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1
DUST COLLECTION SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

This invention is directed to devices and equipment for
removing process dust coming from a dust generating
machine, such as a sanding machine, and separating the dust
from exhaust air flowing from the machine. The invention is
more specifically directed to a compact and efficient system
for removing the production dust from the work area to a
dust collection station located beyond the work area, and
which removes a majority of the air from the dust flow.

For many types of machines for processing a workpiece,
some means has to be provided to dispense with the
grindings, chips, and particulate matter that is generated by
the machine during operation. For example, in the case of
wood working machines, such as sanders, joiners, and the
like, wood that is removed from a workpiece has to be
collected and removed from the work area so as to avoid
either a breathing hazard for the workman or a fire hazard.
More specifically, in the case of portable equipment, such as
floor sanders and edgers, it is conventional to draw off the
dust that is generated by the machines and then send the air
that is carrying the dust into a filter bag arrangement. An
alternative technique is to attach a flexible hose or conduit
to the dust outlet duct of the machine, and pump the air in
the conduit, plus the entrained dust, to a collection station
outside. For hand-held and mobile power tools, such as floor
sanding equipment, the associated dust collection systems
currently in use are cumbersome, impractical, or inadequate.

Two systems are currently in use. In one system, a blower
on the machine is used to extract dust from the sanding or
cutting operation, and the air and entrained dust go into a
filter to collect the dust and filter the air. Work operations
have to be suspended frequently to clean the filter and
dispose of the collected dust. These maintenance-intense
systems blind or clog readily, which reduces the pickup
volume at the source, allowing the particulate waste to
become airborne or to interfere with the operation. In the
second system a flexible hose connects the unit to an
external dust collection unit which draws the waste from the
tool. These systems do not deliver the necessary air volume
to the tool because of intrinsic mechanical problems of
delivering air through the extended lengths of flexible tub-
ing. Huge energy requirements and high air velocities are
necessary to overcome frictional losses. Frictional losses in
ducts increase exponentially with area velocity, so very wide
diameter tubing is used, and this relatively large tubing,
being quite cumbersome, hinders the operator in using the
machine.

The system of long flexible hoses for collecting dust from
portable wood sanding machines generally require a com-
bination of a number of different hoses of various diameters,
and a series of air pumps and blowers to maintain a
satisfactory air draw. In addition, because all of the air that
exits the sanding machine has to be carried all the way out
to a remote collection station, the flexible hoses are required
to have a rather large diameter.

Afilter bag that is carried on the portable sanding machine
is generally not satisfactory for a number of reasons. First,
the bags are either too porous and do not remove enough
particulates from the air, or are too fine and tend to clog after
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a period of operation, choking off the flow of exhaust air
from the machine. Also, the bag collection system concen-
trates the fine particulates of a combustible material (wood
dust), and this dust can ignite if a spark or heated material
from the sanding operation lands in the bag. Such a situation
can produce an explosion, and thus exposes the worker to an
unnecessary danger.

A number of cyclonic separators have been proposed,
typically for separating particulate matter, such as grain,
powders, or dust, from a flow of air. However, to date, no
one has proposed or considered mounting a cyclonic sepa-
rator on a portable sander or other dust generating device so
as to concentrate the dust and allow a smaller air flow, and
a smaller conduit, to be used is moving the dust to the remote
dust collection station.

OBIECTS AND SUMMARY OF THE
INVENTION

Accordingly, it is an object of this invention to provide a
highly energy efficient cyclonic separator-based dust collec-
tion system that avoids the drawbacks of the prior art.

It is a more specific object to provide a dust collection
system in which the air pressure drop is dramatically
reduced as compared with prior art dust collection systems.

It is a further object of this invention to provide a dust
collection system in which a majority of the separation of
dust from the exhaust air and the filtering of the exhaust air
are carried out at the dust-generating machine or tool.

