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ABSTRACT OF THE DISCLOSURE

This invention relates to classifying apparatus particu-
larly adapted for segregating shot adapted for peening
operaiions. It also provides by means of a plurality of
generzlly helically shaped flight members for removing
contaminants as well as dist and foreign matter from the
shot, Through the use of associated screcning apparatus,
shot of different size can be selected prior to sorting.

This invention relates to classifier apparatug for segre-
gating and scparating various size shot for peening op-
erations after removing contaminants, dirt and foreign
materials which usually tend to impair selection.

In many peening operations, it is particularly desirable
that the shot which are to be projected against the ma-
teria) to be treated shall be of substantially spherical con-
figuration and shall also be of substantially uniform size
for each different operation. -

Some articles require peening by different size shot at
different areas. Under such circumstances, the work is
often treated by directing different size shot from differsnt
pozzles or jets to different parts of the work, in which
event, shot of different sizes becomz intermingled as used
shot and must be segregated for reuse conditions. At other
times, shot of different sizes occasionally become inad-
vertently intermingled and should be separated to the
proper size and shape, prior to use. For these reasons,
extremely careful sorting and classifying, as well as the
removal of imperfect shot from the batch is of great im-
portance. Shot which are damaged or roughened or in
any way broken and having rough edges cannot well be
used in the operation. Urless rapid sorting and segrega-
tion can be provided, replacement of material, with result-
ant needless expense, comes about. The invention here to
be described makes it possible to provide for the con-
tinued reuse of shot while, at the same time, it insures
that the shot size seccted shall be of the desired substan-
tially spherical shape and free from rough edges, as well
as of the chosen and sclected size, with oll contaminants
removed and worn shot Adiscarded, as necessary.

The inventiun is practised by providing for reclassifying
and sorting the skot through the use of units which first
screen out foreign particles and bodies ol a size usually
larger than the shot to be worked upon, The so-screened
composition is then supplied to a cleaning unit which
segregates dust, dirt and lightweight refuse, such as paper
scraps and other similar material, from the mass after
which the sorting, segregating and exclusion of imperfect
material is carried on. Following this the shot are grouped
and segregated as to size. Then, the sized shot are selected
as to quality.

As the invention is constituted, one of its main objec-
tives is that of providing a classifying structure for segre-
gating shot of random size into uniform size masses and,
at the same time, to provide for removing from the
initial mix any irregular or foreign bodies and, in addi-
tion, removing dust and dirt from the shot prior to sort-
ing so that the selection can best be achieved and the se-
Yection apparatus shall not foul from foreign bodies.

In its preferred embodiment, the invention provides for
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screening the shot to be seiected and then feeding this
shot which may be of random size and, even then, usually
including some foreign bodies and dirt through a cleans-
ing unit through which air is drewn and which thus re-
moves substantially all dirt and dust from the shot prior
to size and shape separation. Following the cleaning, the
shot and any foreign bodies still therewith associated are
supplied in any desired fashion to a separstor or screening
unit adapted to make a general classification of the shot
in accordance with size and weight but not necessarily
excluding irregular or rovghened shot and often contain-
ing small foreign bodies not snitable for the peening op-
cration. Following this broad selection of shot size, the
shot are fed or directed into hoppers from which they are
supplied to classifier units each having a plurality of
flights along which different shot are passed. The flights
are arranged about a central support column to follow
2 substantially spiral or helical path from the top to the
bottom, with the pitch of the spiral or helix being care-
fully selected so that shot may move gravitationally from
the top to the bottom of the classifier. Each flight is
equiangularly spaced about the support column and each
has a like helical or spiral pitch.

Shot directed into the several flights at the topmost
portion leave at the lowermost portion. Each flight com-
prises what may generally be considered to be a ribbon-
like surface of selected width extending from rop to bot-
tom of the support. Nlustratively, the ribbon may be
feamed from a strip of metal having one edge secured to
the support with the attachment following the stated spiral
or helical path thercabout to make a plurality of com-
plete turns about the support column from its top to bot-
torn. The free edge of the ribbon-like structure extends
outwardly and is inclined to the central support column
at any desired selected angle usually chosen within a
range of 40° 10 50° to the normal.

The width of the flight surface extending outwardly
from the central support column is such that with the
gravitational fall of the shot to follow the spiral path from
top to bottom, the shot supplied to the flight tend to roll
along the flight and, with the drop from the top (the point
at which the shot are introduced into the flight) to the bot-
tom, shot of desired size roll along the flight surface. If
the shot are smooth and round so as to roll easily by
veason of having single point contact only with the sur-
face, they are subject to the effects of both centrifugal
force tending to act in an outward direction along a path
normal to the support and to the force of gravity acting in
a downward direction. The vectorial sum of the forces
acting upon the chot is such that shot of a size for which
the fiight unit width is particutaily designed wil! ride up
along the flight surface and spili over the cdge thereof prior
to the time of reaching the lowermost portion. Shot
which are rough and which have sharp or roughened sur.
face portions introduce greater amounts of friction with
the flight surface than do the spherical and substantially
perfectly formed shot. In practise, the greater the flight
width, the larger the shot size to be selected.

