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SURFACGE TREATING DEVICE....

Hale “W:’ Parrxsh South Bend, Ind:; assxgnor to-~
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6 Claims:

This invention relates:to. surface treating de--
vices; and. more: particularly - to.surface treading .
devices .of the so=called sand blast.type;: One::
purpose:for which the instant device is especially
adapted is the:graining.of :metal-printing:plates:;. 5

‘An.engraved or:etched printing plate has.shal-.
low surface impressions. . Hence; after-the use:of::-
a plate having.one:impression is:completed,the
plate may:be.resurfaced-and.grained-and.a sec- ;.
ond -impression ;made: therein. By ;regraining-. 10
plates; it is possible:to: use.each: platesa numbel
of times..and. thus :conserve:the:metal. .thereof.:
The present practices and. devices. conventmnally
employed for.resurfacing:.and.graining: .a plate
are slow .and :iexpensive.: For example,:.one.1d
method is 1o immerse plates<in a liquid container:.
and to roll.shot. or :other :spherical:elements:
thereover torgrind-down the face: impression and:. .
produce the .desired- grained effect. -

Present sand. blast..devices. are nob- adapted 20
for: plate graining:because:they do:nat:operate .
successfully at low:veloeity-feed of the‘abrasivez.x-:
as-would: be required::to- avoid:;-undue. abrasion:::
and: wearof the face and.to:obtain the proper:-
grained:: effect. = Also;. conventional sand. blast.25
devices: operate- at: high - air..pressures, -which:.
pressures -cannot-be -sealed:- Wwithin the-container:.
or-¢chambetof the device suecessfully.and, hence, :
cause leakage of -dust from: the deviee.: It 'wills
be:obvious that- sand: blast ‘devices: operating -at::30:
high air pressures-cannot be installed:-near:pre=:
cision- machinery,~ such as-near- the.- printing -
presses-in’ a print:shop,-because:of: the: abra;siveu
dust which escapes tOfthe atmosphere from: such
sand-blast-deviees. -

THe primary: object of this 1nvent10n is- to pro=.-
vide:.a :novel 'sand - blast-device for projecting-:
abrasive: particles against:a work“piece .at-low=:
velocities. -

A, ‘futther- obJect is‘to provide“-a sand blast 40
device: with & work .chamber ‘wherein: air:pres-: .
sure'is below atmosphere,:so that:any.air open=:
ings-in: the .chamber will: permit airto-flow into .-
the:chamber; rather- than-outwardly therefrom.

A further: object. is tosprovide.novel means for.45:
sealirig-the work-chamber of a sand blast device:

A further object:.is to:provide:a sand.blast de- ..
vice-having..a work chamber from: which the !
air.is partially cevacuated; and:means for feed-:-
ing: work:into-said:chamber . without destroying:50
the evacuated condition therein... .

A further:object is touprovide:a sand. blasti:
device ‘with: novel: means: for.collecting and. dis=
charging .dust: and::abrasive: particles: from the -
work: i .
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A further;.object: is 40 provide:a sand:blasta.
device cwith::a:-work. chamber -having .opepings...
thereinr-for.passage; of:.0Ne:.Or. MOre: runs of, a -«
flat: feed-web;-andirollers .bearing: upon -opposite-.:
faces.of .saidrweb-and:against; the walls-of .the -
¢hambez-around, the.opening;;at-least: the ,wor-l»:-»,

engaging roller-being compressible: -

A ifurther-objectis towprovide.-a -sand.blast
device inwhich’ dust and abrasive. particles.are ;-
completely.confined- agamstleakage er-discharger-
to.atmosphere: -

A, :further objeet.-is fo prpvyde X} fsand sblast:
deviee:::with: air-eireulating .,means:Serving ;tow.
withdraw -aiir-from the :work-chamber-and cot=:-
nected-with,the abrasive feed means. to-return -
to . the chamber-a -selected:.portion: of ~the airir
withdrawn from-the .chamber::. .

A further object.is to:provide.a sand: —blast.»dew- -
viee having:a work: ehamher:with- means; for: pare:
tially -evacuating-air..therefromrand means. for s
feeding -abrasive therebto by:gravity.

Other robjects: willibe :apparent..from..the: de-
sceription; -drawings; -and -appended claims:.~

In the.drawings; .

Fig: 1 is a wertical Jongitudinal- sectional.view: .
of ‘the: preferred emhbhodiment.-of my:device. = )

Fig.. 2 is;a fragmentary. homzontalusecmona}n
view taken on-line. 22 of Fig.l.:

‘Fig.:3 . is-a rfragmentaryr:horizontal.:z sectionak
detail:view taken-on:line-3—3 of :Fig.;l. .

