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This invention relates to improvement in suc- 4 and the filter unit 7 are directly connected with
tion cleane™s, more particularly a suction cleaner and supported upon an exiension of the arma-
of the portable type wherein the dirt separation ture shaft of the motor 2.
is accomplished by means of a filter screen ro- - As clearly shown in Figure 1 the forward end

5 tating at & high speed and preferably positioned or apex of the conical filter unit T is positioned &
immediately ahead of the suction crealing fan. cenirally of the internal discharge outlet 8g

The object of the invention is {o provide a suc- from the nozzle 6, this discharge outlet opening
tion cleaner in whieh it is possible to effectively rearwardly into the large chamber surrounding
remove the dirt particles from the incoming zir = the filter unit with the space therebelow form-

19 stream by means of a rotating filter screen of Ing & relatively large receptacle for the dirt re- 10
a comparatively limited aree and thus dispense -moved from the incoming air stream by the Hi-
with the use of the usual filter bag into which ter unit.
the dirt-laden air is discharged. Figure 3 reveals the casing § as a unit detach-

And s further cobject of the invention is to able bodily from the main body of the cleaner

15 provide an efficient filter urit, capable of per- and parted in @ vertical plane coinciding sub- 13
forming effectively over long periods of time stantially with the base of the conical filter
without becoming clogged or reguiring frequent member. More definitely, there is provided at
removal for cleaning or renewal. - the forward end of the main casing 1 .of the

Other novel and meritorious features of the  cleaner, a vertically arranged wall § having a

20 invention will hereinafter be disclosed and in  radially projecting flange 92 against which the 20
connection with the accompanying drawings, ’m rear edge of the casing § has tight sealing com-
which: - tact. The casing § Is further held securely in

Figure 1is a general view in side elevation of rlace by a pair of clamping bolts 16, 10 one car-

g suetion cleaner embodying the novel features ried on each side of the casing 5 and adapted

25 of the invention with the nozzie’and flter por- {o engage a corresponding pair of notched sars 86

tions of the cleaner shown in vertical section, . B8, 11 integral with the radial Sange 8a.
Tigure 2 is a top plan view- of the cleaner The cleaner body is supported uvon g pair of
showing its general design and arrangement, front wheels {2, {2 and rear wheels {3, 13 and

Figure 3 is another view in side elevation but furthermore, is maneuvered over the carpet sur-
30 showing the nozzle and filler casing detached face by means of a handle, only the lower end bf 30
and partlally removed from the main body of the . .a U-shaped handle bail {4 being iHlustrated. .
cleaner, and MMoreover, the mounting of the supporting wheels
Figure 4 is a perspective view of the several Including means for vertically adjusting one pair
-parts making up the rotary fAlter, the several - to ralse and lower the. nozrle with respect %o
35 parts being separated in the direction of thelr the foor surface, is so common in suction clean- 36
common axis. er design that these details will be omitbed. c
The suction cleaner femhodying the present in- Referring now in greater detail to the fiter .
vention is preferably of the horizonial motor wunit 7 it is to be noted thaf the suction cham-
type wherein the motor, fan and, in this in- ber 3 is separated from the space enclosed by
49 stance, the filier member extend horizontally ~ the forward casing § by an sannular segrnent (5 40
and lengthwise of the cleaner. of the forward wall § of the main casing i, this -
As clearly shown in Figures 1 and 2 the body segment having & slight forward bulge which:
of the cleaner consists of 2 cylindric housing carrles its central portion a short distance iato
or casing § within which the motor 2 is sym- the space surrounded by the basal portion of the
45, metrically mounted, the forward portion of the Hlter unit 7. At the center of this partition wall
“caging | constituting the fon chamber § in which is an annular opening 15z concentric with the
is the motor-driven suction fan 4. Immediately | axis of the shaft 8 and roisilng parts carried
ahead of the cylindric casing | is 2 somewhai 'theneby This annular opehing or “fan sye” is
larger casing § of a rounded or bulbous forme- {he passage through which the fltered air enlers
50 tion supporting at its forward end a laterally the fan chamber 3, to be thence dispersed radi-
diverging nozzle portion §. The main portion ally outward and finally discharged in a rear-
of the casing 5 surrounds a conical shape filter ward divection through ports 18 extending
uni$ 7 which is supported at the forward end of arcund the periphery of the fan chamber and
g shaft B which also serves as the motor and info an- annular space between the mobor snd
85 fan shaft or, to pub it in ancther way, the fan - the swrrounding wall of the casing { and form-
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the fan chamber and which ultimately is dis-
charged into the atmosphere through groups of
slots 17, 1T located at the rear and on the sides
of the motor casing 1.

