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PATENT OFFICE. 
TO THE HOOVER COMPANY, OFNORTH CANTON, OHIO, A coRPORATION of oHIo. 

sucTION CLEANER, 
Application fled November 1, 1922. serial No. 598,251. 

My invention relates in general to suction 
cleaners and in particular to that type of 
cleaners illustrated and disclosed in Letters 
Patent No. 1,147,307, granted to Francis M. 

5 Case, and reissued as No. 14,383, October 23, 1917. 
In suction-cleaners, and particularly in the 

type mentioned above, where the suction 
nozzle is situated at a substantial distance 

10 from the floor, the floor covering is raised 
to the nozzle and held thereagainst by 
atmospheric pressure, the pressure within the 
nozzle being reduced by any suitable means, 
for example, a centrifugal fan or air-pump. 

15 Floor coverings, under such conditions, as 
sume a wave-like formation beneath the 
cleaner nozzle and this wave has a crest 
which conforms to the shape of the cleaner 
nozzle and travels along the floor covering 

20 with the cleaner as it is moved along. 
This wave like formation, for the sake of 

convenience, will be termed the primary 
Wave of the carpet, and is due to the com 
bined effect of the vacuum, and the raised 

25 position of the nozzle mouth above the car pet and above the floor. 
In order to dislodge the dirt, especially 

that which is imbedded therein, from the 
thus raised floor covering suspended across 

30 the nozzle-mouth, means for striking the 
same and giving it a downward motion are 
employed. When the carpet is struck the 
dirt, on account of its inertia, remains ap proximately stationary, while the carpet is 

35 driven away from its original position. The 
vacuum returns the carpet to its old posi 
tion and the air current picks up the loose 
and dislodged dirt and carries it to the dust 
collecting receptacle. I have discovered that 

40 the best time to strike or beat the carpet is 
at that point of its upward travel when the 
carpet is returning with the maximum veloc 
ity. At this time, forced reversal of the mo 
tion by the beating blow developes the max 

as imuminertia of the dust and has the greatest 
loosening effect. This latter point is very 
close to the most upward position of the floor-covering. 

Prior to my invention, it has been custom ary to employ a beating agent in the form 
of a rotating body upon which one or more 
helical rows of beating-elements are mount 
ed. These elements are usually in the form 

of a continuous row or series of bunches of 
bristles arranged in a helical line around 
the rotating body. With this type of beater 
a wave-like formation, which we will term 
the secondary wave, is set up in the floor 
covering that travels along the crest of the 
primary wave from one end of the rotor to 

REISSUED 
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the other, depending upon the direction of 
the helical rows of beating elements and 
representing the movement of the carpet as 
the carpet against or in opposition to its 
primary deflection. On account of these two 
motions the carpet is flexed in two directions, 
first, upward by the vacuum, and then 
downward, by the series of beating blows 
one after the other, which causes the free 
ends of the carpet pile to spread out fan-like 
and allow the imbedded dirt at the base of 
the carpet to escape, partly under the influ 
ence of inertia and partly due to the friction 
of the air-current between the separated threads of the carpet. 

beating blows succeed each other, moving . 
35 
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In the usual type of beating-rotor where 
the elements strike the carpet consecutively 
in their order from one end of the row to the 
other, the carpet pushed away by a blow of 
one element does not always...have time to re 
turn to the most favorable position to receive 
a blow from the next element, with the result 
that the maximum inertia of the dust is not 
developed, because instead of most violently 
reversing the motion of the carpet it is more 
or less directly pushed down in the manner 
of a screw-conveyor instead of by a series of 
positive blows delivered at the most effective 
time for most speedy reversal of motion or 
most rapid acceleration away from the dust. 
When using a beater of the rotary type, 

the number of blows struck the carpet during 
a unit of time I have called the periodicity 
of the beater, and the order in which the 
individual elements along the rotor strike, 
I have termed the sequence of the same. The 
periodicity and sequence indirectly fix the 
time interval between successive blows, the 
distance along the carpet between the points 
of contact, and thus the position of the car 
pet when successive blows are struck. 

Periodicity, where the rotor provides a 
fixed number of blows per revolution, is a 
function of the motor-speed and the ratio 
of diameter of the rotor and rotor-pulleys. 
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With a given motor speed and pulley ratio the periodicity can be adjusted by the 
grouping of the elements, for example, by 
having two or more elements srike the car pet simultaneously. Sequence is fixed by 
the angles: between successively contacting 
beater arms. . . . 

