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BLAST FINISHING MACHINE 
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Wheelabrator Corporation, Mishawaka, Wis. 

Application May 7, 1959, Serial No. 811,646 

‘14 Claims. (Cl. 51-9) 

This invention relates to blasting processes, such as are 
used for abrading, peening, polishing, cleaning, surface 
hardening, and the like. More particularly the invention 
relates to improved means for sealing the work piece 
passages or other openings ‘into the chambers or enclo 
sures within which such blasting operations are per 
formed. ‘ 

Air and airless abrasive blasting techniques which are 
in widespread use for example in descaling, deburring, de 
?ashing, and in the cleaning and polishing of weldments, 
and castings of metal and plastics and other materials, 7 
as well as for shot-peening and similar operations, re 
quire the use of eifectively sealed cabinets or enclosures 
surrounding the blasting operations to protect attendant 
personnel and to insure recovery and e?icient use of the 
shot or other abrasive media. Escape of the blast media 
renders such operations extremely hazardous to attendant 
personnel, and such loss of the media involves undesir 
able expense. 
The sealing of necessary openings in such enclosures 

has long been a problem in the art; and previously de 
veloped sealing means such as gaskets of rubber or other 
materials, labyrinth ba?ies, and so forth, all have serious 
shortcomings. The problem is especially dif?cult when 
using ‘relatively high speci?c gravity ferrous particle 
blasting media of minute size. Seals of the prior art have 
been defective in that they do not, even when newly in 
stalled, provide practicable sealing e?ects, and tend to 
deteriorate in use under the impact and abrasion effects 
of the blasting particles. _ p _ 

Accordingly, one object of the present invention is to 
provide improved means for sealing enclosures for blast 
abrading operations which will prevent escape of the 
blasting media from, the enclosures. 

Another; object of the invention‘ is to provide an im 
proved sealing' means as aforesaid which embodies a 
sealing curtain of such character as to be free from wear 
or other deterioration, and which will thus require no 
curtainv maintenance or repair. 

7 Yet» another object of the invention is to provide a seal 
ing-.meansas aforesaid which’ is not deleteriously affected 
by. either extremely high or low temperatures such as are 
sometimes'encountered in blasting'operations in the vari 
ouslindustries. ' 

Still another: object of the invention is to provide an 
improved sealing means as aforesaid which facilitates in 
sertion- and withdrawal therethrough- of workpieces of 
various dimensions and shapes without affecting the’ in 
tegrity of the seal. 

A‘ number'of other objects and advantages of the in 
vention will. appear from the detailed‘ description here 
inbelow and‘the accompanying‘ drawings wherein: 

Fig.‘ 1 a?v'e‘rtical‘ sectional‘ view' of a shot blasting ' 
7 device utilizing? one form of» the": sealing means of the in 
vention; - . V 

_ Fig; 2 is a" fragmentary sectional view showing an 
other form‘ of. the‘ sealing. means" of the invention; 
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Fig. 3 is a sectional‘view‘ taken‘ along line III-III of 
Fig. 2; _ 

Fig. 4 is a sectional view taken on line IV-—IV of 
Fig. 2; 

Figs. 5, 6, 7, are views of still other examples of use 
of sealing means of the invention; , V 

Fig. 8 is a fragmentary side‘ elevational' view, partly 
in section, of still another form of blasting machine em 
bodying sealing means of the invention; 

Fig. 9 is a fragmentary sectional view, on enlarged 
scale, taken along line IX-IX of Fig. 8; and 

Fig. 10 is a fragmentary sectional view on enlarged 
scale, taken along line X—X of Fig. 8. 7 