Fig. 4 is-a longitudinal.vertical seetion view- of< P
a modified embodimentofsmy: invention.: R

Fig:-5 is-a longitudinal:vertical:sectional- vww«‘,,
of -another :embodiment of my:invention.: :
Fig. 6 is:a longitudinal-vertical sectional view:n
of ;another-embodimentiof my:invention;:: :

Fig. 7 is:a fragmentary;transverse:vertical secsi:-
tional detailview:taken: on lineiT—T.of Fig. 4. .

Referring :to-thedrawings, :and-particularly 'go
Figse:1 103, which:dllustrate: the preferredsermin..
bodiment of therinvention;; the mumeral:d0idesigs:
nates: a waork rchamber: Chamber: 10} 1s,formed; )
from: end.walls i1 sidezwalls:{2; top:{3; tapering, -
bottom walls::1 4, »and:.a: downwardly: extending
central hoppep -45:+ Thechamber-is preferably;;
made;of:sheet: metal,, andall:;joints (thereofwarer:
sealed,-as-by :welding or:by:-the.-use:ofsealing.;
gaskets;.etc:; Chamber: [04is mounted-uporn:suite=:.-
able-legs ori suppoerts:1§ which: position:the hop:.-

~per:d5iabove-the level:ofuthe floor: upon which::

the.chamber is-mounted. : S )

Each-of: the:end walls;z41{ -ofr the:chamber- §0:.]
is provided-with:a rectangular.opening:A71. .The
uppeyr-and-lower ;portions-of each-opening 41-aren:
-spanned:by: sheets: 18- formed-of rubber:orrother:: .




2
resilient material, secured to the walls 1! in seal-
ing relation at their margins and drawn taut to
madintain a desired substantially planar position.
- In spaced relation to each end of the work
chamber 10 are positioned vertical supports 19
which are connected with the chamber by hori-
zontal frame elements 26. The supports 19—28
journal shafts 21. A pulley 22 is mounted upon
each shaft 21. Suitable driving means (not
shown) is associated with one of the shafts 21 to
drive the same. A wide flat belt 23, preferably
formed of rubber or composition material which
will stand impact of abrasive material there-
against, is trained around and between the pul-
leys 22, and passes through the work chamber 10
through the openings 1T between the inner edges
of the sheets 18. The width of belt 23 is pref-

erably substantially equal to the horizontal di--

mension of the openings {7 so that only a small
clearance is provided between the edges of said
belt and the side -edges of said openings. The
work pieces 24, such as flat metal printing plates,
are adapted to be positioned in desired relation
upon the belt 23 at one end thereof extferiorly
of chamber 10, to be carried through the work
chamber 10 to the discharge end of the belt ex-
teriorly of the opposite end of the work chamber.

A pair of spaced parallel vertical metal plates
25 is carried by each end wall 1 in perpendicular
relation thereto. Plates 25 are positioned with
their inner faces substantially flush with the ad-
jacent vertical edges of the openings 17, where-
by said plates 25 are spaced apart a distance
slightly wider than the belt 23 to accommodate
free movement of said belt 23 therebetween.
Plates 25 are preferably of a height greater than
the vertical dimension of the openings 11, and
project both above and below said openings.
The ends of a shaft 26 are journaled in the plates
25 of each pair, and said shaft mounts a roller
27 preferably formed of rubber or other resilient
and compressible material.. The roller 21 is so
positioned that its circumferential or cylindrical
face bears against the belt 23 and also against
the inner face of the upper closure sheet 13. The
ends of a shaft 28 are journaled in plates 25 of
each pair adjacent the center of said plates.
Shaft 28 mounts a roller 28. If desired, roller 29
may be formed of rubber or other compressible,
also. The diameter of the roller 29 is substan-
tially equal to the diameter of the pulleys 22, and
roller 29 is so positioned that it will engage the
inner faces of both the upper and lower runs of
the belt 23. The ends of a third shaft 30 are
journaled in plates- 25 of each pair, and said
shaft mounts a roller 31.
roll 3f bears against the lower face of the lower
closure sheet 18. Each of the rollers 27, 29, and
31 is of a length equal to the spacing between the
plates 25, so that the opposite ends of said rollers
bear against said plates 25 at all times.

