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10 Claims. (CI. 15-16) 
This invention relates to suction cleaners or 

Suction SweeperS and has for its object to provide 
means for quickly and easily adjusting the Suc 
tion nozzle to the proper position for obtaining 
the maximum efficiency in cleaning a carpet, the 
position to . Which the nozzle is adjusted being 
preferably controlled by a device which is acted 
upon by the air preSSure Within the nozzle. 
In cleaning carpets with a Suction cleaner it 

is desirable that the portion of the carpet engaged 
by the nozzle be lifted slightly from the floor 
So that air flowing into the nozzle may be drawn 
by suction from beneath the carpet and through 
the same in order to extract dirt from the body 
of the carpet. A beater or brush mounted in the 
slot of the suction nozzle has a more effective 
action upon the carpet to loosen dirt lodged 
therein when the position of the nozzle is Such 
as to hold the portion of the carpet engaged by 
the brush or beater out of contact with the fioor. 
Warious devices have been provided for Wertically 
adjusting the suction nozzle. With respect to its 
supporting wheels. Such adjusting devices are, 
however, not entirely satisfactory for the reason 
that it is very difficult for the operator to ac 
curately determine the most advantageous ad 
justment. Furthermore, in many homes the Suc 
tion cleaner is operated Successively upon rugS 
and carpets varying in Weight and texture and 
operators will seldom attempt to readjust the 
nozzle for each carpet or rug. 
An important object of the present invention 

is to provide an adjusting device which is not 
dependent upon the skill of the operator and by 
which the nozzle may be shifted manually to a 
non-operating position and thereafter moved to 
ward operating position and automatically locked 
in the proper position of adjustment with respect 
to the carpet upon which the cleaner is resting. 
Another object of the invention is to provide a 

suction nozzle having a wheeled support With 
means for elevating the nozzle with respect to the 
support and means for controlling downward 
movement of the nozzle in Such a manner as to 
arrest the downward movement of the nozzle and 
lock it in position with respect to its Support in 
the proper position with respect to the particular 
carpet upon which the sweeper is operating. 
The present invention has for an object to pro 

vide a means for positioning the nozzle at the 
proper elevation by so controlling a nozzle lock 
ing device that the downward movement of the 
nozzle is stopped at substantially the instant 
when the carpet is drawn by suction against the 
nozzle Opening. 
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a diaphragm operated detent which is shifted into 
engagement with the nozzle Support to lock the 
nozzle in a fixed position with respect to the said 
Support by the decrease in preSSure Within the 
nozzle due to engagement of the carpet with the 
Suction nozzle. 
A further object of the invention is to provide 

a means for effecting an automatic adjustment 
of the Suction nozzle by which the suction nozzle 
is locked in a fixed position. With respect to its 
Support, the locking means being Such that the 
nozzle is retained in the position to which it has 
been adjusted until the locking means is manu 
ally released for a new adjustment. 
A further object of the invention is to provide 

a suction cleaner having a nozzle which is auto 
matically lifted to a non-operating position 
whenever the motor circuit is broken, which is 
automatically moved downwardly toward the 
floor When the motor circuit is closed, and which 
is automatically locked against further down 
Ward movement. When the pressure Within the 
nozzle is decreased by engagement of the nozzle 
with the carpet. 
A further object is to provide means for auto 

natically moving the nozzle dioWnwardly and re 
locking the same in carpet engaging position 
whenever the engagement between the nozzle and 
carpet is broken. 
With the above and other objects in view, the 

invention may be said to comprise the device ill 
lustrated in the accompanying drawings herein 
after described and particularly set forth in the 
appended claims, together with Such variations 
and modifications thereof as Will be apparent to 
one skilled in the art to which the invention 
appertains, 

Reference should be had to the accompanying 
drawings forming a part of the specification, in 
Which: 

Figure 1 is a side elevation of a suction cleaner 
embodying the invention; 

Fig. 2 is a fragmentary side elevation on an 
enlarged Scale showing the nozzle in elevated po 
sition, the dashpot cylinder which retards gravity 
movement of the nozzle being shown in section; 

Fig. 3 is a fragmentary side elevation similar 
to Fig. 2 showing the nozzle in carpet engaging 
position; 