The result is that any burred, roughened or uneven
peripheral formation of shot produces frictional effects of
a magnitude acting against the flight surface which is
sufficient to preclude such imperfect shot from riding
cutwardly far enovgh on the flight surface to pass beyond
the outer edge. Such imperfact shot then tend to remain
closer to the surface of the support column about which
the flight is moutned. Finally, when such articles reach
the bottom of the spiral or helix, they are collected at a
point at which the flight terminates.

A catch pan is also arranged to surround all of the
flights. It is a'so held from any selected number of upright
supports and follows likewise a substantially like pitch
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along the helical or spiral path from top to bottom. The
catch pan has its surface arca generally substantially
paralie] to the flight surfaces. The outer edge of this
spirally arranged catch pan is provided with a substan
tially vertical or npright upstanding edge to hold shot from
passing off its edges. The inner edge of the catch pan is
held in contact with the same vpright support colemn as
that about which the flights are mounted. Also, the catch

_ pan is positioned between selected flight members in a

manner to be clear of each flight and yet to be interposed
between adjacent flights. All shot which overflow the
edge of any flight are caught by the catch pan. Likewise,
as soon as the catch pan is reached, the shot tend to roll
thereoa along its upper surface and follow a path leading
toward the outer edge and the upstanding rim.

The catch pan in its interleaved relationship to the flights
starts generally as the first or uppermost flight set or cell
starts its second turn of the helix. The catch pan is then
spaced uniformly between the top of the first helical mem-
ber as it starts its second turn and the bottom of the last
member of the flight set or cell.

The perfect or spherical shot again roll with only one
point contact on the surface of the catch pan and are able
to roll along the flights and the catch pan with minimal
friction so that this shot in proceeding over several con-
volutions of the spiral or helix from top to bottom all
gather toward the outer edge of the catch pan and in a
region generally adjacent to its upstanding edge, This pre-
cludes any further separation distance occurring between
the central support column and the shot. At the bottom
of the catch pan path the good short are removed by
falling into a collector bin and are ready for immediate
reuse,

Toward tne inner edge of the catch pan and in & region
generally adjacent to the upright support, a further cok
lector duct is provided to collect shot which are not quite
good enough to be reused for all purposes but which may
be mixed with some shot which are of adequate size but
of less perfect configuration which may have spilled over
the edge of one of the flight paths, Also, shot which are
perfectly reusable at times for one or another reason
may not have reached the pan edge and if collected with
less perfect shot can be resorted. Generally speaking,
the pitch of the catch pan corresponds to that of the spiral
or helix except as will be later explained for certain parts
of the flight paths end for a region at the lowermost or
discharge end where the slope may be reduced.

All shot graded and separated according to the stated
procedure are then gathered into hoppers or supply bins
for reuse at a later time. Al shot so gathered are cleaned
by reason of the cleaning operation first occurring. All
short so pathered are also free from contaminants and
are thus segregated to provide clear distinction between
perfect and imperfect components,

The invention has been illustrated in accordance with
one of ils preferred forms depicted by the accompanying
drawings wherein:

FIG. 1 is a schematic showing gencrally in the form of
a flow diagram to represent the sequence and manner of
segregating usable shot from unusable of different size
characteristics;

FIG. 2 is an elevational view showing one separating
wnit for selecting usable shot and with this, a series of
separate flights onto which the shot for selection is de-
posited from a supply and depicting the paths followed
and the relationship of the catch pan to the overall
assembly;

FIG. 3 is also an elevational view of the structure of
FIG. 2 but looking at FIG. 2 from the direction of the
arrows on the line 3—3; :

FIG. 4 is a top plan view of the structure of FIG. 3
looking from the direction of the arrows on the line 4—4;

FIG. 5 is a view of the lower portion of FIG. 2 looking
in the direction of tue arrows on the line 5—S$ to show
the discharge paths;
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FIG, 6 is a partial sectional view of the lower
of FIG. 5 taken the Iine 5---§ Jooking in the di
m of the arrows and also showing the shot di
FIG. 7 is an clevational view of a semi-ometric type
particularly to show the npper portion of the separator
and to show the manner of attaching the separate flights
and the pan around the central support column, as well
as to show the relationship of the flights to the shot slide;

FIG. 8 is an enlarged sectional view also of a semi-
isometric type of the lower portion of the separator to
show the lower section of the multiplicity of separate
flights and the catch pan showing the manner of selecting
usable short from unusable;

FIG. 8a is a section on line 8¢—8a of FIG. 8 showing
particularly the termination of the flights relative to the
catch pan at the discharge region;

FIG. 9 is an elevational view, partly in section, of the
upper portion of the classifier stricture t¢ show the manner
of supplying shot for classification to a conical distributor
for feeding the different separate flights;

FIG. 10 is an clevational view, partly broken away,
further to show the shot selection separators relative to
the supply and discharge;