It has been discovered that where a ferrous or other 
magnetizable particle media is being used in a blasting 
operation, an improved sealing arrangement may be pro 
vided by using’ the media itself as- the sealant. Thus, the 
present invention generally contemplates an arrangement 
whereby the’ magnetizable quality of the abrasive media 
is utilized by subjecting it tov effects of a series of magnets 
arranged adjacent the opening to be sealed, so as to set 
up a magnetic ?eld across‘ the opening to cause some of 
the media particles toaccrete into the form of a wall 
closing the opening. This wall, is impenetrable to pas 
sage of ?ying media, but is readily penetrable by the 
infeeding or discharging workpieces. 
More speci?cally, Fig. 1- illustrates an example of an 

abrading apparatus using a sealing means of the inven 
tion, wherein a housing 10 is provided with a centrifugal 
throwing‘wheel 12 mounted in its upper wall. The wheel 
12 is fed abrasive material from a hopper 14 through a 
chute 16 and through 18. The lower side walls of the 
enclosure preferably taper‘ inwardly to terminate in a 
trough-like bottom portion 19 of the enclosure. Spent 
abrading or polishing media will of course fall to the 
bottom 19 of the enclosure and will be returned to the 
feed hopper 14 by means-of a screw conveyor as indi 
cated at 20, and a bucketconveyor as indicated at 22. 
As shown, housing 10 of Fig. l is provided with an 

opening at‘ each end thereof‘ so that workpieces may be 
continuously fed therethrough‘, and so that the lengths 
of the workpieces'to be treated are not limited by the 
size _of- theenclosgure. Effective, sealingmeans for these 
openings must closely surround-incoming and outgoing 
workpieces, and. in order that the seals not be limited 
to' use with any one size or sectional shape of workpiece, 
they must _be capable of adapting to ?t variously shaped 
and dimensioned ‘workpieces while still providing opti 
mum sealing. . 

In accordance with the present invention, magnetic 
?elds are established across the openings by positioning 
horseshoe-shaped permanent magnets 24 above and below 
each of said openings; The magnetic ?eld thus estab-' 
lished therebetween 'attracts‘and tends to accrete across 
each openinga wall composed of the ferrous abrading 
media, thereby forming closely packed curtains of the 
media across the openings. The housings 26, 26 for the 
magnets may be formed‘ ofwood, metal or other ma 
terial. If the housings are fabricated of steel as shown, 
linings 28 of non-magnetic material, such as rubber, are 
preferably provided to encase the magnets except for 
their opposed faces, so as to magnetically isolate them‘ 
from the steel cabinet 10; , 

I have found that such. curtains of abrading media 
form very effective seals for the blast material being 
thrown into and rebounding within the enclosure at high 
velocity nevertheless, workpieces may be readily‘ pushed‘ 
through the curtains displacing‘? the magnetized particles 
they encounter invdirections transversely of the magnetic 
?eld, while the particles surrounding the sides of the 
workpieces maintain close, ?rm seals therearound. Thus 
effective‘ seal‘s- which- automatically shape themselves to 
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objects being thrust therethrough are established by an 
arrangement of utmost simplicity. 
When a blasting operationris to be initiated, the sealing 

‘curtain may be established by hand-feeding some of the, 
abrasive media to the magnetic ?eld. Then," as explained 
hereinabove, as workpieces are fed through the curtain the 
material forming the seal at the intake end of the en 
closure directly ahead of the workpiece will be displaced 
inwardly by the traveling workpiece while the adjacent 
material clings to the sides of the workpiece. In order 
to assure maintenance of the seal, a seal feeding hopper 
30, is provided at the upper edge of the workpiece intake 
opening, adjacent the outer face of the seal. Media from 
the hopper 30 is arranged to trickle across the outer face 
of the seal'and, due to the action of‘ the magnetic ?eld, 
will maintain the curtain at full thickness and density. 
As shown, the seal feeding hopper 30 may be fed from the 
main hopper 14 by means, of_an auxiliary feed conduit 
32, or the like. To prevent the loss-of media due to any 
possible over-supply from the hopper 30, a catch trough 
34 may be provided below the opening to catch surplus 
media and return it to the enclosure through chute 35. 
At the workpiece discharge opening, curtain material 

displaced outwardly by the travel of the workpiece will 
automatically be replaced from material ?ying around 
inside the enclosure. A second catch trough 36 is pref 
erably arranged outside the discharge opening to catch and 
return to the enclosure the abrasive media which may be 
displaced outwardly from the curtain seal by the work 
piece. 
vWhile Fig. 1 shows the use of horseshoe-shaped mag 

nets, it will be appreciated that any other suitable means 
for establishing a magnetic ?eld may be utilized. Electro 
magnets and permanent magnets of bar, circular, or any 
other desired form may be used; alone, or in any desired 
combination or arrangement. For instance, one preferred 
form of magnet arrangement is shown in Figs. 2-4. 