It is another object to provide dust collection system
which reduces the power requirement, and also reduces the
inherent fire or explosion hazard of the dust collection
equipment.

According to an aspect of the invention, a compact and
efficient dust collection system is provided for collecting
production dust from a floor sander or other source machine
that generates such dust in a production operation. The
source machine has an internal blower for picking up the
dust that the machine generates and exhausting the dust,
entrained in a stream of air, to an exhaust outlet on the source
machine. A compact, low-volume cyclonic separator is
mounted on the source machine. The cyclonic separator has
an inlet portion at the top, and an inner tubular baffle coaxial
with the upper inlet portion and having open ends. The inlet
portion and inner baffle define between them an annular inlet
space. A frustoconic portion beneath the upper inlet portion
and having a wide end joined at the inlet portion and this
descends to a narrow lower end, where there is a dust outlet
duct. An inlet duct receives the air flow and exhaust dust
from the machine and injects this air flow into the annular
inlet space. a pleated air filter, or equivalent air cleaning
means, is situated above cyclonic separator for cleaning air
that passes out through the tubular baffle. This permits the
filtered clean air to return into the ambient air in the vicinity
of the source machine. The dust is then concentrated at the
bottom of the cyclonic separator. An elongated flexible duct
or hose is coupled from the dust outlet duct of the cyclonic
separator to a dust collection station positioned remote from
said source machine. Because the dust is concentrated in the
cyclonic separator, the air flow or volume required for
conveying the dust to the dust collection station is reduced
by a factor of between five and ten as compared with the
systems discussed previously. This is because the secondary
air flow between the separator and the dust collection station
is used only for moving the preseparated dust, and does not
have to supply the correspondingly greater air volume that
is required to extract the waste dust from the cutting opera-
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tion at the tool. Because the secondary air flow is reduced so
greatly, a much smaller diameter hose can be used, typically
% inch to 1 inch. This tubing can be bundled with the electric
cord for the tool, and thus will not interfere with operation
of the sander or other tool.

In a preferred embodiment, a rigid hollow conduit both
serves as the tubing connecting the outlet of the machine to
the cyclonic separator and as the means for supporting the
cyclone separator on the machine.

The system can be run at a lower power requirement, e.g.,
at 110 volts, which is an advantage in that many non-
commercial locations do not have 220 volts or three-phase
power. The operator can continue to work without
interruption, as the dust is carried to a much larger receptacle
at the dust collection station. There is increased fire safety,
as the heat and sparks that can result from the grinding or
sanding operation are far from the dust storage location. An
improved inlet port for the cyclonic separator permits supe-
rior dust pickup and better separation with less back pressure
resulting from the separation. Industrial hygiene is vastly
improved.

a second cyclonic separator can be used at the outside dust
collection station, separating the dust from the incom-
ing air flow, and dropping the dust from the nose of the
cyclonic separator into a drum or similar receptacle.

The above and many other objects features, and advan-
tages of this invention will become apparent from the
ensuing detailed description of the preferred embodiments,
which is illustrated in the accompanying Drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective system view of a dust collection
system for a floor sander and an edger, according to one
embodiment of this invention.

FIG. 2 is an assembly perspective view of the cyclonic
separator that is mounted onto the floor sander, according to
this embodiment.

FIG. 3 is a top view of the barrel of the cyclonic separator
of FIG. 2.

FIG. 4 is a schematic elevation showing flow of air and
waste for the cyclonic separator of FIG. 2.

FIG. 5 is a perspective view of the cyclonic separator that
is mounted onto the edger machine according to this
embodiment.

FIG. 6 shows the cyclonic separator of FIG. 5 with filter
cartridge removed, and with some hidden elements illus-
trated in dash lines.

FIG. 7 shows the cyclonic separator that is mounted onto
the collection drum at the dust collection station according
to this embodiment.

