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[57] ABSTRACT 

An industrial or commercial type vacuum cleaner is 
provided. The vacuum cleaner has a nozzle extending 
from a blower housing to a point near the ?oor to be 
cleaned, with an air inlet opening near the ?oor. A 
?ap is hinged to a forward edge of the nozzle adjacent 
the inlet opening and the ?ap can be moved between 
a first position in which a substantial portion of the 
inlet opening is covered and a second position in 
which the inlet opening is substantially unrestricted. A 
movable vane has a lower edge pivotally connected to 
the ?ap and an upper edge extending substantially into 
said nozzle toward the blower housing. The vane, in 
conjunction with the rear wall of the nozzle, restricts 

- the effective area of the nozzle, particularly when the 
?ap is in the ?rst position, to increase the velocity of 
air ?ow through the nozzle and thereby improve pick 
up of small, heavier objects. The vane, particularly 
when the ?ap is in the second position, improves the 
pick-up of bulky objects by helping to push the objects 
up the nozzle when the flap is reciprocated and also 
by helping to crush such objects. 

13 Claims, 5 Drawing Figures 
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VACUUM CLEANER 
This invention relates to a vacuum cleaner and more 

particularly to an industrial or commercial type vac 
uum cleaner having a nozzle with a movable vane 
therein to improve the operation of the vacuum 
cleaner. 
Various large vacuum cleaners for industrial and 

commercial applications are known in the art and are 
being used more and more commonly. These vacuum 
cleaners usually are of the walking type with the 
cleaner mounted on wheels and pushed and manipu 
lated by an operator walking therebehind. Such clean 
ers are used for a variety of applications as cleaning 
factory aisles, sidewalks, shopping center areas, and the 
like. Cleaners of this general type are also used by 
home owners for removing leaves from lawns. Since-a 
wide variety of debris can be encountered by such vac‘ 
uum cleaners, it is important that they are capable of 
handling both small and large objects as well as light 
and heavy ones. I-Ieretofore, such cleaners have been 
less efficient than desired for picking up small, heavy 
objects, such as nuts and bolts, which may be readily 
sucked into the inlet opening of the nozzle but then are 
not pulled farther upwardly through the nozzle, past 
the blower, and into the collection bag through which 
the air passes and in which the debris is collected. Vac 
uum cleaners of this type also sometimes have difficulty 
in picking up larger objects which may tend to stick in 
the nozzle. 7 

The vacuum cleaner according to the invention is 
particularly more effective in picking up debris or ob 
jects of a small, heavier nature by providing a more ef 
fective flow of air through the nozzle. The vacuum 
cleaner also is more effective in picking up bulky ob 
jects which otherwise may tend to stick in the nozzle by 
mechanically pushing the objects up the nozzle and by 
partially crushing them. 
The improved operation of the vacuum cleaner is 

achieved by employing a movable vane in the nozzle 
which tends to increase the velocity of air flowing 
therethrough. This improves the efficiency of the vac 
uum cleaner in picking up smaller, heavier objects 
which otherwise tend to move into the inlet opening 
but then are not carried further up the nozzle because 
of reduced velocity of the air. The vane also enables the 
vacuum cleaner to be more efficient in picking up 
bulky'objects because it tends to crush objects which 
may otherwise stick in the nozzle and because it pushes 
the larger objects up the nozzle, as will be more appar 
ent later. 

In a preferred form, the movable vane for the vac 
uum cleaner nozzle is pivotally connected to a flap. The 
?ap, in turn, is pivotally connected to the nozzle adja 
cent the inlet opening and can be moved between a first 
position in which a substantial portion of the inlet 
opening is covered and a second position in which the 
inlet opening is substantially unrestricted. The flap can 
be remotely controlled through a lever and linkage ar 
rangement by an operator at the rearwardly-extending 
handle of the vacuum cleaner. 

It is, therefore, a principal object of the invention to 
provide a vacuum cleaner which is more efficient in 
picking up debris. 
Another object of the invention is to provide a vac 

uum cleaner having a nozzle with a movable vane 
therein to increase the velocity of the air through the 
nozzle. 
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2 
A further object of the invention is to provide a vac 

uum cleaner with a remotely controlled ?ap for an inlet 
of the nozzle and with a movable vane pivotally con 
nected to the flap and extending into the nozzle. 
Other objects and advantages of the invention will be 

apparent from the following detailed description of a 
preferred embodiment thereof, reference being made 
to the accompanying drawings, in which: 
FIG. 1 is an overall view in perspective of a vacuum 

cleaner embodying the invention; 
FIG. 2 is an exploded view in perspective of a nozzle, 

flap, and movable vane of the vacuum cleaner of FIG. 
1; 
FIG. 3 is a view in transverse cross section of the noz 

