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UNITED STATES PATENT OFFICE 
SWEEPERTYPE WACUUM CLEANER HAVING 

AUTOMATCNOZZLE ADJUSTMENT 

James B. Kirby, West Richfield, Ohio 
Application January 26, 1948, Serial No. 4,386 

(C. 15- -319) - Claims. 

The present invention relates to sweeper type 
Suction cleaners having automatic nozzle ad 
justment and particularly to a cleaner of the 
character referred to that is convertible from a 
Sweeper type cleaner to a tank type suction hose 
cleaner. 
The invention has for an object a simple and 

positive means for automatically adjusting the 
nozzle to its cleaning position and for maintain 
ing the nozzle in its cleaning position during 
operation of the cleaner. 
The invention has for a further object to pro 

Wide all actuator for the floor nozzle that is so 
connected with the suction creating means that 
the nozzle is automatically moved to its cleaning 
position, when the suction creating means is 
started into operation and the exertion of down 
Ward preSSure upon the nozzle. during operation 
of the cleaner is dependent upon the pressure ex 
isting within the suction nozzle. 
A further object of the invention is to provide 

a cleaner in which dust separating means is in 
terposed between the suction nozzle and fan 
casing and in which a pneumatic nozzle adjust 
ing i motor is provided that is operated by the 
suction existing between the dust separator and 
the fan inlet. 
A further object is to provide a pneumatic 

nozzle adjusting motor that is controlled by 
means of a valve that is movable in response to 
variations in pressure within the nozzle. 
With the above and other objects in view, the 

invention may be said to comprise the suction 
cleaner as illustrated in the accompanying draw 
ings, hereinafter 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 pertains. 

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

Figure 1 is a side elevation of a cleaner em 
bodying the invention with parts broken away 
and Shown in Section; 

Fig. 2 is a fragmentary section taken on the 
line indicated at 2-2 in Fig. 1 with the nozzle in 
elevated position; 

Fig. 3 is a Section taken on the line indicated 
at 3-3 in Fig. 2; 

Fig. 4 is a fragmentary side elevation of a for 
Ward portion of the cleaner looking toward the 
side opposite that shown in Fig. 1, with the noz 
zle in cleaning. position; 

Fig. 5 is a top plan view of the forward por 
tion of the cleaner with a portion broken away 
and shown in horizontal section; 

Fig. 6 is a side elevation showing the floor 
nozzle detached from the housing; 

Fig. 7 is a Side elevation showing a cap and 
suction hose, detachably secured to the housing, 
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from which the floor nozzle has been detached; 

Fig. 8 is a rear elevation of the detached floor 
nozzle viewed as indicated at 8-8 in Fig. 7; 

Fig. 9 is a fragmentary Section taken on the 
line indicated at 9-9 in Fig. 7; 

Fig. 10 is a wiring diagram showing the fan 
motor and brush motor circuits; 
Fig.11 is a vertical section taken on the line 

indicated at - f—f l ... in Fig. 5; 
Fig. 12 is a plan view of the cleaner supporting 

carriage; 
Fig. 13 is a Section taken on the line indicated 

at 3-3 in Fig. 12; and 
Fig. 14 is a fragmentary vertical Section 

through the rear axle of the carriage showing 
the attachment of the housing to the axle. 

Referring to the accompanying drawings, the 
cleaner of the present invention has an elongated 
tubular housing in which is mounted a multiple 
stage fan 2 that is driven by an electric motor 
3 that is mounted Within the housing to the 
rear of the fan 2. The fan 2 has a casing that 
is provided with an exterior sealing ring 5 en 
gaging the interior of the housing f, so that the 
fan casing forms a partition intermediate the 
ends of the housing, the fan casing 4 being 
mounted in the rear portion of the casing so as 
to provide an elongated. Suction compartment be 
tween the fan casing and the forward end of the 
housing and a motor compartment between the 
fan and the rear end of the housing. The fan 
casing has a central inlet 6 and discharges rear 
wardly through the motor COmpartment. A 
filter bag i has an Open end at the forward end 
of the housing with its edge portion folded over 
the forward end of the tubular wall of the 
housing so that air drawn into the fan must pass 
through the filter bag. 
The housing is supported on a carriage 