FIG. 11 is generally a top plan view of the structure
of FIG. 10 looking along the line 11-—11 of FIG. 10 and
in the direction of the indicated arrows;

FIG. 12 is a sectional and top view taken through the
structure of FIG. 10 along the line 12—12 looking in the
direction of the arrows particularly to show the mannet
of supplying different size shot to different selecting flights;

FIG. 13 is an elevational view partly broken away of
the structure of FIG, 1! taken along the line 13—13
fooking in the direction of the arrows;

FIG. 14 is a sectional view of the dust collector stfwe-
ture of FIG. 1, particularly to show both the supply and
the dust cleaning arrangements;

FI1G. 15 is a sectional view through the dust cleaner
of FIG. 14 taken along the line 1515 looking in the
direction of the arrows to show particularly the vibration
means for dislodging collected dust prior to its discharge;
and

FIG. 16 is a top plan view of the dust collecting struc-
ture of FIG. 14 taken from the plane of the line 16—1§
looking in the direction of the arrows particularly to
show the cleaning mechanism by which the collected dust
is removed.

Referring now to the drawings for a further understand-
ing of the invention FIG. 1 may first be considered. This
is a schematic flow diagram to indicate the operational
sequence for segregating shot of different types and sizes.
The shot (not identified by legend in FIG. 1) are first
supplied into a shot hopper 11 in any desired fashion.
‘The hopper has a foraminate screen 12 stretched across
its upper portion. The screen is of a mesh sufficiently
coarse to pass all shot sizes that are desired for use in
a peening operation to be undertaken but sufficiently small
in mesh size to screen out all refuse items which, if per-
mitted to be directed toward the shot ejecting jets or
nozzles, might cause a collecting or jamming of such ele-
ments,

The infalling shot fed into the supply hopper 11 are fed
out therefrom, as desired, and then directed cutwardly
through the conventionally indicated shot ejecting cham-
ber 13. Air or fluid under pressure from any desired source
(not shown) is supplied through the inlet tube 15 into the
ejection chamber 13. This forces the dispensed shot out-
wardly from the chamber and npwardly through the tube
15 to a cleaner and separator upit 16.

The separator is a generally cylindrical shaped unit into
which the shot input supplied from the hopper 11 falls at
the end of its passage through the tubular member 15. A
partial vacuum is maintained in the séparator 15 through
the conneciion by way of the connecting tube 17 indo
the dust collector 18 to which a suction blower, conven-
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tionally represented at 19, is connected. Dast and dirt or
other contaminants which are lighter than the input shot
to the separator, pass through the connecting tube 17 and
into the collector 19, as will be later discussed. Shot and
other parts or components of comparable size fali down-
wardly by gravity through the separator and through an
outlet gate, as conventionally represented st 29.

Any shot passing beyond the outlet gate 10 fall vpon
a vibratory feed eclement conventionally represented at
26. The vibratory feed element may be of any desired and
well known type, illustratively, one of the many types
manufactured by Eriez Magnetics of Erie, Fa. and sold
and marketed under the designation of “Vibratory Feed-
ers.” The feeder 26 is of such type that shot falling upon
its tray element 27 appropriately vibrated by a vibrating
mechanism (not shown) pass off from the open outer end
of the tray into a screen separating unit schematically
represented at 29,

For the most part, the outlet gate 29 includes a short
feed tube or discharge spout which extends into the region
of the vibratory feed clement. This provides an arrange-
ment whereby the shot which reach the vibratory feed
element tend to pile up to a very minor extent and soon
assume an angle of repose such that no further flow can
occur. As soon a8 operation of the vibratory feed is
initiated, however, the shot are jarred loose from the
fixed position and immediately feed out of the spout
or tray feed end 27 of the vibratory clement, It is thus
possible to use the combination not only as a feed ¢le-
ment but also as a valve control. Reference may be made
to FIG. 9 for a further description and it may be under-
stood that this general arrangement is uswvally preferred
for all vibratory feeds herein disclosed although operation
is not conditioned thereupon.

The screen separator is of any well known type having
a plurality of separated screening components positioned
one above the other thereby to make size selections, as
indicated. The screening components are so arranged that
each has a transverse mesh or foraminate screen con-
tained therein, The screens progressively have meshes of
finer size moving from the top to bottem. The spout or
feed tray 27 provides a loading source from the top down
to the bottom in the lower section 38 where substantially
only undersized shot or refuse remains. IHustratively,
the shot size selection provided may be such that oversize
shot pass out through the upper section. Shot of the larg-
est size to be used in the operation, shown illustratively
as a size 0.055 inch, pass out through the first or upper
separator section 31. Thesc shot then pass through the
flexible coupling or boot 32 to the tube 33 from the open
end of which the shot pass into a feed hopper 34, Any
oversize material that may have passed through the sepa-
rator 16 has been removed by way of the upper tube 35
through flexible boot connection 36 to the screen sepa-
rator 2% prior to selection in the separator 31. The middle
size shot (here illustratively assumed as size 0.033 inch)
are selected in the middle section 44 and are directed out-
wardly through the tube 45 which connects to the sepa-
rator section by way of the boot 46. The smalles: size
shot (illustratively size 0.011 inch) are separated in the
section 47 and supplied through the tube 48 cunnected to
the separator by the boot 49.

