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UNITED STATES PATENT OFFICE 
2,574,867 

WORK BLASTING EQUIPMENT 
Wiltie I. Gladfelter, Hagerstown, Md., assignor 

to Pangborn Corporation, Hagerstown, Md., a 
corporation of Maryland 

Application August 3, 1948, Serial No. 42,209 
17 Claims. (CI.51-13) 

This invention relates primarily to an appara 
tus for the Surface treatment of articles, and 
more particularly for the Surface cleaning of 
castings, Wherein the articles to be treated are 
Supplied to one end of the apparatuSand are 
discharged from its opposite end, andare tumbled 
in their passage therethrough, and wherein a 
stream of abrasive Orlike treating particles, or 
a plurality of Streams thereof, is propelled therein 
and caused to impinge upon the articles travel 
ing therethrough, and more particularly it re 
lates to Such an apparatus having an end mem 
ber incorporated therein for arresting and pre 
cipitating flying abrasive and detritus and ef 
fecting the separation of the particles of abrasive 
and detritus from the treated articles and dis 
charging the same from the end member apart 
from the articles, the end member thus Sealing 
the apparatus against egress of thefying particles 
While discharging the Work-pieces therefrom. 
The object of the invention is to provide an 

arrangement of this sort Which is particularly 
simple and durable in construction and highly 
efficient in use. 
The invention comprises generally a tumbling 

barrel or blasting Zone into Which a Stream of 
abrasive is propelled to act upon articles to be 
treated traveling therethrough, and a cylinder, 
or shell, arranged substantially coextensive with 
the discharge end of the Same and having inter 
mediate of its length a circumferentially-extend 
ing Screening Zone, or perforated area, and a 
wide-blade helix, or helicoid, arranged coaxially 
of the shell and rotating therewith and having its 
Outer edge at or in juxtaposition to the inner 
Wall and its inner edge at or in iuxtaposition to 
the axis of the Shell or located a Substantial 
distance inwardly from the Surface of the articles 
traveling through the shell; the helix providing 
a barrier of Substantially the full cross-Sectional 
area of the shell. One end of the helix preferably 
terminates at or in proximity to the discharge 
end of the shell, and the opposite end of the 
helix preferably is Spaced from the entrance end 
of the shell. Portions of the exposed surface of 
the helix act as a barrier for arresting and pre 
cipitating Wild flying abrasive particles and 
detrituS While the Outer marginal edge portiO1 
of the helix acts topush the material resting on 
the inner Wall of the shell along the Same for 
insuring the travel thereof across the screening 
Section of the Sheli and effecting the discharge 
of the treated articles. 

, One exemplification of the invention is shoWIn 
in the accompanying draWings, Wherein: 
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Fig. 1 shows diagrammatically elements of a 

treating apparatus of the character described 
haVing incorporated therein an end member 
characteristic of this invention; 

Fig. 2 is a diagrammatic transverse Section 
showing One of the barrel Sections and one of 
the endless conveyor-type bridging members of 
the apparatus ofFig. 1; 

Fig. 3 is a similar diagrammatic transverse sec 
tion taken approximately on the line 3-3, Fig. 1, 
in the direction indicated by the arrows, showing 
the end member and contiguous parts viewed from 
inside the machine, and showing a structural 
housing therefor; 

Fig. 4: is a longitudina. Section, On an enlaged 
Scale, of the end member, or shell, and the ad 
jacent parts of the blastingbarrel; 

Figs. 5 and 6 are partial transverse sectional 
Views taken on the lines 5-5 and 6-6 of Fig. 4 
in the directions indicated by the arrows, re 
spectively. 

In the illustrative embodiment, shoWn more or 
less diagrammatically in the draWings, the ap 
paratus includes a housing 0 (FigS. 3 and 4) for a 
tumbling barrel, and an end member for arrest 
ing and precipitating flying abrasive and detritus, 
effecting separation of the abrasive and detritus 
from the treated articles and delivery of the latter 
apart from the abrasive and detritus, While the 
end member may be applied to various types of 
tumbling barrels, it is herein illustrated as as 
Sociated With a continuous blasting machine of 
the type shown in Keefer Patent No. 2,441,578 
granted May 18, 1948, in which the work is fed 
through a series of axially aligned barrels within 
Whichit is tumbled and blasted, being transferred 
between the barrel sections by endless conveyor 
type flexible bridging means moving with the 
barrel Sections and Spanning the gaps therebe 
tWeen. In this machine, blasting Wheels, desig 
nated at if, are located at the gaps and propel 
blasting Streams into the preceding drums or 
barrels 2 to impinge upon the Work therein. 
Such machines may further include a feeding 
means, or chute, 2a (Fig. 1) for feeding Work 
to the blasting barrel, a corner filler i 2b in the 
barrel adiacent thereto to move the Work aWay 
from the entrance end of the first barrel Sec 
tion and prevent piling thereof adjacent the in 
let, and tumbling and advancing means herein 
shown as inclined cleats 2c (Fig. 2) carried by 
the Walls or Wall liners of the barrel sections 2, 
for aiding in tumbling the Work and in advancing 
it through the barrel. 

