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1 
The present invention relates to the art of 

cleaning devices and more particularly to a novel 
mechanism for controlling the position of a suc 
tion cleaning nozzle and agitating member with 
respect to the surface being cleaned and for con 
ditioning the apparatus for conversion to off 
the-floo'r cleaning operations. 

It is a principal object of the present inven 
tion to provide a suction cleaning apparatus in 
cluding a mechanism which adjustably alters the 
relative position of the cleaning nozzle with re 
spect to a supporting surface to adjust the same 
for cleaning surface coverings having different 
characteristics and which also conditions the ap 
paratus for the attachment thereto of a convert" 
ing tool for off-the-?oor cleaning operations. 

It is a further object of the present invention 
to provide a suction cleaning apparatus having 
a mechanism which maintains the converter pas 
sage closure in a locked position until the clean 
ing nozzle and agitator are moved to a non 
oleaning position so as to prevent undue wear 
Or surface cover damage while the apparatus is 
converted for off-the-?oor. cleaning operations. 
According to the present invention, I have pro 

vided a suction cleaning apparatus, including a 
foot pedal at the rear of the cleaner proper which 
operates through a suitable mechanism to change 
the position of the front supporting wheels of 
the cleaner relative to the body thereof to change 
the position of the suction cleaning nozzle with 
respect to a supporting surface, and, in one posi 
tion, to unlatch and open a barrier valve provid 
ing for admission of a converting tool. 
Other objects and advantages of the invention 

will become apparent as the description proceeds 
when taken in connection with the accompany 
ing drawings in which Figure 1 is a top plan 
view partly in section illustrating a suction clean 
ing apparatus embodying my invention. Figure 
2 is a sectional view taken substantially along 
the lines 2—2 of Figure 1 and looking in the 
direction of the arrows. Figure 3 is a sectional 
view taken along the lines 3-3 of Figure l and 
looking in the direction of the arrows. Figure 
4 is a sectional elevational view of the apparatus 
of Figures 1 and 2 illustrating the same in normal 
cleaning condition with the converter barrier 
valve closed and locked. 
Referring now to the drawings in detail, and 

?rst to Figure 1 thereof, the present invention 
is illustrated as being applied to a suction clean 
ing apparatus of the type having an elongated 
nozzle extending across the front thereof and 
communicating with the air inlet of a motor fan 
unit having its axis horizontal and parallel to 
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2 
The agitator is driven by 

a belt actuated by the motor and running through 
a separate belt tunnel on the side of motor fan‘ 
unit opposite to the fan. This general type of 
cleaner arrangement is illustrated in the U. S. 

the nozzle structure. 

Patentto Becker, 2366A“). The cleaner com 
prises a main frame or body casing 1 having an 
elongated suction air nozzle 2 extending across 
the front thereof and defined by the top and 
front walls of the casing l and a depending par 
tition 1i forming the rear wall or the suc~ 
tion air nozzle passageway. The nozzle lips may 
be of any desired type but are here shown as 
being formed by removable plates ii and 5 at 
tached respectively to the front wall of the casing 
i and the partition 3. A rotary brushing and 
agitating element t of a known type is rotat 
ably mounted in the casing i so as to have the 
brushing and agitating elements positioned sub 
stantially in the central portion of the nozzle 
defined by the plates 4 and 5 and projecting 
slightly therebelow so as to engage and clean a 
surface covering lying beneath the nozzle lips. 
A combined motor and suction air fan unit 2‘! is 
mounted in the casing l rearwardly of the nozzle 
with the motor fan axis parallel to the nozzle. 
The ian of this unit has an air inlet opening 9 
which communicates with an air tunne1 iii formed 
in the frame l and opening to the nozzle 2 
through an interrupted portion of the partition 

as shown most clearly in Figure 1. The fan 
of the motor fan unit 8 discharges dirt laden 
air through a passageway ii on the rear end of 
which is mounted a conventional air ?lter 12. 
A manipulating handle it is pivotally attached 
to brackets or ears it carried by the main frame 
5. The ends of the motor fan unit opposite to 
that communicating with the air tunnel it is 
provided with a projecting pulley is which pro 
iects into a suitably formed tunnel or passage“ 
way l6 in the frame i to provide for a belt H 
which embraces the rotary agitator ii and the 
pulley It to provide for positive drive of the rotary 
brushing and agitating element. > 
The rear portion of the cleaner is carried by 