Arything smaller than the smallest size shot desired is
passed along to the lowermost section 30 and fed out-
wardly as refuse through the boot and tube 50 into a
collection bin 51. The screens {not shown) contained
within the separator may be vibrated to provide rapid
movement of the shot through the separating unit. Vibra-
tion to the separator is provided by way of the conven-
tionally represented vibrator motor 52 which, through
resilient connections 53, vibrates all of the foraminate
screens. The collected shot of various size are supplied
into the tubes 33, 45 and 48 and thence into the supply
or feed hoppers 34, 59 and 60 in approximately the de-
sired size for utilization. It is important here to note that
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irregular size or forcign bodies cannot be ;emoved unitl
the supply is first screened as to size, However, cven the
shot supplied along these paths after screening as to dze
may be of the approximate size, many of the shot may be
broken, have rough or flattened portions on one or more
surfaces sn as to lack substantially true spherical outer
coniiguration and so forth. Such shot are not desirable for
peening use and, therefore, should be segregated from
completely usable shot. Other shot may be decidedly un-
dersize and bave passed into the large size tubniar pass-
age by imperfect sorting.

Through the use and practice of the invention herein
to be described, the shot of different approximate size are
directed to three or more separate spiral classifier umits
61, 62 and 63 according to the size illustratively selected
for the purpose of description. The number of separate
classifying units may, of course, vary as desired but,
principlewise, the operation, as herein to be described,
will be understocd to be similar for each size shot, The
number of separators and the number of fights or cells
can vary widely, As a geseral rule, the more flights, the
greater the ouiput. Thus, the examples herein to be given
are to be regarded as purely illustrative and not limiting.
Very general reference will be given in this connection
to the particular form of classifier units but detailed refer-
ence will be given in respect of the discussion of various
other figures of the drawings, particularly FIGS. 2, 3, §,
7.8, 10 and 13 as an illustration.

Prior to directing the shot into the separator, the dust
is removed by the separator 16, as above discussed. This
dust passes into the dust collector 18, also discussed. The
dust flowing into the dust collector, as can be seen more
particularly from consideration of FIG. 14, enters by way
of the tubular inlet or connecting tube 17, Within the
collector vnit 18, as can be seen more particularly from
FIG. 14, numerous separating tubes are provided. Itust
is collected in the lower funnel-shaped portioi: 64 and
passes outwardly through the outlet tube 65 into any de-
sired form of collection hopper 66, Normally, e lower
portion of the outlet tube 65 is provided with a vibrator
valve 67 of any desired wel] known form which normally
tends to remain spring closed. It will zutomaticaily open
to discharge dust when the accumulated weight of the
dust is sufficient to overcome the spring pressure tending
to maintain the uait closed (sec FIG. 14).

The undersized shot and any undesirable small refuse
are collected in the collection bin $1. The oversize shot
which arc passed vutwardly through the tu.z 35 are col-
lected in the bin 68. Generally speaking, the collection
obtained in all of the bins 51, 68 and 66 may be classed
as refuse although it is cften desirable, particularly in
connection with the oversize material in the bin 68, to
make a further separation in order that small usable size
shot may not have failed to find their way into a collection
bin from which they may be reused.

Oversize shot particularly adapted for different forms
of peening operations alt flow to the spiral classifiers 61,
62 or 63, as the case may be.

A second group of vibratory feeds 69, 70 and 71 is
located at the outlet end of each of the faed hoppers 34,
59 and 60. Similar to the explanation given with respect
to the vibratory feed clement 26 and the collection tray
27, held thereon, each of the vibratory feeds 69, 70 and
71 may be of the general form and style already explained
and the operation may likewise be as explained. Under
these circumstances, shot which have been di:charged
from the hoppers 34, 59 or 60 (illusiratively) are suz-
plicd in part to the classifying units.

The shot are fed into the classifying units in any de-
sired fashion (s¢e FIG. 9) where the shot are sche-
matically represented at 72, The shot are adapted 10 be
supplied to the classifying units by falling from the vibra-
tory feeds toward the apex of a conical distributor 73.
The distributor is positioned and secured, as by welding,
to the upper end of a support element 74 (usually tubular
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to reduce weight) which extends upwardly approximately
centrally of the spiral or helical classifier unit. Any shot
72 falling onto the conical distributor element 73 slides
off it to impact the inner surfece of an open-ended cone
element 75 which is held and secured to extend arm mem-
bers Té which, in turn, are secured to frame members or
uprights 77.