having front and rear wheels 8 and 9 that are 
connected by a sheet metal body to that is trans 
versely curved to correspond to the curvature of 
the housing and that has upwardly extending 
side portions f to which a conventional handle 
2 is attached. The rear wheels 9 are rotatably 
mounted upon an axle 3rigid with the housing 
and free to turn in flanges 4 formed integrally 
with the body O. of the carriage. 
The rear end of the housing is detachably 

secured to the axle 3 by suitable means. Such as 
screws. 5, as shown in Fig. 15. Since the axle: 3 
is free to turn in the flanges 4 of the carriage 
body, it provides a pivotal connection between the 
rear-end of the housing it and the supporting 
carriage. 
Adjacent its forward end the housing has a 

bracket S attached to one side thereof and this 
bracket has a vertical tube 7 attached thereto 
that extends through a hole 8 formed in the 
carriage body fo. A coil spring, f 9 surrounds 
the tube and is interposed between the car 
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riage body 0 and the bracket f6. The Spring 
19 serves to normally hold the housing in an ele 
wated position with respect to the carriage and 
the upward movement of the housing is limited 
by a finage 20 on the lower end of the tube 
that engages the under side of the carriage body 
0. 
A floor nozzle 21 is detachably secured to the 

forward end of the housing i, the nozzle 2 hav 
ing an integral closure portion 22 that provides a 
detachable head for the housing f, the closure 
portion 22 having a peripheral flange 23 that fits 
over the edge portion of the filter bag 7 on the ex 
terior of the housing at its forward end. The 
closure member 22 carries a sealing ring 24 that 
is mounted in an annular recess 25 in the closure 
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member and that bears against the end of the 
tubular housing to provide a fluid tight Seal and 
clamp the filter bag. Any suitable detachable 
fastening means may be employed for Securing 
the nozzle 2 to the housing. As herein illus 
trated the flange 23 of the closure portion of the 
nozzle carries diametrically opposite bosses 26 
each provided with an aperture 27 to receive a 
screw 28 that engages a threaded aperture in a 
lug 29 attached to the exterior of the housing . 
By tightening the screws 28 the sealing ring 24 is 
clamped against the end of the tubular housing 
Will to clamp the filter bag and provide a Seal. 
The closure portion 22 of the nozzle. 2 is pro 

vided with an opening 35 that communicates 
with the nozzle 2 so that a suction conduit is 
provided from the nozzle inlet through the 
nozzle and housing to the fan 2, the filter bag 
7 providing a dust separator in the conduit be 
tWeen the nozzle and fan, 
Within the nozzle 2 there is mounted a rotat 

able brush 36 that is driven by means of a Small 
low voltage electric motor 37 that is mounted in 
a housing formed by means of a cap 38 detach- 4 
ably secured to the upper portion of the nozzle. 
The motor 37 drives the brush 36 through a 
countershaft 39 journaled in and extending 
through the nozzle Wall, the countershaft 39 
being driven by the motor at a speed less than 
that of the motor through a round belt 40, and 
the brush 36 being driven from the countershaft 
39 by means of a suitable belt 4. Current is 
supplied to the motor 37 through a suitable 
socket 42 attached to the housing and a plug 43 
attached to the flange 23 of the detachable nozzle. 
The socket 42 and plug 43 provide connection 
between wires 44 and 45 in the housing and 
wires 46 and 47 in the nozzle 2 that lead to the 
motor 37. 
Current for operating the main motor 3 is con 

trolled by means of a suitable switch 48 at the 
rear end of the housing through which current 
is delivered to the windings 49 of the motor 3. 
As shown in Fig. 10, current for operating the 
low voltage motor 37 is taken from one of the 
Windings 49 of the main motor which serves as 
a transformer. 
The housing With its attached floor nozzle 2 

is normally held by the spring 9 above its normal 
Working position, preferably at a substantial 
distance above the floor surface so that the 
nozzle does not interfere with free travel of the 
cleaner over a floor surface when it is not being 
operated. 
Means is provided for automatically moving 