a pair of supporting wheels I9, only one or which 
is shown, rotatably mounted upon supporting 
bosses 25.‘ depending from the underside of the 
frame i on opposite sides of the exhaust duct l l. 
The front portion of the cleaner is carriedby 

a pair of wide tread supporting Wheels 22 which 
are rotatably mounted on the opposite ends of 
a shaft 23 extending transversally of the cleaner 
under the tunnels it and i5 and just rearwardly 
of the nozzle. The shaft 28 is rotatably mounted 
in arms 21% pivoted on inwardly projecting studs 
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25 attached to the side walls of the casing l 
rearwardly of the shaft 23. Torsion springs 26 
are mounted on studs 25 and arranged to bias 
the supporting wheels 22 upwardly toward the 
frame I. A pair of adjusting cams 2? are non 
rotatably mounted upon the shaft 23 adjacent 
each of the arms ‘at as shown most clearly in 
Figure 1. The cams 27 are identical and are 
secured to the shaft 23 in alignment. Each cam 
is provided with four adjusting surfaces indi 
cated in Figure 2 as a, b, c, and (2, respectively. 
Each cam 21 bears upon a right angularly bent 
supporting bracket 29 having one leg secured to 
the under surface of the top wall of the casing 
i and a forwardly projecting horizontal leg se 
cured to the rear face of the partition 3. As 
illustrated in Figure 2, the cam surface “(1” is 
bearing on the horizontal leg of the bracket 29. 
This surface is the maximum distance from the 
shaft 23, hence the cleaner casing is raised with 
respect to the wheels and the nozzle and agitat 
ing and brushing structure is raised above sur 
face cleaning position. This is the converting 
condition of the apparatus. When the cam is 
rotated to engage the surface “a” with the bracket ‘ - 
29, the nozzle is lowered to its lowermost position 
which is that provided for very thin floor cover 
ings. The surfaces “b” and “c” progressively 
raise the nozzle above the position occupied when 
surface “a” engages bracket 29 to condition the 
nozzle for cleaning medium and thick surface 
coverings respectively. 
The wheel shaft 23 is rotated to shift the cams 

2'! for the purpose of adjusting the nozzle height 
by a mechanism now to be described. A four 
toothed- ratchet wheel 3! is rigidly attached to 
the shaft 23 in position to be engaged by a pawl 
32. pivotally supported by a slide bar 33. The 
pawl is biased downwardly, as viewed in Figure 
2, by a torsion spring 31% to the limit allowed by 
a stop pin 35 adapted to be engaged by a stop 
arm 35 on the pawl. The pawl is so shaped that 
it will rotate the ratchet wheel 3| in a clockwise 
direction, as viewed in Figure 2‘, when the slide 
bar 33 is advanced toward the nozzle, and will 
ride over the ratchet when the slide bar retracts 
toward the rear of the frame I. The slide bar 
33 is provided with a pair of elongated slots 31 
and 38 which receive supporting pins 39 and 46 
respectively. The pins 39 and 4e are supported 
by bosses 4!! and 42, respectively, depending from 
the upper surface of the main frame I and are 
positioned to constrain the slide bar 33 to re 
ciprocatory movement fore and aft of the cleaner 
body. A tension spring 63 is mounted between 
the rear of the frame I and the rear end of the 
bar 33 to bias the same to the rear to the limit 
allowed by the slots 31 and 38. 
The slide bar 33 is provided with a slot M ad 

jacent its rear end which is engaged by a pin 
carried on one end of a bell crank lever 45 piv 
otally supported by suitable supporting ears on 
the underside of the casing I. One arm of the 
bell crank lever projects upwardly through an 
opening 45- in the casing I and is covered with 
resilient, anti-friction material such as rubber 41 
to provide a foot treadle or pedal. 
The upper surface of the casing l, just rear 

wardly of the tunnel Ill, is provided with a raised 
and slotted portion 5B which overlies an indicat 
ing wheel 54 which is carried by a shaft 5|a 
pivotally mounted in supporting lugs 52 depend 
ing from the upper surface of the casing l. A 
four-toothed ratchet wheel 53, which is substan 
tially identical with the wheel 31, is secured on 
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5 shaft Ella to operate the indicating wheel 5|. 7 