Shot which are supplied in the region of the apex of the
conical member 73 generally roll along the outer conical
wall and then fall 10 the inner surface of the conical mem-
ber 75 or, in a few cases, drop directly from the edge to
the conical member 73 to the selector means. Thus, shot
which sirike the inner surface of the inner cone surface
7S or which fall directly downwardly from the conical
distributor 73 are received upon one of the flight surfaces
83, 84, 85 or 86, as the case may be. For this description,
it will be assumed that four separate fights are arranged
about the central distributor support element 74, al-
though, as already stated, more or even less flights can be
used within the principles of this consideration. These
flights (if the assumed number is four) then are ar-
ranged with a 90° separation between them (see, for in-
stances, FIG. 7).

Each of these flights is generally formed of a metal strip
about two to six inches wide (although this is stated iflus-
tratively and not in a limiting sense), One edge of cach
metal strip is fitted and held adjacent to the distributor sup-
port element 74. The other edge extends outwardly. The
surface of the strip which abuts the support element 74
is held adjacent to it and, for the most part, approximately
45* to its axis. Each flight is arranged in precisely the
same fashion with a 90° separation circumferentially be-
tween the flighis in the example illustrated by the draw-
ings which show four separate flights.

The upper and outer edge of each strip 84 which termi-
nates in the region where shot from the corical distributor
are adapied to be supplied is held by a strap or other suit-
able form of fastener 87 and sccured to the lower sur-
face of the conical member 75 thereby to maintain the
desired separation and the selected positioning of the flight
members. The inner edge of each flight strip is held to the
support. As can be seen from FIGS. 2 and 3, the flight
members extend substantially from the top to the boltom
of the distributot support element. All flight members are
similarly secored and similarly positioned relative to the
distributor support surface. Under the circumstances, when
shot are supplied from any of the vibrating feeds, such as
69, the shot reach the upper surface of one of the flight
members by way of the opening 88 at the lower portion
of the conical surface 75, As soon as the shot reach any
one of the flight surfaces, they immediately stait to fall
(that is, to roll or slide) by gravity along the flight sur-
face in the direction of the bottom of the supporting
column. The incline of the flight surface permits such
rolling or sliding along the member and finally (see FIG.
8, for instance) when the shot reach a position generally
designated as “A" it is almost at the edge of one of the
flight paths, Howcver, at this point, the shot has not
reached a velocity in the direction along which the centri-
fugal force is acting upon it which is sufficient to cause the
shot to leave the edge of the flisht path. However, at the
position designated “B,” it can be assumed that the force
acting upon the shot is sufficient to force it over the edge
of the flight path, in which event it wil] come to rest upon
the surface of the catch pan 89. It can then proceed
downwardly along the catch pan to the shot exit port 90
leading into a storage bin 91 in which the selected shot is
stored.

As can be seen particularly from FIGS. 2 and 3, the
various flight paths are shown in dotted outline relation-
ship. This is because of the muhtiple spiral or hefical flights
leading from the article-receiving region, where the shot
are discharged from the conical wisiributor 73 (o proceed
through the sorting operation. Any shot which lack spheri-
cal shape or which have been flattened in any respect
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cannot ride up the slope of the flights (usuelly in the
gencral range of 43°) to fall onto the catch pan 8. Such
conditions are represented by the shot component 92 (see
FIG. 8) which is irregular and tends to remain in & region
closely adjacent to the distributor support element 74.
Shot which are non-rcund or foreign particles i
to fall along the flight path are finally all collected at the
bottom of the assembly after having reached a barrier or
stop 93 leading into a discharge tube 94.

The shot which are deposited on the various flights after
being passed off the conical distributor, as already stated,
reach the flights 83, 84, 85 and 86. These flights, as above
explained, are formed normally from sheets of meta] and
are about two to four inches wide. The group of flights
then is separated by the spiral catch pan 89 having a sub-
stantially vertical upwardly extending outer rim 95, The
catch pan is very substantially wider than the inner flights
and, as above cxplained, it also is secured at its inner edge
to the central supporting. column. The flight members are
all attached to the central supporting column so as to be
equally spaced from each other. The catch pan is attached
to the supporting column at a distance from the lower-
most one of the first convolution of flight paths so as to
be spaced also at the same distance as each separate flight.
This causes a change in the spacing of the first flight com-
pared to the last flight for the second convolution and
S0 On.

Tustratively, if it be assumed that the flights 83, 84, 85
and 86 are each spaced two inches from each other, the
catch pan 89 will be secured to the supporting column
at a spacing two inches lower on the column and will be
angularly positioned to correspond illustratively to the
uppermost of the group of four flights, In order that the
shot may freely and uniformly roli on the pan for the as-
sumed condition, the catch pan has a spiral or helical
pitch of say, ten inches and will be uniformly sloped be-
tween its uppermost point of attachment and the lower-
most point of the first spiral. The intervening flight mem-
bers initially assumed to be spaced from each other by
two inches would, however, with a uniform pitck angle of
ten inches, come into abutting relationship with the pan,
particularly when, under the assumed example, it is borne
in mind that the flights are assumed to be spaced two
inches apart and the pitch of the pan is ten inches. Ac-
cordingly, the flights, as secured to the central supporiing
column, are arranged so that the pitch angle is uniform
for say the first 180° of the spiral and, with the assumed
example, the flight will be attached to the supporting cen-
tral column at a point four inches below the point of at-
tachment for the starting position following a 180" flight
path. Following the first 180° of the flight path, with the
assumed pitch of each helix or spiral being considered as
ten inches, each flicht must then extend along the central
support column for a distance of six inches at its inner
edge. This changes the pitch angle of the flight path for
the sccond half of each spiral tum but it also precludes
the establishment of contact between the separate flights
and the pan. The catch pan may actually be considered in
some resvects as a flight but having a much wider pitch.