the housing and nozzle 2 downwardly to the 
proper cleaning position when the suction fan 2 
is started into operation. The nozzle actuating 
means is an auxiliary motor that is energized 
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Substantially simultaneously with the energiza 
tion of the fan driving motor 3 and that is SO 
connected to the carriage and nozzle that when 
energized it applies a downward thrust to the 
nozzle to move it to cleaning position. The 
auxiliary nozzle adjusting motor is preferably a 
pneumatic motor so connected with the fan 2 
that the differential air pressure required for its 
operation is created by the fan. As herein illus 
trated, the nozzle actuating motor is a suction 
motor comprising a cylinder 50 attached to the 
rear Wall of the nozzle 2 and a movable pistOn 
5. The piston 5 is connected by a cable 52 to 
a drum 53 adjacent the inner end of the cylinder 
50, the cable 52 being attached to the piston 5 
and wound on the drum 53, which is rotatably 
mounted on a shaft 54 attached to the rear wall 
Of the nozzle 2. The drum 53 has a projecting 
hub 55 that forms a second drum of smaller 
diameter upon Which is wound a cable 56 that is 
attached to the hub 55 and to an arm 57 of a 
lever 58 mounted to turn on a horizontal pivot 
59 attached to the rear wall of the nozzle. 
The cylinder 50 is preferably disposed hori 

Zontally and the cables 52 and 56 are so wound 
on the drums 53 and 55 that the cable 56 and 
arm 5 are moved upwardly when the piston 5 
is moved outwardly away from the drum 53. 
The lever 58 is actuated in a direction to move 
the arm 57 downwardly and apply tension to the 
cable 56 by means of a spring 60 that is attached 
at one end to the nozzle 2? and at its opposite 
end to a short upwardly extending arm 6 of the 
lever 58, the downward movement of the arm 57 
being limited by a stop pin 62 in the path of the 
arm 6. The arm 57 of the lever has a lateral 
extension 63 that is engageable with the under 
side of a projecting portion 64 of the carriage 
body to when the arm 57 is moved upwardly in 
opposition to the Spring 60, so that the pull on 
the cable 56 exerts a downward thrust on the 
nozzle 2 to move it downwardly in opposition to 
the spring 9. The spring 60 serves to normally 
retain the piston 5f near the inner open end of 
the cylinder 50 that is adjacent the drum 53 in 
Which position of the piston the nozzle is held by 
the Spring 9 in its elevated position. When the 
nozzle 2 is removed from the housing , the 
Spring 60 serves to hold the piston 5 in the posi 
tion which it occupies when the nozzle is in its 
elevated position, so that when the nozzle is 
reattached to the housing the actuating piston 5 
and lever arm 57 will be in proper position for 
applying downward thrust to the nozzle. 
At its outer end the cylinder 50 has a head 65 

that is provided with an integral extension 66 
that is formed to provide a valve annulus 67 that 
has spaced internal grooves 68 and 69. The head 
65 is provided with a passage 70 opening to the 
interior of the cylinder and to the grooves 68. 
The extension 65 has a tubular elbow portion 7 
providing a passage that communicates with the 
groove 69. The upper end of the elbow portion 

extends horizontally and is received in a fitting 
72 attached to the housing through which com 
munication is established with the suction fan. 
To Seal the connection between the fitting 72 
and the elbow , a suitable sealing ring 73 is 
provided within the fitting for engagement with 
the end Of the elbow f. 
The rear Wall of the nozzle 2 has a cylinder 

4 formed integrally therewith that opens to the 
interior of the nozzle and that is axially alined 
With the valve annulus 67. At the outer end of 
the cylinder T4 a closure member 75 is attached 
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tion Creating means including a fan on Said car 
riage, a suction nozzle mounted Cn said carriage 
for vertical movement from its cleaning position 
to an elevated position, means for yieldably hold 
ing Said nozzle in its elevated position, a pleu 
imatic motor for moving said nozzle down Wardly 
to its cleaning position, separate conduits con 
necting said nozzle and said motor to said fan 
to draw air through said nozzle and to operate 
Said motor upon operation of said fan, a valve for 
opening and closing the conduit to said motor, 
means for yieldably holding said valve in its open 
position, a member carried by the nozzle and now 
table in response to a predetermined reduction in 
pressure within the nozzle, and means connecting 
Said in ember to Said valve to close the valve upon 
Said predetermined reduction of pressure in the 
nozzle. 