In this case the end wall at the discharge end of a 
blasting enclosure is indicated at 40 and has the magnet 
assembly 42 mounted thereon as by means of bolts 44. 
The magnet assembly is carried by a steel frame com 
prising an end wall 46 and top, bottom‘ and side walls 
48. Groups of permanent ceramic bar magnets 50 are 
supported above and below the workpiece opening through 
the magnet assembly and are mounted in place by a 
nuld steel shell 52 carried by the frame walls 48. To 
minimize distortion of the magnetic ?eld established by 
the magnets 50, the magnets are insulated by slabs of 
rubber 54 at each endof the magnet assembly, and by 
sheetsv of rubber 56 placed between the magnets and 
the mild steel along the side wall portions of the assembly. 
The lower face of the upper group of magnets and the 
upper face of the lower group of magnets are lined with 
aluminum as indicated at 58. i 

t It may be‘desirable to provide an internal ?ange por 
tron at?the outer edge of one or both of the aluminum 
liners 58 as indicated at 59. This will reduce somewhat 
the amount of entrained media which is displaced out 
wardly 1ncidental to the travel of a workpiece. It should 
be noted that, inasmuch as differently sized openings and 
different magnet assemblies may be desired for various 
types and sizes of workpieces to be treated in the blast 
ing enclosure, the opening 41 provided in the enclosure 
‘end wall 40 may be made of the/maximum size required 
many case, while the opening 47 in the end wall 46 of 
themagnet assembly will be sized and shaped generally 
compatibly with the shape and-sectional dimensions of 
the type workpiece for which the particular magnet as 
sembly _1s designed. Thus a variety of magnet assemblies 
of specialized nature may be, used on the same enclosure 
tosuit different workpiece runs. 
As shown in Figs. 2, 3, provision is preferably included 

to ‘recover blasting media from the workpieces such as 
may become ‘magnetized incidental -to ‘their passage 
through the enclosure, whereby the blasting particles from, 
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the curtain at the outlet end of the enclosure tend to 
cling to the workpieces after they emerge from the curtain. 
As shown, a demagnetizing arrangement as indicated gen 
erally at 69 may be provided in the form of an elec~ 
tromagnet 62 having a central opening as indicated at 
64 through which the workpieces may pass. Thus the 
demagnetized unit 60 may bereadily mounted adjacent 
the machine as by means of brackets 66, 67. The demag 
netizing coil‘ 62 is arranged to‘ be energized by alternat-v 
ing current through conductors 68; and thus it will be 
understood that‘ upon passage of the workpieces of the‘ 
unit 60 the workpieces will be demagnetized and the cling-' 
'ing media will fall therefrom, as to a collection hopper‘ 
as indicated at 70 forsubsequent recovery and reuse. 

Fig. 5 illustrates application of the invention to other 
type openings in the blasting process enclosure, such as 
a hatch way provided in a wall portion 72 of the enclosure. 
A door '74 for the opening, hingedly or otherwise mounted 
as may be preferred upon the wall 72, is arranged to 
cover the access opening, but to effectively seal the junc 
ture between the door 74 and the marginal portions of 
the wall '72, a sealing curtain arrangement of the in‘; 
vention is provided interiorly of the device. Thus as‘ 
shown in Fig. 5, a permanent magnet such as indicated at 
75 is arranged to ring the access opening, and is con-' 
veniently mounted thereon by embedding it in a non 
magnetic mounting frame 76 which is in turn fastened by 
any suitable means to the wall 72. Thus the magnetic‘ 
?eld extending from the magnet ring 75 will in part flow 
into and through the closure plate 74, whereby the ferrous‘ 
blasting media will tend to accumulate as indicated at 
78 between the magnet and the closure plate 74, thereby‘ 
setting up a sealing wall at the closure juncture prevent» 
ing loss therethrough of any blasting media. 

