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UNITED STATES PATENT OFFICE 
2,300,266 

SUCTION CLEANER A. 

Donald G. Smellie, Canton, Ohio, assignor to The 
Hoover Company, North Canton, Ohio, a cor poration of Ohio 

Application May 11, 1939, Serial No. 272,947 
(C. 15-16) 11 Claims. 

This invention relates to improvements in suc 
tion cleaners and more particularly to cleaners 
of the portable handle-maneuvered type in which 
the motor, fan and handle pivot as a unit about a 
horizontal transverse axis and carry the dirt. 
Separating and collecting apparatus. 

It follows that in a cleaner thus designed the 
dirt-separating element swings with the handle 
as the cleaner is maneuvered over the carpet sur 
face, and even makes it possible to utilize a por 
tion of the handle as a conduit or extension of 
the exhaust from the fan chamber, communicat 
ing at its outer end with a filter bag or, as in the 
present instance, with an imperforate dirt collect 
ing receptacle with a rotary dirt-separating mem 
ber between the discharge end of the conduit and the receptacle. 
The object of the present invention is to incor 

porate in a cleaner of the hereinabove described 
design, a separate motor-driven dirt separator lo 
cated at the upper end of the extending conduit, 
and replacing the more familiar cloth filter bag. 
And, a furtner object of the invention is to con 

duct the air from which the dirt has been re 
moved by the rotary filter through a return duct 
leading to the motor casing and thence through 
suitable ports or passages through the motor it 
Self, for the purpose of cooling or ventilating the 
parts thereof. 
A preferred embodiment of the invention is 

fully disclosed in the accompanying drawings, in 
Which: 

Figure 1 is a general view in side elevation of 
the cleaner; 

Figure 2 is an enlarged view of the cleaner in 
side elevation with parts broken away to show the dirt-Separating arrangement; 

Figure 3 is a top plan view of the cleaner, with 
portions thereof shown in section as taken on line 
3-3 of Figure 2; 

Figure 4 is an enlarged detail view in cross sec 
tion through the motor housing as taken on line 
4-4 of Figure 3 and showing the arrangement for 
conducting the cooling air through the motor; . 

Figure 5 is a detail view in cross Section through 
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the rotary dirt-separating unit, as taken on line 
5-5 of Figure 2; and 

Figure 6 is a wiring diagram showing the elec 
trical connections between the two motors and 
the centrifugal switch for controlling the starting 
of the fan motor. 

Referring to the cleaner in its general aspects, 
the wheeled carriage or main frame f, includes a 
nozzle casing 2 having a downwardly facing suc 

50 

centrally of the carriage mounted for limited ro 
tation about a horizontal transverse axis. Occu 
pying the greater portion of this cylindrical cas 
ing 3 is the motor 4, with one end portion closed 
off by a transverse partition wall 3a to form the 
fan chamber 5, the suction fan 6 being mounted 
directly upon an extension of the motor shaft . 
The cylindric casing 3 is pivotally supported at 

its ends in trunnions formed by a pair of up 
standing side frame members 8, 8 carried by the 
main frame , these frame members having in 
wardly projecting annular bearing flanges 8a, 8a. 
On which are supported complementary annular 
flanges integral with the end walls of the casing, 

Embracing the side frame members 8, 8 sup 
porting the rotative casing 3, is a pair of hollow 
casing sections 9, 9 integral with the nozzle 2 and 
extending rearwardly therefrom, provide passages 
extending from the nozzle to the ends of the cas 
ing 3. Thus, as shown in Figure 3, one of these 
passages connects the nozzle chamber with the 
fan chamber 5 through an annular inlet opening 
or 'eye' formed by the annular bearing flange 8a. 
of the adjacent side frame member 8, and it is 
through this inlet opening that the dirt-laden air 
from the nozzle is drawn into the fan chamber by 
the fan-created suction. The passage formed by 
the casing section 9 on the opposite side of the 
casing provides a housing for a belt to which 
drives a rotative agitator if mounted in and ex 
tending lengthwise of the nozzle immediately 
above the suction mouth. For the purpose of the 
present disclosure it will not be necessary to de 
Scribe the agitator in detail, or for that matter, 
any part of the suction-creating system of the 
cleaner, inasmuch as all are more or less stand 
ard in present day cleaner design. 
Now, as clearly shown in Figures 1 and 2, the 