Giving consideration particularly to the showings of
FIGS. 2, 3, 5, 7 and 8, & representation has been made to
illustrate the relationship between the separate flights 83
through 86 and the catch pan 89 all of which are ar+
ranged on substantially duplicate spiral paths. From this
consideration, it will be evident that shot directed from
the conical distributor 73 to any one of the flights 83

‘through 86, progressively move toward the discharge end

of the arrangement, The catch pan 89 winds itse]f in the
spiral fashion relative fo the plurality of flights always
{0 provide scparation betweenr the bottom and top of the
two nearest intervening flights. This positioning is ar-
ranged to preclude contact between the catch pan at any
point and the adjacent flight member and also to provide
sufficient intervening space to permit shot which move
sufficiently rapidly to move off the edge of the flight to be
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picked up in the catch pan to be moved downwardly there-
on. Shot 80 moving downwardly move further and furthey
out from the distributor support clement toward the outer
edgeoftheawhpmunﬁlthcymdoucm
to the vertical or upright rim 95. It is only the substantially
spherical shot which are able to acquire sufficient veloicty
to move outwardly to such position. Howma any shot
which are not substantially precisely spherical, even
though it may have acquired sufficient velocity to leave ﬂ:e
rim of the inper fights, will not be able to move satis-
factorily to the outermost position. Shot which do reach
the outer edge of the catch pan 89 then travel downwandly
to be discharged through the shot exit port 9¢ and to be
picked up in the storage bin 91. Shot which travel down
elong the catch pan 89 but which are not compleicly
spherical and wiih therefore acquire a velocity insuf-
ficient to move very far outwardly from the centrsl dis-
tributor support element 74 are fically gathered by im-
pacting the barrier 100, after which they are discharged
through the outlet port 181, Shot which remain on the
inner flights finally are collected at the end of the fight
paih and, as already stated, pass out through the discharge
tube 94 to be supplied to one of the collector bins. While
several classifier units 61, 62, 63 are shown in the flow
diagram of FIG. 1, it will be understood that the genera!
operation of each is similar, Therefore, suffice it to say
that the description hercinabove given is generafly ap-
piicable to all of the units but particularly adapted to the
one illustrated.

Considering reference to FIGS. 4 and 6 in this arrange-
ment, the edge 402 in FiG. 4 is diagrammatic of the start-
ing point of the catch pan 89 as it progresses downwardly
as shown in the remainung figures.

Making reference now paritcularly to FiGS. 10 through
12, the schematically indicated operation as set forth by
the flow diagram of FIG, 1 is enlarged. As desctibed by
FIG. 1, the shot from the hopper 11 which have been
screened by the mesh 12 are directed upwardly to the
separator unit 16. From this unit, as already explained,
dust, dirt and the like are removed by way of the con-
necting tube 17 and supplied into the dust collector unit
18. Cleaned shot, as also already explained, are supplied
to the vibrating fecd 21 and then to the scresn s=parator
unit generally designated as 29. In a normal operation,
the different classifications of shot as separated by the
separator unit 29 are all supplied to the collecting bins
which arc schematically shown at 34 in this figure,

The various flight units are positioned in any desired
generally nested arrangement to carry different grades and
size of shot to suitable exit ports. The complete unit is
supported upon a framework composed of frame uprights
103 and supporting plate members 104 and 105. At the
top of the unit, looking particularly at FIGS. 11 and 12,
the various screen separators direct the shot outwardly
as already explained to reach different storage bins. Fol-
lowing the flow diagram of FIG. 1, it will be observed
that FIG. 12 shows the feed from each of the vibratory
feed units into the spirally positioned classifiers, Generally
similar arrangements are shown by FIG. 13 and, with
the explanation above given, are considered to require
no further discussion, similar parts being desigrated by
similar legends,

