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3,378,877 
MOBILE SUPPORTING MEANS FOR 

SUCTION CLEANERS 
Jan Ingvald Biirrefors, Malmo, Sweden, assignor to 

Aktiebolaget Eiectrolux, Stockholm, Sweden, a 
corporation of Sweden 

Filed June 13, 1966, Ser. No. 556,980 
Claims priority, application Sweden, June 16, 1965, 

8,002/65 
13 Claims. (Cl. 15-327) 

My invention relates to elongated tank-type suction 
cleaners and more particularly to mobile supporting 
means for cleaners of this type. 

It is an important object of my invention to provide 
improved supporting means for a suction cleaner of this 
type to render the cleaner extremely mobile and to over 
come the tendency of the cleaner to become unbalanced 
and tip over. I accomplish this by providing supporting 
means for a tank-type suction cleaner which includes a 
caster wheel mounted at the bottom of the cleaner casing 
at one end thereof for movement about a vertical axis, 
and effecting movement of the caster wheel about the 
?rst vertical axis responsive to angular movement im 
parted to a horizontal arm of an L-shaped suction hose 
?tting movable about a second axis at the region of the 
vertical arm of the ?tting, the vertical arm being mounted 
for rotation on the cleaner casing at the front air inlet 
opening thereof. 

Further objects and advantages of the invention will 
become apparent as the following description proceeds, 
and the features of novelty which characterize the inven 
tion will be pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. 
For a better understanding of the invention, reference 

may be had to the following description taken in con 
nection with the accompanying drawing, in which: 
FIG. 1 is a fragmentary vertical sectional view of a 

suction cleaner embodying my invention; 
FIG. 2 is a view taken at line 2-—2 of FIG. 1; 
FIGS. 3 and 4 are top plan views diagrammatically 

illustrating the suction cleaner partly shown in FIG. 1; 
FIG. 5 is a side elevational view, partly in section, of a 

suction cleaner like that shown in FIG. 1 illustrating a 
modi?cation of the invention; 
FIG. 6 is a fragmentary view taken at line 6-6 of 

FIG. 5; and 
FIGS. 7 and 8 are top plan views diagrammatically 

illustrating the suction cleaner shown in FIG. 5. 
Referring to FIGS. 1 to 4 of the drawing, I have shown 

my invention embodied in a horizontal tank-type suction 
cleaner 10 comprising a casing 11, a front end cover 12 
and rear end cover 114. The casing is provided with wheels 
15 and 16 to facilitate movement thereof on a supporting 
surface, the wheels 15 being positioned at the vicinities 
of the vertical planes extending downward from the op 
posing sides of the casing and the caster wheel 16 at the 
front end of the casing being disposed between the side 
walls of the cleaner. 
The front wheel 16 forms part of a caster which in 

cludes an upright pin 17 mounted for rotation at 18 at the 
bottom of the casing 11. To the lower end of the pin 17 
is ?xed a horizontal plate forming the closed end of a 
depending bracket 19 of inverted U-shape having spaced 
arms 20 at the lower ends of which the wheel 16 is 
mounted for rotation on a horizontal shaft 21. Hence the 
wheel 16 is rotatable about a horizontal axis at 21 which 
is radially removed from the vertical axis at the pin 17 
about which the caster is angularly movable. 
The front end cover 12 is hinged at 22 and is formed 

with an air inlet 23 at the bottom thereof. Flow of air 
through the air inlet 23 at the front end of the cleaner 
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10 is induced by a suitable motor-fan unit 24 disposed 
'in the casing 11. Dirt entrained in. air drawn into the 
inlet 23 is separated from air when it passes through a 
dust collecting member 25, and air from which dirt is 
removed is discharged from the casing through an open 
ing (not shown) in the rear end cover 14. 
An air inlet conduit 26 de?ning an air passageway is 

