Sept. 21, 1948, W. E. JEWELL

SHOT BLASTING MACHINE

2,449,745

Filed April 1, 1947

2 Sheets~Sheet 1

Fg.2

o

9 "’ l,;\

P
W,
NS4

3

= Wllm 2

| - | / I

N ) [\ EERTwE =
| \ . = i )J’ ;
! e X :‘g il | : ;
I E &= 1 - - i
== e Y =~ ' RS 7T | R 6
ol B = = | A (GNP R
78 Serr it W ez i #7 “ i
: HES S SENTSI = s €7 || 2N | UK
|se il 3245 = | ~ Y
N 1i i ! ' h
oy JL3is V) 42 |} _h-2 || EAAN L 2
‘l\, - f -'{7 4 | i )
Ty 7 Lo i ‘  INVENTOR. 33
il o O
79 ‘67 WALTER E. L
oy LB BY Sewec

77

uﬂﬁbrnfy




Sept. 21, 1948. W. E. JEWELL 2,449,745

SHOT BLASTING MACHINE
Filed April 1, 1947

2 Sheets-Sheet 2

o

7//7///////////%;

_

69

- INVENTOR,
Warzee £. Jewese
BY .

' q%‘z‘orzzcy




Patented Sept. 21, 1948

 UNITED STATES PATENT

2,449,145

2,449,745

OFFICE i

SHOT BEASTING: MACHINE:
Walter. E. Jewell, Los. Angeles, Calif., ‘
Application April T, 1947; Serial:No: 738,516

4.Claims: (CL 51—13)

My invention relates to:shot blasting machines;
and'more particularly to.a;shot.blasting machine
wherein the workpieces:ars:tumbled while Pbeing
exposed: to: the: stream of a. centrifugal shot-
throwing:wheel;. a1

Shot. blasting: is. widely: used" for-the: cleaning
of: hard: objects: such:.as ceramics or metal,.and
as suchi-is.offen used:as' the equivalent: of sand-
blasting: or as a: replacement . for sand=blasting
operations, Shot' blasting is. particularly: usefil
for cleaning sand:castings:and’ forgings, the im-
pact off the shot knocking loose: adhering sand
particles or seale; as-the: case-may be, - Allsur-
faces of ‘the workpisces: may: be: exposed: to: the
shot blast by: tumbling the workpieces in:any. con-
ventional manner as:by: placing: them: inside of'a
rotating drum. [

Prior: shot' blasting: machines: have -generally
employed: a: stream .of wir for carrying.the shot
to:the: objects to be blasted.: Machines: -employ~
ing air blasts accordingly: may. include a-plurality.
of:movable or fixed nozzles. which: can be ditected
from: g.variety of angles: towards: workpieces: that
are: generally -carried on a- conveyor: belt or may.
be . disposed. upon: a. rotatable fixture: - .Also
streams. of ‘shot for shot blasting have: been:ob-
tained. frony rotating: wheels: ‘having-paddles or
blades: thereon' that: could: centrifugally - throw
shot that is fed towards:the center: of ‘the wheel
from; any: convenient. source; such ' as a- chute.
These: centritugal: wheels: are: more efficient than
the:air-blasts of shot, and: employ 3 much: more
simple: raechanism: than.:that: required for air
blasts: :

While:several'attempts:have been made to.com-.
bine: centrifugal shot-throwing wheels with. tum=
blers so-that:all: surfaces of the: workpieces: may
be exposed:to the shot:blast, these/in. generalhave
not:been successful: The: principal: difficulty: has
apparently been: due to the:fact that no: suitable
mechanism: or: device: could:'be obtained: for: di-
recting the shot into the:tumbler. For example;
tumblers have. been: formed. of drums- mounted
for: rotation: upon g generally inclined or verti-
cal- axis; and the workpieces: tumbled in: the:
drums. have been: exposed: tos the-blast of shot by:
having one end of the drum, open.: These struc~

tures, however, are.not. barticularly- satisfactory;.

since only a small. quantity. of:
tumbled efficiently at one time,

workpieces.may be

My invention. seeks. to- overcome. these. defects.

of'prior shot. blasting;machines.by providing tum-
blers for workpieces that may include:rotatahle
“drums mounted. on. generally horizonta] axes so.