Fig. 4 is a fragmentary Section taken on the 
line indicated at 4-4 of Fig. 5; 

Fig. 5 is a fragmentary section taken on the 
line indicated at 5-5 of Fig. 3; 

Fig. 6 is a fragmentary rear elevation of the 
A further object of the invention is to provide 55 nozzle actuating and controlling mechanism; 
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Figs. 7, 8, and 9 are fragmentary detail views 

showing the invention applied to a sweeper hav 
ing a different form of nozzle raising and lower 
ing device, Fig. 7 being a fragmentary side ele 
vation showing the nozzle in elevation position, 
Fig. 8 being a fragmentary side elevation show 
ing the nozzle lowered to carpet engaging posi 
tion, and Fig. 9 being a fragmentary top plan 
view of the locking pawl; 

Figs. 10, 11, 12, and 13 show a modified em 
bodiment of the invention in which the adjust 
ment of the nozzle is automatically effected when 
the operating motor is started; 

Fig. 10 is a fragmentary side elevation show 
ing the nozzle in elevated position; 

Fig. 11 is a fragmentary side elevation showing 
the nozzle in carpet engaging position; 

Fig. 2 is a fragmentary plan view of the noz 
zle adjusting devices; and 

Fig. 13 is a wiring diagram showing solenoid 
and motor circuits and the controlling Switches. 
The present invention is applicable to suction 

cleaners of the type in which means is provided 
for raising the suction nozzle to a position clear 
of the carpet and lowering the same to carpet 
engaging position and includes a device for auto 
matically stopping the downward movement of 
the nozzle and locking the same in a fixed posi 
tion with respect to its Support when the carpet 
is Sucked against the nozzle opening. In the ac 
companying drawings the invention is shown ap 
plied to a Suction SWeeper having a casing 
which includes a motor housing 2 and fan hous 
ing 3, in Which a fan 4 is mounted upon a shaft 
5 which may be the shaft of the driving motor. : 
A transversely elongated suction nozzle S is pro 
Wided With front and rear Walls and 8 and end 
Walls 9 to provide a rectangular suction opening 
at its lower end which is disposed horizontally 
Over the Surface to be cleaned. The nozzle 6 
is connected centrally by means of a tubular neck 
portion fo to the inlet of the fan housing 3. A 
rotary brush or beater may be mounted within 
the nozzle 6. This brush or beater preferably 
extends substantially the full length of the nozzle 
Opening and is disposed with its lower edge at or 
slightly below the plane of the nozzle opening. 
The brush may be driven from the shaft 5 
by suitable means such as a belt 2. The casing 

is supported upon rear wheels 3 and upon a 
pair of front Wheels 4 which are mounted at 
Opposite ends of a crank axle 5. The crank 
axle 5 is rotatably mounted and has wheel car 
lying arms 6 at its opposite ends which extend 
rear Wardly and upwardly from the axle. The 
axle 5 is journaled in a suitable bracket 7 at 
tached to the casing . A coil spring 8 is mount 
ed on the axle 5 and has one end attached to 
the casing and the other end attached to the 
axle, the Spring 8 tending to turn the axle 5 
in the direction to swing the arms 6 upwardly 
and lower the nozzle 6 with respect to the sup 
porting Wheels. 
One of the arms 6 is provided with a treadle 