4 
The ratchet 53 is adapted to ‘oe engaged by a 
pawl 54 mounted pivotally upon the slide bar 
3-3 and biased for counter-clockwise rotation, as 
viewed in Figure 2, by means of a spring 55. A 
stop arm and pin 56 are provided to limit counter 
ciockwise rotation of the pawl 54' under the bias 
of the spring 55. When. the slide bar advances 
toward the nozzle 2, the pawl engages one of 
the teeth on the ratchet 53 and rotates the in 
dexing drum counter-clockwise to align a new 
set of indicia with the slot in the rounded por 
tion 551 of the casing l. ‘When the slide bar 

moves to the rear of the casing i under 
the bias of the spring 153, the pawl 5d rides 
across the teeth on the ratchet wheel 53 with~ 
out rotating the same. The pawl 56». and ratchet 
53 are so aligned that suitable indicia upon 
the wheel 54, such as “converter,” “medium,” 
“thick” and "thin," are brought into registry with 
the slot in casing i when the corresponding sur 
faces on the cams 2? are brought into engage 
ment with the support bracket 29. The condi 
tion of the nozzle structure is always apparent 
to the operator by a glance at the slotted por 
tion 50 in the casing l. The mechanism is op 
erated by suitable foot pressure applied to the 
pedal 4!, each stroke advancing the ratchets SI 
and 53 one tooth to change the position of the 
nozzle and to indicate the new position corre~ 
spondingly. Progressive depression of the pedal 
4? progressively indexes the cams 2? to vary the 
relative position. of the nozzle with respect to 
the supporting surfaces. After each depression 
of the pedal 4?, the tension spring 43 returns 
the apparatus to the condition illustrated in Fig 
ure 2 for a subsequent actuation of the pedal, if 
that is desired, for further adjustment of the 
nozzle. 
The upper wall of that portion of the casing 

I defining the top wall of the air tunnel it is 
provided with an opening 64! to provide for the 
insertion of a tool iii to block on the tunnel H3 
from the nozzle 2 and convert the apparatus for 
off-the-floor cleaning operation. The converting 
tool 6! is provided with spring catch 52 adapted 
to engage under a catch plate 53 mounted upon 
the casing l to secure the tool 6! in converting 
position. The opening 63 is normally closed by 
suitable valve and barrier element 65 attached 
to’ a pintle (if? p-ivotally mounted on the under 
side of the‘ top wall of the tunnel I0 and biased 
to closed position by torsion spring 56. When 
the tool 5! is inserted, as illustrated in Figure 3, 
the suction nozzle 2 is inoperative because its 
communication with the suction fan through the 
tunnel ill‘ is interrupted and cleaning air flows 
to the tunnel Hi through the tool 6i which is 
attached to a suitable ?exible hose carrying a 
cleaning tool. The pintle 61' has a crank portion 
68. extending through the wall of the tunnel H3 
into, the space between the tunnel i0 and the 
side wall of the cleaner body. The crank 68 is 
adapted to be actuated by one arm of a bell 
crank lever 551 pivotally supported upon a boss 
Til onv the outer wall of the tunnel 10. The other 
leg of the bell‘ crank lever 69 carries a pin ‘H 
engaging in a slot 12 in an actuating link 13 
pivotally mounted upon the shaft 23. The bell 
crank lever St‘ is biased in a clockwise direction, 
as. viewed in Figures 2 and 4, by means of a, ten 
sion spring 15 attached to the bell crank and to 
the partition 3. The link '13 extends above‘ its 
connection. with the bellv crank 69 to include an 
extended portion having a, slot 75. engaged by a 
pin 17 on one arm of a second bell crank lever 
'18 pivotally mounted on a stud 7.9 also, carried 
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by the boss ‘Hi. The other arm of the bell crank 
lever 18 is engaged by leaf spring 80 supported 
upon the underside of the casing l and arranged 
to bias the bell crank in a counter-clockwise di 
rection, as viewed in Figure 4, against a stop pin 
8i. In the position of the parts illustrated in 
Figure 4,‘ which is that occupied in all positions 
of the cams 2'! except the “d” position illustrated 
in Figure 2, the long arm of the bell crank 18 is 
in the path of movement of the crank 68 to pre 
vent opening of the barrier valve 65. 
When it is desired to convert the apparatus 