that.a large tumbling capacity may be obtained.
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Burther, instead: of: opening:one end of the:drum
serthat-an outside:source: of:shotimay be: utilized;
Lhave providedia shot-throwing mechanism:that
may:be disposed: within: the tumbler itself.: Inas-
muehsasisuch:shot blasting: mechanisms: are-par=
tieularly: ‘bulky:- and: would: interfere: with the
mounting of a drum that is supported:uponi g
shiaft; I have: arranged: my: tumbling: dfum: so
that itimay be supported :at its:'periphery. ‘only
upon -driving ‘roliers, . Bhis. structure also:: per<
mits the utilization of an extremely large ‘charg-
ing: deor: for: the drumy: which: door may be situ-
ated at the end: of the: drum:opposite from:that
intwhich: the shot:throwing ‘device is' disposed;

The: insertion: of a: shot-throwing: deviceinto
the interior of a tumbling drum raises the.added
broblem: of : adequstely: covering: the: entire. axial
lengthy of-the drumowithy the shot:blast: 50 as-to
obtain a uniform and efficient blasting of"the
tumbled! workpieces: - While: it:.i5:theoretically
Possible: tox aligm an: elongated::shot-throwing
wheel. with; thesaxis of ithe: drum ang to throw
shot from.the:entive length.of the wheel so'as to
cover, the: entire axialilength;: of the: drum; this
structure: is:not practical: at’ Present:. My inven-
tion; however; includes.:means: for:employing a
simple: shot-throwing: wheel having a relatively
thin: width toi the radialishot ~throwing patternin
Suchia manner that. the entire. axial length' of. the
drumr.will: be:adequately. blasted: This strueture
may: inelude: a;: shot=throwing wheel: having -its
axis;of:rotation. at.an angle to-the axis:of rota-
tion:ofi.the drum;. and’ when' the whee] -is “dis=
Posed: on ‘the: interior- of the: drum: it will- divect
a:shot pattern:generally aligned with the diagonal
corners of the drum: ‘ ‘

Tn ordinary* tumbling: operations, the work-
pitces preferably cover only the bottom. bortion
of the tumbled drum’sc that all surfaces of the .
workpieces may ‘be. exposed to, a. hot, blast with
the fewest number of rotations,. Accordingly,
therefore, the shot-throwing wheel must. be de-
signed. to. deliver, shot. only. over-that part of the.
Interior- surface: of. the .drum: occupied: by: the
workpieces, inasmuch as any shot. that is directed:
towards parts of the drum not covered by:the
workpieces will: quickly: erode: away: the-drum: and
render. it unserviceable: My invention accord-
ingly: includes: an: improved: shot-throwing wheel
structure: having: a. very: directive: shot pattern:
se- that. the-life: of the: drum will be greatly: ex--
tended.; N ‘

It is.a:-principal object:of: my: invention to.pro-
vide: an: improved:shot iblasting machine whersin




2,449,745

the workpleces may be automatically moved to
present all surfaces to a single blast of shot.

Another object of my invention is to provide
an improved shot blasting machine wherein the
workpieces are disposed within a drum for tum-
bling and wherein a shot-throwing device is dis-
posed within the interior of the drum.

Still another object of my invention is to pro-
vide a shot blasting machine employing a tum-
bling drum wherein a shot-throwing wheel is
disposed to' deliver a shot pattern diagonally
across the drum.

A further object of my invention is to provide

an improved shot-throwing device for shot blast-:

ing machines.
Other objects and advantages of my invention

L1

will be apparent in the following description and : .

claims, considered together with the accompany-
ing drawings, in which

Fig. 1 is an elevation front view of a shot blast- o,

ing machine embodying my invention and disclos~
ing the driving mechanism for rotating the drum;

Fig. 2 is a'side elevation view of the shot blast-
ing. machine of Fig. 1 and illustrating, among

other things, the mechanism for delivering shot -

from the bottom of the machme to the top of the
machme, ‘

- PFig.-3isa sectional v1ew along the hne III—III
of TFig. 1-showing the location and relative dis-

position of the shot- throwmg wheel and the tum- -

bling:drum; -

.Fig.4isa sectmnal view. through the tumbling
drum taken along the:line IV—IV of Fig. 3;

Tig. 5 is an elevation view of one side of the

shot-throwing wheel as. taken along the line V=—V -3

of Fig. 3;