extension 9 and with a ratchet segment 20, both 
rigidly attached thereto. By pressing downward 
ly on the treadle 9 the nozzle 6 is lifted. Upon 
release of the treadle, the nozzle 6 will move 
downwardly by gravity until stopped by an auto 
matically actuated locking device which will be 
hereinafter described. The downward move 
ment of the nozzle is retarded by suitable means 
Such as a dashpot interposed between the crank 
shaft and casing. The dashpot includes a cyl 
inder 2 positioned rearwardly of the wheel car 
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2,289,711 
rying axle and attached to the casing in a 
Substantially horizontal position with its forward 
Open end toward the axle, and a piston 22 which 
carries a Suitable sealing element 23 which serves 
to prevent leakage of air past the piston during 
its forward movement in the cylinder. A con 
necting rod 24 is connected at one end to the 
piston 22 by a wrist pin 25, and at its opposite 
end by a pivot pin 26 to the ratchet segment 28. 
The cylinder has a head 27 at its rear end which 
is provided with an outlet passage 28 which is 
Controlled by ball check valve 29 and also with 
an air inlet passage 30 which is controlled by 
an adjustable needle valve 3. When the treadle 
h9 is pressed downwardly the nozzle 6 is lifted 
and the piston 22 is moved rearwardly in the cyl 
inder 2 toward the head 27. During this move 
nent of the piston air within the cylinder es 
capes freely through the outlet passage 28, the 
preSSure of the air forcing the ball 29 from its 
Seat. During the downward movement of the 
nozzle by gravity, the piston 22 moves forwardly 
Within the cylinder 2. During this movement, 
entry of air through the passage 28 is prevented 
by the check valve 29. The inlet passage 39 per 
mits entry of air into the cylinder during for 
Ward movement of the piston but this passage is 
restricted by the needle valve 3 so that air is 
admitted slowly and the downward movement of 
the nozzle is retarded. By adjusting the needie 
valve 3 the cross sectional area of the inlet pas 
Sage may be increased or decreased as desired to 
Vary the rate at which the nozzle is allowed to 
move downwardly by gravity. 
In adjusting the nozzle 6 to the proper posi 

tion for Operation, the nozzle is lifted after start 
ing the driving motor and is allowed to drop by 
gravity toward the Surface to be cleaned, and 
neans is provided for automatically stopping the 
downward movement of the nozzle at the most 
effective position for the cleaning operation. The 
means for arresting the downward movement of 
the nozzle is preferably controlled by the pres 
Sure of air within the suction nozzle in such 
manner as to lock the nozzle to its support when 
the nozzle reaches the position at which the 
carpet is drawn against the opening of the suc 
tion nozzle. 
In the device herein shown the rear Wall 8 of 

the Suction nozzle is provided with a circular 
Opening 32 which is covered by a flexible dia 
phragm 33 formed of leather, rubber, or suitably 
treated fabric. The diaphragm 33 is quite flexi 
ble and is impervious to air, so that atmospheric 
preSSure exerted upon the exterior thereof is 
effective to press the same inwardly when a 
Sub-atmospheric pressure is established within 
the nozzle 6. The diaphragm 33 is so formed 
as to provide the central portion thereof with 
a Suitable range of in Ward and outward move 
ment With respect to the nozzle wall, and this 
diaphragm may be Secured to the nozzle wall 
by means of a clamping ring 34 held in place 
by Screws. A grooved actuating member 33 is 
Secured to the outer side of the diaphragm 33 
at the center thereof, Suitable means such as a 
Screw 37 being employed to clamp the actuating 
member 36 to the diaphragm. The grooved 
member 35 is engaged by a forked arm S3 which 
is carried by a shaft 39 supported in brackets 
40, which may be formed integrally with the dia 
phragm clanping ring 34. A coil spring 4A is 
provided on the shaft 39, the spring 4 having 
One end attached to a pawl 42 attached to or 
integral with the arm 38 and the opposite end 
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attached to a bracket 40, the spring 4 being 
tensioned in a direction to normally move the 
forked end of the arm 38 outwardly and to hold 
the diaphragm in an OutWardly bowed position 
with respect to the nozzle wall 8. The pawl 42 
is normally held by the spring 4 in a position 
clear of the ratchet segment 20, but, upon inward 
actuation of the diaphragm due to a reduction 
of air pressure Within the nozzle, the pawl 42 is 
SWung down Wardly into engagement with the 
teeth of the ratchet segment 20 to lock the axle 
against angular movement. With respect to the 
casing and to hold the nozzle at a fixed eleVar 
tion. With respect to the Supporting wheels. If 
desired, a treadle arm 43 may be provided On 
the pawl 42 by which the pawl 2 may be dis 
engaged from the ratchet segment if desired. 
By releasing the pawl 42 the nozzle 6 may be 
permitted to drop by gravity into engagement 
with the floor should the operator desire to SO 
operate the cleaner. 
When it is desired to adjust the nozzle for 