3. A suction cleaner comprising a carriage, a 
housing movably mounted on the carriage, a 
sweeper nozzle detachably secured to an end of 
the housing, said housing and nozzle being mov. 
able from an elevated position to a cleaning posi 
tion, means for yieldably holding the housing and 
nozzle in elevated position, Suction creating means 
including a fan Within Said housing, a Suction 
motor carried by Said nozzle and operatively con 
nected to the carriage for applying a downward 
thrust to the housing and nozzle to move the same 
downwardly, a conduit carried by the housing and 
communicating with the fan inlet, a conduit on 
the nozzle connected to said motor and detach 
ably connected to said housing conduit, a valve in 
Said nozzle conduit for controlling the flow of air 
therethrough to increase or decrease the down 
Ward thrust. On Said housing and nozzle, and 
means including a member carried by the nozzle 
and movable in response to variations in pressure 
Within the nozzle for actuating said valve to in 
crease or decrease the downward thrust exerted 
On Said housing and nozzle as the pressure within 
Said nozzle increases or decreases. 

4. A suction cleaner having a supporting car 
riage, a nozzle supported for vertical movement 
On Said carriage, means yieldably supporting said 
nozzle above its cleaning position, a fan, a suction 
conduit connecting Said nozzle to said fan, a dust, 
Separator in the conduit between the nozzle and 
fan, a Suction motor, a duct connecting said notor 
to the portion of said Suction conduit between said 
Separator and fan to apply suction to said motor 
upon operation of Said fan, means connecting said 
motor to said nozzle for exerting a downward 
thrust on the nozzle to lower the same to its work 
ing position, a movable controller for varying the 
thrust applied by said suction motor to said nozzle, 
a member carried by Said nozzle and movable in 
response to the decrease in the air pressure with 
in Said nozzle caused by the restriction of air flow 
through the nozzle when the nozzle is in working 
position, and means connecting said member to 
said controller for decreasing the thrust of said 
notor upon movement of Said member. 

5. A Suction cleaner having a supporting car 
riage, a nozzle Supported for vertical movement 
on said carriage, means yieldably supporting said 
nozzle above its cleaning position, a fan, a suc 
tion conduit connecting said nozzle to said fan, 
a dust separator in the conduit between the noz 
Zle and fan, a Suction motor, a duct connecting 
Said motor to the portion of said suction conduit 
between Said separator and fan to apply suction 
to Said motor upon operation of said fan, means 
Connecting said motor to said nozzle for exerting 
a downward thrust on the nozzle to lower the 
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same to its working position, a valve controlling 
the suction applied to said motor, a member car 
ried by said nozzle and movable in response to a 
predetermined decrease of pressure within said 
nozzle, and means connecting said member to 
Said valve to decrease the suction applied to said 
motor upon said predetermined decrease of pres 
sure in said nozzle. 

6. A suction cleaner having a Supporting car 
riage, a nozzle supported for Vertical movement 
On Said carriage, means yieldably Supporting said 
nozzle above its cleaning position, a fan, a Suction 
conduit connecting said nozzle to said fan, a dust 
Separator in the conduit between the nozzle and 
fan, a Suction motor, a duct connecting said no 
tor to the portion of Said Suction conduit between 
Said separator and fan to apply suction to Said 
motor upon operation of Said fan, means connect 
ing Said motor to said nozzle for exerting a down 
Ward thrust on the nozzle to lower the same to 
its working position, a valve controlling air flow . 
through said duct, a port admitting air to said 
duct between said motor and said valve, a mem 
ber carried by Said nozzle and movable in re 
Sponse to a predetermined decrease in pressure 
within the nozzle, and means connecting said 
member to said valve to move the same in a di 
rection to decrease air flow through said duct 
upon Said predetermined decrease in pressure 
Within the nozzle. 

7. A Suction cleaner having a supporting car 
riage, a fan, a motor driving said fan, a nozzle 
through which air is drawn by the fan mounted 
On said carriage for movement from an upper po 
sition where air flow through the nozzle is sub 
Stantially unobstructed to a lower cleaning posi 
tion where the air flow is obstructed and a suc 
tion is maintained within the nozzle, means yield 
ably Supporting said nozzle in said upper position, 
an auxiliary motor connected to said nozzle to 
exert a downward thrust thereon, means for en 
ergizing said auxiliary motor substantially simul 
taneously with the fan driving motor to move said 
nozzle to cleaning position, a diaphragm sub 
jected on One side to atmospheric pressure and 
On the other to the pressure of the air within said 
nozzle and movable only in response to a prede 
termined Suction within said nozzle, a movable 
controlling element for varying the downward 
thrust exerted by said motor on said nozzle, and 
means connecting said diaphragm to said con 
trolling element to move the same to decrease or 
increase said downward thrust as the suction in 
Said nozzle is increased or decreased. 

JAMES B. KIRBY. 
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