for off-the-?oor cleaning, the pedal All is actu» 
ated until the word “converter” appears in the 
slot of the rounded portion 5a of the casing I. 
When this occurs, the cams 21 will be in the 
position illustrated in Figure 2. In this position, 
the shaft 23 is lowered with respect to the bracket 
29 and the link 13 is pulled downwardly, rock 
ing the bell crank 18 in a clockwise direction to 
remove the long arm thereof from the path of 
movement of the crank 68 and rotating the 
bell crank 69 in a counter-clockwise direction 
against the bias of the spring '45 to engage crank 
58 and rotate the same clockwise to swing vthe 
barrier valve 65 to the open position, illustrated in 
Figure 3, which permits insertion of the con" 
verting tool 6!. The slots ‘l2 and ‘i6 in the 
link ‘it provide a lost motion connection be 
tween the shaft 23 and the bell cranks 89 and 
'58. The lost motion connection allows normal 
adjustment of the shaft 23 without operating the 
bell cranks. That is, the bell cranks occupy the 
positions illustrated in Figure 4 as long as the 
cams 2i occupy the “a,” “b” or “0” positions 
thereof. When the cams 2'? are moved to the 
“:1” position, the lost motion connection is taken 
up and the bell cranks are actuated in the man 
ner explained hereinabove. The long arm of 
the bell crank ‘is normally clears the crank 68 
to allow the crank 68 to be moved a small amount 
by the bell crank 69 while the bell crank 18 
is being moved clear of the path of movement 
of crank 58. 
Due to the possibility of injury to surface cover 

ings when the cleaner is converted for off-the 
floor cleaning, it is desirable to prevent actua 
tion of the pedal All to lower the nozzle at this 
time. For this purpose, a barrier bar 83 is 
pivotally mounted upon a stud 84 secured to 
the side wall of the tunnel in. The barrier bar ' 
83 has a right angularly bent portion 85 adapted 
to be moved into the path of motion of a pro 
jecting tongue 86 on the slide bar 33. The bar 
rier bar ‘83 projects through a suitable slot in 
the partition 3 where it terminates in an angular 
ly bent actuating section as extending across a 
portion of the entrance to the tunnel Iii be 
neath the converter receiving opening to in posi 
tion to be engaged by a converter 6i when the 
same is inserted into the tunnel. A torsion spring 
89 around the stud B4 normally biases the bar 
83 to the position illustrated in Figure ll in which 
the bent portion 85 is clear of the path of 
movement of the tongue 85. Hence, under these 
conditions, the slide bar 33 may be actuated 
without interference. When the converter tool 
6! is inserted, the rear surface thereof engages 
the portion 88 of the barrier mechanism, as 
illustrated in Figures 2 and 4, and rocks the same 
clockwise to shift the bent portion 85 into the 
path of movement of the tongue 8% and thus 
bar further operating motion of the slide bar 
33 by the pedal M. The operative position of 
the barrier mechanism, in which it prevents op 
eration of the slide bar 33, is illustrated in Fig 
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ure 2, and the ineffective position of the barrier 
mechanism is illustrated in Figure 4. 
The foregoing construction provides a highly 

e?ective means by which the adjustment of the 
nozzle for various thicknesses of surface cover 
ings and for conversion is readily achieved by 
actuation of a pedal at the rear of the cleaner 
body which. operates a' suitable mechanism to 
shift the body of the cleaner with reference to 
the front supported wheels thereof. It is highly 
desirable to be able to actuate the nozzle ad 
justing mechanism to the rear of the cleaner 
as that is most convenient for the operator and 
is a portion, of the cleaner which is readily 
reached by the operator’s toe. It is desirable to 
raise and lower the nozzle by actuation of the 
front supporting wheels thereof as this arrange 
ment sheets the desired adjustment of the noz 
zle with a minimumchange in the angularity of 
the nozzle plane with reference to the plane of 
the supporting surface and thus promotes the 
most e?icient and desirable cleaning conditions. 
The present construction also positively bars in 
sertion of the converter for off-the-floor clean 
ing until the nozzle has been adjusted to the 
converted position which raises the nozzle and 
brushing structure above the normal cleaning 
positions. Once the converter is inserted, the 
adjusting mechanism is locked with the nozzle 
raised above cleaning position. The foregoing 
positively prevents operation of the brushing and 
agitating structures upon a surface covering dur 
ing off-the-floor cleaning operations. 
Althoughvthe invention has been described in 

considerable detail with reference to a single pre 
ferred embodiment thereof, it is to be understood 
that the invention may be practiced by other 
construction embodying‘the conception herein 
disclosed without departing from the spirit of 
the invention or the scope of the appended claims. 

