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UNITED STATES PATENT OFFICE 
2,337,048 

ABRADING APPARATUS 
Robert B. Huyett and Charles M. Gossard, 
Hagerstown, Md., assignors to Pangborn Corpo 
ration, Hagerstown, Md., 
Maryland 

a corporation of 

Application September 3, 1941, Serial No. 409,420 
2. Claims. 

This invention relates to blast cleaning or 
abrading apparatus and more particularly to 
abrading apparatus of the type employing means 
to project a blasting medium in combination 
With means to transport articles or workpieces to 
be cleaned through the blasting medium project 
ed by Said blasting means. 

it has been proposed heretofore to place work 
pieces upon simple conveyors and transport them 
through abrasive blasts from substantially fixed 
blasted means. .The arrangements thus far de 
veloped have been unsatisfactory in that the 
SurfaceS of the Workpieces so treated have not 
been uniformly blasted but have been overblasted 
in part and underblasted in part. 
this defect, various expedients have been pro 
posed, such as supporting the workpieces upon 
a spindle and effecting their rotation while pass 
ing through the blast stream. This is an expen 
Sive arrangement in that conveyors of Special 
types as well as special driving means to effect 
rotation of the workpieces must be provided and 
maintained. It has also been proposed to move 
the blasting means as the article passes thereby. 
Again additional mechanism is required with its 
attendant initial cost and maintenance. In both 
arragements, the maintenance cost is consid 
erable because of the tendency of the abrasive 
used to get into the moving parts of the mecha 
nisia &nd cauSe undue frictional wear. 

In Overcoming the aforesaid disadvantages of 
the prior art, it is an object of this invention to 
provide efficient blast cleaning means wherein 
a conveyor of relatively simple type can be em 
ployed in combination with substantially fixed 
blasting means, the necessity for complicated 
mechanisms for effecting rotation of the work 
pieces or displacement of the blasting means be 
ing eliminated. -- - - - 

A further object of this invention is the pro 
vision of blasting apparatus including the combi 
nation of a relatively simple conveyor with a 
novel arrangement of blasting means whereby all 
Surfaces of the workpieces are substantially uni 
formly cleaned with a minimum expenditure of 
blasting effort in a minimurn of time. 

Still a further object of this invention is th 
provision of a multi-pass conveyor in combina 
tion. With a novel arrangement of blasting means 
Wherein the total blasting effort is efficiently uti 
lized to uniformly clean all surfaces of the work 
pieces under treatment, thereby avoiding waste 
ful overblasting and undesirable underblasting of 
the surfaces. 

Further objects of the invention Will appear 
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from the following description and claims con 
sidered in connection. With the attached dra W 
ings, wherein 

Figure 1 is a plan of a preferred embodiment of 
the invention, portions of the housing being re 
moved to show the interior. 

Fig. 2 is a side elevation of the apparatus of 
Fig. 1, a portion of the side wall being removed 
to illustrate the workpieces therein. 

Fig. 3 is a section taken on the line 3-3 of 
Fig. 1. 

Fig. 4 is a side elevation of one of the work 
SupportS. 

Fig. 5 is a diagrammatic illustration taken on 
line 3-3 of Fig. 1 and illustrating the manner in 
which the various blasts are effective on the work 
pieces. 
The embodiment herein described, which is to 

be understood as only illustrative of one appli 
cation of the present invention, comprises a 
housing generally indicated at H which includes 
Side walls and f2, a ceiling 3, and a base 4, 
the Side Walls and ceiling being connected and 
Supported in conventional manner as by angle 
irons or the like. 
A conveyor 5 of the monorail type is provided 

to convey the workpieces through the housing in 
tWO Separate Substantially vertically spaced 
paths. Conveyor 5 includes a rail 6 entering 
housing H at the left end as viewed in Fig. , 
making a complete turn at the right end at 20 
and re-entering the housing and leaving at the 
left end. Rail 6 is secured to ceiling 3 of the 
housing and to a bracket secured to the side 
wall 2 in any suitable manner so that the two 
rail sections in the housing are at different ele 
Vations as shown in FigS. 3 and 5, and in sub 
Stantially Vertical alignment. 
A series of work supports 19 (Figs. 3 and 4) 