Fig. 6.is a sectlonal view through the shot-
throwing: wheel as taken along the line VI—VI
of Fig. 5; and

“Fig. 7 is a sectional view through g chilled sur-

face type ofmold for casting the shot-throwing
blades of the shot-throwing wheel of Fig. 5. -

‘While .my invention. may be embodied in ap-
paratus - comprising - essentially a: drum, shot-
throwing wheel, and means for feeding shot to
the shot-throwing wheel, I prefer to add refine-
ments thereto that increase the utility’ and ef-
ficiency of my shot: blasting machine, Accord-
ingly, referring to Figs. 1, 2, and 3, a shot .blast-
ing machine 16 may include a rectangular frame-
work | formed of angle irons or other structural
shapes of great strength. - The entire rectangular
frame {1 may be enclosed with:sheet metal.I2 so
as to form a dust-proof case about the shot blast~
ing machine, and the dust may be removed by any
suitable mechanism, for example by a suction
exhaust pipe {3. A suitable door in the sheet
metal case 12 may be provided for. permitting ac-
cess to the tumbling drum.

The tumbling drum may be in the form of &
steel cylinder 14 having a plurality of perfora-
tions 16 in the cylindrical wall thereof, "The drum
may be mounted for rotation on, and may be
driven by, a plurality of flanged driver wheels 11,
and each end of the drum 14 may be pr0v1ded‘ with
heavy: steel tires ‘18 for engagement w1th these
drivers 11,

The drivers 17 may be mounted upon two shafts
19 generally parallel to the axis of the drum 14,
and: these-.shafts may be ‘journaled ‘in suit‘a‘ble
bearings 2{ mounted upon horizontal portions of
the frame il.. These shafts 19 may project from
the rear of the sheet metal dust case 12 for a
driving engagement by a gear train. driven by a
motor 22 which is preferably electric. A suitable
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reduction in speed between the motor 22 and the
drum (4 must be obiained inasmuch as the ro-
tation of the drum is preferably on the order of
about 1 R. P. M. Accordingly a small sprocket
23 on the motor 22 may engage a large sprocket
24 secured to a reduction gear box 26 from which
may lead suitable belts or chains having a driving
engagement with one of the shafts 19. The two
shafts 19 may be interconnected by a belt or

4 chain drive 21 so that all four wheels IT will drive

the drum (4,

The drum 14 may be charged with workpieces
by means of a large charging door 28 hinged in
any suitable manner, as by a rod 29, to the drum

. itself. An inspection door 31 may be provided in
‘this charging door if desired. Accordingly the

door 28 may be opened and workpieces placed
within the drum i4 and the door 28 may then
be closed and securely locked. Thereafter the
drum will be rotated and the workpieces will tend
to rotate with the drum until they reach:a point
on -their -upward ' travel where the forces of
gravity will cause them to roll down over the pile
of workpieces within the drum and thus give rise
to the tumbling action. The shot with which
the workpieces are blasted, and the blasted par-
ticles of . sand, scale, or other coating may fall
through the small holes 16 into a hopper 32. The
shot may roll from the hopper 32-into the bottom
part 33a of an elevator shaft-33 so that the bot-
tom part 33a of the shaft acts as a bin for the
shot. If ‘desired, an air'inlet opening may be
formed . adjacent the bin portion: 33a of the ele-
vator.shaft 33 so that air will be sucked upwardly
within the dust casing 2 to:the exhaust pipe (3
and thereby clean. the shot of scale and: ﬁne
particles.

The shot-throwing mechanism is shown in
general in Fig. 3, and has as its essential part a
shot~throwing wheel ‘&1 which will be described
in more detail with reference to Figs. 4 through
7, inclusive. - The wheel 41 may be mounted upon
a generally horizontal shaft 34 journaled in bear=
ings 85. 'The shaft may be driven by an electric
motor 36 mounted upon a platform 37 disposed
at .the rear of the shot blasting machine 10. A
drive may be effected between the motor 36 and
the shaft 34 by any suitable device such as pulleys
and: one or more belts or chains 38.

-Also it will . be noted that the rear end of the
drum 14 may be .centrally relieved so that only
an. annular end portion l4a¢. remains. - Project-
ing into the central opening formed by the an=
nular end plate i4a may be a generally tubular
member 42 to which the inner bearing 35 is se-
cured, and this tubular member may be secured
in turn to-upright portions of the frame 1. The
horizontal shaft-34 may be located generally in
the same horizontal plane that includes the aXis
of the rotatable drum 14, but variations of small
amounts may be made therein as will be apparent
to. those skilled in the art.

