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This invention relates to a an apparatus for
separating into its conponenfs a continuously
cireulating mixture of two or more granular or
comminuted materials, some of which have dif-
ferent specific gravities.

It is contemplated that this invention will
prove particularly useful in connection with 2
surface treating apparatus of the kind described
in application Serial Numper 608,386, filed August
2, 1945, which issued as Pai. #2,455,514 ond
was reissued as Re. 23,186, for this present in-
vention makes it possible to separate and to re-
claim in & continuous operafion the valuable
abrasive or treating materials from the worth-
less refuse or dust which is drawn off with it
from the surface being treated. ‘

The surface treating apparatus to which we
refer draws off the mixture of treating material
and waste in 3 powerful suction cwreni after
the blasted abrasive has impinged at the work
surface with an induced air current which flows
in through a perforate ring around the tool head.
One problem which arises in connection with its
use, ig that of providing a grit reclaimer which
‘will work under extreme low-pressure conditions.
Another problem is that of providing o reclaimer
which will work quickly and continuously, so that
it can be used to keep the machine supplied with
‘plenty of treating material without periodic shut-
downs. Another practical problem is to provide
a reclaimer which can be regulated to suit the
many different kinds of abrasive and waste en-
countered, One furither problem is to make the
process of separation observable so that the op-
‘erator may wateh while it is in operation and set
the device for its most efficient operating condi-
tion.

One important object of the invention is to
provide a grit reclaimer which will cperate in a
continuous cycle under very low pressure or vac-
uum conditions when separating two solid ma-
terials, e. g. grit from refuse.

Another object of our invention is to provide
“a grit reclaimer which employs as a separating
agent the same suction current which is used to
convey the msaterial into the separator.

Another object of this invention iz to provide
a method and apparatus by which a mixsure of
granular or comminuted materials, one or several
of which are hegvier than the others, can be sep-
arated into its components.
~ Another object of the invention is to provide
‘a separating device which can be adjusted for
-use with different materials or diiferent sized par-
‘ticles of the same materials. C

10

15

20

25

30

35

40

40

50

58

2

Ancther object of the invention is to make the
separating process observable.

Another object of this invention is to provide
an apparatus capable of separating two inter-
mixed fine-particle materials of different spe-
ecific gravity.

Another object of the invention is to provide
2 grit reclaimer of 5 type which will reduce the
likelihood of contaminating the grit with the
refuse. ’

A further object of the invention is to provide
a grit reclaimer which will work efficicntly aboard

ship and in similar conditions where iis position

is not always upright.

Other objects and advantages of the invention
will appear from the foliowing description. A
preferred example is described, it conformity
with U. 8. Revised Statutes Section 4888, It is
not intended thereby to limit the invention except
as defined by the claims. Although ithe appara-
tus is described as 2 grit reclaimed, it should he
understood that “grit” includes all abrasives—
metal, grit, shot, sand, rice hulls, walnut shells,
and other treating materials as well, and also
that the methoed is applicable to separate any rela-
tively heavy material from other relatively light
maierials.

In the drawings,

Pig. 1 is a view in elevation, partly in section,
of a portion of a surface treating device, includ-
ing a grit reclaimer embodying my invention and
a feed hopper, a feed valve, and pressure and
suction lines;

Fig. 2 is a view in clevation ang in section of
a modified form of grif reclaimed similar in most
respects to the one shown in Fig. 1;

Fig. 3 is z view In section taken on the line
111111 in Pig. 2;

Fig. 4 is a view in elevation and in section
taken along the line IV—IV in Fig. 1;

Pig. b is a view looking down along the line
V—Vin Fig. 2;

Fig. 6 is a view of the handle which controls
;ch: adjustable lip on the refuse exhaust regu-
ator.