The cust collector 19 is shown in further detzil in FI1G.
14. Referring to FIG. 14, the inlet from the separator 16,
as provided by the inlet tube 17, directs dirt, dust and
the Like interiorly of a housing 106, The top of the housing
is closed off by a hinged cover plate 107 through whick
the inlet tube 17 is passed. The lower pertion of the
bousing terminates in a generally funnel-shaped section
64 terminating in a tubular outlet 65 through the flapper
valves 67 through which collected materials may be with-
drawn. Any incoming dust, dirt and the like entcring
through tube 17 enters under pressure resulting from that
applied at the irlet port 14 and the suction of the blower
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19, Through the collector unit and to the outlet to the
suction blower 1% there extends a plurality of tubujar ele-
ments of an air pcrmeable nature which are positioned
or suspended within the cleaner to collect any dust or dirt
which fils to settle within the conical section &4. The air
permeable clements 119 are suspended from s support
plate 111 baving an opening 112 therein through which
the inlet tube 17 is passed. The support plate is carried
at its ends 113 and 114 upon flat spring elements 115
amd 116 which have one end secured to the interior wall
of the bousing 186. The flat spring ¢lements 118 and 116
bave sufficient resilicnce to support the plate and the sus- °
perded tubular members 110 Joosely relative to the side
walls of the housing. The interior tubular members 110
are secured or positicred at their upper ends in over-
lapping relationship %W e bushings 117 and, at their
lower ends, overize inlet ports 118,

Dust, dirt and the like drawn into the housing 106 that
does not fall immediately into the lower funpel-shaped
portion 64 is collected by the tubular members 110 and
is removed by a vibration of the members, It then falls
interiorky of the tubular housing to be collected in the
fashion explained, Such dirt or dust as may collect in the
interior of the tubes 118 is normally removed by means
of moving the cable 119 up or down therchby to move
the support plate 111 against the force of the flat spring
element 1S secured at point 120. The cable passes through
opening 122’ in the wall of the member 106 after passing
over the pulley 122. A downward pull on the cable op-
casioned by grasving the handle 123 will move the plate
and the assembly of members 110 laterally within the
housing with movement being obtained against the force
of the riat spring elements 115 and 116. Thus, several
downward pulls on the cable 119 are sufficient to vibrate
the tubular elements 110 to the extent required to pro-
duce vibration sufficient to dislodge collected dirt. Prompt-
ly following a refease of the cable, the flat springs return
the combination to its original position and location.

Making reference to FIG. 15, the relative layout of the
housing 166 and the support plate 111 positioned within it
is shown. In this respect, it is worthy to pote that the
support plate 111 is cut out as in the section 124 so as to
accommodate the inlet tube 17 and to provide sufficient
movement of the plate in a back-and-forth path to shake
dirt or dust from the tubular members 110 without inter-
fering with the iniet tube, The housing has cushioning
bumpers 125 formed of suitable resilieut material sup-
ported on opposite end walls to cushion the movement
of the support plate at either end of its travel.

Reverting now to the top plan view of the dust collector
1B as shown in FIG. 16, a hinged cover member is pro-
vided to cover the irterior region. The cover is hinged
along the line 135 and is arranged to be lifted by the usual
bandle clement 136. The cover member js usually cut
out as at 137 to permit full opening with the inlet open-
ing 17 in the indicated position. However, the entering
tubular member 17 is tightly surrounded by a flat plate
138 and beneath the edges of the cover 134 and the flat
plate 131 there is a splice plate 139 to maintain the tight
fit with the cover closed.

As can be seen particularly from the layouts of FIGS,
10 through 13 in particularly, a plorality of sorting units
for selecting different size shot may be =mbodied within
a single unit. As the invention is constituted, in most oper-
ations it is usually sufficient to select between three differ-
ent and chosen shot sizes. These may have any selected
size relationship. For other operations, however, it kap-
pens occasionally that sho! of different diameter ghould
be used and, therefore, the size segregation and selection
must be carried on on a different basis. For this reason,
each of the flight and catch pan units as depicted, for in-
stance, by such showings as FIGS. 2, 3, § and 7 and the
like, arc all prefersbly made removable one with re-
spect to the other in the combined unit as depicted by
FIGS. 10 through 13, for instance. In this cass, segregat-




sed. Even
though only the flights themselves would sequire change,
nonetheless, it is customary in the assembly and, be-
cause of the securement of each of the flights and the
caich pans to a central snpport member, to provide the
interchangeability as a complete unit. The sorting ap-
paratus thus described is subject to sclection of many
and various shot sizes with the substitution of different
gize elements in the operation.

Many and various modifications of the invention herein
described can be recadily made without departing from
either the spirit or the scope thereof as hereinafter set
forth by the appended claims,

Having now described the invention, what is claimed
is:

L Classifier apparatus for sorting and scparating shot
for use In peening operations comprising

a ceatral support member,

a plurality of inner flight members constituting a set,
¢ach flight member having one edpe secured to the
support member and extending outwardly there-
from, said flight members each following substantial-
ly the path of a helix starting and ending between
the ends of the svpport member, the plurality of
flighi members constituting the set being substantial-
ly equally angularly spaced and each having sub-
stantially equal pitch,

a catch pan member also having its edge secured to
the support member and extending outwardly from
the support beyond the edge of the flight members
of the set, said catch pan member also extending
along a helical path and being interleaved between
selected flight members of the set where the first
helical turn of one of the flight members is com-
pleted and the next turn of the helix of the inner
flight members is started and spaced substantially
vniformly between said flight members with its in-
ner edge also secured to the support member and
having a controlled pitch angle to space the said
members from contact while retaining substantially
equal separation at the secured edges,

a distributor means for introducing shot of various
classifications and mixtures of round, undersized and
partially mutilated into the flight set for sorting and
classification, the said shot being adapied to pro-

gress along the helical path of the flights between.

