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My invention relates to improvements in pneu-
matic conveyor machines for handling commi-
nuted materials.

The objects of the invention are to provide
means whereby material may be moved through
pipes with a minimum of air and with air at
relatively low pressure; to provide means where-
by the material may be raised from a point below
the conveyor machine by suction and raised
above said device by air pressure. A further ob-
ject is to provide a blower element in the con-
veyor machine which will provide both the suc-
tion to elevate the material up to a given eleva-
tion and to provide the air pressure to force the
material beyond the point to which it was ele-
vated by suction. Still further objects are to
provide means for intermittently delivering the
material from a suction zone into the air pres-
sure zone for conveyance through a pipe to a
point of discharge, and also to reduce the air
pressure flowing to the said pipe at the moment of
delivery of the material into the air pressure
zone, whereby the air entering the pipe is pulsat-
ing and the material is substantially entrained in
spaced slugs for a portion of its flow through the
discharge pipe.

Referring to the drawings:

Figure 1 is a side elevational view of the in-
vention.

Figure 2 is a transverse sectional view taken .

on the line 2-—2 of Figure 1.
Figure 3 is an enlarged longitudinal sectional
view of the feed cone and the air chambers.
Figure 4 is an enlarged sectional view of the

suction pipe and feed regulating sleeve therein. .

Figure 5 is an enlarged detail view of the means
for supporting and adjusting the bafile cone.

In the drawings like characters of reference
indicate corresponding parts in each figure.

The numeral { indicates generally a conveyor
machine having a frame 2 which supports a
housing 3 and a main bearing 4. Journalled in
the bearing 4 is a rotating sleeve § which is sup-
ported at one end in an outboard bearing &,

which outboard bearing is carried upon a pedestal

7, see Figures 1 and 4. The sleeve is preferably
fitted with a drive pulley 8 and is adapted to be
driven through a belt 9 from a suitable source of
power, not shown. At the inner end of the ro-

tating sleeve 5 a feed cone i@ is provided, see ;

Figure 3, which cone is rotatable inside a cylin-
drical air inlet chamber {i forming one end of
the housing 3. The air inlet chamber is open on
one side to an air outlet chamber 12, which foo
forms part of the housing.
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A seal type bearing {5 is provided in the hous-
ing 8 between the chambers Il and (2 and is
preferably supported adjacent the inner end of
an air suction pipe 171, which pipe extends
through a suitably sealed opening [7A formed in
the housing 3. A disk (8 is rotatable upon the
bearing [5 and is fitted with a relatively heavy
rubber flap valve {8 which frictionally engages
the outer periphery of the feed cone to be nor-
mally driven thereby. The disk 1§ and the
rubber flap valve {9 form a base for said cone
and normally close off said feed cone from the
interior of the chambers {2 and {(.

A bafie 21, which is preferably conical in form,
is supported from the disk i8 upon legs 22, as
particularly shown in Figure 5. The legs 22 ex-
tend through the disk 8 and are threaded at
their free ends to receive small hand wheels 23.
These hand wheels are held against endwise
movement by brackets 25 mounted on the disk 8.
Fach bracket forms one abutment for its hand
wheel and the face of the disk forms the other
abutment, so that by adjusting said hand wheels

‘uniformly the baffle can be adjusted axially to

provide an annular gap at any desired distance
between the periphery of the bafie and the
valve 18. Access to the hand wheels 23 is ob-
tained through a door 27 provided in the hous-
ing 3.

A material suction pipe 38 is connected to the
sleeve 5 at the bearing 6, which pipe normally
consists of a horizontal member 31, a bend 32 and
a vertical member 33. The horizontal member is
alisned with the rotating sleeve § and slidably
mounted in said member to project into the
rovating sleeve is a sliding sleeve 35 through
which the material entering the suction pipe 38
must fow in order to reach the rotating cone i0.
The sleeve 35 is fitted with a push pull rod 36
which is threaded at its outer end as at 37 and
extends through a boss 38 formed on the bend 32.
An internally threaded hand wheel 39 engages
the projecting end of the rod 37 and is held in
close proximity to the boss 38 by a keeper 41, so
that by adjustment of the wheel 3§ the left end
of the sliding sleeve 38 may be moved towards
or away from the entering lip or inner periphery
42 of the rotating cone i0.