operation on a particular carpet or floor Surface, 
the operator, after starting the motor, Will preSS 
the treadle 9 downwardly to lift the nozzle 6. 
Upon release of the treadle the nozzle 6 Will move 
downwardly by gravity, retarded by the dashpot 
connected through the rod 24 to the ratchet Seg 
ment 20. The nozzle 6 is thus allowed to move 
slowly downwardly toward the floor Surface. As 
the open bottom of the nozzle approaches the 
surface of a carpet on the floor, the Suction of 
the nozzle will draw the carpet upwardly aWay 
from the floor surface and against the end of 
the nozzle 6, impeding the flow of air through : 
the nozzle so that the air pressure Within the 
Ozzle is materially reduced. Upon the reduc 

tion of air pressure within the nozzle, the at 
hospheric pressure acting upon the exterior Sur 

face of the diaphragm 33 presses the diaphragm 
inWardly and rocks the forked arm 38 in Wardly, 
turning the shaft in a direction to move the pawl 
33 downwardly into engagement with the teeth 
of the ratchet segment. The nozzle is thus in 
stantly locked in the position at which the car 
pet is drawn against the nozzle opening and Will 
be held in this position by the pawl until the 
pawl is released by means of the treadle 43 or 
until the nozzle is elevated to a position clear of 
the floor by depressing the treadle 9. The angle 
of the ratchet teeth with respect to the pawl 32 
is such that the pressure of the teeth against the 
pawl due to the action of the Spring f is Suf 
ficient to retain the pawi in engagement With 
the ratchet until the pawl is positively released 
by the action of one of the treadles 9 or 43. 
The stopping of the motor Will not release the 
pawl since it is positively retained by the action 
of the spring 8, so that after the nozzle is Once 
adjusted it will remain in the position in which 
it is adjusted until it is desired to make a new 
adjustment, which may be done at any time by 
actuation of the treadle 9. By reason of the 
fact that the only work required of the dia 
phragm 33 is to move a latch, detent, pawl or the 
like, into engaging position with respect to co 
acting locking members, this diaphragm may be 
quite small and may be made of relatively light 
material. The automatic locking of the nozzle 
during downward movement upon engagement 
of the carpet with the nozzle provides an adjust 
ment of the nozzle to a position somewhat below 
the maximum height to which the carpet can 
be lifted by the particular nozzle employed, SO 
that the upward force exerted upon the carpet 
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by Suction is Sufficient to maintain effective en 
gagement of the nozzle with the carpet during 
passage of the cleaner over the carpet. 

In the modification of the invention above de 
scribed, the lowering of the suction nozzle is 
controlled by a dashpot. However, the invention 
may be applied to Suction nozzles provided with 
raising and lowering means, of other types, such, 
for example, as those disclosed in my Patents 
2,079,293 granted May 4, 1937, and 2,172,91 
granted September 12, 1939, in which the down 
Ward movement of the nozzle is controlled by a 
ratchet and detent mechanism. Which permits 
the nozzle to move downWardly by gravity a 
short distance upon each actuation of the detent, 

In Figs. 7 and 8 of the dra Wings there is illus 
trated a raising and lowering device Similar to 
that shown in my above mentioned prior patentS. 
In this modification of the invention the ratchet 
segment 9 above described is replaced by a 
ratchet segment 45 which is provided With an 
arcuate slot 46 and which has internal ratchet 
teeth 47 formed along the outer edge of the slot 
A6 and external ratchet teeth 48 formed along 
the inner edge of the arcuate slot is. The Seg 
ment 45 has a treadle extension 49, by means of 
which the supporting arms of the crank shaft 
may be swung downwardly to raise the Suction 
nozzle. The lowering of the suction nozzle is 
controlled by a detent treadle 5 which is slid 
ably mounted in the channel guide 5A which may 
be mounted on the axle supporting bracket , 
the open Side of the channel being closely ad 
jacent the inner face of the ratchet segment £5. 
A coil spring 52 engages the lower end of the 
treadle 5) and exerts an upward thrust thereon. 
The treadle 5G carries an OutWardly projecting 
detent member 53 which projects into the arcu 
ate slot 46, the detent member S3 having upper 
teeth 54 which are engageable With the internal 
ratchet teeth 4, and lower teeth 55 which are 
engageable with the ratchet teeth 43. When the 
treadle S is pressed downwardly the teeth 53 
are moved out of engagement with the internal 
ratchet teeth 47 and the Suction head drops by 
gravity until Stopped by the engagement of the 
lower teeth 55 of the detent member with the 
ratchet teeth 48. The teeth it and 8. Of the 
ratchet Segiment 5 are SO. disposed With respect 
to the teeth of the detent 53 that a predetermined 
angular movement of the ratchet segment is 
permitted upon movement of the detent men 
ber 53 out of engagement with the ratchet teeth 
47 and into engagement With the ratchet teeth 
48. Upon release of the detent treadle 56, the 
spring 52 forces the treadle upwardly, carrying 
the teeth 54. Of the detent into engagement. With 
the upper ratchet teeth 48 of the segment, 5. 
This movement of the detent also permits a pre 
determined angular movement of the ratchet seg 
ment and a predetermined down Waid ove 
ment of the Suction nozzle 6. By repeated 
actuations of the treadle 5 the Suction 
nozzle may be lowered as far as desired. 
The automatic control of the present inven 