In the illustrative embodiment, as best ShoWn 



2,574,867 

in Figs. 1, 3 and 4, the end member, Shell, or 
delivery section 14, forms a continuation of the 
discharge end of the contiguous tumbling barrel 
or blasting section 2, or of bridge member 3 
at the outlet end thereof. 
The blasting Inedium used in machines of this 

type generally is metallic grit or shot. This me 
dium is expensive and that which escapes from 
the apparatus during its operation is generally 
lost. Hence it is highly desirable to Separate 
from the work before it leaves the machine the 
abrasive and to recover the latter, both that 
leaving the final barrel With the Work, and fly 
ing abrasive such as the abrasive ricochetting 
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from the tumbling barrel. Further, itis desirable 5 
to arrest and precipitate the flying abrasive and 
detritus and effect the separation thereoffrom 
the work in the end member sothat the treated 
Work Will be discharged entirely apart fror? the 
abrasive and detritus particles and there Will be 
an absence of all dust or flying particles in the 
vicinity of the discharge end of the apparatus. 
In the illustrative embodiment of the inVen 

tion, the end member or shell i 4 is mounted for 
rotation on driving rolls i 5 (Fig. 4), its axis is 
generally horizontal, and it is provided With baf 
fling means of substantially the fullcrOSS-Section 
al area of the shell, means for facilitating Work 
tumbling and a screening area. The baffling 
means is contrived for also advancing the WOk 
through the shell and the abrasive and detritus 
resting upon or contiguous the Work a CrOSS the 
screening area, of the shell, for delivering the 
work while intercepting and recovering entrained 
and flying particles, a SWill noW appear. 

In the form shown, the shell i? is provided 
with a helix 6, having its turns Widely spaced 
apart or separated sufficiently to alloW for the 
free passage therebetween of the largest Work 
pieces the machine is designed to treat. il 
peripheral marginal portions of the heliX in con 
tact With the work and entrained abrasive and 
detritus in the drum or shell act to advance the 
Same therein So that the abrasive and detritus 
particles are Screened out in the Screening area 
and the Work, separated therefrom, is delivered 
at the discharge end of the abrasive Sealing drum, 
and the eXposed portions of the helix above the 
Work traveling through the drum at the Sarne 
time act as baffling means for obStructing the 
cross-Section of the drum against the passage 
through the latter of fiying abrasive and detritus. 
For this purpose the helix orhelicoid haSat least 
one complete turn. 
In the form shown the shell i 4 also comprises 

a series of Work-piece upSetting cleatsii (Figs. 
4 and 5) between the turns of the helix for fa 
cilitating tumbling within the shell. Thus after 
the Workhas been engaged by or drawn into the 
helix or helicoid it is effectively tumbled and the 
release of the abrasive and loose detritus trapped 
in pocket:S thereof is inSured. 

In the illustrative embodimenti, folloWing the 
cleated Section, the Shell comprises a Section in 
advance of the turn 8 of the helix in Which the 
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Work and abrasive and detritus may slide or roli - 
more oriess steadily along the lower portions 
of the rotating shell as it is forced longitudinally 
thereof. 
As is Well shown in Fig. 4, theside Wall of the 

shell is perforated, preferably throughout a major 
portion of the space embraced within fhe helix, 
the perforated region in the embodiment shown 
eXtending throughout the cleated and uncleated 
sections therein except for those regions Where 

4 
the flanged tires i 9 embrace the shell. Thus aS 
the Work is tumbled in the cleated Section, and 
as it slides and rolls along the uncleated Section, 
the free abrasive and detritus passes through the 
perforations into an underlying hopper or recep 
tacle 2), from Which it may be removed for 
classifying and for recirculation of the blasting 
medium, byany suitable means, exemplified here 
in by the screw conveyor 20a, Fig. 3. 