each comprising two yoked roller assemblies 2, 
With an arm 22 extending downwardly from each 
yoke, and a connecting link 23, are provided to 
run on rail f6, each of roller assemblies 2 being 
Secured to a continuous chain 24 driven by suit 
able drive means to move the work supports along 
rail 6. A plurality of rods 25 of the shape shown 
in Figs. 3 and 5, and with hooks 26 thereon, are 
Secured to links 23 by angle bracket and pin as 
Semblies 25' to support workpieces such as crank 
shaftS 27. As shown in Figs. 3 and 5, work sup 
porting rods 25 are shaped in such manner that 
Workpieces 27 carried thereby are in vertical 
alignment and spaced vertically from one an 
other in the two paths of travel through the 
housing. By reason of the vertical alignment 
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of the upper and lower sections of rail G, any 
workpieces thereon Will be maintained in Ver 
tical alignment regardless of their size or shape. 

it is to be understood that different types of 
work supports will be used for different types Cf 
workpieces, such as cylinder blocks, crank 
shafts, cylinder heads, or other articles, the pres 
ent illustration being particularly adapted for 
crank shafts of internal Combustion engines. 
t is also to be noted that the conveyor mecha 
nism provides only for translation of the Work 
pieces, and no rotation of the workpieces during 
their travel through the housing is involved. 
To prevent leakage of the flying abrasive. at 

the ends of the blasting Zones, panels or baffles 
23 are preferably provided, as shown in Figs. 1 
and 3, each panel being provided with an open 
ing through which the Work Supports and the 
Workpieces may paSS. 
To further prevent leakage of the flying abra 

Sive from the ends of housing H, an entrance 
vestibuie 3 and an exit vestibule 32 are pro 
vided at each end of the housing, a plurality of 
cuitains 33 of flexible material, Such as rubber 
or fabric, being placed in each of the Westi 
bules to provide a series of lock chambers 
through which the workpieces must pass. Sep 
arate vestibules for entrance and exit of the 
workpieces at each end of the housing are pref 
erably provided to prevent all curtains 33 of any 
one vestibule being maintained open by the paS 
sage of two work supports therethrough simul 
taneously. 
Side walls and 2 are preferably extended 

outwardly (Fig. 1) to provide blasting Zones, or 
chambers, each chamber being defined by two 
oblique walls 34 and 35 and a well 36 Substan 
tially parallel to the side Walls. One or more 
abrasive throwing or blasting means, preferably 
employing centrifugal wheels 37 of the type 
shown in Keefer Patent No. 2,246,522, issued on 
June 24, 1941, are mounted on walls 34 and 35 
as shown at A, B, C, and D. in addition to the 
throwing wheel, each of said units includes a 
housing 38, a shaft 39 Supported on the side 
Wall, and Suitable drive means for the shaft, such 
as an electric motor & 4. Abrasive may be fed 
to the wheels 37 through feed spouts (2 which, 
in turn, are fed from a suitable overhead hopper 
(not shown). 

It is characteristic of such centrifugal wheels 
that they project abrasive in a rectangular pat 
tern with the abrasive being most dense in the 
so-called head stream adjacent one end of the 
pattern, and tapering off in density to the so 
called tail streann at the opposite end of the 
pattern. Such wheels can be arranged and ro 
tated So that they discharge abrasive from a 
point on their upper periphery in which case 
they are called over-shot wheels, or discharge 
abrasive from their lower peripheiy, in which 
case they are called underShot Wheels. 

In the present invention, each of the blast 
wheels is positioned So that its blast is directed 
simultaneously onto the articles Supported by 
each pass of the conveyor. In addition, some of 
the wheels are of the over-shot type, and some 
of the under-shot type (dependent upon the size. 
and shape of the workpieces), and are positioned 
to direct their blasts at predetermined angles to 
the direction of travel and the workpieces So 
that as a result of the total treatment, the air 
ticles are substantially uniformly cleaned on all 
surfaces, this being accomplished without the 
necessity of providing means to rotate, recipro 
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2,387,048 
cate, or otherwise move the articles except in 
simple translation, the blast means being main 
tained Stationary. 

in operation, the Workpieces are loaded upon 
work Supports 25 and translated through the 
housing by chain 24 at a Substantially steady 
Speed. After its initial pass through the hous 
ing, each Workpiece is turned end for end in loop 
33 at the right end of the housing and returned 
for itS SecCnd paSS. 

For purposes of economy to avoid extra han 
dling, it is desirable to make rail 3 a part of 
the regular conveyor Systein of the plant in 
Which case it is not necessary to load and unload 
the Workpieces on a Special blasting conveyor. 

