire blast pattern formed by the 
Centrifugally discharged abraSive particles on an 
impact Surface,The edges of the trough near 
the face disks areSo Shaped that an acCumulation 
abrasive at,and a fioW of abraSive along,the 
face disksis prevented, 
Fig.9 illustrates in the form of a Simplified di 

agram an installation employing a wheel forcen 
trifugally projecting liquid abrasive A tank ?3 
is filled with a charge 44 of 1iquid in which finely 
divided particles of abrasive are SuSpended. 
Proper mixing of the liquid With the abrasive is 
insured by suitable agitating means,a Circulat 
ing System being Shown in Fig. 9 for the Sake 
0f simplicity. The Circulating System CompriseS 
a Suction duct 45 leading to the intake 46 of a 
pump 4T. A preSSure duct 48 is Connected to 
the discharge end 49 of the pump,A by-paSS 
duct 50 having a Valve 5 therein returns a p0r 
tion of the liquid abrasive mixture to the tank 
43 Causing thorough agitation of the liquidin the 
tank. Liquid abrasive mixture fed by the pUmp 
flows through,the supply duct 27 to the whee1 
whence it is discharged as a fan…shaped jet or 
blast 52. Work piecesare Supported in,0r mOVed 
through,the blast of finely divided abrasive and 
iiquid mixture in any Suitable manner. 
A modified form of centrifugal throwing wheel 

for projecting iiquid abrasive mixture in a par? 
ticularly wide blast pattern is ShOWn in Fig,10. 
The machine comprises face disks 52 and 53 be 
tween Which Wide thrOWing bladeS $4 are 
m0unted. The face disk 52 is Secured to a flange 
550n the end of a holow drive Shaft 56 Carrying 
a multiple pulley 57 for Connection to a Suitable 
prime mover. The drive Shaft 56 is mounted in 
a bearing 64. 
A tubular housing 58 forming a central cham 

beris mounted with one end in a Support or bear 
ing 59. The tubular housing has an elongated 
discharge port 6@ in it Whose clock dial position 
with respect to the wheel is adjustable by meanS 
of a gear 61 on the housing,a pinion 62 and a 
hand Whee1°$3. 
A preSSure duct 27° extends through the Sup 

port,59 for Supplying liquid abrasive to the in 
Side of the housing 58. A further Supply duct 
27' leads through the hollow drive Shaft 56 and 
Supplies liquid abrasive under preSSure to the op 
posite end of the housing 58. 
The supply of iquid and abrasive mixture to 

either end of the Central chamber 58 compen 
Sates for the drop in preSSure Which Would other 
wise occur in the Chamber with increased dis 
tance from the supply duct 27"if only one duct 
were provided. It alSO permits discharge of far 
greater volumes of liquid abrasive fed at rel 
atively 1ower pressure than would be possible if 
only one Supply duct were provided. Thus the 
centrifugal throWing Wheel of the type Shown in 
Fig,10 is particularly suited for the discharge of 
relatively great volumes of liquid abrasive and is 
capable of covering an exceptionally 1arge area 
by producing a very large blast pattern,The 
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6 
blast pattern is of uniform intensity through its 
width and could not be produced with comparable 
evenneSS by a plurality of Superimposed Small 
high-preSSure jets discharged from nozzles. 
A modified form of wheel and blade COnStruC 

tion is ShoWn in Figs,11 and 12,The face disks 
?? and Of the Whee1 are SeCured together by 
posts 72. The posts are fxedly secured to the 
disk T0 at 73 and have an end portion of reduced 
diameter 4 fitting CorreSponding holes f5 in the 
face disk T1. The face disk T1 rests against a 
Shoulder 76 of the postS T2 and is held in place 
bybolts Tandwashers 18. 
Channels T9 and 80 are machined in the face 

disks T0 and Tf and closed at the outer periphery 
of the disk by plugs 8 and 82. The plugs 81 are 
Welded in place and provide abutments against 
which the blade proper andits reSpective mount 
ing restS. 
The blade 83 is laminated and COnsists of an 

outer Wear resistant lamination 84 of a hard, 
Wear resistant material Such as boron carbide, 
aluminum Oxide,Or other Suitable materials haV 
ing Comparable CharacteristiCS,The hard Sur 
face lamination 84 is backed by a carbon steel 
1amination 85 and cemented thereto by a thin 
sheet of rubber or plastic 86 compensating for 
Sight irregularities in the flatneSS of the back 
Surface of the lamination 84. 
The laminated blade84,85,86 is heldin rubber 