It, Will be appreciated that the section 18 of 
the shellis preferably Smooth-Walled So that there 
Will be no abutmentS behind Which loose abra 
sive canº collect to be lifted and deposited into 
the Work-pieces. Hence the abrasive, dumped 
from the casting pockets as the castings are tum 
bled, gravitates to the loWer inner Surface of the 
shell, and that Which does not at once paSS Out 
through the perforations slides along the shell 
Wall and that lying against the advancing edge 
of the helical blade ispushed along by it So that 
it is Sure to be carried to perforations juxtaposed 
toportions of the helical Wall. 
AS a, result of this arrangenent it has been 

found that the castings discharged from the de 
livery end of the shell are free from foreign par 
ticles. 

In a Working embodiment employing a shell 
four anda half feet in diameter and a helixhav 
ing a pitch of two feet to the turn, as shown 
in Fig. 4, about two and three-eighthS turns 
have beenemployed With highly satisfactory re 
Sults. In that embodiment of the invention the 
helix is made up of one-fourth inch plate and 
Winds about a central core 2 about six inches in 
diameter, The shell is provided With fiVe cleats 
7 each about one and one-half inches square 
Spaced about twelve degrees apart and com 
mencing about twenty degreesinwardly from the 
radialedge 25 of the helicoid. In the embodi 
ment of Fig. 4, the shell or end member i 4 com 
prises an outer Section and two inner sections 
23 and 23a. This arrangement facilitates the 
replacement of the section 23, which is subject 
to maximum Wear. The perforations 22 extend 
through the outer section 4 and the inner sec 
tions 23 and 23a, which are appropriately aligned 
for this purpose. AS Little abrading occurs in the 
exit section 18 of the shell, the inner Section 23a 
thereat is formed as a relatively light-weight per 
forated dischargeliner Which extendsbeyond the 
outer section 4 and the machine housing, as 
shown, to effect economy of material and pro 
vide for discharge of the delivered castings to any 
form of take-away means, herein exemplified by 
the chute 26 and tote-box 27 (Fig. 1). In the il 
lustrative embodiment herein the endeSS cora 
veyor type bridging member 13 (diagrammatical 
ly shown in Figs. 1-3) is of the chain and slat 
type as more fully indicated in Fig. 4, and is 
carried on Suitable guiding and driving sprockets 
5a located as shown in Figs. 2 and 3, while the 
drum or barrel Sections 2 thereof are carried by 
rolls 5 (Figs. 2 and 3) similar to the end-mem 
ber supporting and driving rolls 5 (Fig. 4). As 
is indicated in Fig. 1, at least one set of the driv 
ing rolls and sprocketSi5, 5a is suitably driven 
aS by a chain drive from the driving motor i5b. 
As is best shown in Fig. 4, in the illustrative 

embodiment of the invention the receiving end 
of the shell 4 extends a Substantial distance be 
yond the adjacent end of the helix 6.. Thus as 
the radial edge 25 of the helix passes into the 
body of castings, those Which may be pushed 
backwardly are not forced backwardly against 
the conveyor 3. The receiving threshold 24 
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thus provided insures Smooth feeding of the 
I Work-pieces toward and into the helix 16. Be 
cause this threshold 24 is not cleated, rough 
tumbling of the castings against the edge 25 of 
the helix is avoided and wear is reduced at this 
point. Preferably the edge 25 is spaced from the 
drum end by a distance approximately half the 
greatest dimension of any castings to be cleaned 
in the machine. With this provision, even if a 
casting Should balance on the edge 25 and be 
carried upwardly thereby, it would not jam 
against the stationary Wheel-supporting box or 
housing la (Fig. 3), which accommodates the 
Wheel li and its driving and feeding connections 
i b, c (Fig. 3). 