In the operation of the embodiment herein 
described, the workpieces are conveyed through 
housing H in the first pass of the conveyor, which 
is preferably on the portion of rail 6 supported 
at the higher level. Referring to Figure 5 which 
is a section similar to Fig. 3 and in which the 
Wheels have been shown diagrammatically with 
the vertical outlines of their blast patters, in 
passing wheel A which is at a high level and 
preferably of the undershot type, the right sides 
and portions of the upper Surfaces of the Work 
pieces Wii and W2 are cleaned by the tail por 
tion of the blast Stream, the outer limit of which 
is shown at At, as well as the surfaces facing 
opposite the direction of travel of the work 
pieces, the latter being caused by the inclination 
of the blast from A at an angle toward the direc 
tion of travel of the workpieces W1 and W2. At 
the same time, the head stream from wheel A, 
bounded by the line Ah is effective upon the 
right side, and the upper and forwardly facing 
Surfaces of Workpieces W3 and W4 which are 
traveling in the opposite direction on the lower 
level pass of the conveyor suspended from 
bracket . 
As workpieces Wii and W2 continue heir 

travel, they encounter the blast from wheel B 
Which is positioned at a lower level than wheel 
A and preferably of the overshot type. The 
head portion of the blast from wheel B, defined 
at its outer boundary by the line Bh is effec 
tive Gn the right side, the under surfaces and 
the forwardly facing surfaces of workpieces W1 
and W. At the same time, the tail portion of 
the B wheel blast, defined at its outer boundary 
by the line Bt is effective upon the right, por 
tions of the upper, and the rearwardly facing 
surfaces of workpieces W3 and W4 that are si 
multaneously passing wheel B. It is to be un 
derstood that the latter Workpieces are not the 
same Workpieces that Were just referred to i: 
connection with wheel A as the conveyor has 
now moved forward. 

in continuing their travel, Workpieces W. and 
W2 next encounter the blast from wheel C, Which 
is a wheel somewhat similar to wheel A, mounted 
at a high level and of the under-shot type, except 
that it is positioned at the opposite side of the 
housing. The blast pattern produced by -wheel 
C is similar to that of the pattern from wheel A. 
except that the opposite side surface of the Work 
pieces are blasted. The outer boundary of the 
tail stream for wheel C is indicated at Ct and 
the out&r boundary of the head stream at Ch. 
As the Workpieces continue tiheir travel, they 

enter the blast from wheel D which resembles that 
of Wheel B in that it is at a low level and of the 
Over-Shot type. 
In passing through the blast from wheel D, the 

side. Surfaces opposite to those blasted by wheel 
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B are blasted in addition to portions of lower sur 
faces, and the forwardly facing surfaces of work 
pieces W. and W2. The Outer boundary of the 
tail stream of wheel D is indicated at Dt and the 
Outer boundary of the head stream is indicated 
at Dh. 

It is to be understood that in the above de 
scribed operation of units C and D, workpieces 
W and W on the lower level run of the conveyor 
are being simultaneously treated by the blasts 
from those units. 
Where Workpieces such as relatively simple 

blocks are to be cleaned, it is possible to use only 
One set of blasting units, that is either wheels A 
and B, or wheels C and D, the workpieces being 
reversed by the loop in the conveyor rail so that 
a different side is exposed to the blasts during the 
different passes through the housing. However, 
With Workpieces of complicated shape and with 
numerous recesses therein, such as crank shafts 
and cylinder blocks, the arrangement disclosed 
herein is preferred. 

By the use of the conveyors at different eleva 
tions, the arrangement of over-shot and under 
shot blast units, and the blast patterns projected 
at predetermined angles relative to the travel of 
the workpieces, it has been found possible to claan 
all surfaces of the individual Workpieces uni 
formly with Substantially on underblasting or 
overblasting. Because of the arrangement of 
the path of the Workpieces in planes spaced from 
one another, the entire effect of each blast is 
utilized at all times with no interference of the 
blast On one Workpiece by the presence of another 
Workpiece in the blast. 
While the blast chambers defined by walls 36, 

35, and 36 have been shown as spaced longitudi 
naily of the housing, it is to be understood that 
they may be arranged opposite one another with 
the opposing wheels in staggered relation or in 
other positions, the only controlling factor being 
the necessity of avoiding direct conflict of oppos 
ing blastS. 