L-shaped and movable about the vertical axis 37 of the 
upright arm or leg 26a thereof, thus enabling the hori 
zontal arm 26b to be angularly shifted from one to the 
other side of a vertical plane VP extending lengthwise 
of the casing 11 and intersecting the vertical axis 37 of 
the upright arm 26a, as indicated by the arrow 27 in 
FIGS. 3 and 4. As shown in FIG. 1, the upright arm 
26a is journaled by a roller bearing 28 secured at 29 to 
the front end cover 12. 
A hose 30 is secured in any suitable manner at 31 to 

the outer end of the horizontal arm 26b. Suitable clean 
ing tools may be connected to a wand which in turn is 
connected to the outer free end of the suction hose 30 
and through which air flows into the front end of the cas 
ing 11 through the air inlet 23. 
The suction cleaner 10 can be moved about a support 

ing surface with the aid of the hose 30 irrespective of the 
position of the cleaner 10. No matter in which direction 
the hose 30 is pulled, either in a direction lengthwise of 
the cleaner 10 or at an acute angle thereto, the horizontal 
arm 26b of the L-shaped conduit 26 will always freely 
turn about the vertical axis 37 thereof to a position more 
or less in alignment in the direction in which the pulling 
force is applied to the hose 30. 

In accordance with my invention, in order to provide 
supporting means for the cleaner 10 which is extremely 
mobile, the wheel 16 desirably turns about the vertical 
axis at the pin 17 when the horizontal arm 26b of the 
L-shaped conduit 26 is shifted by a pulling force applied 
to the hose 30. Optimum mobility of the supporting 
means is realized when the wheel 16 is shifted to a posi 
tion which is substantially parallel to the position to 
which the horizontal arm 26b has been shifted which, 
as explained above, is dependent upon the direction in 
which the pulling force is applied to the hose 30. 

I do this by providing mechanism which connects the 
caster wheel 16 and the upright arm 26a of the conduit 
26 and angularly moves the caster wheel 16 about the 
vertical axis 38 of the pin 17 responsive to angular move 
ment imparted to the horizontal arm 26b about the ver 
tical axis 37 coinciding with the axis of the upright arm 
26a. The mechanism comprises gearing which includes a 
gear segment 32 ?xed to the upright arm 26a of the 
conduit 26 and angularly movable therewith, another 
gear segment 33 ?xed to the pin 17 of the caster wheel 
16 and angularly movable therewith, and a pinion 34 be 
tween the gear segments 32 and 33 which coacts there 
with and ‘is ?xed to a pin 35 mounted for rotation at 36 
at the bottom of the casing 11. The gear segments 32 and 
33 and pinion 34 therebetween are enclosed in a housing 
35' depending from the bottom of the casing 11 and re 
movably secured thereto at 36. 

In View of the foregoing, it will now be understood 
that when the horizontal arm 26b of the conduit 26 is 
angularly turned to one side or the other side of the ver 
tical plane VP which extends lengthwise of the casing 11 
and intersects the second vertical axis 37 about which the 
horizontal arm 26]: is angularly movable, as indicated in 
FIGS. 3 and 4, the gears 32, 33 and 34- function to move 
the caster wheel 16 about the ?rst vertical axis 38 in the 
same direction that movement is imparted to the horizon 
tal arm 26b of the conduit 26 about the second vertical 
axis 37. 
A‘modi?cation of the embodiment of my invention 

which is illustrated in FIGS. 1 to 4 and just described is 
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shown in FIGS. 5 to 8. Parts shown in FIGS. 5 to 8 which 
are similar to parts illustrated in FIGS. 1 to 4 are desig 
nated by the same reference numerals. In FIGS. 5 to 8 
the suction cleaner 110 is provided with wheels 115 and 
116, the wheels 115 being positioned at the front end of 
the cleaner at the vicinities of vertical planes extending 
downward from opposing sides of the casing 111 and the 
caster wheel 116 being positioned at the rear end of the 
cleaner between the side walls of the casing. 
The rear wheel 116 forms part of a caster which in 

cludes an upright pin 117 mounted for rotation at 118 at 
the bottom of the casing 111. To the lower end of the pin 
117 is ?xed a horizontal plate forming the closed end of 
a depending bracket 119 of inverted U-shape having 
spaced arms 120 at the lower ends of which the wheel 
116 is mounted for rotation on a horizontal shaft 121. 
As in the ?rst described embodiment, the wheel 116 is 
rotatable about a horizontal axis at 121 which is radially 
removed from the vertical axis 138 at the pin 117 and 
about which the caster is angularly movable. 