Shot may be supplied to the throwmg wheel 4I'
by means of a continuous stipply mechanism dis~-
posed within the elevator shaft 33. For examplé,
an endless belt- may be employed for this purpose'
having buckets secured thereto as shown in Fig. 2.
Accordingly pulleys 43 may be journaled in the
bottom and top of the elevator shaft 33, and an
endless belt 44 may be passed about the pulleys.
and may have buckets 46 secured thereto wh1ch
will dip into g pile of shot 47T formed in the bin
portion 33¢-of ‘the shaft 33. The upper pulley
43 may bedriven by any suitable mecha.msm’
such-as a sprocket 48 connected by a chain 49 to
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&, sprocket, 54 mounted: on a: crossyshaft: having
arlarge:pulley-52 driven by an: electric. motor:53.
-As: the endless ‘belt. nroves. about. the: pulleys;. it
will: pick up shot: atr. the bottom: -of: the: shaft
838 and-deliver:it.at the top-of:the shaft to: g, suit-
-able: supply; mechanism: such: s tube: 54 (Fig,
4) . leading: from: the top:of the elevator, shaft.to
the: shot-throwing: wheel 44 The:rate of supply
of:shot. to: the centrifugal. wheell 4 {: mey: be regu-
lated: by placing; a- sliding. plate: 30; or similar
mechanism between the hopper 32 and the:bats
tom: 83w of: the: elevator shaft 33. : ‘

‘- /The construction of the: shot-throwing wheel
&1.may;be best explained with: reference: to Pigs.

-3{:43,6; and: 6:. Referring to Fig. 3, it wiltbe noted

that a. relatively thick and: heavy wear plate 56
may be secured: to: the: end: of the tubular projec-
tion:42; and: the shot supply tube. 54 may pass
throughi an: opening in' this. wear: plate to deliver
shot to:the: wheel 4.  Apertured: square plates
5T-may. be: spaced.from: the: end of. the tubwlar
bortion 42 to trap shot that tendstoride -along: the
shaft: 84 to the outside of: the' machine. The
wheel 4 may include an.annular hub: 58 resting
upon: a: sheulder: on' the end. of the shaft and 3
grooved: plate: 59-may be secured against the hub
58 by a:washer §1 and:.a.nut 62, Blades: §3: may
be secured to.the. circular plate 59 and may: be
partially disposed within. the grooves of the: plate
59, : : : ‘ :
The detailed construction of the centrifugal
wheel:4t is best illustrated in Figs. 5.and 6; where-
in. it will be:noted that the blades 63:may include
a:. generally -channel-shaped member: 64 having
a: ribbed. transverse: boss 5§ integrally formed
thereon. One:edge of.the channel: shape may be
disposed within the:grooves of the plate 59, which
grooves may be-designated as 59a; - A bolt 6T may
pass:through the transverse boss: 88 .and: through
the-plate 69 to securely fasten the blades §3: to
the circular plate §9: 'The plate:59 is:designed: to
rotate-at a higl rate: of speed, for example: 2:000
R: P. M., and. as-the -shot: rolls: outwardly on the
blades. 63" they bear thereagainst very  heavily
due to the increased angular acceleration..
While:the balls'move outwardly with some roll-
ing action, there is also a considerable sliding
action, and the blades: 68 are accordingly subject
to .strong forces that tend to wear the blades.

Accordingly I prepare the blades §3 to accommo- -;

date these wearing tendencies, and I have found
that a chill casting of the wear surface performs
quite:satisfactorily when the blades 63 are formed
from high carbon iron.. This casting techniqite is
illustrated in Fig, 7, wherein. a mold may- include
a.sand portion 68 for the main body of the blades
63, but the portion of the mold: forming the chan-
nel of:the:blades may. be formed of a metal: as
at 89.. Therefore if a high carbon iron: alloy. is
used, for example cast-iron, the surface of the
channel will be chilled during this casting oper-
ation due to the high thermal conductivity of the
metal portion 69 of the mold. This chilling ae-
tion will cause an alignment of metal grains per-
bendicular to the channel that give rise to great
wear resistance.