Channels 8T and 88 providing a tight fit of the 
blade in the Channels of the face diskS. - 
The aSSembly of the blades and wheel diskS 

proceeds by inSerting the laminated blades with 
their rubber channel into face disk Tü Where 
after the face disk T1 is placed thereover and 
tightened by the bolts TT Causing tight frictional 
engagement of the blades in the reSpective 
channels. 
During operation,the outer end of the blades 

bear against the reSpective plugs 81 Which hold 
the bladesinthe channel, 
The invention thus provides a highly eficient 

and adVantageOUS device for projecting liquids, 
particularly liquid abrasiveS. The rate at which 
the liquid is projected may be controlled within 
Wide ranges by Varying the Speed of the Wheel. 
Compared with iiquid abrasive projecting de 

vices of the nozzle type,the centrifugal project 
ing Wheel has the advantage of requiring leSS 
power due to the absence of 10SSes in the ductS 
and nozzle of a high preSSure nozzle System. 
The maintenance COSts of the Centrifugal 

blasting device are iOWer than thOSe Of a device 
employing multiple nozzles Since there is no ap 
preciable Wear of the liquid Carrying ductS and 
the central chamber due to the relatively low 
pressures employed,thevelocity ofthe blast being 
mainly produced by centrifugal acceleration of 
the liquid. 
The sweeping action ofindividual blasts Sweep 

ing over the Work pieces from end to end pro 
duces a thorough and even abrading action and 
a Superiorfinish on the Work piece not obtainable 
with Conventional nozzle operated equipment. 
The impact area COvered by the machine is a 

rectangle at all points of which the blast in 
tensity is substantially the Same and remains the 
same over1ong periods of operating time. Even 
ness of blast intensity Over a large area and over 
extended periods of time is a particular advan 
tage of the centrifugal throwing Wheel over 
devices operating with nozzle projected jets, 
Which,by reaSOn of the limitation to nozzle size, 

75 must employ a plurality of nozzles in order tQ 
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COver a COmparable area. 
countered with Such nozzle equipment are chiefy 
the impossibility of obtaining constant biast in 
tensity at all points of the operating area and the 
impoSSibility of maintaining a Constant blast 
intensity over extended periods of operating time. 
Constant blast intensity at all pointS Of the im 
pact area is practically impossible to attain due 
to overlap of,or space between,individual jets. 
The blast intensity of a nozzle at anygiven point 
of the impact area changes With operation time 
due to inevitable Wear,and reSulting enlarge 
ment of,the nozzles. Both of these disadvan 
tages are efectively overcome by the invention 
Which provides constant blast intensity over eX 
tended areaSandperi0dS Oftime. 
Wear on the blades is greatly reduced by 

coated blades. The coating of rubber or other 
comparable material having the property Of be 
coming Slippery when wet reduces the friction 
between the liquid and the blade materially 
thereby reducing the required power for driving 
the wheel and increasing the life of the bladeS. 
After the coating of a biade has WOrn through, 
the blade need not be thrown aWay,but may be 
reconditioned simply by replacing the C0ating Of 
rubber or other comparable material there0n. It 
is evident that a Similar Coating may be em 
ployed with equal beneft for the inner SurfaceS 
of the wheel disks but eXperience has Shown that : 
this is unnecessary unless the wheel is put to 
particularly hard uSe. 
Where particularly Severe Operating COnditions 

are encountered,1aminated blades having a Wear 
resistant Surface 0f boron Carbide,aluminum 
oxide,and other wear resistant materials of a 
metallic or non-metallic base may be employed to 
great advantage. 

Obviously the present invention iS nOt re 
stricted to the particular embodiments herein 
Shown or described. Manifestly many ChangeS, 
additions,omissions,SubstitutiOnS and modifiCa 
tions may be made without departing from the 
spirit and intent of this invention and without 
sacrificing its major features and advantageS. 
What is Claimed iS: 
1. A centrifugal throwing wheel for projecting 