The numeral 45 indicates a blower of any
desired type having a suction inlet 46 and an
outlet 47. The suction pipe 17 is connected to
the inlet 48 and an air pressure pipe 49 extends
from the outlet 47 to the wall of the chamber {1
to the rear of the rotating cone 0.

The material delivered into the chamber (2
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drops into a boot 50 at the bottom of the housing
3, which is in effect at the base of the chamber
{2 and passes into a delivery pipe £2 leading to
any desired point of discharge.

The operation of the device is as iollows:

Starting from an initial condition in which no
material is within the rotating cone 18, actua-
tion of the blower §5 will tend to evacuaie the
space within the cone, and simultanecusly to
deliver air under pressure to chambers {1 and 2.
Since the lower end of suction pipe 38 is im-
mersed in the material to be raised, the partial
vacuum within the cone will cause the commi-
nuted material, entrained in air, to be drawn into
the cone, where it will impinge upon the bafile
plate 2i. It will be understood that dus to the
engagement of the annular flap valve 18 with
the base of the cone (0, the flap valve and there-
fore the baffle plate 21 will be rotating at the
same speed as the cone. Due to the deflecting
action of the bafile plate as well as its rotational
movement, the air and the entrained particles
will be driven cutwardly toward the interior sur-
face of the cone, and under the action of cen~
trifugal force the material will accumulate at
the juncture of the cone and the flap valve 19.
At the same time, the air in which the particles
are entrained will be drawn radially inwardly
past the wide end of the baffle plate and into
blower suction pipe 17, and the air entering the
blower will thus be substantially free of parti-
cles. During this action, a definite pressure dif-
ferential will be created across the flap valve {8
due to the partial vacuum within the cone {2
and the pressurized air within chambers {{ and
t2. This pressure differential will hold the flap
valve closed despite the thrust action of the
accumulating material against the valve. Ag the
accumulation of material progresses the thick-
ness of the annular ring of material will become
enlarged in an axial direction, and will finally
block the annular passageway or gap between
the bafie plate 21 and the cone {8. The actual
amount of material which will be accumulated
before this blocking action eccurs will depend
of course upon the axial adjustment of the bafie
plate, as determined by the positioning of hanrd
wheels 22. It will be understood however that
the pressure differential which holds the valve {8

closed is such that it cannot be overcome merely

by the thrust effect of the accumulated material
alone, no matter how much material accumulates
before the annular passageway is blocked.

Upon the blocking of the annular passageway,
there will be no subsequent flow of air into the
blower suction pipe {7, hence no substantial de-
livery of air to chambers {1 and {2, and the
pressure in the latter chambers will thus drop.
At the same time, the air pressure within cone
{0 which acts against the flap valve will remain
substantially the same or will rise slightly, since
the suction pipe 29 in effect connects the infe-
rior of the cone to atmosphere, and since there
is no longer any flow of air to create a partial
vacuum. The pressure differential tending to
hold the valve 19 closed will therefore be reduced
sufficiently to allow the thrust effect of the rotat-
ing material to overcome this differential. The
valve {9 will therefore be forced open, and the
material will drop into the boot 58 of chamber {2.

As the material moves out of cone {8, the an-
nular passageway between the bafile plate 2{ and
the cone will again be unblocked, allowing a re-
sumption of flow of air into the suction pipe 7.
This air will be delivered to chamber 12 and will
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thus force the material accumulated in the boot
50 into the delivery pipe 52, in the form of 2
relatively dense slug of material. At the same
time, the pressure differential across the valve
18 will again be built up to its former level,
forcing the valve closed, and the cycle will be
repeated.