It Will be apparent from the foregoing that the 
shell or end member i 4 constitutes a sealing 
shake-out member and that it can be employed 
for feeding work to a succeeding tumbling barrel 
While shaking out detritts from the work-pieces 
and preventing the escape of the blasting medi 
um, or blastant, which may enter the drum from 
a preceding Section. 
The inner sections or liners 23, 23a of the end 

member 4 may be secured in the outer section 
thereof in any desired manner, as by tack Weld 
ing, for example, and the helices 6, 8 may be 
Similarly Secured to the liners. As the abrasive 
baffling and tumbling sections of the helicoid and 
liner 23 are subjected to more wear than the un 
cleated Sections 8, 23athereof, these two sections 
are preferably constructed separately, as shown. 
In the preferred form of the invention the cen 

tral drum or core 2 of the helicoid, about which 
the helix 6, 8 extends, is of relatively small di 
ameterto provide maximum clearance within 
the heliX. While the recovered particles, in the 
form Shown, enter the underlying hopper of the 
Whole machine, it will be apparent that they may 
be separately received, if desired. " . 
The embodiments of the several features of the 

invention shown herein are to be considered as 
illustrative and not restrictive, the scope of the 
invention being defined by the appended claims. 

I claim as my invention: 
1. The combination With a blasting mill com 

, prising a Work tumbling drum and means asso 
ciated thereWith for propelling thereinto a blast 
ing medium for acting upon the surface of articles 
traveling along the bottom of the drum, of. a. 
blastant Seal and shake-out member constituting 
an end of the mill and through the lower part 
of Which the articles travel, Said Seal and Shake 
out member comprising a cylindrical Shell rotata 
ble about its longitudinal axis and having there 
in baffle means comprising at least one complete 
turn of a Wide-blade helicoidal baffile substantial 
ly completely closing the projected cross-section 
of said shell against the flight through the shell 
of flying particles of blasting medium and detri 
tus, said Shell having perforated Wall portions de 
fining a Screening zone between the turns of Saidi 
baffle, and means for rotating Said shell and 
baffle for delivering the articles across the Screen 
ing Zone of the Shell through the Space between 
the turns of the flying-particle arresting baffile. 

2. The combination With a blasting mill com 
prising a Work tumbling drum and means asso 
ciated therewith for propelling thereinto a blast 
ing Inediura for acting upon the Surface of arti 
cles tra Veling along the bottom of the drum, of a 
blastant Seal and shake-out member constitut 
ingan end of the mill and through the lower part 
of Which the articles travel, Said Seal and shake 
out member comprising a shell rotatable about a 
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Substantially horizontal axis and haVing therein 
a, central longitudinal core With at least one turn 
of a Wide blade heliX eXtending fron Said core 
to the inner periphery of the Shell for arresting 
the flight through Said shell of flying particles 
of blasting medium and detritus, Said Shellhaving 
a Screening Zone betWeen the turns of Said baffile, 
and means for rotating Said Shell and baffle for 
advancing the treated articles, detritus and 
blasting medium across the Screening Zone and 
continuing the advancement of the article to 
discharge the Same from the end of the Shell. 

3. The combination With a blasting mill com 
V prising a blasting drum and means aSSociated 
thereWith for propelling thereinto a blasting me 
dium for acting upon the Surface of articles 
traveling along the bottom of the drum, of a 
Shake-out member constituting an end of the 
mill, and comprising a ?ylindrical shell rotatable 
about its longitudinal axis, Said, shell being per 
forated to provide a screening zone for the 
articles moved therein, and means comprising a 
Wide-blade helix, Said helix being fixed to the 
Shell for rotation With the Shell and haVing a 
Width SubStantially equato the Shell radius and 
eXtending along and juxtaposed against the 
inner Wall of the Shell for noving the treated 
articles and blasting medium acroSS Said Screen 
ing Zone and effecting the discharge of the 
articles from the Shell, While Substantially com 
pletely obStructing the direct passage of flying 
particles longitudinally through the shell. 

4. In a blasting mill and in combination, a 
basting Section haVing a discharge end and an 
entrance end, means for Supplying articles to be 
treated to the entrance end and advancing the 
Same through the blasting Section, means for 
propelling at blasting velocity blasting particles 
into the section and against the articles afore 
Said, a termina member for the blasting mill 
providing a continuation of the blasting Section, 
said member comprising a shell rotatable on a 
generally horizOntal axis and having an Open 
end in Open comunication With the discharge 
end of the blasting section, a discharge end, and 
an intermediate perforated circumferentially ex 
tending area, and a Spiral blade Substantially 
clOSing the CrOSS-Sectional area of the Shell for 
preventing the passage of flying particles there 
through and for arresting and precipitating the 
same, means for rotating the shell, said blade in 
the rotation of the Shell advancing the precipi 
tated particles and the articles: acroSS thè per 
forated area aforesaid and further advancing 
Said articles for effecting the discharge thereof 
frOIn the Shell. 