In the illustrated enbodiment of the invention, 
the selection of the various Wheels as of the un 
der-shot or the over-shot type has been governed 
by the type of workpiece being cleaned therein, 
Such as, Crank Shafts. If other types of Work 
pieces are being cleaned, such as cylinder blocks, 
Such wheels as wheel A of the illustrated embodi 
ment are preferably of the over-shot type and 
such. Wheels as Wheel B are preferably of the un 
der-shot type. 

It is to be understood that the invention may 
be embodied in Specific forms other than that 
illustrated without departing from the principle 
or eSSential characteristics thereof. The embod 
inents shown are therefore to be considered as 
illustrative and not restrictive, the scope of the 
invention being defined by the appended claims 
rather than the foregoing description and draw 
ings. All modifications and changes which come 
Within the meaning and range of equivalency of 
the claims are therefore intended to be included 
therein. 
We clain: 
i. Blasting Iaeans comprising a housing, 

neans to transport Workpieces to be blasted 
through said housing in one path and return said 
Workpieces through said housing in a second path 
Spaced from said first path in a predetermined 
plane, and a plurality of centrifugal blasting 
Wheels in said housing positioned to blast said 
Workpieces as they are transported along said 
paths, Said. Wheels being Spaced along one side of 
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3 
said paths and spaced apart in a plane substan 
tially parallel to the plane of the paths of said 
workpieces, one of said wheels being positioned 
to direct its blast at an acute angle relative to the 
direction of travel of said workpieces and another 
of said wheels being positioned to direct its blast 
at an obtuse angle relative to the direction of 
travel of said Workpieces. 

2. Blasting means comprising a housing, 
means to transport articles to be blasted through 
said housing in one path and return Said Work 
pieces through said housing in a second path 
Spaced in a predetermined plane from said first 
path, and a plurality of centrifugal blasting 
wheels in said housing positioned on opposite 
sides of the plaine of Said paths and Spaced from 
one another in a plane Substantially parallel to 
the plane of said paths, at least one of said wheels 
being arranged to direct its blast at an acute an 
gle to the direction of travel of the Workpieces 
along one of said paths and another Wheal ar 
ranged to direct its blast at an obtuse angle to 
the direction of travel of the Workpieces along 
said same path, each of Said blasting wheels being 
arranged to direct its blast simultaneously on 
Workpieces in both paths. 

3. Blasting means comprising a housing, 
means to transport Workpieces to be blasted 
through said housing in one path, turn said 
Workpieces end for end, and return then through 
said housing in a second path spaced in a pre 
determined plane from said first path, and a plu 
rality of centrifugal blasting wheels in said hous 
ing positioned on opposite sides of the plane of 
Said paths and Spaced from one another in a 
plane Substantially parallel to the plane of said 
paths, at least one of said wheels being arranged 
to direct its blast at an acute angle to the direc 
tion of travel of the Workpieces along one of said 
paths and another wheel arranged to direct, its 
blast at an obtuse angle to the direction of travel 
of Said WOirkpieces along said same path, each of 
said blasting wheels being arranged to direct its 
blast Simultaneously on Workpieces in both paths. 

4. The combination claimed in claim 3 wherein 
Said wheels are arranged in pairs, one wheel of 
each pair being of the overshot type and the oth 
er wheel being of the undershot type. 

5. Blasting means comprising a housing, means 
to transport Workpieces to be blasted in a hori 
Zontal path through said housing, means to turn 
Said Workpieces end for end, and return them 
through said housing in a second horizontal path 
Vertically Spaced from said first path, and a plu 
rality of centrifugal blasting wheels in said hous 
ing positioned on opposite sides of said paths 
and at different levels, the lower wheels being 
of the Overshot type and the upper wheels of 
the undershot type, at least one of said wheels 
being arranged to direct its blast at an acute 
angle to the direction of travel of the Workpieces 
along one of Said paths and another wheel ar 
ranged to direct its blast at an obtuse angle to 
the direction of travel of said Workpieces along 
Said same path, each of said blasting Wheels 
being arranged to direct its blast simultaneously 
on Workpieces in both paths. 

6. Blasting means comprising a housing, means 
to transport workpieces to be blasted through 
Said housing in one path and return them 
through said housing in a second path Spaced 
from said first path in a predetermined plane, 
and a plurality of blasting means for blasting 
Said Workpieces, each of said blasting means be 
ing of a type to project a blasting medium in 
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an elongated pattern, varying in intensity from 
One end of Said pattern to the opposite end, at 
least one of Said wheels being arranged to pro 
ject its blast of greatest intensity upon the work 
pieces in Said first path while simultaneously 
projecting its blast of least intensity upon the 
Workpieces in said Second path, and another of 
Said Wheels being arranged to project its blast 
of greatest intensity upon the workpieces in said 
Second path. While simultaneously projecting its 
blast of least intensity upon the Workpieces in 
Said first path. 