A hopper 32 for abrasive material is suitably
supported in spaced relation above the contain-
er 10, The hopper preferably is provided with
lower tapering walls 33 which merge with a down-
wardly tapering spout portion 34 at the center of
the bottom of the hopper. Suitable means are
provided for regulating the discharge of abrasive
from hopper 32, As here illustrated, the regu-
lating means may comprise a wedge member
whose major transverse dimension is greater
than the width of the opening between the bot-
tom 33 of the hopper and the upper end hopper
of spout 34. Wedge member 35 is preferably
mounted upon a vertical shaft or support 36
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which may be vertically adjusted relative to the
hopper by suitable adjusting means (not shown).

A housing 37 is secured at 38 to the bottom of
the hopper 32, as by welding, to render the joint
between the housing 3T and hopper 3% air tight,
for purposes to be set forth hereinafter. The
housing 31 is provided with downwardly taper-
ing bottom walls 38 which merge with a down-
wardly tapering neck 40 from which a feed noz-
zel 41 projects. Tapering portion 40 receives the
lower end of the tapered spout 34 of the hopper.
32. Tt will be understood that the spout 3% of
the hopper 32, and the nozzle 41 are both of
elongated - cross-sectional shape, and that the
major horizontal dimension of the nozzle 41 ex-
tends transversely of and is preferably greater

~ than the width of belt 23, as best illustrated in
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Fig. 3. . . L

A fan or blower 42 of any desired or conven-
tional character or construction is mounted up-
on-the top i3 of the chamber (0. Blower 42 is
provided with an intake conduit 43 which com-
municates with an opening (not shown) in the
top 13 of chamber i0." Blower 42 is also pro-
vided with a pair of outlets 44 and 45. Outlet
44 is preferably open to atmosphere and outlet 45
communicates with chamber 37. o

The hopper 15 at the bottom of the chamber 10
is provided with a suitable feed screw 4% mount-
ed upon shaft 471 for discharging abrasive par-
ticles collected within the hopper 13 to a suit-
able elevator 48 which serves to convey the abra-
sive to the upper hopper 32. .

Tt will be understood that the chamber {0 is of
substantially air tight construction at all joints
thereof, and is open only at opening (T and at
the opening communicating with intake 43 of
blower 42. Hence, in the operation of the de-
vice, when blower 42 operates to withdraw air
from the chamber, the only possibility for uncon-
trolled entry of air into the chamber is through
the openings (3. These openings 1T are sub-
stantially . sealed by the engagement of the belt
23 and plates 25 by the rollers 21, 29, and 31, and
by the engagement of closure sheets 18 by the
rollers 27 and 31 throughout the lengths of said
rollers. ‘This construction of the chamber 10 and
of the multiple rollers relative to the feed belt- 23
permits the feed belt 23 to operate to carry the
work piece 24 into the chamber 10 without any
substantial leakage of air through openings IT7.
It will be understood, of course, that this con-
struction, entailing as it 'does the movement of
the belt 23 and the rotation of the rollers 27, 26,
and 31, does not effect a positive and hermetic
seal for the chamber 10, but it does serve to re-
duce leakage to such a small amount that it can
be economically overcome, and a small subat-
mospheric condition can be maintained in cham-
ber 10, by operation of the blower 42. In this
connection, note that the formation of the upper
roller 21 particularly, and if desired, the rollers,
29 and 31, from rubber or other compressible ma-
terial, serves to enhance the quality of the seal.
Thus, Fig. 1 illustrates the engagement of roll-
ers 21 with a work piece 24, wherein said rollers
27 are compressed and have a tight face engage-
ment with the work piece. This construction,
in which it will be understood that each roller 27,
29, and 31 is an idler, insures the air tight con-
dition without interfering with the feed or dis-
charge of the work relative to the chamber.

It will be observed that blower 42 may be made
of a capacity to withdraw air from the chamber
10 at a much greater rate than air can enter
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tHrotighsucheportions of therbpening. 4 T: ofsthe
chamberswhich:iare mot: positively: sealed:by the::
roller construction above described:s:Therefore;.:
bydividing theflow of aiwitidrawh from cham-
bér: 10-bys theblowercd2-s0: thatrpart-thereef ds 7 5
dischairged through: outlet 4&-and:the remainder s
thereof sthrough:ioutlet! 45 a:conditioniis :pros:
vided whereinthe chamber: 10:may beqmainta;ine‘d»
at:lessthanthéatmospheric:pressure. . - -
Theabrasive:is fed by:grayity:from: hopper 32 10
cortrolled: by -element:85;t through-spout-34-and
into~themozzle -4t The-flowiof air:at-a; slight:
pressure -fromfah-orablower-outlet 45; .through .
housing 41, and into nozzle 41,:disperses-thes
abrasive-in: thie nozzle--and: acts thereon -with a 5
forte«slightly »ineregsing - the- foree - of : gravity.:
under-which«the:abrasive is fed: Hence,the force;
of the abrasive is controlledby:the combination .
of-two-factors, namely, theforce of gravity, and

the difference: between the-air-pressure-in housing: 5.