5. In a work blasting machine, in combination, 
a blasting Zone, means for propelling basting 
particles at a blasting velocity into said zone 
and against articles of Work therein, and means 
for delivering the articles With respect to the 
blasting zone and preventing egress of blasting 
particles from the machine, Which means com 
prises a drunn having an Open end adiacent the 
blasting Zone, an article-unloading end remote 
therefrol, and blastant-Sealing and artice 
conveying means therein comprising a spiral 
ScreW fitting in Said drum and extending through 
a major portion thereof, the lower peripheral 
portion of Said Screw constituting Spiral Work 
feeding neans for feeding the articles from the 
inlet, end to the unloading end of said drum, 
said screW substantially completely obstructing 

75 the cross-Section of said drum adjacent the blast 
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ing Zone against passage through the drum of 
flying particles. 

6. In a work blasting machine, in combina 
tion, ablasting Zone, means for propelling blast 
ing particles at a blasting velocity into said zone 
and against articles of work therein, and a shell 
Sounted for rotation in substantially a hori 

Zontal position, means for arresting passage of 
flying blasting particles through saidshell com 
prising a wide-blade helix therein substantially 
coaXial thereto haVing the outer marginal edge 
portion of its blade in juxtaposition to the inner 
Wall of the shell, said helix rotating With said 
Shellfor effecting the advance of the articles of 
Work lengthwise therethrough, and means be 
tween turns of said helix for effecting overturn 
ing of the articles being advanced thereby, por 
tions of said shell between the turns of said helix 
being perforated for the passage of particles 
therethrough. 

7. In a shake-out drum for a work blasting 
machine and in combination, a cylindrical Shell 
Iounted forrottation around its longitudinal axis 
and having a Work tumbling zone With per 
forated Wall portions between its ends, and 
blastant-Sealing and article-conveying means in 
said shell comprising a helix extending longitu 
dinally thereof and having its outer marginal 
edge portion in juxtaposition to the inner wall of 
the shell for effecting the advance lengthwise of 
the shell and across said Zone, of articles leaving 
the blasting Zone of the machine, said helix hav 
ing at least one turn and substantially completely 
filling the shell for arresting the flight longitudi 
nally through the shell of Wild flying particles 
from the blasting zone. 

8. In a Shake-out drum for a Work blasting 
machine, and in combination, a threshold Zone, 
a tumbling Zone, and a delivery Zone, spiral vane 
means for feeding Work through said tumbling 
and deliVery Zones, Said Vane means extending 
across substantially the entire cross-section of 
Said d'um adjacent Said threshold Zone, Work 
tumbling means between the convolutions of said 
Vane in said tumbling Zone, said drum being per 
forated at least adjacent the advancing side of 
Said Vane in Said delivery zone, 

9. A continuous blasting mill comprising at 
least tWo coaXial tumbling barrels mounted for 
rotation With their contiguous ends substantially 5 
in alignment and With a wide gap therebetween, 
an airless blasting machine and a housing there 
for extending into the upper portions of said 
gap between Said contiguous ends and discharg 
ing its blast stream into the first of said two 
barrels, a bridging member extending across the 
loWer portions of Said gap, and the second of said 
barrels having a perforated screening zone inter 
mediate its ends and a helicoidal baffle in the sec 
Ond of Said barrels obstructing the croSS Section 
thereof and preventing the egress of Wild flying 
particles of abrasive and detritus therethrough, 
Said helicoidal baffile rotating with said second 
barrelto pass Work-pieces between its turns and 
Out of Said:barrel, and means for feeding Work 
pieces to be blasted into the first of Said barrels. 

10. A continuous blasting machine according 
to claim 9, said second barrel having a threshold 
zone between its entrance end and the contiguous 
end of said helicoidal baffile. 

11. A continuous blasting machine according 
to claim 10, said threshold zone having a width 
adjacent the contiguous end of said helicoidal 
baffie about equal to half the largest dimension 
of the Work-piecesto be treated in the machine. 

8 
12. A continuous blasting machàne according 

to claim9, said helicoidal baffile comprising at 
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least tWo complete turns, and said second barrel 
being provided With tumbling cleats within the 
first of said two turns. 

