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Patented Oct. 17, 1950 2,526,419 

UNITED STATES PATENT office 
2,526,419 

BRUSH ADJUSTING systEM 
Donald H. Reeves, Dayton, Ohio, assignor to Gen 

eral Motors Corporation, Dayton, Ohio, a cor 
poration of Delaware 
Application June 16, 1945, Serial No. 599,926 

(C. 15-372) 3 Claims. 

This invention relates to an improved vacuum 
cleaner. 
This application is related to my copending 

application S. N. 564,305, filed November 20, 1944, 
disclosing and claiming a suction cleaner with 
a different form of drive wherein the disconnec 
tion of the agitator causes operation of the fan 
at a higher rate of speed. This application is 
also related to my copending application S. N. 
564,306, filed November 20, 1944, now Patent 
No. 2,513,587, issued July 4, 1950, in which there 
is disclosed and claimed a suction cleaner where 
in the agitator is automatically adjusted for 
height by a different system. 
One object of this invention is to provide an 

improved drive mechanism for transmitting 
power from the motor to the fan and the brush 
of a vacuum cleaner. 
Another object of this invention is to provide 

an improved arrangement for automatically ad 
justing the height of the brush. 

Still another object of this invention is to pro 
vide an improved arrangement which automati 
cally maintains the proper relationship between 
the floor nozzle, the surface to be cleaned, and 
the brush. 

Further objects and advantages of the present 
invention will be apparent from the following 
lescription, reference being had to the accom 
panying drawings, wherein a preferred form of 
the present invention is clearly shown. 

In the drawings: 
Fig. 1 is a plan view, with parts broken away, 

showing the arrangement of the parts within the 
vacuum cleaner housing; 

Fig. 2 is a side elevational view, with parts 
broken away, showing the arrangement of the 
nozzle height adjusting mechanism; 

Fig. 3 is a fragmentary sectional view showing 
a portion of the brush driving mechanism; 

Fig. 4 shows a portion of the brush driving 
mechanism; 

Fig. 5 is a fragmentary sectional view showing 
the relationship of the brush operating gears; 

Fig. 6 is a diagrammatic view showing the ar 
rangement of the gears which are used for driv 
ing the brush and the fan; and 

Figure 7 is a fragmentary sectional view show 
ing the diaphragm construction on an enlarged 
Scale. 

Referring now to the drawings wherein. I have 
shown a preferred form of a vacuum cleaner 
utilizing my improved mechanism, reference 
numeral to designates the main housing within 
which there is mounted a motor 2 which is used 
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2 
for operating the suction creating fan 4 and 
the brush 6. The fan f4 is mounted within 
a conventional shroud 8 which has its inlet con 
nected to the suction nozzle 20 and its outlet 22 
arranged to discharge the dust laden air into a 
conventional vacuum cleaner bag (not shown) 
carried by the handle 24 in accordance with 
standard practice. The motor 2 is protected 
from the dust laden air by the wall 25 which co 
Operates with the casing ?o to connect the nozzle 
to the suction inlet of the fan. 
The housing 0 is adapted to be supported on 

a pair of rear wheels 28 and a pair of front wheels 
30. Each of the front wheels 30 is carried by a 
pivoted lever 32 (see Fig. 2) which is adapted to 
Oscillate about a stationary pivot pin 34 carried 
by the side wall of the casing ?o. The lever 32 
is connected to a suction pressure Operated lever 
arm 36 by means of a connecting link38 which is 
arranged as shown. The lever arm 36 is pivoted 
on a pin 49 also carried by the side wall of the 
casing 0. By virtue of the above described a 
rangement of levers, it is apparent that the OS 
cillation of the lever arm 36 about the pin 40 
ill cause oscillation of the lever 32 about the 