FIG. 8 is a top view of the cyclonic separator of FIG. 7.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Now with reference to the Drawing, FIG. 1 shows a dust
collection system according to an embodiment of this inven-
tion in which dust is separated from the air flow at the tool
or machine, with the air being cleaned and returned to the
ambient in the vicinity of the tool and with the dust being
transported on a smaller volume air flow to a remote
collection site.

A dust generating machine or tool, here a floor sanding
machine 12, has a built-in exhaust blower 14 that vacuums
up any sanding dust produced and discharges it upwards
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through an upright pipe 16. An inlet-connection ell 18 is
mounted at a top end of the pipe 16, and a compact cyclonic
separator 20 is supported on the ell 18. In this embodiment,
the cyclonic separator 20 has a barrel or drum 22 at its upper
end. The cyclonic separator can be described with additional
reference to FIGS. 2, 3, and 4. An inlet pipe 24 that fits into
the ell 18 extends though the barrel 22, as will be discussed
later. a tubular baffle 26, which has open upper and lower
end, is disposed coaxially within the separator barrel 22.
This baffle 26 can be cylindrical in some cases, and here has
a tapered, frustoconic shape. An upper annular plate 28
closes off the top of the barrel 22, with the baffle 26
extending to or penetrating through a central opening in this
plate 28. The baftle 26 and barrel 22 define between them an
inlet space 30 beneath the upper plate. A distal end 32 of the
inlet pipe 24 protrudes into a central portion of this inlet
space 30, and this geometry reduces turbulence and back
pressure at this point, providing a more efficient air flow.

A frustoconic cyclone portion 34 has a wide, upper mouth
joined to the barrel 22, and the cyclone portion 34 tapers
downward to a smaller opening at its nose, where a dust cup
36 collects the sanding dust that is separated from the
spiraling internal air flow. An dust outlet pipe or exhaust
pipe 38 protrudes from the dust cup 36, and an elongated
flexible hose or conduit 40 (see FIG. 1) carries off the
sanding dust in a small-volume air flow to an outside remote
dust collection station 42. The dust collection station will be
discussed later.

An air filter assembly 44 positioned atop the cyclonic
separator 20 filters the air that flows from the sanding
machine 12 and through the separator 20, and returns the
filtered air back to the ambient space. As shown in FIGS. 2
and 3, this assembly includes a vertical threaded post 46
mounted on a brace 48 across the mouth of the internal baffle
26, which extends upwards above the plate 28 along the
vertical axis of the separator 20. a pleated cylindrical filter
cartridge 50 is positioned here and held in place on the post
46 using a washer 60 and thumb nut 62.

In this embodiment, an upper portion 64 of the baftle 26
protrudes above the annular plate 28, forming a cylindrical
flange that fits into a circular opening (not shown) in the base
of the cartridge 50.

FIGS. 3 and 4 illustrate the air flow through the cyclonic
separator 20. The air enter via the inlet pipe 24 into the space
30, and then proceeds on a downward spiral path towards the
dust cup 36 and the lower nose of the cyclone 34. The
sanding dust remains in the cup, and the airflow proceeds
upwards along the axis or core, through the baffle 26, and out
through the filter assembly 44. The cyclonic separator pre-
sents only a small back pressure to the exhaust blower 14 on
the machine 12, and only a minor air flow volume, provided
as a suction or draw from the remote dust collection station
42, is needed to move the concentrated dust from the dust
cup 36 out through the flexible conduit 40. This permits the
conduit 40 to be small in diameter, e.g., % inch in most
applications, and this is far less cumbersome than the large
diameter conduits required by the prior and present remote-
collection systems. The power cord for the machine can also
be bundled with the flexible conduit 40, which has advan-
tages for the operator.