entry position and fingl discharge position gravita-
tionally and being subject by reason of the helical
configuration of the catch pan and flight members
to centrifugal force whereby substantially optimum
size spherical shaped shot upon being introduced
upon the flights roll relative to the flight and catch
pan so that substantially perfect shot pass over and
beyond the edge of the flight members to ihe catch
pan to the exclusion of non-spherical units and shot
of substantially spherical shape will roll along the
catch pan in the region near its edge of attachment
and imperfect shot will be retained substantially
within the inner area of the nested set, and

separate means at the Jowermost portion of the helical
path for collecting shot of the a.foresaid various
classifications.

2. The apparatus claimed in claim 1 comprising, in

addition,

an upstanding rim secured to the peripheral edge of

the catch pan remote from the central support and
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to prevent shot from leaving the catch pan at

any -
pointbetwemthesurtmdendoﬂheheliulpnh.

3. The apparatus claimed in claim 2 comprising, in

addition, .
means for terminating the belical path of each mem-
berof!heﬂightsetandof the catch pan at sub-

stantially the same region.
4. Theapparamsclumdmclam;immprmin
addition,
means at the terminaticn of said helical paths to seg-
regate substantially the spherical from non-spherical
shot at the catch pan,
means for collecting the so-segregated shot, and
means for collecting non-spherical shot remeining on
the flight path of the set at the end of the helical
path.
5. The apparatus claimed in claim 4 comprising, in
addition,
a barrier at the terminating end of the helical flight

paths for retaining articles remaining thereon sepa-

rate from material reaching the catch pan, and

transfer means to remove all material following the
path of the flights and the catch pan from the sup-
ply point to the end of the helical path.

6. Classificr apparatus for sorting and separating shot

for use in peening operations comprising

a storage hopper element adapted to receive shot for
classification including therein means for screening
contaminants of sizes generally larger than the shot
to be sorted,

a cleaning unit,

means for supplying shot from the storage hopper to
the cleaning unit, said cleaning unit providing means
for removing the dirt and dust from the shot mix-
ture supplied,

a plurality of separator units for separating shot gen-
erally as to size,
means for feeding the shot from the cleaning unit
to the separator units,

means for segregating the shot supplied to the separat-
ing units between oversize shot, a purality of se-
lected size ranges, and undersize shot and refuse,

a plurality of storage hoppers for storing shot of each
selected size separated by the separating unit,

a plurality of classifying units each comptising a plu-
rality of flight members each substantially uniformly
spaced,

a central support element for all of the flight members,

means for feeding the shot from each storage unit to
a therewith associated classifying unit, the fiights of
said clasifying unit each having one edge secured
to the central support means and extending outward-
ly from the support to form a shot-separating path,
the flight path of each flight following substantially
a helical path from an uppermost 1o a Jowermost
position, the several flight members constituting a
set and each flight being uniformly separated from
each other flight and each having a substantially like
helical pitch between their top and bottom and each
equiangularly spaced from each other,

a catch pan member also sc.ared 1o the central srp-
port member and extending outwardly therefrom be-
vond the extent of flight members, the catch pan
also following a substantially helical path and being
arranged to segregate cach convolution of the flight
paths from cach other and being positioned and
supported from the central support mcaas to start
at approximately the completion of the first turn of
the uppermost member of the flights and to be lo-
cated following the lowermost section of the flight
element in the same convolution, and

means at the end of the flight path for collecting shot
segregated by the flight between usable and non-us-
able or shot sclected for rerun for separation pur-

poses.
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- 7. Shot segregating and storing appuratue comprising, resilient means for discharging collected excess dirt
& classifier element, into an outlet. .
a cleaner clement for separating dine mv! dust from the ’d:.'lheammmdaimedindnm'lmmh
shot, ition,
means for introducing shot for classifiication into the §  resilient means for supporting the assembly means,
cleaner clement and means for withdrawing shot mcansformvinstheooﬂecto‘rmun‘lmemblylm
from the cleaner clement and delivering it %0 the the resilient force of the said resilient means where-
classifier element, by, with release, said means is adapted to vibrate
classification means for delivering shot from the clas- laterally within the apparatus, and
sifier element to the separator means, i¢  5top means for limiting the lateral movement.
scparator means for segregating the shot substantinfly References Cited
along a spiral path for segregation between spherical,
non-spherical and epproaching spherical classifica- UNITED STATES PATENTS
tions, 1,515,776 11/1924 Krussow ... _____ 200—112
a collector means sssembly for the dust and dirt sep- 1% 1,542,155 6/1925 Lyman . ___.___ 209—112
arated, 2,724,498 11/1955 Beresford . _________ 209—112

means within the collector for withdrawing dirt and
for absorbing excess introduced di]", and ALLEN N. K.NOWLES, Pﬁm Examiner.
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