As clearly shown in Figures 1 and 4 the filter
unit per se consists primarily of a two-part
skeleton frame, having the form of a conical
shaped spider supporting a layer of filtering ma-
terial. The inner frame member {8 has an an-

nular ring i8a at its base supporting a tripod

with a threaded stem 8b at its apex., On the
bottom face of the ring 18a-is a group of three
concentric annular flanges 19 adapted to fit in a
complementary group of annular grooves 20
formed in the face of the front wall § of the main
casing 1. The purpose of these interfitting flanges
and grooves is to create or form an air seal be-
tween the base of the filter member and the ad-
jacent wall of the casing to prevent the short
circuiting of dust-laden air around the filter and
into the fan chamber. - Such a seal is ordinarily
termed a “labyrinth” seal and is commonly used
for this purpose.

Continuing now with the description of the
filter unit per se, a screen of fine filtering material
21 of suitable grade and quality is preferably pre-
shaped into conical form to fit over the inner
frame member .18, with an aperture 2ia at its

apex to receive the threaded stem 18b of said |

frame member 8. And finally, an outer frame
member 22; conforming generally to the shape
and contour of the inner frame member I8 is
fitted over the conical screen 21 ‘and the entire
assembly joined together as a unit by applying
a nut 28 onto the threaded stem 18b, with a suit-
able lock if necessary.

With the filter unit thus assembled and mount-
ed upon the shaft 8 as clearly shown in Figure 1,
it is comparatively easy to visualize the cleaning
action when the cleaner is in operation. Mani-

_festly, the suction created by the.fan 4 rotating

at a high speed draws the air into the nozzle §
and toward the surface of the filtering unit but
at an acute angle thereto. Since the filter unit is
rotating at a substantially high speed, that is,
at the same speed as the fan, there is created
around the filter a movement of air travelling
at high speed and in a circular path so that the
dirt particles approaching the filter unit' are
caught in this whirling strata of air and the di-
rection of movement of at least a substantial por-
tion .of these particles is altered with the result
that a certaln proportion thereof will be thrown
outwardly by centrifugal force and eventually will
fall into the dirt collecting receptacle at the bot-
tom of the casing 8. However, a certain amount
of the dirt will be carried into contact with the

surface of the filter screen 21 only to be deflected

outwardly without . adhering to -or ‘becoming
lodged in the filter material. - Thus it will be seen
that the effect of the high speed of rotation of

the fliter unit is to create a condition wherein the-

same 1is substantially self-cleaning. That s, to
say, the speed of rotation is such that the cen-
trifugal force acting on the dirt particles prevents
them from clogging the flitering material. - Thus,

it is assumed that the dirt entering through the
nozzle is entirely removed from' the air stream

by the fiiter with the result that oniy clean air
is discharged into the fan chamber and thence
into the atmosphere from the rear end of the
main casing 1.
It is important to observe that emcient per-
rormance of & dn't removlng filter of the chsr
|

2, 167 786

acter herein disclosed is largely dependent upon
the utilization of high motor speeds, that is,
speeds sufficlently great to remove a portion of
the dirt particles from the incoming air stream
by centrifugal force imparted to such particles
upon entering the zone immediately surrounding
the filler member and-consisting of a strata or
layer of alr moving at a high rate of speed and
impelled by the filter. Moreover, the speed of the
filler member should be sufficiently great to in-
sure the self-cleaning action, whereby the dirt
particles. actually coming into contact with the
filter surface and which otherwise would tend to

“cling thereto and eventually clog the filtering

material, would be thrown outwardly by cen-

_trifugal force and thus maintain the filter in a

comparatively clean condition for operation dur-
ing long perlods of time without attention or re-
newal.