As also shown in FIG. 1, a second tool can also be
provided with a cyclonic dust collection system, and in this
embodiment, an edge sander or edging tool 66 is shown. The
edger 66 has an internal exhaust blower (not shown), which
picks up process dust and blows it through an exhaust pipe
68, here a rigid tubular member that also supports a cyclonic
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separator 70. This separator can be of a smaller size than the
separator 20. An inlet pipe 72 is fitted into the pipe 68 and
extends into a barrel 74 of the separator. An inner baffle 76
is disposed coaxial with the barrel 74. A frustoconic cyclone
78 is joined with the barrel 74 and tapers downwardly
terminating at a dust cup 80, from which a dust outlet pipe
82 extends. A second flexible small-diameter conduit 41
then leads from the dust cup 80 to the remote collection
station 42.

An annular plate 84 closes off the top of the barrel 74, and
a support bracket 86, here formed with two upwardly
extending legs, rises vertically above the opening at the
center of the plate 84. a post 88 with internal female threads
is supported on top of the bracket 86. a thumb wheel 90,
having a male threaded shaft (not shown), is used to secure
a pleated cylindrical filter cartridge 92 in place against the
top of the cyclonic separator 70.

Details of the remote collection station 42 of this embodi-
ment are illustrated in FIG. 1 with additional reference to
FIGS. 7 and 8. Here, a cyclonic separator 94 disposed at the
remote station is of frustoconic shape, with an inlet pipe 96
that is fed from the conduits 40 and 41 with the process dust
from the machines 12 and 66. a siamese connection can be
used here. This separator also has an internal tubular baftle
98, disposed coaxial with the frustoconic separator 94, and
having an upper portion that extends above the top of the
separator to serve as an air exhaust port. A dust conduit 102
extends downward from a nose of the separator 94 into a
dust collection drum 100 (or other dust storage vessel). In
this case a top of the drum 100 has a fitting 104 that connects
with the dust conduit 102. As shown in the top view of FIG.
8, and upper annular plate 106 closes off the top of the
cyclonic separator 94, and the inlet pipe 96 protrudes into
the middle of the volume that is defined between the wall of
the cyclonic separator 94 and the tubular baffle 98.

Referring again to FIG. 1, exhaust air from the separator
94 is carried via a conduit 108 to a filter unit 110 which
removes remaining particulates in the exhaust air, and
thence via another conduit 112 to an air pump 114. The
pump provides a draw of vacuum that moves the dust, plus
a relatively small flow of air, from the dust cups 36, 80 of the
separators on the two tools, through the elongated flexible
conduits 40 and 41 to the dust collection station 42, where
the air flow continues through the cyclonic separator 94, so
that the process dust ends up in the barrel 100.

Because the dust and exhaust are from the tool are
separated out at the cyclone separators 20 and 70, only a
small amount of air flow is needed to carry away the dust to
the remote dust collection station 42. The air volume to the
tool can be reduced by a factor of between five and ten times,
because it is only used to extract the preseperated waste, and
is not supplying the considerably greater air volume needed
to extract the waste from the cutting or sanding operation.

The independent stand-alone dust collection station 42
downstream of the filter/separation 20 and 70 contains all
the processing waste from the portable processing
equipment, which is recovered by means of a small negative
pressure operating through the cyclone separator 94. The
drum or barrel 100 can be provided with a plastic bag liner.
As the dust barrel is at a negative pressure, a vacuum bag
hold down feature is employed, in which a hose 116 extends
from the pump 114 to a vacuum inlet fitting 118 on the barrel
100, to maintain a vacuum or negative pressure between the
barrel and the plastic bag liner to draw and hold the bag to
the inside of the barrel. The bag can be tied off and lifted out
when full, thus eliminating the need to dump. This also
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keeps the operators from being exposed to the fines and dust
contained in the bag. The independent stand-alone nature of
the waste collection drum or barrel 100 also allows for
different size barrels to be interchanged easily and cost
effectively, accommodating the scope of the project and the
volume of waste material to be collected.