- Broadly considered, our invention includes a

cylindrically-walled expansion chambker or cy-
clone 32 into which an air streatn containing the
intermixed materials is introduced through an
inlet 33 in the wall 31 of the cyclone 32. The
intermixed solids are shaken out of the air stream
as it decelerates atd they settle on an inclined
bottom plate 3T beneath the ¢yclone 32 while the

-air stream passes up and out through an open-

ing 34 in the top of the cyclone 32 into a series
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3
of passagewszys 3% and 35 preferably of substan-
tially constant cross-sectional area. The solids
fall through a narrow slit or perforation 4¢ at
the lowest point of the inelined fleor 37 on to a
reversely~inclined corrugated slide 42, Beneath
the hottom edge 44 of the slide &2, where the
mixture falls off the slide, is a duct 86, which
preferably has a lip 47 that zan be lengthenad
or shortened to bring it closer or farther from
the falling mixtute or the lip can be swung ahout
a pivol fo widen or narrow the opening of the
duct 46. In this area, the air current passes from
the passageway 26 laterally or across through
the falling mixture into the duct 46. As it does
50, the solid particles of lowsr specific gravity are
carried by the air stream intp the duct 46, The
particles of higher specific gravity have top much
inertia to be deflected or carried intg the duet
48, and drop on kelow the opening 45 of the duct

46, and eventually fall into the collecting bin 27. 2

A sereen 2§ reimoves any coarse waste that may
have been too large to be blown into the duct 45.

When a fine abrasive is being ireated, a drop
plate 67 is suspended from the front edge of the
sHde 42, and the air current passes down below
the opening 45 and must blow upwards inio it,
so that only the light particles of refuse are car-
ried into the duct 46.

In Flg. 1, the device is illustrated in connection
with the grit feeding portion of a surface treating
apparatus. The griy [0 is orizinally stored in the
hopper (1, from which it falls into the housing 12
of a feed valve 13, preferably of the type de-
seribed and claimed in co-pending application,
Serial Number 55,243, filed Cctober 18, 1848, now
Pat. %2,5621,931, which was a continuation-in-
part of application Serial Number 768,198, filed
August 12, 1947, now abandoned. This apparatus
shown in Fig. 1 is movably mounted on wheels 14,
but it may be stationary, or mounted on skids or
in some other manner, so far as the present in-
vention is concerned.

The pipe 16 is a conductor of compressed air
which, after passing through several valves,
strainers, ete., none of which is material to this
invention, is divided at the valve 1T to How into
the two conduits 18 and 20. The conduit 18 con-
nects with the feed valve (3, and the conduit
20 connects with the hopper !{ to equalize the
pressure inside the hopper |1 with that in the feed
valve [3. The air blast thirousgh the valve 13 picks
up the grit {1 and carries it ouf through the con-
duit 21, to the operating head (not shown), where
it is blasted against the surface and remaoves
therefrom waste material 28, suech as rust, saw-
dust, paini, varnish, or other unwanted coating.
A powerful air pump (nof shown?, simultaneously
exerts g suction foree through the conduit 22, the
housing 23 of the grit reclaimer, and the conduit
24, which is connected to the operating head, to
withdraw from the working area the used grit 19
and the waste materials 25 which are by that time
mixed with the grit 9.

This reclaimer is used in the sucticn cireuit un-
der the low pressure conditions prevailing there
to separate the grit 10 from the waste 25 in 3 con-
tinuous c¢ycle. It feeds the grit 18 to the hopber
ti, and passes the waste 28 out through the con-
duit 22 fo a refuse eollector which is not shown
here. The reclaimed grit 10 can be used over and
over several times, and there is no need tc stop
the apparatus Lo reload it with new grit until the
old grit is completely expended,

The grit 0, when separated from the waste,
falls through = screen 26 into a bin 27 which is
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kept at the same pressure as the reclaimer by ithe
vent pipe 29. A dump valve 28 at the bottom of
the bin 27 remains closed while the tank 11 is un=-
der presswre greater than atmospheric and the
hin 27 is under a vacuum condition. It opens
when the air pressure in the hopper H is reduced.
When the valve 2B is closed, the grit 10 stores up
in the hin 27, and is ready to fall info the hopper
Il when the valve 23 opens, Details of the dump
valve 28 nsed not he described here, as it is al-
ready described in copending application S. N.
608.386.

