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3,242,52. 
STREET CLEANING MACHINE 

Werner W. Young, 391. NE. 13th, Oklahoma City, Okla. 
Filed Jan. 27, 1964, Ser. No. 340,438 

9 (Claims. (Cl. 15-340) 
This invention relates generally to machines useful in 

cleaning streets, highways, airport runways, etc. More 
particularly, but not by way of limitation, this invention 
relates to a self-propelled machine incorporating both 
brushes and a pneumatic system for cleaning Streets. 
Many problems have been encountered in the develop 

ment of a machine which will successfully clean streets, 
highways, airport runways, etc. Two problems stand out 
above all others, and the solutions thereof are of great 
importance, particularly when the machine is to be used 
in highly congested areas. 
The first of the problems, and probably the most 

important, is the dust created by the brushes of the clean 
ing machine as it operates. Most cleaning machines in 
corporate one or more rotating brushes which are pro 
vided to loosen the dirt and trash adhering to the pave 
ment and, more often than not, to move it into some form 
of receptacle mounted on the machine. To alleviate the 
dust problem caused by the brushes, many machines have 
been provided with a water supply and some means of 
spraying the water either on the dirt directly ahead of the 
brushes or upon the brushes themselves. 

While the foregoing procedure may, at least to some 
extent, alleviate the dust problems, several other prob 
lems result therefrom. Water sprayed as described will 
tend to turn the dust and dirt into mud. The mud pro 
duced is not only hard to remove from the street, but is 
extremely difficult to convey into any form of receptacle. 
Also, the mud tends to cling to the bristles of the brushes, 
impairing their operation. 

In addition, some means must be provided in the street 
cleaning machine to contain the water. If a sufficient 
water supply is provided to last for an extended period, 
the size and weight of the vehicle will become cumber 
some, if not prohibitive. 
The other major problem encountered in attempting to 

clean streets has occurred primarily when attempts have 
been made to use a vacuum or pneumatic system either 
alone or in conjunction with the rotating brushes. Any 
one remotely acquainted with the use of pneumatic sys 
tems to move dust and dirt can readily appreciate the dust 
problem that is encountered. It is necessary to move 
large volumes of air at relatively high velocity to carry 
any quantity of dirt. It follows that the more dirt to 
be conveyed, the more air volume required and the higher 
air velocities required. Higher volumes and velocities of 
air are also required to convey the relatively large dirt 
particles which may be encountered in the cleaning of 
streets. It will be realized that the air which is carrying 
the dirt must be exhausted from the receptacle, and unless 
some means is provided to separate the dirt from the 
air, great quantities of dust will be discharged into the 
atmosphere. For the most part, attempts made in the 
past to reduce the dust discharged have incorporated 
either some form of water system or have used mechani 
cal separators of the centrifugal type. The use of a 
permeable filter media for separation of the dust from 
the air has been judiciously avoided, except in relatively 
Small machines. Such filters have been generally unsuc 
cessful because of the propensity of the filters to become 
plugged or blocked by large particles of dirt and trash. 

It is important in street cleaning machines that the 
trash receptacle be as large as possible so that the ma 
chine can remain in operation for extended periods of 
time. Due to the restrictions on the size and weight of 
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vehicles, the lise of water and mechanical separators sub 
stantially reduce the volume and weight of dirt and 
trash that can be accommodated. 
The afore-described problems are eliminated or allevi 

ated in the street cleaning machine of this invention which 
generally includes a pair of rotatable brushes arranged 
for Sweeping the street, a suction or vacuum nozzle lo 
cated near the brushes for picking up dirt and trash, a 
bin located on the machine for receiving the dirt and 
trash, and a fan having its outlet connected with an inlet 
to the bin and its inlet connected with the nozzle. The 
fan provides high volumes of air for conveying the dirt 
from the nozzle to the bin. The bin includes a gener 
ally peripheral outlet and a permeable filter media dis 
posed between the inlet and outlet of the bin for prevent 
ing the discharge of dust through the outlet while per 
mitting discharge of air therethrough. 
One object of the invention is to provide an improved 

Street cleaning machine that utilizes a vacuum system for 
conveying dust and dirt, but substantially eliminates the 
dust problems of prior machines. 
Another object of the invention is to provide an im 

proved street cleaning machine that can be effectively 
operated for extended periods of time. 
A further object of the invention is to provide an im 

proved, self-propelled street cleaning machine that can be 
operated from either side of the vehicle. 