The advantages over the prior art dust collection systems
can be quickly summarized as follow: There is a low
power/low energy requirement, and the system can be
powered entirely from a 110V single phase supply. The
small flexible tubing 40 for carrying the dust from the tools
makes machine operation vastly easier, and the tubing can
even be bundled with the power cord for the tool. The
operator does not need to interrupt the sanding, grinding, or
finishing process for the purpose of unclogging or emptying
bags or filters, or for removing waste bags from the tool or
machine, as the waste material is carried continuously from
the tool to a large off-worksite container. There is improved
fire safety as any friction-induced flame or sparks will not
reach the storage location for the combustible waste mate-
rials; that is, the waste collection barrel is far downstream of
the grinding or sanding operation, and is at a location far
from the operator. The high-efficiency cyclone separators,
with low pressure drop inlet tubes, provide for superior dust
pick up at the tool, and permit the waste material to be
carried off without significant back pressure. The filter
service interval is also very long, and pressure loss through
the filter cartridges is also very low. The filtration of air and
separation of dust vastly improves the industrial hygiene for
the operators.

While the invention has been described hereinabove with
reference to a few preferred embodiments, it should be
apparent that the invention is not limited to such embodi-
ments. Rather, many variations would be apparent to persons
of'skill in the art without departing from the scope and spirit
of this invention, as defined in the appended Claims.

I claim:

1. A dust collection system for collecting production dust
from a source machine that generates such dust in a pro-
duction operation, said source machine having a blower
means for picking up said dust and exhausting the dust
entrained in a stream of air to an exhaust outlet on the source
machine; comprising

a cyclone separator mounted on said source machine, said
cyclone separator including a circular upper inlet
portion, an inner tubular baffle coaxial with the upper
inlet portion and having open ends, the upper inlet
portion and inner baffle defining between them an
annular inlet space, a frustoconic portion beneath the
upper inlet portion and having a wide end joined to the
upper inlet portion and a narrow lower end, a dust
outlet duct at said narrow lower end, and inlet duct
extending from outside the upper inlet portion into said
annular inlet space;

air cleaning means above upper inlet portion for cleaning
air that passes out through said inner tubular baffle and
permitting the air to return into ambient air in the
vicinity of said source machine;

a first conduit coupled between the exhaust outlet on the
source machine and the inlet duct of the cyclone
separator; and

an elongated flexible duct coupled from said dust outlet
duct to a dust collection station positioned remote from
said source machine, for conveying a minor flow of air
plus dust entrained therein to the dust collection station.

2. A dust collection system according to claim 1 wherein
said air cleaning means includes a replaceable air filter
removable positioned above said outer cylinder.
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3. A dust collection system according to claim 2 wherein
said air filter is in the form of a cylinder mounted coaxially
with said cyclone separator.

4. A dust collection system according to claim 1 wherein
said inlet duct penetrates to a region of said annular inlet
space that is midway between said upper inlet portion and
said inner tubular baffle.

5. A dust collection system according to claim 1 wherein
said first conduit is a rigid hollow member forming means
for supporting said cyclone separator on said source
machine.

6. A dust collection system according to claim 1 wherein
said inlet portion and said tubular baffle are in the form of
coaxial cylinders.

7. A dust collection system according to claim 3 further
comprising a threaded post extending upward at an axial of
said tubular baffle and above said cyclone separator, and
female threaded means for holding said filter in place on said
threaded post.

8. A dust collection system according to claim 1 wherein
said dust collection station includes a second cyclone sepa-
rator having an inlet port to which said elongated flexible
duct is connected, a dust collection drum positioned below
a lower end of said second cyclone separator for receiving
the dust carried to it through said elongated flexible duct,
[an] a pump for drawing air through said second cyclone
separator, and an air filter interposed between an outlet baffle
of said second cyclone separator and said air pump.

9. A dust collection system according to claim 1 wherein
said elongated flexible conduit is a hose of about % inch to
one inch in diameter.