In the reclaimer the unseparated mixture is
carried by the air stream into the grit reclaimer
23 through the conduit 24 which is attached to an
inlet fittinzg 3% near the top of the housing 23.
Part of this inlet fitiing 30 is preferably of a
smaller diameter than the conduit 24 so that it
may 2ot as a nozzle to speed up the velocity of
the air stream. From there the zir siream car-
ries the mixture through the opening 33 in the
cylindrical wall 31 and into the cyclone cham-
her 32,

The cyclone 32 is a cylindrical expansion
chamber, preferably made of or lined with a very
hard grit-resistant surface and mounted remov-
ably near the top of the housing 23, As the air
current goes around the cyclone, it slows down
hecause the chamber is so much larger than the
size ¢f the fiiting 20. A certain turbulence comes,
boo, when the circular air current passes the inlet
gpening. This agitation and reduced momentum
allows the air siream to drop practically all the
solids it carried into the cyclone befcre the air
sirealn passes cuf through the opening 34 in the
top of the cyclone.

The alir stream empties into the laferal pas=-
sageway 28, and then down into the vertical pas-
sageway 38, These passageways 35 and 36 have
substantially the same cross-sectional area, so
that the velocity of the air stream in them will
ramain about constant., This constant velocity
has the important effect of keeping in the air
streamm any material which it may have carried
out of the cyclone 32. Particles of orit are gen-
erally too heavy to be carried out of the cyclcne
32, and the particles of light refuse 25 which may
be carried out of the cyclone by the air stream
usually pass up the exhaust duct 45 instead of
fallihg into the bin 21 with the grit (8.

The floor 37 of the grit pot 3% below the cyclone
chamber 32 slopes away from the passageway 36
toward the other side of the housing 23 and an-
other shorter wall 38 slopes in toward it from the
housing wall 23. The two walls 3T and 38 con-
verge toward a narrow slit or perforation 40,
across which we prefer to have a flapper or gate
4f made of some elastic material. This flapper
will he forced open from time to time by the
weight of the mixture above it, but otherwise it
keeps the slit 48 substantially closed, so that al-
most no air current passes through it, but goes
out the opening 34.

An chservation window 31 (see Fiz, 2) may he
placed cprosite the gate 41 so that during opera-
tion it is possible to see whether the erit and
dust mixture are passing satisfactorily.

The mixture of selids, after being dropped ouf
of the air current in the cyclone 32, falls on to
the inclined floor 31 and slides toward the open-
ing 48. From time to time the flapper 4! opens
and lets the solics fall through on to the slide 42.

The slide 42 is inclined in the opposite direction
to the floor 31, and is preferahly corrugated or
serrated, having longitudinal troughs 43 (see Fig.
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4) so that the mixture will be rather evenly dis-
tributed over the slide 42 even when the reclaimer
ijs tilted. This feature becomes an important one
aboard ship, for it tends to spread out the sliding
mixiure evenly, a thing which would be impos-
siple if the mixture poured back and forth across
the slide 42. As the mixture moves down the slide
42, the smaller particles 23, which are the waste
dust-like particles, tend to settle toward the bot-
tom layer and the larger particles 19, which are
mainly the ahrasive, tend to rise to the top.
wWhen the mixture falls over the edge 44, the
abrasive {8 tends to fall with a larger frajectory
than the waste 25. The waste tends o fall on the
side nearer the mouth 45, where it is more easily
picked up by the air stream passing into the
mouth 4%,

Tn the device as illustrated in Fig. 1, the pas-
sageway 36 extends down opposite the mouth 15
of the duct 45. A powerful suction pump is con-
nected through the conduit 22 to the duct 46 and
draws the waste 25 into a refuse collecting tank,
The air path is from the passageway 36 into the
duct 46, so that it passes laterally through the
falling mixture. The heavier particles 9 of the
mixture come under the influence of this air
stream, but possess sufficient inertia to fall past
the lower lip 47 of the mouth 45 and drep down
on to the screen 26 instead of into the mouth 45,
The lighter waste 25 is more sasily influenced hy
the airstream and moves into the duct 48 through
the mouth 45 and out through the conduit 22 o
the waste colleetion tank.