13. A continuous blasting machine according 
to claim 12, Said second barrel having Smooth 
perforated walls within the second of said two 
turns to promote separation of loose particles 

() from the work-pieces. 
14. A continuous blasting mill of the type in 

Which the Work-pieces are passed through and 
tumbled in a drum-like chamber rotating on a 
generally-horizontal axis, and in which blasting 
particles are projected at blasting velocity against 
the Work-pieces tumbling in said chamber, said 
mill including a generally-cylindrical end sec 
tion rotating With said chamber and havingits 
CrOSS-Section substantially closed by a Wide-blade 
helical baffile against passage therethrough of 
aWild flying particles from said chamber, the wall 
of Said end Section being perforated between 
turns of Said baffle, and said baffie having its 
Outer peripheral edge contiguous to the Wall of 

5 Said end section and rotating therewith for feed 
ing the treated Work-pieces therethrough and 
discharging them apart:from entrained and wild 
flying particles. 

15. In a blasting mill and in combination, a 
tumbling barrelhaving an open egressend, 
means for supplying articles to be treated to the 
opposite end of the barrel, means for effecting 
the travel of the articles through the barrel, 
means associated with the barrel for propelling 
thereinto a blasting medium stream for imping 
ing upon the articles traveling through the bar 
rel, a Sealing and shakeout:drum for the end of 
the mill comprising a shell forming a continua 
tion of the barreland having an intermediate 
circumferentially extending screening area and 
a helix arranged coaxial of the shell having a 
blade substantially as wide as the radius of the 

, Shell providing a baffling surface for arresting 
and precipitating. flying particles of the blasting 
medium and detritus discharging from the egress 
end of the barrel, the-outer marginal edge por 
tion of the helix advancing the treated articles, 
the blasting medium, and the detritus across said 
Screening area for effecting the separation of 
the blasting medium and detritus from said arti 
cles and for further advancing the latter to dis 
charge them from the shell. 

16. In a blasting mill and in combination, a 
tumbling barrel having an: open egress end, 
means for Supplying articles to be treated to the 
opposite end of the barrel, means for effecting 
the travel of the articles through the barrel, 
means associated With the barrel for propelling 
thereinto a blasting medium stream for imping 
ing upon the articles traveling through the bar 
rel, a Sealing and shake-out drum for the end 
of the mill comprising a shell forming a con 
tinuation of the barrel and having an interme 
diate circumferentially extending screening area 
and a helix arranged coaxial of the shell hav 
ing a blade substantially as wide as the radius 
of the shell providing a baffling surface for ar 
resting and precipitating flying particles of the 
blasting medium and detritus discharging from 
the egressend of the barrel, the outer marginal 
edge portion of the helix advancing the treated 
articles, the blasting medium, and the detritus 
acroSS Said Screening area for effecting the sep 
aration of the blasting medium and detritus from 
Said articles and for further advancing the lat 
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ter to discharge them from the shell, the end of 
the helix nearer the tumbling barrel terminating 
at a point spaced apart from the latter a dis 
tance at least as great as half the greatest di 
ameter of the articles treated in the mill, and 
the turn of the helix next adiacent said end there 
of being Spaced therefrom a distance at least 
substantially as great as the greatest diameter 
of the articles undergoing treatment. 

17. The combination With a blasting mill com 
prising a Work tumbling drum and means aSSO 
ciated thereWith for propelling thereinto a blast 
ing medium for acting upon the surface of Work 
articles traveling along the bottom of the drum, 
of a blastant seal and shake-out drum constitut 
ing an end of the mill and through the loWer 
part of Which the articles travel, Said Seal and 
shake-out drum comprising a cylindrical shell 
rotatable about its longitudinal axis, said shell 
being perforated to provide a screening zone for 
the articles carried therein and baffie means 
comprising a Wide-blade helix haVing no more 
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10 
than approximately 2% turns extending along 
and juxtapOSed against the inner Surface of 
the shell, said helix blade having a Width sub 
stantially equal to the shell radius and rotatable 
With the Shell to move Work articles through and 
acrOSS the Screening ZOne of the Shell While Sub 
stantially completely obstructing the direct 
paSSage offlying particles longitudinally through 
the Shell. 

WILTIE I. GLADFELTER. 

REFERENCES CITED 
The folloWing references are of record in the 

file of this patenti: 
UNTED STATES PATENTS 

Number Nanne Date 
702,040 Tilghman --------- June 10, 1902 

1615,622 Greene ----------- Jan. 25, 1927 
1,702,759 Barber ---------- Feb. 19, 1929 
2,427,388 Curran ----------- Sept. 16, 1947 
2441,578 Keefer ----------- May 18, 1948 