Still another object of the invention is to provide an 
improved street cleaning machine that includes independ 
entiy operable cleaning brushes. 
One other object is the provision of an improved street 

cleaning machine that can be relatively easily and eco 
nomically manufactured. 
A still further object of the invention is to provide an 

improved street cleaning machine that requires a mini 
mum of maintenance. 
The foregoing and additional objects and advantages of 

the invention will become more apparent as the follow 
ing description is read in conjunction with the accom 
panying drawings, wherein like reference characters de 
note like parts in all views and wherein: 
FIG. 1 is an elevation view of a self-propelled street 

cleaning machine constructed in accordance with the 
invention; 

FIG. 2 is an enlarged sectional view taken along the 
line 2-2 of FIG. 1; 

FIG. 3 is an enlarged side elevation view of a brush 
assembly and a portion of the truck chassis with certain 
parts removed for clarity; 

FIG. 4 is a front elevation view, partly in section, of 
the brush of FIG. 3; 

FIG. 5 is an enlarged top elevation view, partly in 
section, of a suction nozzle utilized in the invention; 

FIG. 6 is a view, partly in elevation and partly in 
Section, taken along line 6-6 of FIG. 5; 
FIG. 7 is an enlarged view taken along the line 7-7 

of FIG. 1 and showing the dual cab controls; and, 
FIG. 8 is a schematic diagram of a hydraulic circuit 

utilized in the preferred form of the invention. 
Referring now to the drawings, and to FIG. 1 in par 

ticular, shown therein is a street cleaning machine, gen 
erally designated by the reference character 10. The 
street cleaning machine 10 includes a self-propelled truck 
:2 having a cab 14 mounted on a chassis or frame 16. 
The chassis 16 is provided in the conventional man 
ner with generally parallel side rails, a front set of tires 
and wheels 18, and a rear set of tires and wheels 20 
which serve to propel the truck 12. Pivotally mount 
ed on the rear of the chassis 16 is a bin or receptacle 
22. 
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Pivotal mounting of the bin 22 on the chassis 16 is 
accomplished by a pivotal mounting 24. One or more 
hydraulic cylinders 26 extend between the lower front 
end of the bin 22 and the chassis 6. The hydraulic 
cylinders 26 are provided to pivot the bin 22 about the 
pivotal mounting 24 to discharge trash and dirt from the 
bin 22, as will be explained more fully hereinafter. The 
bin 22 includes a pair of side walls 28 and 30, a bot 
tom 32, and a top 34 (see FIG. 2). The bin 22 also 
includes a hinged rear door 36 as shown in the dash 
lines of FIG. 1. As may be more clearly seen in FIG. 
2, the bin 22 is also provided with an opening or outlet 
38 which extends peripherally around the bin 22 to per 
mit the discharge of air therefrom. The opening 38 is 
separated from the main portion of the bin 22 by a 
removable permeable filter 40. Arranged on either side 
of the filter 40 is a pair of screens 42 which serve to 
retain the filter 40 in position. Extending from the front 
of the bin 22 is an inlet conduit 44 (see FIG. 1) which 
terminates in a flange portion 45. 
As shown in FIG. 1, a large fan or blower 46 is 