tion acts upon a separate pawl 56 which engages 
With the teeth 48 of the ratchet segment to lock 
the Segment independently of the detent rem 
ber 53. The pawl 5S is carried by a shaft 5i, 
which may be mounted in the axle Supporting 
bracket. A coil Spring 58 on the shaft 57 which 
acts upon the pawl in a direction to hold the same 
Out of engagement with the ratchet teeth 68. 
A treadle arm 59 attached to the pawl 56 provides 
means by Which the pawl 56 may be lifted to re 
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lease the segment whenever desired. The pawl 
56 is controlled by means of the diaphragm 33, 
the arm 38 actuated by the diaphragm having an 
arm 60 attached thereto Which is engageable With 
the treadle arm 59 to swing the same rearwardly 
and force the pawl 53 into engagement with 
ratchet teeth 48 upon actuation of the dia 
phragm. The front face of the arm 59 is pref 
erably provided with a stop lug 6 which engages 
with the outer end of the diaphragm actuated 
arm 6 to limit the for Ward movement of the 
arms 59 and 6). 
Whenever the air pressure within the nozzle 

is decreased by engagement of the carpet with 
the open end of the nozzle, the diaphragm 35 is 
drawn inwardly and the arm 60 is swung rear 
Wardly, moving the treadle arm 59 upwardly and 
rearwardly and Swinging the pawl 56 downwardly 
into engagement with the teeth 48 of the ratchet 
segment to lock the Segment against angular 
movement with respect to the casing. As in the 
modification first described, the pawl and ratchet 
teeth are so arranged that the pawl once en 
gaged with the ratchets remains in engagement 
with the ratchet regardless of the position of the 
diaphragm 33, the nozzle being locked in position 
until the pawl 56 is released either by actuation 
of the treadle 49 or the treadle 59, So that When 
adjustment of the Suction nozzle is once made 
the nozzle remains at that adjustment until it is 
released by manual actuation of One of the 
treadles for the purpose of readjustment. 

Figs. 10 to 13 of the drawings illustrate a modi 
fication of the invention in which the adjust 
ment of the nozzle with respect to the floor is 
automatically effective When the cleaner not Or is 
started and in which the nozzle is automatically 
readjusted. Whenever contact between the Suction 
nozzle and the carpet is broken. In this modifi 
cation of the invention the Supporting wheels 4 
are carried by a crank axle 52 rotatably mounted 
in the bracket I, which has forwardly extending 
arms 63 upon which the wheels are mounted. A 
coil spring 64 is mounted on the axle and has 
one end attached to the casing and the other 
engaging an arm 65 fixed to the axle. The Spring 
64 serves as a counterbalance for the nozzle, act 
ing in a direction to move the Wheel carrying 
arms downwardly and having Sufficient strength 
to lift the nozzle and hold it in elevated position. 
One of the wheel carrying arms carries a ratchet 
segment 66 and this segment may be provided 
With a rear Wardly extending treadle extension 
67, by means of which the segment 66 may be ele 
wated and the nozzle 6 moved downwardly in 
opposition to the Spring 64. The nozzle 6 is pro 
vided with a diaphragm 33 which is normally 
held in its rearmost position by a Spring 4 act 
ing upon an actuating arm 38 as in the modifica 
tions previously described. The arm 38 has a 
pawl 68 attached thereto which is engagable with 
the teeth of the ratchet segment 66 to limit the 
down Ward movement of the nozzie. 
The nozzle 6 is normally held in an elevated 