The mouth 45 of the duct 46 extends the width
of the reclaimer housing 23. Back of it the pas-
sage narrows toward & round fifting B¢, and, since
the velocity of the air stream increases as the
passage narrows, ence the waste 25 is picked up it
will not be dropped cut of the air stream,

The lip 47 is made adjustable in two ways, so
that it may be set to act praperly with any given
air current and any given type of grit. In the
first place the velocity of the air stream through
the falling mixture may be changed by swinging
the lip 4T up or down. The wider the mouth 45 1s
open, the slower will be the velpcity of the air
stream at that point. The entire lip 4T is piv-
oted on a hinge 43 with the usual pintle (see Fig.
1) or on a resilient hinge member 48a of fabric or
leather (see Figs. 2 and 5) whieh is fastened both
10 the lip 47 and to the duct 46. The handle 52
outside the chamber is attached to the shait 53,
which rides in a slot 59 in the calibrated dizl plate
84. The two cams 55 inside the chamber are
keyed to the shaft 53 and their rounded cam ends
56 bear on the bottom 57 of the lip 47, A spring
58 holds the lip 47 against the cams.

The other adjustment which can be made is to
lengthen or shorten the lip 47 by sliding the top
plate 60. In this way the edge 61 can be moved
into the best position with respect to the falling
mixture to capture the most waste. This adjust-
ment is preferably made while the machine is at
rest. There is a wing nut §3 on the bolt 64 which
fits in the slot 65 and holds the slide plate 68
rigidly azainst the lip base plate 62. By loosen-
ing this nut 63 the plate 80 may be slid into a
new position and the nut again tightened.

An obsgervation port 66 (see Fig. 2) allows the
operator to check on how the separation of the
grit and refuse is proceeding. In this way he can
make adjustments of ihe lip 47 and the handle
52 best suited to the velgcity of the suction cur-
rent and to the weight of the abrasive materials
being used.
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6
Wheére very fine abrasive is used, the modifica~
tlons shown in Fig. 2 are preferably employed.
There a drop plate 67 is suspended from the edge
44 to separate the falling mixture from the mouth
45, At the same time another partition 68 ex-
tending across the housing 23 and down elose to
the screen 28§ makes the air current take a more
circuitous route, as shown by the arrows in Fig. 2.
The plate 61 preferably extends down to the
sereen 26. This means that the mixture will fall
through the screen 26 into the chamber 27 before
the lighter waste particles come under the influ-
ence of the air current sweeping down the duct
36 through the screen 25 and back up to the
mouth 45 and into the duct £6. The heavier grit
10 has sufficient momentum to keep it {rom be-
ing blown back up through the sereen 26 by the
air current. The light dust and waste, on the
other hand, is easily carried back up info the
duct, 46,
- With this device, the whole separating opera-
tion is continuous. It is done under reduced pres-
gure in a totally enclosed machine. Also the same
stream of air which conveys the mixture in, is
diverted and carries the dust and refuse out to
its dump bin. By means of the flapper 4f and
the controls at the mouth 45, the above device
achieves an exceptional result in the continuous
separation and recovery of freating materials
from the refuse picked up on the treated surface.

What js claimed is:

1, In a device for continuously separating com-
minuted materials of different specific gravities
which enter said device in suspension in an air-
stream, the combination of: a closed housing; an
expansion and whirl chamber within said hous-
ing, having an opening in its upper end and a
sloping floor at its lower end: an air inlet pipe
passing through the wall of said housing and into
said chamber for carrving said air stream jnto
said chamber, the solid materials being therein
separated from said air stream and falling on said
sloping floor while said air stream passes out satd
opening in the upper end of said chamber; a gate
at the lIower end of said chamber; closure means
for holding said gate closed except when the
weight of the material which has slid down said
fioor and against said gate forees said gate open,;
an ineclined slide with its high end beneath said
zate to receive material passing therethrough; a
duct extendineg out of said housing from an open-
ing beneath and adjacent the lower end of sald
slide: a receptacle in said housing below said duct
opening; a screen supported in said housing be-
tween the inlet opening of the outlet duct and
said receptacle, so that large sized particles are
caught and retained by said screen; a generally
upright partition extending in front of and
spaced away from the inlet end of said duct and
the low end of said slide and down about to said
screen; and a conduit in said housing for con-
ducting said air stream from said chamber to a
position beyond said partition and below said
sereen, said air stream being thereby passed
through said material on its way into said duct,
carrying with it the lighter material, while the
heavier material falls into sald receptacle, said
material falling through said screen before said
air eurrent acts upon i to blow said lighter ma-
terial up into said duct,