mounted on the chassis 6 between the cab 4 and the 
bin 22. An outlet 48 from the fan 46 has a flange por 
tion 49 that mates with the flange portion 45 of the 
inlet conduit 44 to form a continuous conduit extend 
ing from the fan 45 to the bin. 22. An inlet 50 of the 
fan 46 is connected with a vacuum assembly indicated 
generally at 52 which is mounted on the chassis 16 just 
ahead of the rear wheels 20. The vacuum assembly 
extends forwardly relative to the truck 12 at an angle 
with the horizontal or ground not exceeding 20 (see 
FIGURE 1) and terminates just to the rear of a pair of 
vertically rotatable disc brush assemblies 54. The brush 
assemblies 54 are positioned on either side of the chassis 
16 and immediately to the rear of the front wheels 3. 
The forward end of vacuum assembly 52 is carried by 
a hydraulic cylinder 56 which extends from the chassis 
16 to the vacuum assembly and provides for the raising 
and lowering of the front end of the vacuum assembly. 
One of the brush assemblies 54 is clearly illustrated 

in FIGS. 3 and 4. As shown therein, the brush as 
semblies 54 include a pivotal link 58 extending from a 
brush housing 60 to the chassis 16. An additional piv 
otal link 62, which may be more clearly seen in FIG. 3, 
extends from the brush housing 60 rearwardly and con 
nects with the chassis 16. A pivotally mounted adjust 
ing link 64 may also be seen in FIG. 3 extending from 
the brush housing 60 to the chassis 16. The adjusting 
link 64 is of the turnbuckle type and includes a nut 66 and 
a pair of threaded members 68 which are arranged so 
that rotation of the nut 66 will either extend or shorten 
the length of the adjusting link 64. The adjustment is 
provided so that the brush assembly 54 can be tilted 
either forwardly or backwardly with respect to the chassis 
16. A similar pivotally mounted adjusting link 70 can 
been seen in FIG. 4. . The adjusting link 70 also ex 
tends from the brush housing 60 to the chassis 16 and 
includes a nut 72 and a pair of threaded members 74. 
The arrangement of the link 70 is such that rotation of 
the nut 72 either shortens or increases the length of the 
adjusting link 70 so that the brush assembly 54 is tilted 
in a transverse direction relative to the chassis 6. 
A hydraulic motor 76 is positioned on the brush hous 

ing 60 and is operably connected with a rotatable brush 
or broom 78. A pair of conduits 80 and 82 are con 
nected with the hydraulic motor 76 and are provided 
to deliver fluid to the hydraulic motor 76, as will be 
explained more fully in connection with FIG. 8. 
FIG. 4 also shows a hydraulic cylinder 84 which ex 

tends between the brush assembly 54 and the truck 2. 
The cylinder 84 provides vertical movement of the brush 
assembly 54 so that it can be moved between a raised 
transporting position or a lowered operating position. 
The hydraulic cylinder 84 derives its power through a 
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4. 
pair of hydraulic conduits 86 and 88. The method of 
providing hydraulic fluid to the cylinder 84 will be 
explained more fully in connection with the schematic 
diagram of the hydraulic circuit shown in FIG. 8. The 
hydraulic cylinder 84 is not shown in FIG. 3 so that 
the brush assembly 54 may be more clearly seen. 
The details of construction of the vacuum assembly 

52 are shown in FIGS. 5 and 6. As shown in FIG. 5, 
the inlet 50 which extends from assembly 52 to the fan 
46 is connected with the chassis 6 by means of a pair 
of brackets 93 which are fixed to the inlet 50. The 
outer ends of the linet 56 are provided with a pair of 
Swivel connections 92 which are in turn connected with 
a pair of conduits 94 leading to a nozzle 53 which in 
cludes a chamber 96 having a substantially horizontal 
opening 55 formed at the bottom thereof. The swivel 
connections 92 are provided so that the nozzle 53 and 
the conduits 94 of assembly 52 can be raised or lowered 
‘by the hydraulic cylinder 56. As shown, the chamber 
96 extends transversely across the chassis 6 and is 
located immediately to the rear of the brush assemblies 
54. The forward portion of the nozzle 53 is provided 
with a guard 98 which has a curved lower forward 
portion to deflect any rocks or large obstructions which 
the nozzle might encounter. The nozzle 53 is also pro 
vided with a rod or bar 00 which extends thereacross. 
The cylinder 56 which is used for raising and lower 
ing the nozzle 53 is connected with the bar E60. 