zle, taken along the line 3—3 of FIG. 2, and further 
showing a movable vane therein; 
FIG. 4 is a fragmentary, side view in elevation, with 

parts broken away and with parts in section, of the vac 
uum cleaner nozzle with the ?ap in a first position; and 
FIG. 5 is a view similar to FIG. 4 but with the flap in 

a second position. 
Referring to the drawings, and particularly to FIG. 1, 

a vacuum cleaner according to the invention is indi 
cated at 10, and includes a nozzle 12 with a blower or 
impeller housing 14 at its upper end. An internal com 
bustion engine 16 is mounted on the housing 14 and 
drives an impeller (not shown) located within the hous 
ing. The vacuum cleaner is supported on large rubber 
tired wheels 18 through a frame generally'indicated at 
20. A pair of casters (not shown) are also mounted 
under the nozzle 12 to support the same a predeter 
mined distance above the ground, the casters can be 
located below a rear collection bag platform 22. 
A control handle 24 for the vacuum cleaner 10 in 

cludes a pair of legs 26 and 28, which are connected to 
the housing 14, and a cross bar 30. A large collection 
or ?ltering bag schematically indicated by dotted lines 
32 is attached to a rear outlet of the blower housing 14 
for receiving air-borne particles or debris from the 
blower which are pulled upwardly through the nozzle 
12. 
Referring particularly to FIG. 3, the nozzle 12 has a 

main inlet opening indicated at 34 at the lower end 
thereof, which opening is de?ned by a front wall 36, a 
rear wall 38, and side walls 40 and 42 of the nozzle 12. 
The front and rear walls 36 and 38 of the nozzle 12 are 
parallel or substantially so, with the side walls 40 and 
42 being perpendicular to the planes of these walls. 
Thus, the transverse cross-sectional shape of the nozzle 
12 is rectangular, as shown in FIG. 3, throughout the 
length of the nozzle. The front and rear walls are each 
of trapezoidal shape, however, with the side walls 40 
and 42 converging toward one another in a direction 
from the inlet opening 34 toward the blower housing 
14. At the upper or blower end of the nozzle 12, the 
nozzle walls terminate at a lower wall 44 of the blower 
housing 14 with the nozzle communicating with a large 
blower inlet 46 in the bottom wall 44. 
With the decreasing cross section of the nozzle 12, 

some increase in air velocity occurs in the nozzle in a 
direction toward the blower housing 14. However, this 
increased velocity often is not sufficient to carry small, 
heavy objects picked up at the inlet opening 34 com 
pletely through the nozzle 12, through the housing 14, 
and into the bag 32. Consequently, such objects some 
times will move into the nozzle 12, when the inlet open 
ing is narrow and air velocity correspondingly high, and 
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stay at an intermediate portion thereof until the blower 
is shut off, at which time they drop back through the 
inlet opening 34 and onto the floor again. 
Flanges 48 and 50 which extend downwardly and 

outwardly from the front wall 36 are primarily for ap 
pearance and the channels formed between the walls 
48 and 50 and the corresponding nozzle side walls 40 
and 42 are closed off at the front of the nozzle, adjacent 
the inlet opening 34, by short partitions 52 and 54 
(FIG. 2). 
A flap or door 56 is located adjacent the nozzle inlet 

opening 34. The flap is pivotally connected to the noz 
zle 12 for movement between a first position (FIG. 4) 
in which a substantial portion of the inlet opening 34 
is covered, and specifically about the upper half of the 
opening, and a second position (FIG. 5) in which the 
inlet opening 34 is substantially unrestricted. The piv 
otal connection between the flap 56 and the front wall 
36 can be achieved through a piano-type hinge 58 hav 
ing an upper leaf 60 attached to the front nozzle wall 
36 by suitable fasteners 62, and a lower leaf 64 at 
tached to the edge of the flap 56 through fasteners 66. 
The ?ap 56 is preferably remotely controlled for 

movement between the two positions. For this purpose, 
an L-shaped bracket 68 is affixed, as by a weld, to the 
flap 56 and a link rod 70 has a lower end pivotally con 
nected to the bracket 68. The upper end of the rod 70 
is pivotally connected to an L-shaped lever 72 which is 
pivotally supported on an upper portion of the handle 
leg 26. The lever 72 is manipulated by an operator to 
move the flap 56 to the ?rst position, of FIG. 4, by mov 
ing the lever forwardly, and to move the ?ap to the sec 
ond position, of FIG. 5, by moving the lever 72 rear 
wardly. In the latter instance, the lever 72 is in an over 
center position and holds the flap in the second posi 
tion without need for the operator to continue to hold 
the lever. 
A plate-like member or movable vane 74 is pivotally 