It is important to observe that the event which
triggers the opening of the valve #9 is the rather
abrupt reduction of the pressure differential
across the valve, and not the gradual attain-
ment of a predetermined thrust force due to the
accumulated rotating material. This will result
in a positive and rapid dumping of the material
into the boot, and will avoid a “trickling” effect
which might otherwise occur. Furthermore,
since the amount of material which will accu-
mulate before this drop in pressure differentisl
takes place can be pre-selected by axial adjust-
ment of baffle plate 21, it follows that slugs of
material of any predetermined size may be deliv-
ered at determined rates by means of this device.

The adjustment of the sliding sleeve 85 in rela-
tion to the rotating sleeve § will depend to some
extent on the nature of the material being drawn
from the source of supply, the spesd at which
the rotating cone (0 is being driven and ths suc-
tion developed by the blower. If the rotating
sleeve 5 is rotating at a speed high enough to
cause the material fo be carried around on its
inner wall, the feed will increase if the sliding
sleeve is moved to the left to decrease the hori-
zontal length of the material body restrained in
its movement by centrifugal force. The adjust-

5 ment may need to be varied if the suction is

raised or lowered and if the speed of rotation is
raised or lowered.

What I claim as my invention is:

1. A pneumatic conveyor for comminuted ma-
terial comprising a housing having a suction zone
and an air pressure zone, said suction zone having
a suction pipe leading to a source of material sup-
ply, said air pressure zone having a material de-~
livery pipe, a driven pump having its suction con-
nection communicating with the suction zone and
its delivery connection communicating with the
pressure zone, a rotating cone connected to the
inner end of the suction pipe, the interior of the
cone being included in the suction zone, and a
valve at the base of the cone to seal its interior
from the air pressure zone, said valve being
adapted when opened in responss to material
bearing against it to drop the material from said
cone into the air pressure zone, and adjustable
means within the cone to regulate the flow of
material in the suction zone to the valve at the
base of the cone.

2. A pneumatic conveyor for comminuted ma-
terial comprising a housing having a suction zone
and a pressure zone, said suction zone having a
suction pipe leading to a source of material sup-
ply, and said a2ir pressure zone having a material
celivery pipe, a pump having its suction connec-
tion communicating with an open ended passage
extending through the housing and its delivery
connection communicating with the air pressure
zone adjacent the material delivery pipe, said
suction zone including a rotating cone having its
apex end communicating with the suction pipe
and its base end adjacent the air pressure zone,
an annular valve normally closing off the base
end of the cone from the pressure zone, said open
ended passage extending through said annular
valve and communicating with the interior of
said cone, and a bafile carried concentrically with-
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in the cone adapted to deflect material flowing

from the suction pipe onto the surfaces of the

cone.

3. A pneumatic conveyor for comminuted ma-
terial as claimed in claim 2 and an endwise mov-
able non-rotating sleeve terminating adjacent the
apex end of the rotating cone.

4. A pneumatic conveyor for comminuted ma-
terial according to claim 2, further provided with
a sleeve extending from the apex end of said cone
and rotatable therewith, a non-rotatable slesve
in telescopic relation with said cone sleeve, and
means for moving said non-rotatable sleeve in an
endwise direction, whereby the amount of exposed
interior surface of said cone sleeve may be varied.

5. A pneumatic conveyor for comminuted ma-
terial comprising a housing having a suction zone
and a pressure zone, said suction zone having a
suction pipe leading to a source of material supply

and said air pressure zone having a material de- 2

livery pipe, a pump having its suction connection
communicating with an open ended passage €x-
tending through the housing, and its delivery con-
nection communicating with the air pressure zone
adjacent the material delivery pipe, said suction
zone including a rotating cone having its apex
end coraraunicating with the suction pipe and its
base end adjacent the air pressure zone, an an-
nular valve normally closing off the base end of
the cone from the pressure zone, said open ended
passage extending through said annular valve
and communicating with the interior of said cone,
a baffle carried concentrically within the cone
adapted to deflect material flowing from the ma-
terial suction pipe onto the surface of the cone,
and means for adjusting the bafile lengthwise of
the cone.