I claim: . I 

1. In a suction cleaner having a suction pro 
ducing means, a surface cleaning nozzle, a duct 
connecting said nozzle to said suction produc 
ing means, said duct having an opening pro 
viding for insertion of a tool to convert the 
cleaner to off-the-floor cleaning operation, and 
closure means normally closing said opening, the 
combination of wheel means for supporting the 
cleaner, means for adjusting said nozzle with re 
spect to said wheel means to a plurality of clean 
ing positions and to a non-cleaning position, 
mechanism including a foot pedal for operating 
said adjusting means successively to place said 
nozzle in said cleaning and non-cleaning positions 
and back to said cleaning positions serially in 
respose to successive depressions of the foot pedal, 
mechanism for moving said closure means to open 
position to admit a converting tool to said air 
duct, and means operated by said adjusting 
means as said adjusting means is actuated to ad 
just said nozzle to said non-cleaning position for 
actuating said mechanism to open said closure 
means. ’ - 

2. Apparatus according to claim 1 including 
means normally locking said closure means in a 
closed position and means operated by said ad 
justing means for operating said locking means 
to release said closure means as said nozzle is 
adjusted to non-cleaning position. 

3. Apparatus according to claim 1 including 
means for locking said adjusting means against 
operation to change the adjustment of said noz 
zle, means biasing said locking means to an in 
operative position, and means positioned to be 
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operated by a converting tool; as it: is. inserted 
into said duct for‘ actuating said locking means 
to lock saidadjusting means. 

4. In a suction cleaner having a- suction. pro 
ducing means and. a‘ surface cleaning nozzle, an 
air duct connected to said. suction» producing 
means and to said nozzle, means forming an 
opening into said air duct. providing for inser~ 
tion of a tool for converting the. cleaner for off 
the-?oor cleaning, means‘ normally closing said 
opening, the combination of rear supporting 
means on said cleaner; a pair of front wheels 
for supporting said' cleaner, a shaft on which 
said front wheels are rotatably mounted, means 
mounting said shaft for movement relative to said 
nozzle to adjust said nozzle with respect to a 
surface to be cleaned, a- step-by-step mechanism 
for moving said shaft. to adjust said nozzle to 
a plurality of positions, and means connected to 
be operated by said step-by-step mechanism for 
actuating said closing means. to open position 
including a lost motion connection for allowing 
operation of said step-by-step mechanism with 
out opening said closing means until‘ said nozzle 
is adjusted to a predetermined position. 

5. In a suction cleaner having a suction pro 
ducing means and av surface cleaning nozzle, an 
air duct connected to said suction producing 
means and to said nozzle, means forming an 
opening into said air duct providing for inser 
tion of a tool for converting the cleaner for off 
the-floor cleaning, means normally closing said 
opening, means barring opening of the closing 
means, the combination of‘ rear supporting means 
on said cleaner, a pair of front wheels for sup 
porting said cleaner, a shaft on which said front 
wheels are rotatably mounted, means mounting 
said shaft for movement relative to said noz 
zle to adjust said nozzle with respect to a sur 
face to be cleaned, a step-by-step mechanism 
connected to move said shaft toadj'ust said noz 
zle to a plurality of positions, and means con 
nected to be operated by said step-by-step mecha 
nism for rendering said barring means inop 
erative and for actuating said‘ closing means to 
open position including a- lost motion means con 
nected to allow operation of said step-by-step 
mechanism without operating said barring means 
and said closing means until said nozzle is moved 
to a predetermined position. 
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6. Apparatus according to» claim 5 including, a 

stop: member having a part movable into en 
gagement with a part of said step-by-step mecha 
nism to bar operation thereof, means biasing" said 
stop member to an imperative position, and 
means positioned to be operated by a converting 
tool as it is inserted into said duct for actuat 
ing said stop to‘ operative position. 

7. In a suction cleaner having a body portion 
provided with a suction nozzle across the front 
thereof, an air duct extending rearwardly of said 
body, a suction producing means positioned rear 
wardly of said nozzle and communicating with 
said duct, an upwardly facing opening‘ through 
the top wall of said body portion tov said duct 
providing for the insertion of a tool to convert 
the cleaner to off-the-?oor cleaning operation, 
and closure means normally closing said open. 
ing, the combination of'wheel means for support; 
ing said body portion, means for adjusting said 
nozzle with respect to said wheel means to clean 
ing and non-cleaning positions, and a foot pedal 
mounted on said body portion and connected to 
actuate said adjusting means, means connected 
to said foot pedal for actuating said adjusting 
means successively to place said nozzle in clean 
ing and non-cleaning positions in response to sue 
cessive depressions of said foot pedal, mechanism 
for moving said closure means to open position 
to admit a converting tool to said air duct, and 
means actuated by said adjusting means as said 
adjusting means is actuated by said foot pedal 
to adjust said nozzle to said non-cleaning posi 
tion for actuating said mechanism to open said 
closure means: 
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