Dual controls 02 and 64 are provided in the cab 
4 as illustrated in FIG. 7. It is highly desirable for 

the driver to be able to sit on the right hand side of 
the truck A2 during the time that the right hand brush 
aSSembly 54 is in use adjacent a curb or other obstruc 
tion. The need for Such controls has increased because 
of the number of one-way streets in use and the desir 
ability of having the truck operate with the traffic, rather 
than against the traffic as is sometimes necessary with 
machines presently available. It should also be pointed 
out that the various controls for the hydraulic circuit of 
FIG. 8 will be mounted in the cab 14 and are generally 
illustrated by the control panel 106 shown therein. 

FIG. 8 illustrates schematically the hydraulic circuit 
asSociated with the various components of the street clean 
ing machine. An engine 108, which is preferably the 
truck engine, also drives hydraulic pumps 110 and 112 
through appropriate transmissions, etc. Each of the 
pumps 10 and E2 have their inlet ports connected by a 
conduit 4 with a filter 6. The filter EA6 is in turn 
connected by a conduit i8 with a fluid reservoir 20. 
The pump 1) is connected with a hydraulic motor 

122 by a conduit 124. A pressure relief valve 26 is 
interposed in the line 24 between the pump 10 and the 
hydraulic motor E22 to prevent overpressuring the motor 
122, which is mechanically coupled with and rotates the 
fan 46. The outlet of the hydraulic motor 22 is con 
nected with the reservoir 20 by means of a return con 
duit 128. A heat exchanger E30 is positioned in the 
return line 28 to dissipate some of the heat in the hy 
draulic fluid driving the motor 122. A conduit 132 
extends from the relief wave 26 to the return line 28 
to provide for fluids to pass from the pump 10 directly 
into the return line 128 in the event a predetermined pres 
sure is exceeded in the relief valve 26. 
The outlet port of the pump 2 is connected by a con 

duit 134 to a three-way valve 136 which is connected with 
the hydraulic cylinder 26 by a conduit 38. As previously 
described, the hydraulic cylinder 26 is connected with the 
chassis 16 and the bin 22 and is used to pivot the bin 
relative to the chassis 16. The remaining port of the 
three-way valve 136 is connected by a return conduit 40 
with the fluid reservoir 20. It can be seen from the fore 
going that, when the three-way valve 36 is in the posi 
tion illustrated, fluid will be supplied from the pump 2 
through the conduit 34 and conduit 138 to the hydraulic 
cylinder 26 which will raise the bin 22. When the valve 
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136 is rotated to a position connecting the conduits 138 
and 140, fluid from the hydraulic cylinder 26 will flow to 
the reservoir 120 and thereby permit the bin to return 
to the horizontal position, i.e., to the position shown in 
the solid lines in FIG. 1. 
The conduit 34 is also connected with a four-way 

valve 142. A pair of conduits 144 and 146 connect 
the four-way valve 142 with the double-acting hydraulic 
cylinder 56 which, as previously described, extends be 
tween vacuum assembly 52 and the chassis 6. The four 
way valve 42 is also connected with the return fow line 
40 by means of a branch conduit 148. The alternate 

flow paths of fiuid through the four-way valve 42 are 
illustrated by the solid and dash arrows shown thereon. 
The nozzle 53 will be lowered when the valve is placed 
in the position wherein the fluid flow is in accordance 
with the solid arrows shown on the valve 142. When the 
valve is in this position, it can be seen that fluid flow 
is from the conduit 134 through the valve 42 into the 
conduit 144 to the hydraulic cylinder 56. The return flow 
of fluid from the lower portion of the hydraulic cylinder 
56 is through the conduit 146 to the valve 42, thence 
through the branch conduit 148 into the return flow line 
140 and then to the reservoir 120. If vacuum assembly 
52 is to be reaised, the valve 142 is positioned so that 
the flow is in a reverse direction therethrough, as shown 
by the dash arrows. 