In the modi?cation of FIGS. 5 to 8 the mechanism 
connecting the caster wheel 116 and the upright arm 26a 
of the conduit 26 comprises a ?rst sprocket 40 ?xed to the 
upright arm 26a, a second sprocket 41 ?xed to the pin 
117 of the caster wheel 116, and a chain 42 extending 
about the sprockets 40 and 41 and having two runs 42a 
and 42b therebetween which intersect one another. A 
chain guard 43, like the chain guards employed to guard 
bicycle chains, is ?xed at 44 to the bottom of the eas 
ing 111. 
AS best shown in FIGS. 6, 7 and 8, the sprockets 4t) 

and 41 and chain 42 function to move the caster wheel 
116 about a ?rst vertical axis 138 in the opposite direc 
tion that movement is imparted to the horizontal arm 26b 
of the conduit 26 about the second vertical axis 137. For 
example, when the horizontal arm 26b is moved clock 
wise about the vertical axis 137 in the direction of the 
arrow 127a, as indicated in FIG. 6-, the sprocket 40 moves 
clockwise in the direction of the arrow 45’ and imparts 
counterclockwise movement to the sprocket 41 in the di 
rection of the arrow 46. Under these conditions the hori 
zontal arm 26b is subject to a pulling force by the hose 30 
in the direction of the arrow 47, as indicated in FIG. 7. 
In FIG. 7 it will be seen that the horizontal arm 26b 
of the conduit 26 is inclined to the left from the vertical 
plane VP and the front part of the caster wheel 116 is in 
clined to the right from the vertical plane VP. Under these 
conditions the caster wheel 116 moves forward in the 
direction of the arrow 48, whereby the mobility of the 
supporting means for the suction cleaner 110 will be pro 
moted to make a turn to the left in FIG. 7 without any 
likelihood of the suction cleaner 11%‘ becoming unbal— 
anced and tipping over. 
When the horizontal arm 26b is moved counterclock 

wise about the vertical axis 137 in the direction of the 
arrow 127b, as indicated in FIG. 6, the sprocket 40* moves 
counterclockwise in the direction of the arrow 45a. Under 
these conditions the horizontal arm 26b is subject to a pull 
ing force by the hose 30 in the direction of the arrow 47a, 
as indicated in FIG. 8. In FIG. 8 it will be seen that the 
horizontal arm 26b is inclined to the right from the verti 
cal plane VP and the front part of the caster wheel 116 
is inclined to the left from the vertical plane VP. Under 
these conditions the caster wheel 116 moves forward in 
the direction of the arrow 48a, whereby the mobility of 
the supporting means for the suction cleaner 110 will be 
promoted to make a turn to the right in FIG. 8 without 
any likelihood of the suction cleaner becoming unbalanced 
and tipping over. 

In the ?rst described embodiment illustrated in FIGS. 
1 to 4, the odd number of gears 32, 33 and 34, some of 
which have been referred to above as gear segments, func 
tion to move the caster wheel 16 about the ?rst vertical 
axis 38 in the same direction that movement is imparted 
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to the horizontal arm 26b about the second vertical axis 
37. For example, when the horizontal arm 26b is moved 
clockwise about the vertical axis 37 in the direction of the 
arrow 27a, as indicated in FIG. 2, the gear segment 32 
moves clockwise in the direction of the arrow 145 and, 
through the pinion 34, imparts clockwise movement to the 
gear segment 33 in the direction of the arrow 146. Under 
these conditions the horizontal arm 26b is subject to a pull 
ing force by the hose 30 in the direction of the arrow 147, 
as indicated in FIG. 3. In FIG. 3 it will be seen that the 
horizontal arm 26b of the conduit 26 is inclined to the 
left from the vertical plane VP and the front part of the 
caster wheel 16 also is inclined to the left from the verti 
cal plane VP. Under these conditions the caster wheel 16 
moves forward in the direction of the arrow 148, where 
by the mobility of the supporting means for the suction 
cleaner 10 will be promoted to make a turn to the left in 
FIG. 3 without any likelihood of the suction cleaner 10 
becoming unbalanced and tipping over. 
When the horizontal arm 26b is moved counterclock 

wise about the second vertical axis 37 in the direction of 
the arrow 2711, as indicated in FIG. 2, the gear segment 
32 moves counterclockwise in the direction of the arrow 
145a, and, through the pinion 34, imparts counterclock 
wise movement to the gear segment 33 in the direction 
of the arrow 146a. Under these conditions the horizontal 
arm 26b is subject to a pulling force by the hose 36 in 
the direction of the arrow 147a, as indicated in FIG. 4. 
In FIG. 4 it will be seen that the horizontal arm 26b 
is inclined to the right from the vertical plane VP and 
the front part of the caster wheel 16 also is inclined to 
the right from the vertical plane VP. Under these condi 
tions the caster wheel 16 moves forward in the direction 
of the arrow 148a, whereby the mobility of the support 
ing means for the suction cleaner 18 will be promoted to 
make a turn to the right in FIG. 4 without any likelihood 
of the suction cleaner 10‘ becoming unbalanced and tip 
ping over. 