cylindric motor and fan casing 3 is provided with 
an integral radial extension 2 extending trans 
versely from one end to the other thereof and in 
a general upward and rearward direction. This 
radial extension is divided into two passages by 
an oblique extension or continuation of the parti 
tion wall a which divides the fan chamber from 
the remaining portion of the casing defined by the 
motor 4. Thus, on one side of the oblique section 
of the partition wall 3a is the outlet passage from 
the fan chamber diverging as it approaches its 
Open end, and on the other side is a somewhat 
wider passage leading to the space surrounding 
the motor 4, the latter being characterized by a 
cylindrical sheet metal shell or frame 4a com 
pletely enclosing the field coils and armature and tion mouth and a cylindrical casing 3 supported 55 provided with circumferentially spaced slots or 
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ports b at either end of the frame. As presently 
will be pointed out, these openings permit the cir 
culation of air through the motor for cooling pur 
poses, the cooling air being that discharged from 
the fan chamber but having undergone the proc 
ess of having the dirt particles removed there 
from by passing it through a rotary filter now to 
be described. 
Attached at the end of the radial extension 2 

of the rotative cylindric housing 3 is a casing 
like member 3 consisting of a tubular section 
divided lengthwise into two conduits 3a and 3b 
conforming to and providing an extension of the 
passages leading from and to the fan chamber 
and motor chamber, respectively. The attach 
ing end of the casing 3 has suitable connection 
with the extension 2 and by interfitting the open 
ends together, with the partition wall between 
the two parallel conduits abutting the outer end 
of the partition wall 3a within the radial exten 
sion 2. 
The Outer end portion of the casing 3 is en 

larged to form a chambered section 4 generally 
cubical in shape and offset below the conduit 
section. The conduit 30, forming the exten 
sion of the fan chamber exhaust outlet, opens 
into the forward end of the chamber 4 through 
a bottom opening port Aa, whereas a transverse 
partition wall 5 spaced inwardly from the rear 
end Wall of the chamber forms a separate space 
having direct communication with the other con 
duit 3b forming the return air passage leading 
to the motor chamber. 
Supported within the enlarged chamber sec 

tion 4 of the casing 3 is a rotary filter or dirt 
separating unit consisting of a motor 6 and a 
Conical-shaped dirt separator or filter member f 
mounted on an extension of the motor shaft and 
surrounding the Outer end of the cylindrical no 
tor casing. The axis of the motor and filter unit 
extends parallel with the conduits 3a and 3b 
immediately above, with the base of the motor 
fastened to the outer end wall of the chamber 
section and the conical filter member disposed 
forwardly of the partition wall 5 with its base 
having sealing contact with the margin of a large 
annular Opening 5a in said partition wall. 
The filter member 7 preferably consists of a 

skeleton frame a of conical shape covered with 
a filter screen 7b such as fine wire mesh and a 
series of interfitting annular ribs and grooves 
around the base of the conical frame and the 
edge of the opening 5a form a labyrinth seal 
as at 8 to prevent the passage of dirt-laden air 
between the filter member and the chamber wall, 
and otherwise seal the spaces on opposite sides 
of the filter screen. 
Forming an extension of the chamber enclos 

ing the filter unit is an imperforate removable 
dirt receptacle 9 open at its upper end and com 
municating directly with the open lower end of 
the filter chamber 4. This dirt-collecting re 
ceptacle is shaped at its lower end to fit against 
the underside of the radial extension, 2 of the 
rotative housing 3 and held in place by hard 
operated spring latch member 20, so that it can 
be readily removed from time to time for empty 
ing purposes. 

Briefly then, it may be explained that the dirt 
laden air entering the nozzle chamber through 
its suction mouth in contact with the floor cov 
ering is carried into the fan chamber under the 
force of suction created by the fan and then dis 
charged through the extended discharge pas 
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2,300,266 
rounding the filter or separator where the dirt 
laden air, coming in contact with the surface of 
the filter member moving at a high Speed of ro 
tation, Separates the dirt particles from the air 
Stream allowing the clean air to pass through 
the screen while the dirt particles find their way 
into the collecting receptacle 9 below. And 
finally, the clean air entering the space leading 
to the return passage 3b to the portion of the 
cylindric casing in which the main fan driving 
motor is located, is used for cooling and ventilat 
ing the motor, being conducted through the ports 
4b as indicated by the arrows in Figure 4 and 
thence being directed through and around the 
field coils and aperture and finally exhausted to 
the atmosphere through suitable ports 3b on the 
underside of the cylindric casing 3. 
By preference, the conduits f3a and 3b lead 