The operation of the mechanism may be ini-
tiated by opening the charging door 28 and in-
serting therein any material that is to be shot
blasted.  For example, a tumbling drum approxi-
mately four feet in diameter and about three feet
in axial length may be loaded with eight hundred
to two thousand pounds of metal objects, and
the door 28 may then be closed and securely
locked. A supply of hard steel shot may be dis-
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posed:in: the: bottom: of: the- elevatior shafé 33
until at substantial pile: is formed; as indicated gt
47+ (Fig. 2). - The: drum rotating’ motor 22 may
thenibe started; the:shot-throwing motor-3§ may
then: be: started, andi the’ elevator: motor' 53:may
next:be started.. - Alse.a:suitable exhgust fan-may
be  operated: to withdraw air from the exhaust
stack’ 13« (Fig: ‘1. The endless  belt 44 there-
after continuously: moves on the pulléys-4% and
the: buckets-46 on thie belt: deliver: skot: to- the
top -off the- elevator shaft 38, whereupon the shot
is: dumpedi'inte- the: delivery: pipe 54 ° The.dé:
Livery: pipe- 54 passes’ through: the- wear: plate: 56
(Fig' 3) and-delivers: shet to the rapidly ‘whirling
wheel 41, ‘The blades: 88of this wheel take the
shob which is: delivered at.their most inwardiend
and-give it-a: very rapid-angular- aceeleration-die
to-the high rate of rotation of the wheel 41 which
may: be:of the order:6f 2000 R P: M- This-an~
gular acceleration gives rige'to a radialmovement
of the shot, causing the shot to skid or rollalong
the: channel poztions: of the blades 63 until ‘they
are-delivered: with-a tangential: trajectory: to-the
interior of'the drum. {4 The angular Spread: of
the tangential trajectory: may be adjusted: By any
suitable: means. to- substantially - that: shewn: by
arrows.T0.iniFig. 4. Phe charge within the dium
{4 which is: slowly: rotating will: occupy: substan-
tially this angular portion: of the: interior-ofi'the
drum- 4, and-aceordingly: will be blasted: by: the
shot withivery:little of the shoti striking the:drum

interior-itself of the drumsid, = :
The spent: shot, together with the particles
knocked: off due.to the impact: with. the work:
pieces, ‘will - pass. throughi ‘the holes! |8 in’ the
drum: to be: collected: by the hepper 32 Any
suitable mechanism. (viot.shown): may: be-utilived
for'separating theiblastedimateriall from the:sHot;
which'shot may:then be re-used for. a great many.
cycles. . This:re-cycling of the shot: gecuns: when
it rolls. from. the hopper: 32 down: intg. the lowaear
end -of the elevator shaft 33 to form the shot
bile 47, The: operation. is:continuous for any de-
sired:length. of time; and:the usual blasting: times
are: from: five: to. twenty minutes;.depending upon
the: type: of ‘material: being: cleaned: or treated;
‘When: it: is desired: to: remove the. charge. gt the
end: of -the: sun, the: motors. are: turnsd offi; the
charging: door' 28:.opened; and: the. material ‘re-
moved from the drum {4 which may be. easily ef-
fected,, for: example by raking the:mateninl from
the:drum-into:a; waiting: truck or:obher receptacle:
.The:operation-of the machine may: be entirely,
dust free; due te: the enclosure: of the drum &by
the: case; 2, together with the exhausting opera~
tiony. performed by the. staclk. #3. ‘The: magchine
accordingly may be.placed in any type of shop
without. interfering with: nearby: operations: re-
quiring substantial freedem from;dust.and:griti. ..
By referring.to. Fig. 3, it will be noted: that the
shot-throwing wheel 41 is disposed at an angle
to the axis of the drum 4. Also by referring to
Fig. 4 it will be noted that the angle between
the shot-throwing limits 10 is such that the shot
will be delivered from one corner of the drum and
diagonally across the .drum. to the other corner.
Thus all portions of the workpieces within the
drum will be treated simultaneously. At one
corner of the drum the pieces on the highest end
of the constantly tumbling pile of workpieces will
be treated, and the line of shot will traverse the
bile until at the other diagonal corner of the
drum the lower end of the tumbled pile will be
blasted. "As noted in Fig. 4, the relation of the
feed tube 54 with respect to the centrifugal wheel
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41 is such that the drum (4 should be rotated in
:an’".opposite direction to' obtain: proper coverage.