Raising and lowering of the brush assemblies 54 is ac 
complished in a manner very similar to the raising and 
lowering of vacuum assembly 52. The hydraulic circuits 
associated with the hydraulic cylinders 84 incorporate a 
pair of four-way valves 150 which are, in all respects, 
similar to the four-way valve 142 previously described. 
To raise the brush assemblies 54, the four-way valves 
150 are shifted to the position wherein fluid flow there 
through is in accordance with the dash arrows. For ex 
ample, fluid will flow from the conduit 134 through the 
valves 59 into the conduits 88 to the lower portions of 
the cylinders 84, driving the piston and the brush as 
semblies 54 upwardly. To lower the brush assemblies 
54, the four-way valves 150 are shifted to the position 
wherein fluid flow therethrough is in accordance with the 
solid arrows. For example, fluid will move from the con 
duit 134 to the conduit 86 to the upper portions of the 
cylinders 84, driving the brush assemblies 54 downwardly. 
The return flow from the valves 150 is accomplished 
through a return flow line 154 which is connected with 
the flow line 140 which delivers the fluid to the reservoir 
120. 
The pump 112 is also connected with a three-way valve 

156 by means of the conduit 135. The three-way valve 
156 is connected with a conduit 158 which is connected 
with the inlet port of the fluid motors 76 by a conduit 
82. The pair of conduits 80 connect the outlet ports 
of the hydraulic motors 76 with the return flow line 
154 which, as previously described, is connected with the 
reservoir 120 by the return flow line 140. The conduit 
82 which is connected with the inlet ports of the hydraulic 
motors 76 is also provided with a pair of branch con 
duits 160 and 152 which are connected with the return 
flow line 154, bypassing the hydraulic motors 76. The 
lines 160 and 162 are provided with solenoid actuated 
valves 64 and 166, respectively, so that either or both 
of the hydraulic motors 76 may be bypassed if desired. 

It should be pointed out that each of the valves de 
scribed herein is preferably of a type incorporating a 
remote operator which can be mounted in the cab 4 
of the truck 12. It should also be pointed out that the 
hydraulic circuit has been simplified by not illustrating 
various pressure control mechanisms which are provided 
to balance the fow through the complex system of hy 
draulic conduits shown. The use of such mechanisms is 
well known in the art and it is not believed that it forms 
a portion of the invention as set forth herein. 
A street cleaning machine 18, constructed in accord 
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6 
ance with the invention, provides a highly mobile unit 
that may be readily driven to and from remote locations 
where the street cleaning is to be performed. Before 
driving to or from the cleaning area, the truck engine 
08 will be started and the pump 112 engaged. The four 
way valves 42 and 50 are moved to a position wherein 
the fluid flow is in accordance with the dash arrows 
shown on the valves. In this position vacuum assembly 
52 and the brush assemblies 54 will be raised to a trans 
porting position wherein they are held out of contact with 
the Surface of the street. If desired, vacuum assembly 
52 and the brush assemblies 54 may be provided with 
Some form of mechanical latch (not shown) which will 
positively hold the nozzle 53 and the brush assemblies 
54 in the transporting position to eliminate any chance 
that they might drop down and come into contact with 
the surface of the street during the relatively high speed 
operation of the truck 12. 
Upon reaching the location where the streeet cleaning 

is to be performed, the pumps 10 and 12 will be en 
gaged with the driving mechanism or engine i88. Actu 
ation of the pump it will move fluid from the reservoir 
E20 through the conduit 4 and the conduit 124 into 
the fluid motor 122. Fluid passing through the motor 
122 will cause it to rotate and, through its mechanical 
linkage, rotate the fan 46. The fan 46 is arranged to 
create a suction in the vacuum assembly 52. 
The valve 42 is then shifted to the position wherein 