position by the counterbalance spring 6 and suit 
able means is provided for moving the nozzle 
downwardly in opposition to the spring 64. The 
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nozzle lowering means may be a solenoid 69, 
which has an armature 70 which also Serves as 
a piston in a dashpot cylinder if Which is mount 
ed within the solenoid. The cylinder i? is formed 
of a suitable non-magnetic metal such as CCpper 
or brass, and the combined armature and piston 
70 is preferably constructed with a laminated 
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2,289,711 
iron core and may have an Outer shell of non 
magnetic metal such as copper or brass. 
The combined armature and piston TO is con 

nected by a link T2 to the ratchet segment 66. 
The solenoid 69 is disposed rearwardly of and 
above the crank 62 with its axis substantially 
horizontal, so that when it is energized the arma 
ture 70 moves rearwardly and the ratchet seg 
ment 66 is SWung upwardly to raise the Wheels 
4 and lower the nozzle 6. The combined arma 

ture and piston 70 is loosely fitted in the cylinder 
and is provided with a cup packing 73 which 
allows free passage of air between the cylinder 
and piston during the forward movement of the 
piston, but which seals the space between the 
piston and cylinder during rearward movement 
of the piston. The cylinder if has a head 74 
provided with an air outlet passage 75 controlled 
by an adjustable needle valve 76. When the 
solenoid 69 is energized the combined armature 
and piston 70 move rearwardly in the cylinder, 
compressing the air Within the cylinder between 
the piston and the head 74. The air so com 
pressed escapes slowly through the needle Valve 
controlled outlet passage. The air trapped With 
in the cylinder during rear Ward movement of 
the piston retards the movement of the piston SO 
that the nozzle 6 is lowered slowly upon energiza 
tion of the Solenoid. 
As shown in Fig. 13 of the drawings, the fan 

driving motor M is controlled by a manually op 
erable switch 77 which may be of any suitable 
construction and mounted on a convenient part 
of the suction cleaner for actuation manually to 
start or stop the motor. The solenoid 69 is con 
nected in parallel with the motor so that it Will 
be deemergized whenever the motor circuit is 
opened by means of the switch 77, the Solenoid 
circuit being controlled by a second switch 18 
which serves to energize or deenergize the sole 
noid when the motor is operating. The solenoid 
switch 78 consists of upper and lower horizon 
tally disposed spring contact arms 79 and 80 
which are secured at their rear ends to the axle 
bearing bracket . The arms 79 and 80 are suit 
ably insulated from each other at their attached 
ends and their free ends are normally out of 
contact. The ratchet segment 66 carries a later 
ally projecting pin 8 which engages With the 
upper spring arm 79 of the Solenoid SWitch as 
the segment 66 approaches its lowermost posi 
tion and the nozzle 6 its uppermost position. En 
gagement of the pin 8 with the spring arm 79 
closes the solenoid switch 78 and energizes the 
solenoid 69 if the motor controlling switch 77 
is closed. A locking arm 82 attached to the pawl 
68 extends downwardly to a position such that 
its lower end engages the outer end of the arm 
79 when the arm 9 is in elevated position, the 
lower end of the locking arm 82 being urged 
rearwardly by the Spring 4. When the arm 79 
is moved downWardly to engaging position by 
the pin 8, the outer end of the arm 79 moves 
below the lower end of the arm 82, whereupon 
the arm 82 is moved rearWardly by the Spring 
4 to position its lower end over the outer end 
of the arm 9 and lock the Solenoid switch in 
closed position. A stop 83 may be provided on 
the nozzle 6, with which the segment 66 engages 
to limit the down Ward movement of the Seg 
ninent and the upward movement of the nozzle 6. 
When the fan driving motor M is deemergized 

the diaphragm 33 will be deflected rearwardly 
by the spring 4 acting through the arm 38. The 
pawl 68 Will be moved to releasing position and 