Fig. 6 illustrates application of the invention‘ to ac 
traveling blasting machine whichv is designated generally 
at 80 and is illustrated as operating upon a work piece" 
82. Thus the work piece may’ comprise any relatively 
large surface from which it is required to remove surface 
scale or the like as indicated at 84. As shown in the 
drawing, the machine may‘ comprise a housing 85 mount 
ing a media throwing wheel 86 driven by suitable drive 
means such as motor and 'belt drive units 87-88. The 
wheel 86 is arranged to be fed blasting media from a 
hopper 89; the same to be in turn supplied with fresh and 
spent media collected at the bottom ‘of the housing 85 
and conveyed to the hopper by any suitable means (not 
shown), Thus, the media is projected from the wheel 
as indicated at 90 against the work piece to provide the 
desired surface treatment, as explained hereinafter. 
To seal the juncture between the machine and the 

work piece an arrangement of the invention is provided to 
include magnet means at the sides of the housing at their 
work piece contacting edges. In Fig. 6 the magnet means 
comprise magnetic pulleys 92—92 which establish mag 
netic ?elds operable to trap ?ying media andto cause it 
to accrete into the form of solid walls of magnetically 
bound media as illustrated at 94. These walls effectively 
curtain off the operation against escape of ?ying media 
without interfering with movement of the machine rela 
tive to the work piece incidental to progress of the clean 
ing operation across the work piece. Also, provision may 
be included to prevent loss of sealing media due to move 
ment of the machine relative to' the work piece. For ex 
ample, as shown in Fig. 6, endless belts 96--96 of non 
magnetic material may- be trained around the pulleys 
92—-92 and around non-magnetic companion pulleys 
98-—98 disposed interiorly of the machine; the pulleys 
being driven by any suitable means to tend'to drag the 
sealing media into the housing. Thus, tendency of the 
media to remain behind on the workpiece as the machine 
moves ahead will be counteracted by the tendency of the 
belts to pull the media into the housing. 

Fig. 7 illustrates another arrangement of the invention 
for sealing a moving blasting machine relative to a work 
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piece. Furthermore, ‘Fig. 7 illustrates how the seal of 
the invention is equally applicable to non-planar surfaces, 
such as a ship hull in dry dock, or the like. 'In this case 
the housing 85 is ?tted with permanent magnets ‘100 en 
circling its workpiece facing edge, whereby the mag 
nets 100 set up magnetic ?elds causing the media to 
accrete as indicated at 102 in the form of walls curtain 
ing the juncture between the machine and the workpiece 
‘against escape of ?ying media from interiorly of the ma 
chine. Y > 

Figs. 8, 9, l0, illustrate the application of a sealing 
. device of the invention to a blasting machine installation 
of the type comprising a relatively large chamber having 
wall portions designated 110, 112 for accommodation 
therein of relatively large size workpieces to be cleaned 
or otherwise abrasion surfaced-treated as explained here 
inabove. 'In this case the blast media projecting machine 
as designated generally at 115 is mounted upon a base 
116 which also carries the machine driving mechanism 
118. The base plate 116 is slidably mounted upon-a 
trackway'120, whereby the blasting machine may be 
moved at will to project different distances into the work 
piece chamber, to suit different operating conditions. 
The machine 115 is housed within an abrasion resistant 
housing designated 122 which is arranged to telescopically 
?t within a complementary shaped opening in the wall 
110 of the work piece chamber. I 
To seal the opening between the housing 122 and the 

wall 110, a sealing device of the invention is provided to 
include a series of permanent magnets designated'125 
disposed perimetrically of the opening to be sealed. Thus 
for example the magnet ‘system may comprise paired 
magnets 126, 127 carried in channel members 128 which 
are supported on insulation pads 129 and mounted in 
housing channels 130, as by means of pins 131. Insu- - 
.lation plates 132 are disposed at opposite sides of the 
magnets to hold them in position in the channels 128; 
"the channels 128, 130 being of conductive material where 
:by magnetic ?ux patterns as indicated at 135 (Fig. 9) are 
.set up to span the space between the magnet system 125 
.and the adjacent housing structure 122. The magnet 
:supporting channels 130 are conveniently mounted upon 
:the casing chamber wall 119 ‘by means of brackets 138. 

Thus, it will be appreciated that the opening between 
f‘the housing 122 and the chamber'wall ‘110 will be spanned 
‘.by magnetic ?ux ?elds which will attract and hold sealing 
='- curtains of the blasting media particles as explained here 
.' inabove; while at times permitting telescopic movements 
.of the housing 122 relative to the chamber wall 110. 