fluid from the pump 112 will flow from the conduit 134 
into the conduit 144 (solid arrows) and to the upper 
portion of the hydraulic cylinder 56, lowering assembly 
52. The four-way valves 150 will be actuated so that 
fluid in the conduit 134 will flow through the conduit 
86 to the cylinders 84, thereby lowering the brush assem 
blies 54 into contact with the street. If desired, either the 
left hand brush assembly 54 or the right hand brush as 
Sembly 54 may be actuated independently. In some in 
stances, such as when sweeping along a curb or in a 
gutter, it may be desired to lower only one of the brush 
assemblies 54. 
To start the rotation of the brushes 78, the three-way 

valve 156 will be switched to such a position that fluid 
will flow from the conduit 34 into the conduit 158 and 
thence through the conduits 82 into the hydraulic motors 
76. Fluid flowing through the hydraulic motors 76 
will, through the mechanical coupling to the brushes 78, 
cause the rotation of the brushes 78. It may be desirable 
to rotate only one of the brushes 78. The rotation of 
either brush 78 can be accomplished by the opening or 
closing of the solenoid actuated valves 64 and 166. 
For example, if only the upper brush 78 shown in FIG. 
8 is to be operated, the valve 164 will be closed and the 
valve 166 opened. With the valves 164 and 166 in this 
position, fluid will flow through the conduit 82 and the 
motor 76 of the upper brush assembly 54, but will flow 
through the conduit 162 bypassing the lower motor 76. 
If both brushes 78 are to be driven, the valves 164 and 
i66 are both closed. With the valves 164 and 166 in 
this position, hydraulic fluid is directed through the con 
duit 82 and through both hydraulic motors 76. 
As the street cleaning machine 10 moves along the 

street, the brushes 78 will be rotating in a direction to 
Sweep the dust and dirt from the outside of the truck 
toward the center position thereof where it is picked up 
by the nozzle 53 and carried into the fan inlet 50, through 
the fan 46 and from the outlet 48 of the fan 46 into the 
bin 22. The air and dust thus passing into the bin 22 
must pass through the filter 40 to reach the outlet 38 of 
the bin. 22. As the air passes through the permeable 
filter 40, the dirt and dust entrained therein is separated 
and falls to the bottom 32 of the receptacle or bin 22. 
After the bin 22 has become filled, the truck must then 
be moved to a dumping area. 

In order to move the truck to the dumping area, vacuum 
assembly 52 and the brush assemblies 54 are raised 
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and, if desired, locked in position. Upon reaching the 
dumping area, the pump 12 will be actuated and the 
three-way valve 136 rotated to a position wherein fluid 
may pass from the conduit 134 into the conduit .33, 
thence into the hydraulic cylinder 26 which raises the bin 
22 to the position shown in dash lines in FIG. 1. As 
previously mentioned, the rear end of the bin 22 is 
provided with a hinged door 36 which opens automatic 
ally as the bin 22 is pivoted about the pivotal mounting 
24. The mechanism utilized to permit the rear door 
36 to open as the bin is raised is conventional and well 
known to those connected with the use and construction 
of dump trucks of various types and will not be described 
in detail. 
As the bin is raised, it is important to note that the 

inlet conduit 44 which is permanently fixed to the front 
wall of the bin 22 separates from the outlet 48 of the 
fan 46. The inlet conduit 44 and outlet 48 are not me 
chanically connected, but form a continuous conduit by 
the contact of two flange portions 45 and 49 thereon 
which are held together by the weight of the bin 22 when 
the bin 22 is in the down position. 

It is important to note that the bin 22 does not in 
clude water or any form of watering mechanism to 
prevent the dust from entering the atmosphere, but de 
pends entirely on the permeable filter media and the 
quiescent space in the bin 22. Since no water is utilized, 
the bin 22 can be constructed of light material and there 
fore provide the maximum volume for dust and dirt 
retention. Having a bin of sufficient volume provides 
two distinct advantages. For example, the area beneath 
the inlet provides a quiescent Zone in which the dust and 
dirt can fall and will not be picked up and circulated 
through the pneumatic or vacuum system used to re 
move the dirt from the street. It also provides the ad 
Vantage of keeping the street cleaning machine 9 in 
operation for longer periods of time. 