6. A pneumatic conveyor for comminuted ma-
terial comprising a housing having a suction zone
and a pressure zone, said suction zone having a
suction pipe leading to a source of material sup-
ply and said air pressure zone having a material
delivery pipe, & pump having its sucfion con-
nection communicating with an open ended pas-
sage extending through the housing, and its de-
livery connection communicating with the air
pressure zone adjacent the material delivery pipe,
said suction zone including a rotating cone hav-
ing its apex end communicating with the suction
pipe and its base end adjacent the air pressure
zone, an annular valve normally closing off the
base end of the cone from the pressure zone,
said open ended passage extending through said
annular valve and communicating with the in-
terior of said cone, a bafile carried concentrically
within the cone, the oufer edge of said baffle be-
ing spaced inwardly from said cone so as to leave
a relatively small annular passage for the flow of
material from said suction pipe toward said valve,
and means for adjusting the axial distance be-
tween the outer edge of said bafile and said an-
nular valve.

7. A pneumatic conveyor for comminuted ma-
terial comprising a housing having a suction zone
and a pressure zone, said suction zone having a
suction pipe leading to a source of material sup-
ply, and said air pressure zone having a material
delivery pipe, a pump having its suction connec-
tion communicating with an open ended passage
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extending through the housing and its delivery -
connection communicating with the air pressure
zone adjacent the material delivery pipe, said suc-
tion zone including a rotating cone having its
apex end communicating with the suction pipe
and its base end adjacent the air pressure zone,
an annular valve normally closing off the base
end of the cone from the pressure zone, said
open ended passage extending through said an-
nular valve and communicating with the interior
of said cone, and a baffie carried concentrically
within the cone adapted to deflect material flow-
ing from the suction pipe onto the surfaces of
the cone to accumulate an annular body of ma-
terial between the baffle and the cone and to
cause the differential pressure between the suc-
tion zone and the pump to be reduced allowing
said valve to open and discharge the accumulated
materiai, said material discharge through the
valve serving to restore communication between
the suction side of the pump and the suction
zone whereby the pressure in the air pressure
zone will be restored and drive said material
through the material delivery pipe.

8. A pneumatic conveyor for comminuted ma-
terial as claimed in claim 7 and an endwise mov-
able non-rotating sleeve terminating adjacent
the apex end of the cone.

9. A pneumatic conveyor for communited ma-
terial comprising 2 housing having a suction zone
and pressure zone, said suction zone having a
suction pipe leading to a source of material sup-
ply and said air pressure zone having a material
delivery pipe, a pump having its suction connec-
tion communicating with an open ended passage
extending through the housing, and its delivery
connection communicating with the air pressure
zone adjacent the material delivery pipe, said
suction zone including a rotating cone having its
apex end communicating with the suction pipe
and its base end adjacent the air pressure zone,
an annular valve normally closing off the base
end of the cone from the pressure zone, said open
ended passage extending through said annular
valve and communicating wtih the interior of
said cone, a baffle carried concentrically within
the cone adapted to deflect material flowing from
the material suction pipe onto the surface of
the cone, and means for adjusting the baffle
lengthwise of the cone and to accumulate a body
of material to restrict the flow of air from the
suction zone to the suction side of the pump
whereby to create a pressure reduction in the
differential between said suction zone and the
pump allowing the valve to open and discharge
the accumulated material, said material discharge
through the valve serving to restore the pressure
between the suction side of the pump and the
air pressure zone and cause the material to be
driven through the material delivery pipe.
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