2,289,711 
the nozzle 6. Will be moved to its uppermost posi 
tion by the counterbalance spring 64. The stop 
pin 8 will then be in engagement with the upper 
arm 9 of the solenoid switch and the locking 
arm.82. Will be in locking position. Upon closing 
the main Switch 77, the Solenoid 69 is energized 
and the ratchet segment 66 is moved upwardly 
to raise the wheels 4 and lower the nozzle 6, 
the solenoid switch 8 being held in closed posi 
tion by the locking arm, 82. The downward 
noVement of the nozzle Will be retarded by the 
dashpot and the nozzle will move downwardly 
until the Suction of the nozzle dra WS the carpet 
against the nozzle opening, whereupon the de 
crease in pressure within the nozzle. Will cause 
the diaphragm 33 to be forced in Wardly, with 
drawing the locking arm 82 from engagement 
With the switch arm 79 and allowing the switch 
8 to open and deemergize the solenoid 69. At 
the same time the pawl 68 is engaged with the 
teeth of the ratchet segment 66 to lock the nozzle 
6 in position. If at any time during operation 
of the cleaner... the nozzle should be disengaged 
from the carpet, the pressure within the nozzle 
Will be increased, allowing the diaphragm 33 to 
be deflected rearwardly by the spring 4, there 
by releasing the paw.68 so that the wheel carry 
ing arms can be swung downWardly by the Spring 
6. The nozzle 6 is quickly moved to its upper 
most position by the spring 64, in which posi 
tion the Switch arm 79 is engaged by the pin 8 
and moved to closed position and past the lower 
end of the locking arm 82. The closing of the 
solenoid circuit starts the downward movement 
of the nozzle and 'the locking arm 82 holds the 
Solenoid SWitch in closed position. Upon reein 
gagement of the nozzle with the carpet, the 
Solenoid is deenergized and the nozzle is au 
tomatically locked in position by engagement of 
the pawl 63 with the ratchet segment 66 as above 
described. The device just described is there 
fore effective to automatically adjust the nozzle 
to the proper height for cleaning whenever the 
fan operating motor is started and is also opera 
tive to automatically readjust the nozzle When 
ever the connection between the nozzle and the 
carpet is broken. If the operator desires the 
nozzle to be pressed tightly against the floor Sur 
face being cleaned, the nozzle can be moved 
downWardly at any time by pressing on the 
treade 6. Whenever the operator desires to 
effect a readjustment of the Suction nozzle, such 
readjustment is obtained by simply opening and 
closing the motor controlling switch . 
The principles of the present invention may be 

utilized in Various ways, numerous modifications 
and alterations being contemplated, substitution 
of parts and changes in construction being re 
Sorted to as desired, it being understood that the 
embodiments shown in the drawings and de 
Scribed above are given merely for purposes of ex 
planation and illustration without intending to 
limit the Scope of the claims to the Specific de 
tails disclosed. 
What I claim is: 
1. In a portable suction cleaner, a suction 

nOZZle having an opening along its bottom, a 
Wheeled support for said nozzle, suction creating 
means connected to said nozzle to draw air 
through Said Opening, means for lifting said 
In OZZle, means for retarding the downward move 
Inent of the nozzle, and means controlled by the 
air pressure Within the nozzle for arresting the 
downward movement of the nozzle when a pre 
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determined desired suction exists within the 
nozzle. 

2. In a portable suction cleaner, a Wheeled 
Support, a nozzle mounted for Wertical movement 
upon said support, suction creating means con 
nected to the nozzle, nozzle counterbalancing 
means acting upon said nozzle to move the same 
UpWardly, means for lowering said nozzle in Op 
position to said counterbalancing means, and 
means controlled by the air pressure. Within the 
nozzle for rendering said lowering means in 
operative, andlocking, the nozzle against upward 
movement when a predetermined desired Suction 
exists. Within the nozzle, 

3. In a portable Suction cleaner, a Wheeled Sup 
port, a nozzle mounted for vertical movement 
upon said Support, suction, creating means con 
nected to the nozzle, nozzle counterbalancing 
means acting upon said nozzle to move the same 
upwardly, means for lowering said nozzle in Op 
position to said counterbalancing means, means 
for retarding the downward movement of the 
nOzzle, and means controlled by the air pressure 
Within the nozzle for rendering said lowering 
means inoperative and locking the nozzle against 
upward movement when a predetermined desired 
Suction exists within the nozzle. 