In view of the foregoing explanation, it will now be un 
derstood that, when the caster wheel is disposed either at 
the front air inlet end or the rear air outlet end of the 
cleaner, as in the embodiments illustrated and described 
above, the mechanism connecting the caster wheel and the 
vertical arm 26a of the L-shaped conduit 26 is so con 
structed and arranged that, when the horizontal arm 26b 
is angularly turned to one or the other side of the vertical 
plane VP, turning movement will be imparted to the caster 
wheels about the vertical axes 38 and 138 in such a direc 
tion that the mobility of the supporting means will be pro 
moted to change the direction of movement of the suc 
tion cleaner casing 11 on the supporting surface. 

In the embodiment of FIGS. 1 to 4, it will be seen 
that the mechanism connecting the caster wheel 16 and 
the upright arm 26a of the conduit 26 coacts with the 
caster wheel 16 in such manner that the vertical axis 38 
of the caster wheel is nearer to the upright arm 26a of 
the conduit 26 than the horizontal axis 21 about which 
the caster wheel 16 rotates. In a similar manner, in the 
embodiment of FIGS. 5 to 8, it will be seen that the mecha 
nism connecting the caster wheel 116 and the upright arm 
26a of the conduit 26 coacts with the caster wheel 116 in 
such manner that the vertical axis 137 of the caster wheel 
116 is nearer to the upright arm 26a of the conduit 26 
than the horizontal axis 121 about which the caster wheel 
116 rotates. With this arrangement the caster wheels 16 
and 116 e?iciently promote the mobility of the supporting 
means in the manner explained above. 

While particular embodiments of the invention have 
been shown and described, such variations and modi?ca 
tions are contemplated as fall within the true spirit and 
scope of the invention, as pointed out in the following 
claims. 

I claim: 
1. In a tank-type suction cleaner comprising an elon 

gated casing having an inlet and outlet at opposite ends 
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and means for moving air therethrough, the combina 
tion of 
means for normally suporting the casing in a horizon 

tally extending position for movement on a support 
ing surface, the supporting means including a caster 
Wheel at one end of the casing between opposing 
sides thereof, means for mounting the caster wheel at 
the bottom of the casing for movement about a ?rst 
vertical axis, 

conduit means providing an air passageway having a 
bend and a ?rst arm extending vertically therefrom 
and a second arm extending horizontally therefrom, 

means connecting the ?rst arm to the casing in commu 
nication with the inlet, the connecting means includ 
ing structure for mounting the ?rst arm on the casing 
for angular movement about a second vertical axis, 

the outer end of the second arm, when the latter is angu 
larly moved about the second vertical axis during 
movement of the casing from place to place by pull 
ing force applied thereto, being movable to opposite 
sides of a vertical plane extending lengthwise of the 
casing and intersecting the second axis, and 

mechanism connecting the caster wheel and the ?rst 
arm of the passageway means to move the caster 
wheel about the ?rst vertical axis responsive to angu 
lar movement imparted to the second arm of the 
passageway means about the second vertical axis. 

2. In a tank~type suction cleaner comprising an elon 
gated casing having an inlet and outlet at opposite ends 
and means for moving air therethrough, the combina 
tion of 
means for normally supporting the casing in a horizon 

tally extending position for movement on a support 
ing surface, the supporting means including a caster 
wheel at one end of the casing between opposing sides 
thereof, means for mounting the caster wheel at the 
bottom of the casing for movement about a ?rst ver 
tical axis, 

conduit means providing an air passageway having a 
bend and a ?rst arm extending vertically therefrom 
and a second arm extending horizontally therefrom, 

means connecting the ?rst arm to the casing in commu 
nication with the inlet, the connecting means includ 
ing structure for mounting the ?rst arm on the casing 
for angular movement about a second vertical axis, 