pin 3 and that such oscillation is instrumental 
in raising and lowering the nozzle end of the 
cleaner relative to the surface to be cleaned. A 
Separate lever arm 36 is provided for each front 
wheel and the two lever arms 36 are connected 
together so as to operate in unison by means of 
the cross bar 44 (see Fig. 1) which is provided 
with a pair of forwardly extending arms is which 
are connected to a pressure operated diaphragm 
arrangement 48 so as to cause the height of the 
nozzle to be adjusted in response to pressure 
changes operating on the diaphragm 48. The 
bottom side of the diaphragm 48 is subjected to 
a pressure corresponding to the pressure main 
tained within the suction nozzle whereas the 
upper side of the diaphragm 48 is subjected to 
a pressure corresponding to atmospheric pres 
Sure. The lower side of the diaphragm 48 is pro 
tected by a perforated, pan-shaped guard ele 
ment 49. As shown in Figure 7 of the drawing, 
the diaphragm 48 comprises a flexible membrane 
48a which has its outer edge clamped between 
the flange 25a of the Wall 25 and the upper flange 
of the pan-shaped guard element 49. The cen 
tral portion of the flexible membrane 48a has 
its central portion clamped between a pair of 
metal plates 48b and 48c which are riveted to 
gether by means of rivets 48d as shown. The 
handle 24 is preferably pivoted to the casing to at 
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a point very close to or coinciding with the axis 
of the rear wheels so as not to interfere with the 
free operation of the nozzle height adjusting 
means. By virtue of the above described ar 
rangement, it is obvious that if the suction inlet 
2O is too close to the surface to be cleaned a high 
suction will be produced on the lower side of the 
diaphragm 48 and this suction will operate 
through the members 44, 36, 38 and 32 to raise 
the nozzle away from the Surface to be cleaned. 
The arrangement is such that the nozzle will be 
maintained at a height so as to maintain Sub 
stantially uniform suction pressure at all times 
irrespective of the depth of the nap on the carpet 
being cleaned and irrespective of the amount O1 
wear on the nap. 

It has long been recognized that for most ef 
ficient use of the power available in the motor 
it is desirable to operate the suction creating 
fan at a much higher speed for off the floor clean 
ing than for on the floor cleaning and it is the 
purpose of my invention to provide an improved 
driving arrangement for producing the desired 
change in speed of the vacuum cleaner fan. The 
arrangement used automatically disengages the 
brush from the motor when the cleaner is ar 
ranged for off the floor cleaning and since a con 
siderable amount of power is required for Op 
erating the brush it is desirable to discontinue 
operation of the brush in this manner. 

Referring now to Fig. 6 wherein I have dia 
grammatically shown the mechanism for trans 
mitting power from the motor to the brush 6 
and the fan shaft 5, reference numerals 50 and 
52 designate a pair of gears that are rotatably 
supported on the ends of the bell crank 54. The 
bell crank 54 is adapted to pivot about the sta 
tionary pivot pin 56 for a purpose to be described 
more fully hereinafter. The gear 50 has secured 
thereto a smaller gear 58 which meshes with a 
larger gear 60 which in turn drives the gear 62. 
The gear 62 is supported on the shaft 64 which, 
for purposes of illustration, has been shown as 
carrying a beveled gear 66 arranged in driving 
engagement with a corresponding beveled gear 
68 mounted on the fan shaft 5. Helical gears 
are preferred in actual practice for quiet opera 
tion but other types may be used if desired. 
The gear 60 is arranged in driving engage 

ment with the gear 52 at all times and the gear 
52 is arranged to be moved in and out of driving 
engagement with the gear 70 merely by oscillating 
the bell crank 54 about the stationary pin 56. The 
gear 10 is mounted on one end of the shaft 12 
which has a gear 74 mounted on its other end. 
The gear 74 drives the gear 78 which in turn is 
arranged in driving engagement with the brush 
operating gear 80. The bell crank 54 is arranged 
as shown when it is desired to operate both the 
fan and the brush. The number of teeth pro 
vided in the various gears is preferably Such that 
in this position of the bell crank 54 the fan will 
operate a speed of approximately 5000 R. P. M. 
The motor 2 is a small high-speed series wound 
motor which is designed to operate at a Speed of 
about 12,000 R. P. M. when the brush and fan 
are both in operation. The brush is arranged to 
be operated at a speed of approximately 1800 
R. P. M. when it is in operation. In order to de 
clutch the brush for off the floor cleaning pur 
poses and at the same time increase the Spsed 
of the fan to a speed of approximately 8500 
R. P. M., the bell crank 54 is oscillated So as to 
move the gear 52 out of driving engagement with 
the gear T0 and into driving engagement with the 
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gear 2 at the same time disengaging gear 6 
from gear 2. This changing of the gears changes 
the gear ratio between the motor 2 and the fan. 
The bell crank 54 may be operated by any con 
venient handle such as the handle 82. The gears 
50, 52, 60, 62 and 70 are all mounted within the 
gear housing 84 located at the end of the motor 
f2 (see Fig. 1). A bell crank operating lever 82 
projects to the outside of the gear housing 84 
for shifting the bell crank 54. It is apparent that 
in the above described arrangement, operation of 
the lever 82 serves the dual purpose of varying 
the Speed of the fan at the same time disengag 
ing the brush from the motor when the fan is 
Operated at the high speed suitable for off the 
floor cleaning. 