It has been found by experiment that the 
best periodicity and sequence for one car. 
pet may not be the best for another and 
that it varies according to the physical char 
acteristics of the carpet, such as the weight, 
thickness, and so forth and with the char 
acter of the dirt imbedded in it. 
In every case the vacuum as the return 

ing force may be a factor in the selection 
of the best periodicity and sequence because 
there is no advantage in striking the car 
pet until it has returned to the most favora 
ble position, as referred to above. It is de 
sirable that the greatest number of blows be 
struck consistent with complete return of 
the carpet to the hest position for the next 
blow of any one beater. 

It will, therefore, be seen that with a 
suction-cleaner having a fixed motor speed, 
pulley ratio, and vacuum, the periodicity 
and sequence best adapted for a given cal 
pet having a given kind of dirt therein is 
most conveniently secured by varying the 
arrangement of the beating elements on the 
rotor. 
As stated above, it has been customary 

heretofore, to use as beating elements, 
bunches of bristles, which perform the func 
tion of both beating and sweeping the floor 
covering acted upon and in order Co secure 
a proper beating effect, the bristles must be 
made stiffer than is necessary or desirable 
for efficient sweeping. In other words, 
where a single means is employed to both 
beat, and sweep the floor-coverings, a sacri 
fice in both beating and sweeping efficiency 
must be made in order to secure both func 
tions in a single unit, and where means de 
signed exclusively for beating are employed, 
the machine can have but little sweeping 
action, which is essential in removing lint 
and other forms of surface litter. 
With the above in view, one object of 

my invention is to provide a beating-rotor, 
the periodicity and sequence of which can 
be adjusted to any particular kind of carpet 
and for any kind of dirt lodged therein. 
A further object is to provide a suction 

cleaner with a beating-element adapted to 
strike the carpet or object to be cleaned at 
the most favorable moment and in the most 
effective manner for good cleaning. 
A still further object is to provide a suc 

tion-cleaner of the type described with 
means whereby it may both beat and sweep 
a floor-covering in the most efficient manner. 
With these and other objects in view my 

invention consists in the novel construction 
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and arrangement of parts hereinafter de 
scribed and more particularly pointed out, 
in the appended claims. 

Practical forms in which my invention, 
may be embodied are shown in the accom panying drawings in which like reference 
characters refer to like parts throughout 
the views thereof. 

In these drawings 
Figure 1 is a longitudinal sectional view 

of a suction-cleaner made in accordance 
with my invention, showing certain parts 
thereof in elevation; 

IFigure 2 is a view in elevation of the 
beating and sweeping rotor made in ac 
cordance with my invention; 

IFigure 2A end elevation of Figure 2; 
Figures 3, 4, and 5 are each views in 

elevation of modified forms of beating 
rotors; 

Figures 6, 7, and 8 illustrate in detail a 
modified form of beating element; and 

Figures 9 and 10 are detail views of a 
modified form of beating element. 

I have incorporated my invention in a 
suction-cleaner formed of an aluminum cast 
ing 10 to which is pivotally secured a han 
dle 11. In this casting 10 is formed a fan 
chamber 12 having an outlet 13 adapted to 
receive a dust-collecting bag, and an inlet 
opening 14 which connects with a suction 
chamber 15 extending through the front of 
the casting and formed with a downwardly 
facing suction-mouth 16 provided with lips 
On the casting 10 is mounted an electric 

motor 18 the shaft 19 of which carries the 
fan-rotor 20 and the pulley 21, the latter 
being positioned in the rear of the suction 
chamber. The rear of the casting is sup 
ported by means of the vertically-adjustable 
wheels 22 and the front by means of rotat 
ably mounted carrier-wheels 23 positioned 
one at each side of the casting and to the 
rear of the suction-mouth in such a manner 
as not to prevent the object being cleaned 
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from being raised freely to the suction- . 
mouth. 