And in this connection it may be advantageous

under certain circumstances to facilitate the re-
moval of dirt particles from the outer surface of
the dirt flitering material by creating a counter-
current of air passing through the filter material
in a reverse direction, thus tending to dislodge the
dirt particles which:otherwise might become im-
bedded in the material or to adhere to the surface
thtreof with such tenacity as to be incapable of
responding to centrifugal force. Such a counter-
cwrent of alr would necessdrily be directed
against the interior of the filtering material at a

point or throughout an aresa least exposed to con-

tact with the incoming dirt-laden air stream.

. Thus, referring to Figure 1 there will be ob-

served at the lower edge of the front wall §§ of
the fan chamber, an arcuate siot 24 forming an
opening directly from the lower portion of the
fan chamber into the lower portion of the space

- enclosed by the conical shaped filter member 1.

Moreover, just rearwardly of the slot is a segment
25 formed by a thin metal fiange attached to the
Inner surface of the fan chamber and so arranged

as to divert a substantial amount of the air ex-

pelled from the fan chamber 3 from its normal
direction of di¥charge in a rearward direction,
forwardly through the slot 24 thence outwardly
through that portion of the flter surface im-

‘mediately in front of the slot, as indicated by the

arrows. This counterflow of air through the slot
24 is maintained constantly to assist in keeping
the fliter material free of dirt particles and thus
contribute directly to the increased life and ef-
ficient performance of the flltering unit,

To summarize briefly the principal features of
the method of dirt separation hereinbefore de-
scribed, it will be observed that the separating
action is a combination of centrifugal force and
filtration, that is to say, the filter unit driven at
high speed, sets up a Zone of centrifugal separa-
tion around the filter unit wherein a substantial
portion of the dirt is removed from the air stream
without any accompanying physical contact with
the filter itself, whereupon such dirt particles as
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are not separated by centrifugal action are fil--

tered out, 80 to speak, as the air passes through
the filtering materidl. Consequently, it is only

necessary to provide a filter unit having a single .

screen sufiiciently fine to prevent the passage of
the finer dust particles therethrough and there-

fore making it unnecessary to provide a different 79 ‘

grade or texture of screen for different sizes of
dirt particles.

Having set forth the novel features of the in-
vention, and the more lmportant adnntues to
be derlved therefrom, I claim: :
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1 In a dirt-separating system, the combination

.of & fan chamber, a dirt collecting chamber con-
nected with said fan chamber through an inlet

opening, & motor-driven fan mounted in said fan

chamber, and a dirt-separating member driven -

by sald motor and comprising a rigid screen
mounted to rotate within said collecting chamber
and to enclose a space surrounding sald inlet
opening, and means for directing a counterflow of

alr from sald fan echamber into the space enclosed -

by said screen and agamst & portion of its internal
surface. .
2.Ina dlrt-separating system, the combination

E of a fan chamber, a dirt collecting chamber con-

-nected with sald fan chamber through an inlet

opening, & motor-driven shaft extending axially
of sald fan chamber and through said inlet open-
ing into said collecting chamber, a fan mounted
on said shaft within said fan chamber, a dirt-

.separating - member mounted in said collecting

chember and comprising a rigid frame mounted
on said shaft with its marginal portion in sealing

engagement sround said inlet opening, and a.

screen removably supported on .said Irame, and

3

mesns for creating a counterﬂow of air through
an auxiliary opening offset from said inlet open-
ing and communicating with the pressure ares
within said fan chamber,

3. In a dirt-separating system, the combinaﬁon )

of a fan chamber, & dirt-collecting chamber con-
nected with said fan chamber through an inlet
opening, s motor-driven fan in seid fan chamber
and having s shaft extending axially through
said inlet opening into said collecting chamber, &

' fan mounted on sald shaft within said fan cham-

ber, a dirt-separating member mounted in said
collecting chamber and operatively connected
with said motor, said member comprising a rigid
substantially conical-shaped screen enclosing a
space around sald inlet opening, and means for
maintaining sald screen free of dirt accumula-
tions on the outer surface thereof, including an
atuxiliary opening from said fan chamber to the
lower portion of the space included within said

screen, and a baffe member acting to divert a por- -

tion of the air dellvered by said fan through sa.id
auxiliary openmg
CHARLES H. TAYLOR.

@

20