connected to a portion of the flap 56 which is spaced 
from the hinge 58. The vane 74 includes a wide, lower 
portion 76 to which a narrower upper portion 78 is af 
fixed at an angle, the upper portion terminating in a 
bead 80. In this instance, an angle of 140°, and prefera 
bly an angle between 120° and 160°, is formed between 
the two portions. The forward edge of the vane 74 is 
connected to the ?ap 56 specifically by a piano-type 
hinge 82. The hinge 82 has an upper leaf 84 attached 
to the lower edge portion of the flap 56 by fasteners 88. 
The hinge 82 further has a lower leaf 86 which is at 
tached to the lower or forward edge of the vane 74 and 
specifically the wide portion 76 thereof by fasteners 90. 
The hinges 58 and 82 are parallel and are positioned 
transversely to the direction of movement of the vac 
uum cleaner. 
The wide portion 76 of the vane 74 is of a sufficient 

width to extend across the inlet opening 34 and to ex 
tend between lower end portions of the ?anges 48 and 
50 to substantially close off the width of the nozzle 12 
when the ?ap 56 is in its closed position. However, a 
narrow gap indicated at 92 in FIG. 4 exists between the 
vane 74 and the lower edge of the rear wall 38 so that 
a narrow inlet opening still remains even when the ?ap 
56 is in the first position and the vane 74 is in the lower 
position, indicated in solid lines in FIG. 4. At this time, 
the upper edge or head 80 of the narrow portion 78 
rests on the rear wall 38 when no air is ?owing through 
the nozzle. The narrow portion 78 is substantially of the 
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4 
same shape as the rear wall 38 although somewhat 
smaller. As such, the portion 78 substantially covers 
the rear wall 38 when the vane is in the solid line posi 
tion of FIG. 4. When the blower is operating, and air 
is being drawn through the inlet opening and specifi 
cally the narrow gap 92, the vane 74 will move up 
wardly toward the dotted line position indicated at 96 
in FIG. 4, depending upon the magnitude of the air flow 
into the nozzle 12. 
As the collection bag 32 becomes clogged or plugged 

with dust and dirt, the output of the blower will de 
crease and the magnitude of air ?ow through the nozzle 
12 will decrease. As this progresses, the vane 74 will 
drop or pivot downwardly in the nozzle 12 so as to re 
duce the effective cross-sectional area of the nozzle 12 
and thereby maintain the same velocity of the air 
through the nozzle as when the bag 32 was new or 
cleaned. Hence, the effectiveness of the vacuum pick 
up is maintained even though the bag becomes clogged 
and volume decreases. Further, the vane at all times, 
when the ?ap 56 is in the ?rst position of FIG. 4, de 
creases the effective cross-sectional area of the nozzle 
12, as viewed in FIG. 3, so that the velocity of the air 
through the nozzle is always greater when the ?ap 56 
is in the ?rst position than it would be if no vane were 
employed. This increased velocity enables small, heavy 
objects to be drawn completely through the nozzle, 
through the impeller housing 14 and into the bag 32, 
whereas with the conventional nozzle, the small, heavy 
object might be picked up at the narrow inlet opening 
and then either dropped again or carried to an interme 
diate point in the nozzle 12 until the blower is shut off, 
at which time the object would drop back onto the 
?oor. 
When the lever 72 is moved to its rear position, the 

flap 56 moves substantially to a horizontal position, as 
shown in FIG. 5, at which time the inlet opening 34 is 
substantially unrestricted. With the ?ap in this position, 
and with no air being drawn through the nozzle 12, the 
vane 74 is located as shown in solid lines with the bead 
edge 80 resting on the rear wall 38 of the nozzle 12. As 
air is drawn through the nozzle, the vane 74 can move 
upwardly toward a position indicated by dotted lines 98 
in which instance the nozzle can accommodate objects 
substantially as large as if the vane were not used at all. 
In this position, as in FIG. 4, the velocity of the air 
through the nozzle can be kept more uniform even 
when the air flow rate drops off due to the condition of 
the collection bag 32. 
With the flap in the open or second position so as to 

accommodate large objects, the vane can actually help 
push large objects up the nozzle and also to help crush 
some objects, such as paper cups, if they are too large. 
The objects can be pushed upwardly in the nozzle by 
the operator moving the lever 72 to move the ?ap 56 
toward the first position, at which time the vane 74 and 
specifically the upper portion 78 thereof is moved up 
wardly in the nozzle. Objects then located between the 
vane portion 78 and the rear wall 38 of the nozzle will 
be pushed upwardly along the back wall due to the 
movement of the vane portion 78. When the operator 
moves the lever 72 back again to move the ?ap 56 to 
ward the second position of FIG. 5, the air being drawn 
through the nozzle will prevent the object pushed up 
wardly by the vane portion 78 from being dragged 
downwardly to its original position. Consequently, the 
operator, by oscillating the lever 72, can push the 
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larger objects up the nozzle 78 by a combination of the 
reciprocatory motion of the vane 74 and the movement 
of the air through the nozzle. 
From the above, it will be seen that the movable vane 