ing from the fan chamber and to the main motor 
casing are lined with a suitable Sound-absorbing 
material and for the purpose of absorbing and 
thereby reducing materially the noise which ordi 
narily attends the operation of suction cleaners. 
Any suitable material may be used for this pur 
pose, as for instance, layers of Sponge rubber as 
at 2. Again, it will be observed that the conduit 
forming section of the casing 3 is in direct line 
of the handle by which the cleaner is maneuvered 
over the floor covering, and hence it simplifies 
the construction to provide a short tubular ex 
tension 22 at the outer end of the casing 3 and 
in line with the conduits into which a short han 
dle 23 is fitted, the handle proper being shorter 
than would otherwise be necessary, if it were 
attached directly to the rotative casing 3. 
Now, in the operation of the rotary filter or 

dirt-separating member by means of a separate 
motor, it would be a comparatively simple mat 
ter to connect it in parallel with the nain fan 
driving motor 4 and thus to control both the no 
tors by the usual switch located near the upper 
end of the handle. However, it is to be pointed 
out that the efficiency of the rotary filter as a 
dirt-separating member is largely dependent 
upon its high Speed of rotation, inasmuch as in 
pact and centrifugal force play a major part ir 
removing the dirt particles from the air stream 
ASSuming then, that the speed of the rotary filte 
should be brought up to normal before it can be 
expected to function efficiently, it follows that 
the electrical connections should be so arranged 
that upon starting the cleaner in operation, a 
Short period of time should elapse between the 
Starting of the filter driving motor and the mail 
fan driving motor so as to assure maximum ef 
ciency of the filter being obtained before an 
dirt-laden air is discharged into the filter cham. 
ber. 
Thus to meet this situation, it is proposed to 

connect the two motors in parallel and to includ 
a centrifugal switch in the main or fan-drivin 
motor circuit, said centrifugal switch 24 bein 
directly responsive to the speed of the rotar 
filter driving motor 6, as illustrated diagram 
matically in the diagram of Figure 6. With suc) 
an arrangement, it follows that upon closing th 
Switch in the main line of current supplied to th 
cleaner, the motor driving the rotary filter will 
immediately start and be brought up to norma 
Speed but the main motor will not start unt 
after the rotary filter has been brought up t 
Speed and the centrifugal switch 24 closed. I 
this way, the filter is operating at its high ef 
ciency before any suction is created in the ai 

sage from the fan chamber into the space sur- 75 handling system. 
  



2,300,266 
One of the obvious advantages of the air 

rangement herein disclosed, wherein a separate 
motor is provided for operating the rotary filter 
member, is the fact that the operation of the 
rotary filter can be controlled entirely independ 
ently of the Suction fan and therefore at a speed 
to afford the most efficient degree of dirt separa 
tion, bearing in mind that cleaners of the so 
called bagless type have been designed heretofore 
with the rotary filter mounted in advance of the 
fan chamber and having direct driving connec 
tion with the Suction fan. 
And another advantage of the present design 

is the utilization of the clean air under pressure 
for motor-cooling purposes and which otherwise 
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Would have to be included in the Construction 
of the main fan driving motor itself by an 
auxiliary ventilating fan. 
Having set forth a preferred embodiment of 

the invention, but with the understanding that 
the same may be variously modified without de 
parting from the Spirit thereof, I claim: 

i. In a suction cleaner, the combination of a 
Suction-creating unit comprising a fan mounted 
within a fan chamber having an exhaust outlet, 
and a motor for driving said fan, a conduit 
forming an extension of the exhaust outlet from 
said fan chamber, an independently rotatable 
rotary filter unit mounted at the outer end of Said 
exhaust conduit remote from Said Suction-creat 
ing unit and including a dirt receptacle, and a 
return conduit for conducting clean air from Said 
filter unit to said suction-creating unit for cool 
ing Said motor. 

2. In a suction cleaner, the combination of a 
suction-creating unit comprising a motor-driven 
suction fan mounted within a fan chamber, said 
motor being enclosed within a housing having a 
port opening to the atmosphere, an exhaust con 
duit forming an extension of the exhaust outlet 
from said fan chamber, a dirt-receiving chamber 
at the end of said conduit, a dirt-separating unit 
mounted in said chamber at the outer end of 
said exhaust conduit and remote from said Suc 
tion-creating unit, and a clean air return conduit 
leading from said dirt-separating unit to said 
motor housing for the circulation of air there through. 

3. In a suction cleaner, the combination of a 
casing, a suction-creating unit mounted within 
said casing comprising a motor-driven fan 
mounted within a fan chamber and a driving 
motor, a conduit forming an extension of the 
exhaust outlet of said fan chamber extending 
from said casing, a dirt-separating unit located 
at the outer end of said exhaust conduit includ 
ing a separate driving motor, and a clean air re 
turn conduit leading from said dirt-separating 
unit back to said casing and to said first men 
tioned motor for the circulation of cooling air 
therethrough, one of said conduits being lined 
with sound-absorbing material. 