It should also be pointed out that due to the pro 
vision of the dual controls in the cab 4, the street ciean 
ing machine can be operated efficiently along either curb 
of a street. The machine can be operated in the same 
direction as traffic regardless of which curb is to be 
cleaned. The ability to operate with the traffic is im 
portant in preventing congestion which naturally occurs 
when a truck, moving as slowly as street cleaning equip 
ment does, is encountered moving in the opposite direc 
tion to the normal traffic flow. 

Having described but a single embodiment of the in 
vention, it should be noted that such embodiment is 
by way of example only and it is understood that many 
changes and modifications can be made therein without 
departing from the spirit of the invention or from the 
scope of the annexed claims. 
What I claim is: 
A. A street cleaning machine including: 
a horizontally disposed frame having a left side, a right 

side, a front end and a back end; 
a brush mounted on said left side and a brush 

mounted on said right side, said brushes being ro 
tatable about a substantially vertical axis and mov 
able vertically relative to said frame; 

a vacuum assembly pivotally mounted below said 
frame behind and extending toward said brushes, 
said vacuum assembly having an opening sufficiently 
close to said brushes to receive debris directly there 
from; 

a bin pivotally mounted on said frame, said bin in 
cluding a top, a bottom, side walls, and a front 
wall, said bin having an inlet opening in the front 
wall and an outlet opening extending peripherally 
about said walls adjacent said top and having a 
permeable filter media positioned between said out 
let opening and said inlet opening, said filter media 
extending completely across the top of the bin and 
generally parallel to the top thereof; 
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3. 
means for pivoting said bin relative to said frame; 

and, 
blower means mounted on said frame and having an 

inlet connected with said vacuum assembly and an 
outlet connected with the inlet opening in said bin. 

2. The street cleaning machine of claim 1, and also 
including: 
means connected with said frame and each of said 

brushes for independently moving each of said 
brushes vertically relative to said frame; and, 

means connected with said frame and said vacuum 
assembly for pivoting said vacuum assembly rela 
tive to said frame. 

3. A street cleaning machine, including: 
a frame having a pair of horizontally extending op 

posed side rails and means holding said side rails 
in spaced relationship; 

a rotatable brush mounted on each of said side rails 
and adapted for independent vertical movement rela 
tive to said side rails; 

means connected with each of said brushes for rotating 
said brushes about a substantially vertical axis; 

blower means mounted on said frame having an inlet 
and an outlet; 

a vacuum assembly pivotally mounted below said frame 
behind and extending toward said rotatable brushes, 
said assembly having an outlet communicating with 
the inlet of said blower means and having an open 
ing sufficiently close to said brushes to receive debris 
directly therefrom; 

an enclosed bin pivotally mounted on said frame, said 
bin including a top, a bottom, side walls, and a 
front and rear wall, said bin having an inlet open 
ing extending through the front wall releasably con 
nected with the outlet of said blower means and 
having an outlet opening extending peripherally 
about said side Walls adjacent Said top; 

a permeable filter media disposed in said bin between 
the inlet and outlet openings, said filter media ex 
tending completely across the top of said bin and 
generally parallel to the top thereof, whereby dust 
and other foreign materials will be removed from 
air passing therethrough; and, 

means connected with said frame and bin for pivoting 
said bin relative to said frame. 

4. The street cleaning machine of claim 3 wherein said 
bin also includes: 

a releasable end closure adapted to open upon pivot 
ing said bin away from said frame, whereby trash 
accumulated therein will be dumped; and 

said bin having sufficient volume to provide a quiescent 
space in the lower portion thereof relatively below 
said inlet, wherein trash separated from the air by 
said permeable filter media can accumulate until 
dumped. 