2. In a device for continuously separating com-
minuted materials of different specific gravities
which enter said device in suspension in an air
stream, the combination of: a closed housing; &
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cyclone chamber within said housing, having an
opening in its upper end and a floor sloping to=
ward an opehing at its lower end; an gir inlet pipe
passing through the wall of said housing and into
said chamber for carrying sald air stream into
said c¢hamber, the solid materials being therein
separated from said air stream and falling down
said sloping floor, and out said opening at the
lower end of said chamber while said air stream
passes out said opening in the upper end of said
chamber: an inclined slide with its high end be-
necath the opening at the lower end of szid cham-
ber to receive material passing thersthrough: a
duct extending out of said housing from an open-
ing beneath and adjacent the lower end of said
slide; a receptacle in said housing below said
duct opening; a screen supporied in said hous-
ing between said duet opening and said reeep-
tzele, so that large sized particles are caught

and refained by said screen; a generally upright :

partition extending in front of and spaced away
from said duct opening and the low end of said
slide and down abous to said sereen: and a eon-
duit in said housing for conducting said air
stream from said chamber to below said screen
and said partition and passing through said mea-
terial below said screen, sald air current acting
upon it to blow the lighter material up into said
duct while the heavier material falls into said
receptacle.

3. In a device for continuously separating com-
minuted materials of different specific gravities
which enter said device in an air stream, the com-
bination of: a closed vertically extended hous-
ing; walls defining a round expansicn and whirl
chamber within said housing adjacent the top
thereof, said champer having an opening in its
upper end and a sloping floor at its lower end;
an air inlet pipe passing through the wall of said
housing and into said chamber for carrying said
airstream into said chamber, the solid materials
belng therein separated from said air stream and
fz2lling on said sloping floor while said air stream
passes out said opening in the upper end of said
chamber; means for preventing passage of air
along the path of said solid materials: an in-
clined slide substantially the width of said hous-
ing with its high end beneath the low end of said
sioping floor to receive the solid material there-
irom; means on the slide for spreading ocut the
s0lid material in a thin substantially flat shees
as it passed down said slide and by the time it
falls from the slide’s low end; a duct extend-
ing out through one wall of said housing, gener-

elly paralle]l to and beneath said slide, having an

orening beneath and adjacent the lower end of
gaid slide, said duct opening being of generally
rectangular slit form, with its wide dimension
extending laterally substantially the width of said
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slide and its narrow dimension lying generaily
vertically; a receptacle in said housing below said
duct cpening; and g generally flat rectansular
conduif, substantially the width of said housing
along one lateral dimension but substantially
narrower along its other lateral dimension, for
conducting said air stream from said chamber
down along the side wall of said housing on the
opposite side thereof from said outlet duct to a
position opposite the opening of said duct, said
air stream being thereby formed into a relatively

at sheet and passed through said thin sheet of
soiid material cenerally perpendicular therete on
its way into said duct, carrying with it the lighter
material, while the heavier material falls into said
receptacle.

4. The device of ¢laim 3 in which the means for
preventing the passage of air along the path of
said soild materials, comprises a gate at the lower
end of said sloping bottom above said slide, said
gate being a flexible sheet of rubbar secured only
at its upper end to said chamber walls, with its
lower end reaching substantially to said bottom,
50 that it substantially prevents the passage of
air therethrough. but, because of its flexihility,
its lower end will be swunz by the weight of solid
material azainst it and sald soiid material will
fail out onto said slide.

5. The device of claim 3 wherein {he lower wall
of said duct includes a lip havinz a free edge at
the said duct opening; said lip at its opposite
edse having a pivotal connection with the fixed
Iower wall portion of the duet, szid lip ineclud-
ing a slide member adjustable lengthwise of the
duct, and means for rotatably adjusting said lip
about its pivetal connection.
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