4. In a suction cleaner, the combination of a 
wheeled casing, a nozzle, a motor-driven suction 
creating unit mounted in said casing, a conduit 
extending from said casing and forming an ex 
tended exhaust passage from Said fan chamber, 
an independently rotatable motor-driven filter 
unit mounted at the outer end of said exhaust 
conduit and including a removable dirt-collecting 
receptacle, and a return conduit leading from 
said filter unit back to said casing and to said 
suction-creating unit for the circulation of clean 
air to the motor of said suction-creating unit 
for cooling purposes, said conduits being lined 
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3 
throughout their lengths with sound-absorbing 
material. 

5. In a Suction cleaner, the combination of a 
casing, a Suction-creating unit mounted in said 
casing and comprising a fan and a motor for 
driving said fan enclosed within separate cham 
bers of said casing, an exhaust conduit leading 
from the fan chamber, a separately rotatable 
motor-driven dirt-separating unit including a 
Second motor located at the outer end of said 
exhaust conduit remote from Said suction-creat 
ing unit, and a clean air return conduit leading 
from said dirt-separating unit to the motor 
chamber for the circulation of cooling air there through. 

6. In a Suction cleaner, a wheeled casing, a 
Suction-creating unit including a driving motor 
mounted within said casing, a pivotally mounted 
air conduit connected to said unit to convey dirt 
laden exhaust air therefrom, dirt-separating and 
storing means at the outer end of said conduit, 
a handle connected to and rigid with said con 
duit for propelling said casing, and a return 
conduit leading from said dirt-separating and 
Storing means to said casing to conduct clean air 
through said motor for cooling purposes. 

7. In a suction cleaner, a wheeled casing, a 
Suction-creating unit including a driving motor 
mounted within said casing, a pivotally mounted 
air conduit connected to said unit to convey 
dirt-laden exhaust air therefrom, dirt-filtering 
means at the outer end of said conduit, a dirt 
receptacle removably connected to said conduit, 
a propelling handle connected to and rigid with 
Said conduit, and a return conduit connected to 
Said dirt-filtering means to receive clean air 
therefrom and extended to said casing to convey 
Such air over said motor for cooling purposes. 

8. In a Suction cleaner, a wheeled casing, a 
Suction-creating unit including a driving motor 
mounted within Said casing, a pivotally mounted 
air conduit lined with sound-absorbing material 
connected to said unit to convey dirt-laden ex 
haust air therefrom, a rotary dirt separator 
including a separate driving motor at the outer 
end of said conduit, a detachable dirt receptacle 
open to Said Separator to receive foreign mate 
rial therefrom, a pivotally mounted return con 
duit lined with sound-absorbing material con 
nected to receive clean air exhausted by said 
separator and convey it to the interior of said 
casing and over the driving motor of said suc 
tion-creating unit for cooling purposes, and a 
propelling handle rigidly connected to said con 
duits. 

9. A suction cleaner comprising a nozzle, suc 
tion-creating means including a fan chamber and 
a rotary fan to draw air through said nozzle, a 
motor to drive said fan, a muffler connected to 
Said fan chamber to convey dirt-laden air there 
from, dirt-separating means at the outer end 
of said muffler to separate dirt and air, a dirt 
receptacle to receive dirt from said separating 
means, a Second muffler to convey clean air from 
said separating means into said motor for cooling 
purposes, characterized in that said mufflers, said 
Separating means, and said receptacle are pivot 
ally mounted relative to said nozzle and in that 
the cleaner handle is connected thereto and 
pivots therewith. 

10. A suction cleaner comprising a nozzle, suc 
tion-creating means including a fan chamber 
and a rotary fan to draw air through said noz 
zle, a motor to drive said fan, a muffler connected 
to said fan chamber to convey dirt-laden air 

- 



4. 
therefrom, dirt-separating means at the outer 
end of said muffler to separate dirt and air, a 
dirt receptacle to receive dirt from Said separat 
ing means, a second muffler to convey clean air 
from said separating means into Said notor for 
cooling purposes, characterized in that said noz 
zle is movably supported, in that the remaining 
recited parts are pivotally mounted relative 
thereto, and in that the cleaner handle is con 
nected to and pivots with the latter. 

11. In a Suction cleaner, suction-creating 
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means including an electric driving motor, dirt 
Separating means to receive dirt-laden air from 
said suction-creating means and including a 
second driving motor, a speed-responsive device 
connected to said second driving motor, a Source 
of electric current connected to said motors, and 
contacts in the circuit of Said first driving motor 
closed by said Speed-responsive device upon said 
Second notor reaching a predetermined Speed. 

DONALO C. SMELLE, 

  