5. The street cleaning machine of claim 4 wherein said 
means for rotating said brushes includes a hydraulic 
motor operably connected with each of said brushes; and 
said street cleaning machine also includes: 

hydraulic cylinders connected with said frame and with 
each of said brushes, whereby said brushes can be 
moved vertically relative to said frame; 

a hydraulic cylinder for pivoting said suction nozzle 
relative to said frame; 

a hydraulic motor operably connected with said blower 
means 

pump means in fluid communication with said hydrau 
lic cylinders and motors for actuating said cylinders 
and motors; and, 

means for driving said pump means. 
6. A street cleaning machine including a chassis 

mounted, engine driven vehicle having front and rear 
wheels comprising: 

brush means mounted for vertical movement on the 
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chassis generally behind each front wheel, each said 
brush means including: 

a brush rotatable about a substantially vertical 
axiS, 

a hydraulic motor for rotating said brush; and, 
a hydraulic cylinder connected with each brush 
means and the chassis for independently moving 
said brush means relative to the chassis; 

a vacuum assembly pivotally mounted below said chas 
sis behind and extending toward said brush means, 
said vacuum assembly having an opening sufficiently 
close to said brush means to receive debris directly 
therefrom; 

a hydraulic cylinder connected with the chassis and 
said vacuum assembly for pivoting said vacuum as 
sembly relative to the chassis; 

a bin pivotally mounted on the chassis, said bin includ 
ing a top, a bottom, side walls and a front and rear 
Wall, said bin having an inlet opening in the front 
wall and an outlet opening extending peripherally 
about said walls adjacent said top; 

a hydraulic cylinder connected with said bin and the 
chassis for pivoting said bin relative to the chassis; 

a permeable filter media disposed in said bin between 
the inlet and outlet openings, said filter media ex 
tending completely across the top of said bin be 
tween said front and rear walls and between said 
side walls and generally parallel to said top; 

blower means having an inlet connected with the out 
let of said vacuum assembly and an outlet releasably 
connected with the inlet opening in said bin; 

a hydraulic motor mounted on the chassis for driving 
said blower means; and, 

pump means mounted on the chassis adapted to be 
driven by the engine, said pump means including 
means interconnecting said hydraulic cylinders and 
motors with said pump means, whereby said hydrau 
lic cylinders and motors are adapted to be driven 
thereby. 

7. The street cleaning machine of claim 6 wherein said 
brush means also includes: 

a pivotal linkage connecting said brush means and 
chassis; 

a first adjustable linkage extending between said brush 
means and chassis, whereby said brush means can 
be tilted in a transverse plane extending through 
Said chassis; and, 

a second adjustable linkage extending between said 
brush means and chassis, whereby said brush means 
can be tilted in a plane generally perpendicular to 
the transverse plane extending through said chassis. 

8. A Street cleaning machine including 
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a horizontally disposed frame having a left side, a right 

side, a front end and a back end; 
a brush mounted on said left side and a brush mounted 
on said right side, said brushes being rotatable about 
a substantially vertical axis; 

a vacuum assembly including conduit means mounted 
on said frame and extending forwardly toward said 
brushes, said assembly having a nozzle on the for 
Ward end of Said conduit means and said nozzle 
having formed therein a substantially horizontal 
opening sufficiently close to said brushes to receive 
debris directly therefrom, said conduit means, noz 
Zle and opening forming a substantially straight flow 
passage and said conduit means extending at an angle 
of less than 20 with respect to the ground; 

a bin mounted on said frame, said bin having an inlet 
opening and an outlet opening therein; 

a permeable filter positioned between said outlet open 
ing and said inlet opening in said bin, whereby said 
debris is removed from air passing through said bin; 
and 

blower means mounted on said frame for drawing air 
into said vacuum assembly and passing said air 
through said inlet and outlet in said bin. 

9. The apparatus defined in claim 8 wherein said noz 
zle includes a forward portion which curves upwardly 
from said opening for deflecting relatively large solid ob 
jects away from said opening. 
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