74 embodied in the vacuum cleaner provides a number 
of advantages. The vane tends to maintain a higher ve 
locity of air through the nozzle than would otherwise 
exist. This enables the vacuum cleaner to pick up small, 
heavier objects and to move them completely through 
the vacuum cleaner to the bag 32. With the vane in the 
position of FIG. 5, it can be reciprocated to move 
larger objects up the nozzle and the weight of the vane 
also helps to crush larger objects which might other 
wise be stuck in a fixed position. Finally, in either posi 
tion of the vane, a more uniform velocity can be 
achieved because the cross-sectional area of the nozzle 
will be decreased as the magnitude of the air ?ow de 
creases, thereby maintaining a more uniform velocity 
instead of one which would correspondingly decrease 
with the decreased air ?ow rate. 
Various modi?cations of the-above described em» 

bodiments of the invention will be apparent to those 
skilled in the art and it is to be understood that such 
modi?cations can be made without departing from the 
scope of the invention, if they are within the spirit and 
the tenor of the accompanying claims. 

I claim: 
1. A vacuum cleaner comprising a nozzle having an 

inlet opening at one end, means for establishing ?ow of 
fluid through said inlet opening and into the nozzle, a 
?ap movably mounted adjacent said inlet opening, 
means for moving said ?ap between one position in 
which a substantial portion of the inlet opening is 
closed off and another position in which the inlet open 
ing is substantially unrestricted, and a vane having an 
end movably connected to said ?ap and another end 
spaced from said ?ap and positioned in said nozzle be 
yond said inlet opening, said another end of said vane 
being urged under the in?uence of gravity toward a po 
sition to block said nozzle and to reduce the transverse 
cross-sectional area of said nozzle thereby tending to 
increase the velocity of ?uid ?owing therethrough. 

2. A vacuum cleaner according to claim 1 character 
ized by said nozzle having front and rear walls of prede 
termined shape and said vane having a portion which 
is shaped similarly to that of the rear wall. 

3. A vacuum cleaner according to claim 1 character 
ized by said vane being pivotally connected to a portion 
of said flap which is spaced from an edge of the inlet 
opening. 

4. A vacuum cleaner according to claim 1 character 
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6 
ized by said flap being connected to a forward edge of 
said nozzle adjacent ' said inlet opening for pivotal 
movement relative thereto. 

5. A vacuum cleaner according to claim 4 character~ 
ized by said vane being pivotally connected to a portion 
of said flap which is spaced from the forward edge of 
said nozzle. 

6. A vacuum cleaner according to claim 5 character 
ized by the pivot connections being parallel to one an 
other and transverse to the intended direction of move 
ment of the vacuum cleaner. 

7. A vacuum cleaner according to claim 1 character 
ized by said vane having a lower, wide portion extend 
ing across the width of the inlet opening and an upper 
narrower portion having said another end in said noz 
zle. 

8. A vacuum cleaner according to claim 7 character 
ized by said upper portion forming an included angle 
with the lower portion between 120° and 160°. 

9. An industrial or commercial type vacuum cleaner 
comprising a nozzle having an inlet opening at a lower 
end, a blower housing above said nozzle and having an 
inlet communicating with an upper end of said nozzle 
spaced from said inlet opening, said vacuum cleaner 
also having a rearwardly extending handle and support 
ing wheels, a ?ap movably supported by said nozzle ad 
jacent said inlet opening at one side thereof, a movable 
vane having a width sufficient to extend substantially 
across said inlet opening, a ?rst edge of said vane being 
pivotally connected to said ?ap near said inlet opening, 
a second edge of said vane spaced from the ?rst edge 
extending a substantial distance into said nozzle toward 
said blower inlet and positioned adjacent the inner sur 
face of said nozzle on the side thereof opposite said ?ap 
when no air is being drawn through said nozzle,‘ said 
vane being moved away from said surface as the vol 
ume of air through said nozzle increases. 

10. A vacuum cleaner according to claim 9 charac 
terized by means for remotely controlling the position 
of said ?ap relative to said inlet opening for changing 
the effective size of said inlet opening. 

11. A vacuum cleaner according to claim 9 charac 
terized by said vane having a wide lower portion and a 
narrower upper portion, said second edge of said vane 
being on said upper portion. 

12. A vacuum cleaner according to claim 11 charac 
terized by said upper portion lying at an angle to said 
lower portion. ' 

13. A vacuum cleaner according to claim 12 charac 
terized by said angle being 120° — 160°. 

* * * * * 