It is to be understood that whereas only a few forms 
‘of the invention have been shown and described herein, it 
‘will be understood that various changes may be made 
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‘therein without departing ‘from the spirit of the invention V 
or the scope of the following claims. 

I claim: 
1. A blast ?nishing machine comprising, a casing hav 

ing a workpiece reception opening, a blasting media pro 
jecting machine discharging magnetizable media into the 
interior of said casing, and magnet means disposed to 
embrace said opening and operable to project a magnetic 
?eld extending from the marginal edge of said opening 
to span the opening, whereby media will become en 
trained by said magnetic ?eld and agglomerate to form a 
Wall of media particles clinging together in such manner 
as to close said opening against passage therethrough of 
other projectile media particles while permitting pene 
tration and/or withdrawal therethrough of workpieces. 

2. A blast ?nishing machine comprising, a casing hav 
ing reception openings at opposite sides thereof for a work 
piece of a length dimension greater than the width of 
said machine casing, a blasting media projecting machine 
discharging magnetizable media into the interior of said 
casing, and magnet means disposed adjacent said open 
ings and operable to project magnetic ?elds spanning said 
openings, whereby magnetizable media will become en 
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trained "by said magnetic ?elds and cling together‘to form 
walls of media particles permitting penetration and/or 
withdrawal therethrough of workpieces while hugging the 
workpieces to block passage of other projectile media 
particles. 

3. A blast ?nishing machine comprising. ‘a casing hav 
ing a workpiece accommodating ope'ning,.a blasting media 
projecting machine discharging magnetizable media into 
the interior of said casing, magnet means disposed to 
bracket said opening and operable to project a magnetic 
?eld, whereby media fromwithin said casing will become 
entrained ‘by said magnetic ?eld and agglomerate to 
form a wall of clinging media particles operable to block 
passage therethrough of other projectile media particles 
while permitting penetration and/or withdrawal there 
through of workpieces, the openings through said wall 
made by passage of workpieces being automatically self 
healing. ' 

4. A blast ?nishing machine comprising, a casing hav 
ing a workpiece accommodating opening, a blasting media 
projecting machine discharging magnetizable media into 
the interior of said casing, magnet ‘means disposed to 
bracket said opening and operable to project a magnetic 
?eld, whereby media from within said casing will become 
entrained by said magnetic ?eld and agglomerate to form 
a wall of clinging media particles operable to block pas 
sage therethrough of other projectile media particles while 
permitting penetration and/or withdrawal therethrough 
of workpieces, the openings through said wall made by 
passage of workpieces being automatically self-healing, 
and a demagnetizing device disposed externally of said 
casing and operable incidental to discharge of workpieces 
therefrom to shuck clinging media from said workpieces. 

5. A machine comprising a casing enclosing projectile 
magnetizable particles and having a workpiece reception 
opening, and magnet means disposed adjacent said open 
mg and operable to project a magnetic ?eld across said 
opening‘, whereby projectile media moving into the range 
of said magnetic ?eld will become arrested thereby and 
agglomerateto form a wall of media particles clinging 
together in such manner as to ‘block'passage therethrough 
of otherrprojectile media particles while permitting pene 
tration and withdrawal therethrough of workpieces. 

6. A blast ?nishing machine comprising, a casing hav 
ing a workpiece reception opening, a blasting media pro 
jecting machine discharging magnetizable media into the 
interior of said casing, magnet means disposed adjacent 
said opening and operable to project a magnetic ?eld 
extending from the marginal edge of said opening to the 
workpiece disposed therein, whereby media moving into 
the range of said magnetic ?eld will become arrested 
thereby and agglomerate to form a seal of media par 
ticles clinging together in such manner as to block passage 
therethrough of other projectile media particles while 
permitting relative movement between said machine and 
said workpiece. 

7. A blasting ?nishing machine comprising, a casing 
having a workpiece reception opening, a blasting media 
projecting machine discharging magnetizable media into 
the interior of said casing, and magnet means disposed 
adjacent said opening and operable to project a magnetic 
?eld extending from the marginal edge of said opening, 
whereby media will be caught and held by said magnetic 
field thereby forming an agglomerate wall of media par 
ticles clinging together in such manner as to close said 
opening against passage therethrough of other media 
particles while permitting penetration and/ or withdrawal 
therethrough of workpieces. 