Directly above the open mouth of the 
suction-chamber adjustable rotor-supports 
24 are mounted on the end-wall 25, these 
Supports in turn carrying shaft 26 upon 
which is rotatably mounted the hollow-tube 
27 forming the body of the beating-rotor. 
This rotor-body is provided intermediate 
its ends with the pulley 28 which is con 
nected to the pulley 21 on the motor-shaft 
by means of the belt 29 which is given a 
90° turn, 
In order that the periodicity and sequence 

of the blows struck the floor-covering may 
be varied as desired, I have, in the em 
bodiment of my invention illustrated by Figures 1 and 2. provided the rotor-body 
27 with a plurality of adjustable beati 
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elements, the details of which are illustrated 
in Figures 9 and 10. Each beating ele 
ment, as shown in these figures, comprises 

10 
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a block 30 provided in one face with a 
socket 31 adapted to receive a bunch of 
bristles 32 which are secured therein by 
means of a pin 33. In order to clamp the 
block 30 to the rotor-body 27 in any de 
sired position, I have provided a clamp 
strap 34 made of resilient material which 
is bent into a U-shape, so as to encircle 
partially the rotor-body, and have its ends 
35 and 36 lying along the side faces of 
the block at a slight angle thereto so as to 
allow it to clamp the rotor-body when the 
ends are drawn toward each other by means 
of a screw 37. The end 36 of the clamp 
is bent back as at 38 and both parts are 
provided with registering screw-threaded 
apertures 39 receiving the screw 37. On ac 
count of the resiliency of the material used 
in the clamping-strap the bent back por 
tion 38 acts as a lock-nut for the screw. 
Each adjustahle member, at a point op 
posite the bristle tufts, is provided with 
a heating-member comprising a smooth 
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rounded contacting surface shown as a 
sphere 40 mounted on a rigid rod 41 which 
is provided with a reduced-portion 42 
adapted to be upset in an aperture 43 in 
the clamping-strap 34. With this construc 
tion, I am able not only to secure a rotor 
that is in correct kinetic balance by properly 
distributing the masses around the center of 
gravity in any given plane, but am also 
able to sécure an adjustable member for the 
rotor which is composed of one member 
designed exclusively for beating and an 
other member designed primarily for sweep 
ling. 
In order to insure a positive blow upon 

the object being cleaned and to allow it to 
return to the most favorable position before 
the next succeeding blow is struck, I have 
arranged the adjustable elements, as shown 
in Figures 1 and 2 in groups of three, 
placed in a line running axially of the rotor 
brush. These groups of adjustable elements 
in turn have been equally spaced circum 
ferentially and axially so that they strike the 
object being cleaned in the order designated 
by numerals 1, 2, 3, 4, 5, and 6, Figure 2. Such an arrangement may be regarded as 
consisting of two helical rows of groups of 
adjustable elements. It is to be understood 
that I have shown the adjustable elements 
in groups of three for the sake of illustrat 
ing my invention only and that the number 
in each group and the positioning of each 
group may be varied as desired. With this 
construction, I am able to strike a more 
positive blow on the crest of the primary 
waves than would be the case if each bristle 
bunch or heating member was set at a dif 
ferent angle, because in this latter case each 

beating member would contact with the 
object being cleaned so closely after the next 
adjacent one, as to beat the object before 
it has time to return to its most favorable 
position. It is evident that the time in 
tervals between blows struck at adjacent 
points of the carpet will be greater and the 
return more complete as beating members 
are arranged in larger groups. 
In Figure 3 I have illustrated a modifica 

tion in which the beating-members and the 
sweeping-members are secured nonadjust 
ably and directly to the rotor-body. 44. The . 
brushing member 45 consists of a series 
of bunches of soft bristles arranged about 
the rotor-body in a single helical row ex 
tending substantially from one end of it 
to the other and making a complete turn 
circumferentially about the rotor-body. The 
beating-member 46 consists of a series of 
spherical heads mounted upon rigid rods 47 
which are mounted upon the rotor-body in 
a manner identical with that of the brush ing-member, except that a beating-member 
is arranged diametrically opposite each sweeping-member. 
In Figure 4 I have illustrated a form 