Referring to FigS. 3 and 4, reference numeral 
00 designates a stationary gear casing within 

which the gears 78 and 80 are supported. The 
gear casing 00 is secured to the main cleaner 
casing O by means of one or more mounting lugs 
9. The gear 78 is supported on a stationary 
pin 02 whereas the gear. 80 is supported on a 
movable pin 04 which is drivingly connected to 
the brush 6. The movable pin O4 is journalled 
in a bearing element. O6 carried by the flexible 
diaphragm element 08 and the pivoted lever 09 
whereby it is possible for the pin 104 to oscillate 
about the stationary pin 0 as a center so as to 
adjust the vertical height of the brush 6. The 
diaphragm element 03 also serves to prevent 
the escape of lubricant from the gear casing 00. 
As shown in Fig. 4, the lever 09 is biased down 
wardly by means of a spring f2 which has its 
upper end arranged in engagement with the lug 

4 provided on the gear casing 100. While the 
center of rotation of the lever f09 does not 
exactly coincide with the stationary pivot pin 02, 
the difference is not enough to materially inter 
fere with the proper engagement between the 
gears 8 and 80, as the lever 09 pivots about the 
point O. The spring 2, together with the 
weight of the brush and associated parts, biases 
the brush downwardly into brushing engagement 
with the surface to be cleaned but, when the fric 
tion between the brush 6 and the Surface to be 
cleaned becomes too great there will be a tend 
ency for the gear 80 and the brush 6 to discon 
tinue rotating about the pin 04. However, since 
the gear T8 continues to rotate, the gear 80 and 
its associated parts are bodily lifted by the gear 
78 until the resistance to the rotation has been 
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reduced enough to allow the brush to operate at 
its normal speed. Thus the arrangement pro 
vides a convenient arrangement for maintaining 
the brush at the right height despite wear on the 
brush and regardless of any adjustment in the 
height of the nozzle occasioned by the nozzle 
height adjusting means. A cross bar 20 con 
nects the lever 09 at the one end of the brush 
with the corresponding brush Supporting lever 
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22 located at the opposite end of the brush. So as 
to cause both ends of the brush to be raised and 
lowered in unison. 

In order to simplify this disclosure, the means 
for attaching a hose to the cleaner for off the 
floor cleaning has not been shown. Such a hose 
attachment may be connected directly to the 
nozzle opening 20 or may be connected directly 
to the fan inlet in accordance with standard 
practice in many of the present day cleaners. 
While the form of embodiment of the in 

vention as herein disclosed constitutes a pre 
ferred form, it is to be understood that other 
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forms might be adopted, as may come within 
the scope of the claims which follow. 
What is claimed is as follows: 
1. In a suction cleaner, a casing provided with 

a Suction opening, a rotatable agitating means 
located in Said suction opening, a pivoted bearing 
Support means for said agitating means having 
its pivoting axis located laterally with respect 
to the agitating means to allow the agitating 
means to rise and fall within the Suction open 
ing, a driving gear having its axis' parallel to 
and adjacent to said pivoting axis, a driven 
gear upon said agitating means in meshing 
engagement with said driving gear, means for 
rotating said driving gear in the same direction 
of rotation as the pivoted bearing support means 
moves about its axis to lift the agitating means 
relative to the suction opening, and a spring 
means acting upon said bearing Support means 
to oppose the lifting of said agitating means 
by the torque reaction of the driving gear upon 
the driven gear. 

2. In a suction cleaner, a casing provided with 
a Suction opening, a rotatable agitating means 
located in said suction opening, a pivoted bear 
ing Support means for Said agitating means 
having its pivoting axis located laterally with 
respect to the agitating means to allow the 
agitating means to rise and fall within the suc 
tion opening, a driving gear having its axis 
parallel to and adjacent to said pivoting axis, 
a driven gear upon said agitating means in mesh 
ing engagement with said driving gear, means 
for rotating said driving gear in the Same di 
rection of rotation as the pivoted bearing sup 
port means moves about its axis to lift the 
agitating means relative to the Suction open 
ing, and a spring means acting upon said bear 
ing support means to oppose the lifting of said 
agitating means by the torque reaction of the 
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driving gear upon the driven gear, a lubricant 
housing for Said driving and driven gear in 
cluding a rigid portion fixed to said casing and 
a flexible portion sealed to said rigid portion 
and having a Sealed connection with a bearing 
support portion of Said pivoted bearing support 
eaS. 
3. In a suction cleaner, a casing provided with 

a Suction opening, a rotatable agitating means 
located in said Suction opening, a movable bear 
ing means for movably supporting said agitating 
means for movement up and down within said 
Suction opening, a gear train for driving said 
agitating means, a lubricant housing for said 
gear train including a rigid portion fixed to said 
casing and a flexible portion sealed to said rigid 
portion and having a sealed connection with the 
adjacent movable bearing means. 

DONALD. H. REEVES. 
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