4? and-in-work ~chamber .18:.- The .air. pressure -
fa,eter may.be-regulated-by-damper means-within. -
the»fan out;lets 44:-and -45;-as- will: be..obvious.
Henee, -the-foree with-which. the abrasive passes. -
through» the-nozzle: 4f- and..impinges. upon-.the .
work:piecer 24 may. be 1egu1ated as-required: -

For the-purpose - of.-graining - printing - pla,tes
and- for treating:the. surface of -other soft metals, .
‘it "is-net. necessary: that the-abrasive: be fed.at-
hlgh veloeltles Hence, this. combined..gravity. 0
and ‘air feed into a chamber at subatmospheric ..
pressure produces-a sufficient velocity of the abra-
sive to do such work properly.

A slightly different arrangement or embodi-
ment of the device is illustrated in Fig. 4. In this 35
embodiment the construction and arrangement °
of the chamber 10, the feed belt 23, and the seal- -
ing rollers are substantially. the same as illus-
trated in Fig. 1. Note, in this construction, that
the abrasive nozzle 50 is vertically positioned and 40
extends through the top wall {3 of chamber (0.
The uppper end of the nozzle 50 terminates in
an outwardly flaring or funnel shaped portion
51. The abrasive hopper 52 is suitably supported
above the chamber [0 and has a feed spout 53
which extends into the funnel shaped upper end
51 of the nozzle 56. The arrangemeént of these
parts is such that the funnel 51 is open to at-
mosphere. At its lower end the nozzle 88 has a
hood portion 54 projecting therefrom in.the di-
rection of the travel of the belt 23. This hood is
of o width approximately equal to the width of
the belt 23 and is positioned only slightly there-
above. An air line 55 communicates with the
hood 54 at the end of said hood opposite nozzle gz
50 and passes through the top of the chamber {8
to a fan or blower §6. The outlet line 57 of the
blower is connected with the hopper 52.

The primary differences- between this device
and the preferred embodiment of the invention 4,
‘are as follows: The opening between hopper spout -
53 and the funnel portion 51 of nozzle 50 feeds
air into the nozzle at atmospheric Ppressure.
Consequently, if the hopper 52 is sealed, the .
chamber {0 _contains air at or slightly above at-
mospheric pressure. A further distinction is that
the air line 55 draws air only from the area of
the belt under the hood 54 by reason of the posi-
tion, shape, and construction of the blast hood
and, therefore, serves to pick up abrasive de-
posited on the belt 23. The abrasive is carried
in the air stream through air line 55, blower 56,
and outlet 57 for return to the hopper 52. Hence,
separate elevating means as 48 in Fig. 1 is not
required. - One of the important features of this
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particiilar: embodiment:iof: the :invention:is ithat,

whitethé pressure: within dhe:chdmber ¥ isratit
or:above atmosphére; inevertheless;-that pressure-:
isisubstantially:statics~ Consequently: thereris lit= -

. tl&rabrasivematerialcor «dust~in the air: wh-ich:r;,

leaks: ot escapes:from-containerf §-at such smalk;
openings:asmight eccur adjacent the: belt:23:and.:
the sealing:rollers.~ It will be-ohserved.that:-hop-=
per 52 may be open fo atmosphere. In this-event,

:by: reducing-the size.of the air-intake:into nozzle

50- at- 5 l-40° small-proportions, a sub-atmospheric:,

‘pressure may: be provided-in chamber-19..-

" Another .modified: arrangement. . is - 111ustrated,
in Fig.-5, wherein the chambex:|8;.conveyor. belt

i 23;-and- rollels 27,.29;and 31 are: constructed and

arranged.as:in. Fig...1.; In this .embodiment.a
hopper 66 has a discharge spout 61.extending 1nto
the funnel. shaped upper end .62 of ‘a-feed. nozzle
63 whose- dxscharge end is. posmoned ahove belt
23.- Sultable elevating means. 1. may:be provided:..
betweearthe Jower hopper 5.and.the:feed hopper. .
60.-., A-conduit 63 communicates with. the.top 43..
of.. t T chamber 10 .and .leads..to: a dust, arrester...
65,.and a.line-§8 leads. from. dust.arrester 65.t0.a ..

_fan or. blower BT whose. outlet. 68 .is.open-to.at-..
'mosphere

. Dust:. arrester. 65.is.provided with /a.
tapered.. bottom .68,. with" which .is. connected _a...
conduit. 18 which commiinicates. with the.cham=.
ber..10:2at. one. s1de of.. and preferably belaw .the..