of beating and sweeping rotor in which both 
the beating and sweeping is performed by 
a series of bunches of bristles 48. These 
bunches of bristles I have arranged in groups 
of three placed in a line running axially 
of the rotor-body. These groups of bristle 
bunches in turn have been equally spaced 
circumferentially and axially so that they 
strike the object being cleaned consecutively 
in order from one end of the rotor to the 
other. Comparing Figures 2 and 4 it will 
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be noted in so far as the action of the 
bristle bunches alone is considered, that the 
periodicity of the two rotors is the same, 
but that the sequence is different, the rotor 
shown in Figure 2 being adapted to strike 
successive blows with the same time interval 
between them but at greater distances apart 
on the carpet, and this allows more time 
for the carpet or object being cleaned to 
return without reducing the number of 
blows per minute. 
In Figure 5 I have illustrated a rotor-body 

provided with elements designed exclusively 
for beating and with elements designed ex 
clusively for the sweeping of the object being 
cleaned. These elements have been arranged 
in axially-aligned groups, and the groups in 
turn arranged in a helical row about the 
rotor-body. Each group of elements com 
prises a plurality of sweeping-members 49 
together with one beating-member 50 and 
the beating-member is so arranged with re 
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spect to the sweeping-member of its own par 
ticular group and the group next adjacent 
thereto, that the path left on the object 
being cleaned by the beating-member is also 
covered by the sweeping-element which 30 
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forms a part of the next adjacent group of 
elements. Such an arrangement as this in 
sures the object being cleaned will be sub 
jected to a sweeping action at every. point 
along the line of the rotor-body. 

Figures 6, 7, and 8 illustrate a modified 
form of adjustable elements wherein the 
block 51 receiving the tufts of bristles 52 
has secured to it by means of rivets 53, one 
end of a resilient strap 54 which encircles 
the rotor-body. - 
resilient strap lies along the side-face of the 
block 51 and is provided with an aperture 
56 through which extends a screw 57 having 
engagement with the block 51 and by means. 
of which the strap 54 is clamped-to-the-rotor 
body. As previously described in connec 
tion with Figures 9 and 10, each adjustable 
member, at a point opposite the bristle tufts, 
is provided with a beating-member compris 
ing a spherical head 58 mounted on a rigid 
rod 59 which is secured through the clamp 
ing-strap 54. 
Machines of the character described have 

a wide open mouth and are provided with 
guard fingers 60 extending across the mouth 
to limit the extent to which the floor covering 
is raised from the floor to prevent it being 
ilrawn too far into the suction mouth where 
it would have the undesirable effect of pre 
venting efficient beating action. 
The guard fingers further determine the 

shape that the object being cleaned will as 
Sume under the action of the suction and, as 
shown, are all made of the same shape so 
that the action of the beating elements will 
be uniform from one end of the suction 
mouth to the other. 
Those skilled in this art will readily un 

derstand that the invention is not limited 
and restricted to the precise and exact em 
bodiment of the same depicted in the draw 
ings and described in detail above, but that 
the invention is susceptible of a variety of 

The other end 55 of the 
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embodiments varying more or less in me- 45 
chanical details but all incorporating the 
main underlying principles of my invention. 
All of such changes may be included in the 
structure without departure from the sub 
stance and essence of the invention and with 
out sacrifice of any of its substantial benefits 
and advantages. 
I claim: - 
1. In a suction cleaning device the com 

bination of a casing having a mouth with 
means for moving a current of air there 
through and movably suspending the fabric 
to be cleaned thereat, and means for beating 
the fabric to be cleaned so as to impart a 
vibratory or fluttering motion thereto the 
beating means comprising a rotating shaft, 
adjustable beating members on said shaft, 
whereby the periodicity and sequence of said 
beating means may be varied and separate 
means for brushing the surface of the fabric 
to be cleaned, said beating and brushing 
means mounted on the same rotating body. 

2. In a suction cleaner, the combination 
of a casing provided with a suction mouth 
and means for supporting said casing with 
the plane of the suction mouth a substantial 
distance above the surface of the object to 
be cleaned, a series of guard fingers carried. 
by said casing and extending across said 
suction mouth, and means for suspending 
said object to be cleaned against said guard 
fingers and for moving a current of air past. 
said object and thru said casing, a rotor 
mounted in the casing, rigid beating elements 
having orbits of travel extending beyond 
the surface defined by the guard fingers fixed 
to the rotor and extending substantially from 
end to end thereof and brush members se 
cured to the rotor. 

Signed at Chicago, in the county of Cook, 
and State of Illinois, this 26th day of Oc. 
tober A. D. 1922. 

HOWARD EARL, HOOVER. 
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