1iquid comprising,a central portion; a holow 
shaft supporting said central portionfor rotation 
of the wheel about the shaft axis;a plurality of 
blades extendingfrom Said central portion to the 
outer periphery of the wheel; a central chamber 
within said central portion,Said Chamber having 
a radially directed elongated discharge opening 
inits peripheral wal adjacent to the inner ends 
of the blades adapted to discharge liquid there? 
through in substantially radial direction; and a 
pair of pressure ducts for Supplying liquid under 
pressure into said chamber from both ends,One 
ofsaidductsextendingthrough Said holow shaft, 
the chamber being liquidtightly closed except for 
said discharge opening,and the interior of the 
chamber being free from obstructions,whereby 
fioy of 1iquid from said duct to said discharge 
openingis unimpaired. 
2,A centrifugal throving wheel for projecting 

1iquid comprising,a central portion;a drive Shaft 
onsaid centralportion;a first bearing Supporting 
said shaft for rotation of the wheel about the 
shaft axis,a plurality of biades extending from 
said central portion to the outerperiphery of the 
wheel;a central chamber Within Said Central por 
tion,said chamber having a radially directed 
elongated discharge openinginits periphera}Wall 
adjacent to the innerends of the blades adapted 

The dificulties en 

10 

15 

20 

25 

8 
to discharge liquid therethrough in substantially 
radial direction; a,preSSure duct terminating in 
said chamberfor Supplying liquid under pressure 
into Said Chamber,the chamber being liquid 
tightly ClOSed eXcept for said discharge opening, 
and the interior of the Chamber being free from 
obstructions,whereby fiow of liquid from said 
duct to said discharge opening is unimpaired; & 
Second bearing Supporting Said central chamber 
for rotation COaxial With Said Shaft;and means 
for rotating Said central chamber relatively to 
Said SeCOnd bearing,Whereby the Clock dial p0Si 
tion of the discharge Opening of Said chamber 
maybe adjusted. 

3. A Centrifugal throwing Wheel for projecting 
liquid comprising,tWoparallel disks;a driveshaft 
mounting Said disks for rotation about an axis; 
a plurality of substantially radial blades mounted 
betWeen Said diskS,the inner ends of Said blades 
terminating short of Said axisthereby deflning a 
Central Wheel Space,the leading Surfaces of the 
blades being c0ated with a non-metallic rubbery 
rmaterial having the property of becoming slip 
pery When Wet; a central Chamber within Said 
Central wheel Space,Said chamber having a radi 
ally directed el0ngated discharge Opening in its 
peripheral Wall adjacent to the inner ends of the 
blades adapted to discharge liquid therethrough 
in Substantialy radial direction;a pressure duct 
terminating in said chamber for Supplying liquid 
under preSSure into Said chamber,the chamber 
being liquid tightly closed except for said dis 
charge Opening,and the interior of the chamber 
being free from obstructions whereby flow of 
liquid from Said duct to said discharge opening 
is unimpaired. 
4,A Centrifugal throwing wheel for projecting 

liquid comprising,a Central portion,means for 
journaling Said Central portionforrotation of the 
wheel about anaxis;a plurality ofblades extend 
ing from Said Central portion to the outer pe 
riphery of the Wheel; a Central Chamber within 
Said central portion,Said chamber having an 
elongated discharge opening in itsperipheralwall 
adjacent to the inner ends of the blades adapted 
to discharge liquid therethrough,the axis of the 
discharge Opening being at an angle with respect 
to the radius of the wheel to discharge liquid 
in the direction of rotation of the blades;anda 
preSSure duct terminating in Said chamber for 
Suppiying liquid under preSSure into said cham 
ber,the chamber being 1iquidtightlyclosedexcept 
fOr Said diSCharge Opening,and the interior of 
the chamberbeingfree fromobstruction,whereby 
foW 0f liquid from said duct to said discharge 
Opening is unimpaired. 

5. A blade for a centrifugal throwing wheel 
COmprising,a b0ttOm lamination of metal;a top 
1amination of a wear resistant carbide; and a 
Center1amination of a plastic materia1cemented 
tOSaid bottomand top 1aminations. 

6. A blade for a Centrifugal throwing whee1 
Comprising,a base lamination of steel; a top 
lamination of a Wear resistant material having 
a Carbide base; and a center 1amination of rub 
ber Cemented to Said bottom and top1aminations. 

7. In a device for centrifugally projecting ma 
terial including two parallel disks;a drive shaft 
mounting Said disks for rotation about an axis; 
a plurality of Substantially radial blades mounted 
between Said disks in channels in said disks,the 
inner ends of Said blades terminating Short of 
Said axis defining a central wheel space; and 
means for discharging into said central wheel 
Space material to be centrifugaly projectedfrom 
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