4. In a portable Suction cleaner, a Wheeled Sup 
port, a nozzle mounted for vertical movement 
upon said support, suction creating means con 
nected to the nozzle, nozzle counterbalancing 
means acting upon said nozzle to move the same 
UpWardly, means for IOWering Said nozzle in Op 
position to said counterbalancing means, man 
ually operable means for controlling the oper 
ation of Said lowering means, a pressure actu 
ated member connected to Said nozzle, means 
controlled by said member for locking said nozzle 
against Wertical movement When a predetermined 
desired suction exists in the nozzle, and means 
controlled by said member for rendering said 
lowering means inoperative. 

5. In a portable suction cleaner, a wheeled Sup 
port, a nozzle mounted for Vertical moverinent 

5 upon Said Support, Suction Creating means con 
nected to the nozzle, nozzle counterbalancing 
Imeans acting upon said nozzle to move the same 
upwardly, an electric motor for operating said 
suction Creating means, a manually operable 
switch controlling the circuit of said motor, a 
Solenoid in the motor circuit connected in parallel 
with the motor and operatively connected to said 
nozzle to move the same downwardly in opposition 
to said counterbalancing means, means for re 
tarding the downward movement of the nozzle, a 
SWitch for controlling said Solenoid independently 
of said motor, locking means for holding said noz 
zle against Vertical movement, and means mov 
able in response to variations in the air pressure 
within the nozzle for controlling said locking 
means and Solenoid SWitch to arrest the down 
Ward movement of the nozzle when a predeter 
imined desired Suction exists in the nozzle. 

6. In a portable Suction Cleaner, a Wheeled Sup 
port, a nozzle mounted for Vertical movement, 
Upon said support, suction creating means con 
nected to the nozzle, means for elevating said 
nozzle means including a solenoid for moving 
said nozzle dOWIWardly, means connected to Said 
nozzle for retarding downWard movement there 
of, means for locking said nozzle in Various posi 
tions of vertical adjustment, and means con 
trolled by the air pressure within the nozzle for 
controlling said solenoid and locking means to 
arrest the downWard movement of the nozzle 



6 
when a predetermined desired, suction exists in 
the nozzle. 

7. In a portable Suction cleaner, a Wheeled Sup 
port, a nozzle mounted for vertical movement up 
on said support, suction creating means con 
nected to the nozzle, means for elevating said 
nozzle a solenoid operatively connected to said 
nozzle for imparting a downward movement 
thereto, a switch controlling said solenoid, and 
means responsive to variations in the air pres 
sure within said nozzle for controlling said 
Switch to de-energize the Solenoid when a prede 
termined desired Suction exists in the nozzle. 

8. In a portable Suction cleaner, a wheeled Sup 
port, a nozzle mounted for vertical movement 
upon said Support, suction creating means con 
nected to the nozzle, means for retarding down 
Ward movement of said nozzle, means for lock 
ing the nozzle in adjusted positions with respect 
to said support, means controlled by the air pres 
sure within said nozzle for operating said locking 
means to lock the nozzle when a predetermined 
desired suction exists within the nozzle, and 
means operable upon release of said locking 
means for automatically moving the nozzle to 
its uppermost position, 

9. In a portable suction cleaner, a wheeled sup 
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port, a nozzle mounted for Wertical movement 
upon said support, suction Creating means Con 
nected to the nozzle, an electric motor for driv 
ing said suction creating means, a Switch con 
trolling said motor, means for lifting said nozzle 
and for normally holding the same in elevated 
position, means controlled by said Switch for 
lowering the nozzle when said Switch is closed, 
and means controlled by the air pressure within 
the nozzle for locking the nozzle in Operating 
position when a predetermined desired suction 
exists within the nozzle. 

10. In a portable Suction cleaner. a. Wheeled 
Support, a nOzzle mounted for vertical movement 
upon said support, suction creating means con 
nected to the nozzle, an electric motor for driv 
ing said suction creating means, a switch con 
trolling said motor, means for lifting said nozzle 
and for normally holding the same in elevated 
position, means controlled by said switch for 
lowering the nozzle when said Switch is closed, 
means for retarding the downward movement of 
the nozzle, and means controlled by the air pres 
sure Within the nozzle for locking the nozzle in 
Operating position when a predetermined desired 
suction exists within the nozzle. 

JAMES B. KIRBY. 