Hard steel shot is preferred as the blasting me-
dium, and the wheel 41 may give this a velocity
sufficient so that the shot is-able to penetrate a
.wooden board, but not excessive so that. it will
mar the charge being cleaned. The positioning
of the shot-throwing mechanism directly within
the tumbling drum gives the most direct contact
of the shot with the workpieces, and makes pos-
sible. very close control of shot velocity with re-
spect to the charge being treated. In this con-
nection I have found that shot-throwing wheels
employing two hlades are greatly superior to those
having a greater number of blades insofar as de-
livering a clean and direct shot pattern is con-
cerned: " This" positioning of the shot thrower
within the tumbler is made possible by mounting
of and rotation of the drum upon driving wheels
rather than by an axial shaft.

The drum: 14 is preferably formed of heavy
steel such as one-half inch steel, and the holes
16 therein may be drilled or punched. The heavy
tires 18 which engage the driving wheels {1 may
be made with considerable accuracy compared to
the drum itself. In this connection it should be
noted that the drum may be made of plates welded
together into a general cylindrical shape, or may
be formed of one or more sheets rolled into a cir-
cular cylindrical shape.  The drivers {7 are pref-
erably formed of very hard material such as
chilled cast-iron. The moving parts are rela-
tively few in number and when made with ex-
treme ruggedness the final machine is free of
operational breakdowns and the only substan-
tial maintenance operation thereupon need be
the. replacement of the blades 63 on ithe cen-
trifugal wheel 41, Further, the shot-throwing
wheel is so constructed as to handle blasting par-
ticles other than shot. For example, the conven-
tional grits often used in place of round shof may
be employed.

While I have described my invention with re-
spect to a particular embodiment thereof, I donot

limit myself to this embodiment, since it is ocbvious .

that various modifications could be made therein
without departing from the true spirit and scope
of the invention. Accordingly I limit my inven-
tion only by the terms of the following claims.

I claim:

1. ‘A shot blasting machine comprising a rotat-
able tumbling drum having a generally horizontal
axis, a generally horizontal rotatable shaft pro-
jecting into the drum at one end thereof and at
an acute angle to the drum axis, and a narrow
shot-throwing wheel disposed on the shaft inside
of the drum so-that a shot pattern may be thrown
diagonally across the drum to cover the entire
axial length of the drum.

2. A shot blasting machine comprising a rotat-
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‘able tumbling drum having a generally horizontal
axis, a- generally horizontal rotatable shaft pro-
jecting into the drum at one end thereof and at
an acute angle to the drum axis, a narrow shot-
throwing wheel secured to the shaft inside.of the
drum. and characterized by having two shot-
throwing blades, and means for supplying shot to
the shot-throwing wheel so that a shot pattern
may be thrown that covers the entire axial length
of the drum but at an angle to the axis of the
drum. ‘ :

3. A shot blasting machine comprising a rotat-
able tumbling drum having a generally horizontal
axis, a generally horizontal rotatable shaft pro-
jecting into the drum at one end and at an acute
angle to the drum axis, a narrow shot-throwing
wheel disposed on the shaft inside of the drum,
rotatable wheels. contacting the outer periphery
of the drum for supporting and rotating the drum,
means for supplying shot to the shot-throwing
wheel, and a large charging door disposed in: the
other end of the drum.

4. A shot blasting machine comprising a frame-
work, at least four rotatable wheels mounted with-
in the framework, means for driving at least one
of the wheels, a perforated drum disposed on the
wheels and having a generally horizontal axis, a
generally horizontal rotatable shaft projecting
into the interior of the drum through one end
thereof, means for rotating the shaft at a high
rate of speed, a shot-throwing wheel disposed
upon the shaft within the drum for throwing a
pattern of shot diagonally across the drum, a hop-
per disposed below the drum for receiving shot
that:falls through the perforations of the drum,
a dust-tight case secured to the frame about the
drum and connected to the hopper, an elevator
secured to the framework for lifting shot from the
bottom of the hopper to a point above:the shot-
throwing wheel, a chute. connecting the top of
the elevator with the shot-throwing wheel, and
means for passing air through the hopper and
the dust-tight case, whereby foreign particles and
dust may be removed from the shot and from the
dust-tight case. :
. WALTER E. JEWELL,
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