7. The combination claimed in claim 6 where 
in One of said wheels is positioned to direct its 
blast at an acute angle relative to the plane of 
Said paths and another of said wheels is posi 
tioned to direct its blast at an angle of about 
90 from the angle of said first means whereby 
the Workpieces transported along said paths will 
encounter blasts angled toward their direction of 
travel and opposite to their direction of travel. 

8. In apparatus for abrading articles, a hous 
ing, a rail section extending through the hous 
ing, a rail loop at one end of said rail section, 
another rail section extending from said loop 
through the housing below the first rail Section, 
means movable on said rail Sections and Said 
rail loop for Supporting articles to be abraded 
Whereby the articles in moving through the hous 
ing on Said means are supported in One path and 
turned end for end by said rail loop and Sup 
ported entirely below the first path during re 
turn raoVement through the housing, and Ileans 
at one side of said housing for projecting parti 
cles at abrading velocities in a pattern of Such 
vertical dimensions that the projected particles 
engage the articles during both paths of move 
ment through the housing. 

9. In apparatus for abrading articles, ail elon 
gated housing, a rail section having a Substan 
tially straight portion extending longitudinally 
of the housing, a rail loop at one end of Said 
straight portion, another substantially Straight 
rail Section extending from said loop longitudi 
nally of the housing and positioned Substan 
tially vertically below the first rail section, 
means movable on Said rail sections and said 
rail loop for supporting articles whereby the arti 
cles in moving lengthwise of the housing are 
Supported by said means on one straight rail 
section and turned end for end by said rail loop 
and supported by said means Cin the other rail 
section during return movement in the housing, 
and blasting means at one side of said housing 
for projecting particles into engagement, With 
articles Supported by Said means On both straight 
rail sections. 

i0. In apparatus for abrading articles, a holls 
ing, a Substantially Straight rail Section extend 
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ing through said housing, a rail loop at one end 
of said rail Section, a second substantially 
straight rail section extending from said loop 
through the housing and spaced below the first 
track Section at a distance greater than the ver 
tical height of an article to be abraded, article 
Supports nowable on said rail Sections and said 
loop each support including a downwardly de 
pending rod of a fixed length arranged lateral 
ly of the rail sections and a hook for support 
ing an article to be abraded vertically below both 
rail sections, and blasting means on said housing 
positioned to blast the articles as they are moved 
through the housing on said hooks. 

11. In apparatus for abrading articles, a hous 
ing, a rail Section extending through the hous 
ing, another rail Section extending through the 
housing below the first rail Section and in a ver 
tical plane defined by the first rail section, a 
rail loop connecting said rail sections, means 
nowable on said rail sections and said rail loop 
for Supporting articles to be abraded whereby 
the articles in moving through the housing on 
Said means aire Supported in one path and turned 

25 end for end by said rail loop and supported in 
the Vertical plane of the first path during re 
turn novement through the housing, and means 
at both sides of said housing for hurling par 
ticles generally trainSVersely of the housing in 
Cutwardly converging patterns of such vertical 
dimensions that the hurled particles engage the 
articles in both paths of movement through the 
housing Whereby the angle at which the particles 
Stirike the articles in one path differs from the 

5 angle at Which the particles Strike the articles in 
the other path. 

12. Apparatus for abrading individual articles 
Comprising, a housing, a rail Section Within Said 
housing, a Second rail section. Within Said hous. 

40 ing spaced below and in substantial vertical 
alignment With the first rail section, means now 
able on said rail sections for Supporting indi 
vidual articles to be abraded, means for trans 
ferring said nowable Inleans from one rail Sec 
tion to the other rail Section. Whereby individual 
articles in moving Within the housing are Sup 
ported by Said nowable means on One rail Sec 
tion and by said transfer lineans and thereafter 
supported on the other rail section, blasting 
imeans projecting particles into the housing and 
into engagement with the articles Supported by 
Said means moving on both rail sections, and 
blasting means projecting particles into the hous 
ing from a substantially opposite direction and 
into engagement. With the articles Supported by 
said means moving on both rail sections. 

ROBERT B. HUYETT. 
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