10. Portable independent stand-alone cyclonic dust col-
lection station adapted to receive production dust from a
dust-creating tool via an elongated flexible conduit that
carries off the production dust from said tool to an inlet pipe
of the dust collection station; the dust collection station
comprising

a. a frustoconic cyclonic separator having a wall that is

at least partly conic, said inlet pipe penetrating said
wall;

20

25

30

35

8

b. a dust collection drum disposed beneath said separa-
tor;

c. a fitting connecting a lower nose of said cyclonic
separator to said drum and closing off an upper side of
said drum;

d. an internal tubular air baffle disposed coaxially within
the cyclonic separator and having an exhaust port
leading from an upper end of said cyclonic separator;

1 an exhaust conduit extending from said exhaust port of
said tubular air baffle;

g. filter means having an inlet pipe connected to said
exhaust conduit for catching particles passing out of
said exhaust baffle, and having an outlet; and

h. an air pump having an intake connected to the outlet of
said filter unit and an exhaust for discharging cleaned,
filtered, and dust-free air into the ambient.

11. Portable independent stand-alone cyclonic dust col-
lection station according to claim 10 in which said filter unit
and said air pump are mounted on a wheeled hand truck.

12. Portable independent stand-alone cyclonic dust col-
lection station according to claim 10 in which said dust
collection station is powered by a 110 volt single-phrase
motor.

13. Portable independent stand-alone cyclonic dust col-
lection station according to claim 10 wherein said vacuum
drum is provided with a plastic bag liner.

14. Portable independent stand-alone cyclonic dust col-
lection station according to claim 13 further comprising a
vacuum hold-down arrangement which includes a vacuum
inlet fitting on said drum, the hold-down arrangement draw-
ing and holding the bag liner to the inside of drum.

15. Portable independent stand-alone cyclonic dust col-
lection station according to claim 10, wherein said cyclonic
separator has a frustoconic side wall, with said inlet pipe
penetrating the frustoconic side wall.
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57 ABSTRACT

A dust collection system for portable sanding or grinding
equipment employs a cyclone separator mounted directly on
the tool or machine, with a dust outlet duct at the narrow
lower end of the cyclone, and a cartridge air filter mounted
on the top of the cyclone. The filter returns the air flow from
the machine to the ambient air in the vicinity of the tool. The
dust is concentrated in the cyclone, and a small volume air
flow then moves the dust through an elongated flexible hose
or duct to a remote dust collection station. An air pump at the
remote dust collection station provides sufficient air flow to
draw the small volume of air plus entrained dust from the
tool-mounted cyclonic separator. A cyclonic separator at the
remote station separates this dust from the air flow and
deposits it in a collection tank or drum.
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 316

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but was deleted by the reissue patent; matter
printed in italics was added by the reissue patent. Matter
enclosed in heavy double brackets [[ ]J] appeared in the
reissue patent but is deleted by this reexamination cer-
tificate; matter printed in boldface is added by this reex-
amination certificate.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

The patentability of claims 10-15 is confirmed.

New claims 16-19 are added and determined to be patent-
able.

Claims 1-9 were not reexamined.
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16. Portable independent stand-alone cyclonic dust
collection station according to claim 10, in combination
with a dust-producing tool having an internal blower
that produces a stream of air in which the dust is
entrained; and an elongated flexible conduit extending
from said dust producing tool and connected onto the
inlet pipe of said frustoconic cyclonic separator.

17. Portable independent stand-alone cyclonic dust
collection station according to claim 10 in which said
exhaust port is formed as an upper portion of said inter-
nal air baffle.

18. Portable independent stand-alone cyclonic dust
collection station according to claim 10 wherein said fit-
ting that connects the lower nose of the cyclonic separa-
tor to the drum spans across the top of the dust collection
drum and supports said lower nose of said cyclonic sepa-
rator.

19. Portable independent stand-alone cyclonic dust
collection station according to claim 10 wherein said inlet
pipe of said cyclonic separator includes a siamese con-
nection for accepting a pair of elongated conduits from
respective dust-producing creating tools.
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