the outer end of the second arm being adapted to be 
connected to a ?exible suction hose capable of ex 
tending from the casing and operable, when pulled, 
to move the casing from place to place, 

the outer end of the second arm, when the latter is angu 
larly moved about the second vertical axis during 
movement of the casing from place to place, being 
movable to opposite sides of a vertical plane extend 
ing lengthwise of the casing and intersecting the sec 
ond axis, 

mechanism connecting the caster wheel and the ?rst 
arm of the passageway means to move the caster 
wheel about the ?rst vertical axis responsive to angu~ 
lar movement imparted to the second arm of the pas 
sageway means about the second vertical axis, and 

mechanism connecting the caster wheel and the ?rst 
arm of the passageway means to move the caster 
wheel about the ?rst vertical axis responsive to angu 
lar movement imparted to the second arm‘ of the pas 
sageway means about the second vertical axis, and the 
mechanism being so constructed and arranged that, 
when the second arm of the passageway means is 
angularly turned to one side of the vertical plane ex 
tending lengthwise of the casing by pulling force ap 
plied thereto, turning movement will be imparted to 
the caster wheel about the ?rst vertical axis in such 
a direction that the mobility of the supporting means 
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6 
will be promoted to change the direction of move 
ment of the casing on the supporting surface. 

3. Apparatus as set forth in claim 2 in which the caster 
wheel is disposed at the air inlet end of the casing between 
opposing sides thereof and the mechanism connecting the 
caster wheel and the ?rst arm of the passageway means 
includes means for moving the caster wheel about the 
?rst vertical axis in the same direction that movement is 
imparted to the second arm of the passageway means 
about the second vertical axis. 

4. Apparatus as set forth in claim 2 in which the caster 
wheel is disposed at the air outlet end of the casing be 
tween opposing sides thereof and the mechanism con 
meeting the caster wheel and the ?rst arm of the passage 
way means includes means for moving the caster Wheel 
about the ?rst vertical axis in the opposite direction that 
movement is imparted to the second arm of the passage 
way means about the second vertical axis. 

5, Apparatus as set forth in claim 2 in which the sup 
porting means further includes a pair of wheels at the 
opposite end of the casing, the pair of wheels being posi 
noned at the vicinities of vertical planes extending down 
ward from the opposing sides of the casing. 

6. Apparatus as set forth in claim 3 in which the sup 
porting means further includes a pair of wheels at the 
air outlet end of the casing, the pair of wheels being posi 
tioned at the vicinities of vertical planes extending down 
ward from the opposing sides of the casing. 

7. Apparatus as set forth in claim 4 in which the sup 
porting means further includes a pair of wheels at the air 
inlet end of the casing, the pair of wheels being posi 
tioned at the vicinities of vertical planes extending down 
ward from the opposing sides of the casing. 

8. Apparatus as set forth in claim 2 in which the casing 
is provided with an opening at the bottom thereof which 
de?nes the air inlet, and the ?rst arm of the passageway 
means in communication with the inlet extends vertically 
downward from the air inlet. 

9. Apparatus as set forth in claim 2 in which the mech 
anism comprises gearing. 

10. Apparatus as set forth in claim 2- in which the 
mechanism comprises gearing including an odd number 
of gears, one of the gears being carried by the ?rst arm 
and another of the gears being carried by the caster wheel. 

11. Apparatus as set forth in claim 2 in which the 
mechanism includes sprockets respectively carried by the 
?rst arm of the passageway means and the caster wheel 
and a chain extending about the sprockets and having two 
runs there'between. 

12. Apparatus as set forth in claim 4 in which the 
mechanism comprises sprockets respectively carried by 
the ?rst arm of the passageway means and the caster wheel 
and a chain extending about the sprockets and having two 
runs therebetween, the two runs of the chain intersecting 
one another. 

13. Apparatus as set forth in claim 2 in which the 
caster wheel is rotatable about a horizontal axis radially 
removed from the ?rst vertical axis about which the caster 
wheel is movable, the mechanism connecting the caster 
wheel and the ?rst arm of the passageway means coacting 
with the caster wheel in such manner that the vertical 
axis of the caster wheel is nearer to the ?rst arm of the 
passageway means than the horizontal axis about which 
the caster wheel rotates. 
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