_belt 23"

In thls embodunent of the 1nventmn,tthe air
pressure..within .the .chamber:. 10 "will Jbeat or
below atrospheric préssure; depending upon the
relation between air intake at the nozzle and air
stction of the fan. The principal advantage of
this embodiment is that dust resulting from the
operation of the device is drawn from the cham-
ber [0 through the conduit 64 and to the dust
arrester 65. The dust precipitates in the dust
arrester and is collected within the tapering bot-
tom 69 of the dust arrester and returned through
the conduit 78 to the lower portion of the cham-
ber {0 for discharge into hopper i5. The air
withdrawn from chamber {0, when freed from
dust, passes through the line 66, fan 67, and out-
let 68, to atmosphere.

" Another-embodiment of the 1nvent10n is illus-

trated in Fig. 6, wherein the chamber 10, belt
28, and belt sealing means are substantially the
same as those previously described. ‘In this em- .
hodiment, an air line 15 communicates with the
lower hopper 15 of chamber 10 and extends up-

. wardly to a fan or blower 16 positioned above the

level of the top of the chamber 10.  The outlet of
the fan is connected, by a conduit 11, with a
cyclone type of dust arrester 18. The dust ar-
rester is mounted upon the abrasive hopper 19,
which in turn, is positioned above the upper
funnel portion 80 of a feed nozzle 81. The dust
arrester 78 is open to atmosphere at its upper
end. In this embodiment of the invention, the
abrasive which collects in lower hopper 15 is
drawn upwardly to and through the conduit 75
and fan 716, to be discharged through conduit
11 into the dust arrester 78. 'Being of the cyclone
type, wherein the size of the dust arrester cham-

" ber is sufficiently large to reduce the pressure of

air entering the same and to reduce the velocity
of flow thereof, the particles of dust and abrasive
entrained in the air line precipitate into the hop-~
per 19 while the air is exhausted to atmosphere.
In this embodiment of the invention, the relation
of the free air inlet at 808 to the capacity of the
fan or blower 16 determines the pressure condi-
tion which will exist within the container 10,
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‘While each of the embodiments has been illus-
trated with both runs of work feed belt 23 pass-
ing through work chamber {8, it. will be obvious

that only the. feed run need extend into: said.

chamber to the abrasive nozzle. Also, the feed
belt need not extend completely through cham-
per {9, but may terminate therein, if the belt
drive is accommodated for reciprocation.

I claim:-

17 A  surface treating device comprising a
chamber having at least one opening therein, a

belt shiftable in said opening, a pair of rollers .

rotatably carried by said chamber adjacent said
opening and bearing against opposite faces of
said belt and against the walls of said chamber
to seal said opening, at least the upper roller
being formed from yieldable material, and abra-
sive feed means directed toward said belt.

2.-A surface treating device comprising a
chamber having an opening therein, a belt having
spaced oppositely moving runs passing through
said opening, an intermediate roller rotatably
carried by said chamber and positioned between
and engaged by both runs of said belt and bear-
ing against said chamber at its ends, a pair of
rollers rotatably carried by said chamber and
engaging the outer faces of said runs and the
chamber walls at the peripheries and ends there-
of, at least the uppermost roller being resilient,
and means for discharging abrasive on the upper
run of said belf.

3. A surface treating device as defined in claim

10
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2, and resilient strips covering the upper and
lower portions of said opening and engaged by
the last-named rollers.

4. In a surface treating device, a chamber
having an opening in one wall thereof, a pair of
vertical plates projecting inwardly from said wall
at opposite edges of said opening, a flat web
shiftable in said opening, means spaced from said
wall for shifting and supporting said web, and a
pair of idler rollers journaled in said plates to
rotatably engage opposite faces of said web, said
rollers bearing against said. plates-at their ends
and against the inner face of said wall through-
out their length. .

5. The combination defined in claim 4, wherein
rubber sheets carried by said wall close opposite -
portions of said opening and are engaged by the
peripheries of said rollers.

6. A surface treating device comprising a
chamber having openings in opposite walls, a
belt shiftable through said openings, means
spaced from said chamber for supporting and
shifting said belt, means for substantially sealing
said openings including idler rollers bearing
against opposite faces of said belt and against
the walls of said chamber adjacent said opening,
means for discharging abrasive at low velocity
onto said belf, and means for withdrawing air
from said chamber in greater volume than sup-
plied to said chamber by said abrasive discharg-
ing means. :

HALE W. PARRISH.