8. A blast ?nishing machine comprising, a casing hav 
ing a workpiece reception opening against which a clos 
ing device may be applied, a blasting media projecting 
machine discharging magnetizable media into the in 
terior of said casing, and magnet means disposed to em 
brace said opening and operable to establish a magnetic 
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?eld extending from the marginal edge of said opening 
into reach of said closing device, whereby media will 
become entrained by 'said magnetic ?eld and agglomerate 
to form a wall of media particles clinging together in 
such manner as to seal the juncture of said casing and 
closing device, against passage therethrough of other 
projectile media particles. 

9. A blast ?nishing machine comprising, a casing hav 
ing reception openings at opposite sides thereof for 
workpieces of length dimensions greater than the width 
of said machine casing, a blasting media projecting ma 
chine discharging magnetizable media into the interior 
of said casing, magnet means disposed adjacent the 
workpiece inlet opening and operable to establish a mag 
netic ?eld across said opening, whereby magnetizable 
media will be caught and held by said magnetic ?eld and 
agglomerate to form a wall of media particles clinging 
together in such manner as to permit penetration there 
through of workpieces while clinging thereto to block 
passage of other projectile media particles, and auxiliary 
media supply means externally of said wall operable to 
replace media which may be displaced from said age 
glomerate wall by movement of workpieces. 

10. A blast ?nishing machine adapted for relative‘ 
movement operation upon a large workpiece, surface, 
said machine comprising, a casing having a workpiece 
reception opening, a blasting media projecting machine 
discharging magnetizable media into the interior of said 
casing, magnet means disposed adjacent said opening and 
operable to project a magnetic ?eld extending from the 
marginal edge of said opening towards the workpiece 
when disposed in operative position, whereby media 
moving into the range of said magnetic ?eld will ag 
glomerate to form a seal of media particles clinging to 
gether in such manner as to block passage therethrough of 
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35 
other projectile media particles while‘ permitting relative I 
movement between said machine and said workpiece. 

11. A machine as set forth in claim 10 wherein the 
magnet means comprises a magnetic pulley having a 
media conveying belt training therearound to impel 
loose media to move into the interior of said casing. 

40 

12. A blast ?nishing machine comprising, a casing , 
having a workpiece reception opening, a blasting media 
projecting machine discharging magnetizable media into 
the interior of said casing, magnet means disposed adja 45 

cent said opening and operable to establish a magnetic 
?eld extending from the marginal edge of said opening 
towards the workpiece disposed therein and means do: 
livering media into the range of said magnetic ?eld to 
form a sealing curtain of media particles blocking pas 
sage therethrough of other projectile media particles 
while permitting movements of workpieces relative to 
said opening. 

13, A blast ?nishing machine comprising, a chamber 
for accommodating a‘workpiece to be processed, said 
chamber having a wall portion thereof formed with an 
opening, a housing sectionally shaped to substantially 
complement the shape of said opening and to telescopi~ 
cally ?t therein, a blasting media projecting machine 
mounted ‘within said housing for discharging magnetiza 
ble media into the interior of said chamber, and magnet 
means disposed to embrace said opening and operable 
to establish a magnetic ?eld extending from the marginal 
edge of said opening into reach of said housing where 
by media inside said chamber will become entrained by 
said magnetic ?eld and .agglomerate to form a wall of 
media particles clinging together in such manner as to 
seal the juncture of said chamber and said housing 
against passage therethrough of other projectile media 
particles. 

14. A blast processing machine comprising, a cham 
her for accommodating a workpiece to be processed, said 
chamber having a wall portion thereof formed with an 
opening, a housing sectionally shaped to telescopically 
?t intogsaid opening, a blasting machine mounted within 
said housing for discharging magnetizable blasting media 
into the interior of said chamber, and magnet means ad 
jacent said opening and operable to establish a magnetic 
?eld extending between the marginal edge of said open 
ing and said housing, whereby blasting media will be 
trapped by said magnetic ?eld to form a wall of media 
particles clinging magnetically together in such manner 
as to seal the opening between said chamber and said 
housing against passage therethrough of other projectile 
media particles. 
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