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SAFETY PRECAUTIONS

The following symbols are used throughout this
manuai as indicated in their descriptions:

DANGER: To warn of Immediate hazards which
will result in severe personal injury or death.

WARNING: To warn of hazards or unsafe prac-

tices which could result in severe personal
injury or death.

CAUTION: To warn of hazards or unsafe prac-

tices which could resuit in minor personal injury.

ATTENTION! To wam of unsafe practices which
could result in extensive equipment damage.

NOTE: To give important information or to warn of
unsafe practices which could result in equipment
damage.

The foliowing information signais potentially dangerous
conditions to the operator or equipment. Read this
manual carefully. Know when these conditions can
exist. Locate all safety devices on the machine. Then
taks necessary steps to train machine operating per-
sonnel how to use those safety devices. Report ma-
chine damage or faulty operation immediately to per-
sonne! responsible for the repair of the machine. Do
not use the machine if it is not in proper operating
condition.

WARNING: Do not operate the machine uniil

you have read and understood the operating in-
structions and are properly trained. Failure to do so
could result in severe personal injury.

WARNING: Before operating the machine,

make sure all safety devices are in place and
operate properly. Chack the foot and parking brakes
and the steering control for proper operation. Do not
start machine unless you are In operator’s seat, with
foot on the brake pedal or operational parking brake
engaged and the directional pedal in the “npeutral”
position. Failure to do so could allow machine to
mova immediately upon start-up, resulting in severe
personal injury.

WARNING: If an LPG fuel leak is found, close
the sarvice valve immediately and notify the ap-
propriate personnel to avoid fire or explosion.

WARNING: Provide adequate ventilation when

operating machine to prevent buildup of engine
exhaust gases. Improper or inadequate ventilation
will cause asphyxiation. Check exhaust system
regularly for leaks.

WARNING: Do not operate machine in flamma-

ble or explosive environment. Machine is not de-
signed for such an environment. It could cause igni-
tion of flammable or expiosive materials.

POWER SWEEPER -~ 350 MM1465 (1-84) LITHO IN U.5.A,

Home

WARNING: Do not operate machine in areas
with. possible falling objects unless machine is -
equipped with overhead guard.

WARNING: Dirt, dust, and projectiles may be

generated by the machine when in operation.
Safety glasses or goggles must be worn by thé ma-
chine operator to protect eyes. Failure to do so
could cause serious eye injury.

WARNING: Excessive noise may be generated

by the machine when it is operated for extended
periods of time in certain confined or noisy areas or
in certain conditions of disrepair, as set by the Oc-
cupational Safety and Health Act, maximum 85 db at
the operator's ear. Hearing protection should be
worn under such conditions to avoid hearing loss.

WARNING: Do not carry riders on machine. Ma-
chine is designed to carry one operalor; riders
could fall off and become seriously injured.

WARNING: Always follow safety and traffic
rules of the area in which the machine is being
operated to prevent serious injury.

WARNING: Use care when backing machine to
prevent injury o bystanders.

WARNING: Do not drive the machine for any
great distance or at high speed with the hopper
raised. A raised hopper reduces machine stability.

WARNING: Be sure adequate vertical clearance

Is avallable before attempting tc high dump the
hopper. Failure to do so could cause overhead ob-
jects to fall or could cause electrical shock if over-
head wiring Is contacted.

WARNING: Do not fill the fuel tank while the

angine is operating. Always be sure the fuel
container and the machine are electrically connected
before pouring fuel. This can be done by using a bat-
tery clip and insulated wire, permanently attached {o
the fuel container. Clip the wire to the machine
bafore pouring. Faliure to electrically connect the
fuel container to the machine may allow a static elec-
tricity spark to ignite the tuel, resulting in a fire or
explosion.

WARNING: Do not operate the machine on

grades steeper than 15° with an empty hopper,
and 10° with a full hopper, the maximum rated ramp
angles. Operating the machine on steeper grades
may cause the machine to become unstable. Use ser-
vice brakes to control and slow machine speed.

-WARNING: Machine should not creep when the

directional control pedal is in the “neutral”
position. Adjust control pedal linkage to stop machine
creeping.




WARNING: Always engage the hopper safety

bar before working under a raised hopper. Do
not rely on the machine hydraulic system to keap the
hopper in the “raised” position. The hydraulic system
may leak internally, allowing the hopper to lower,
crushing anything under it

WARNING: Always park on a level surface,

stop the angine, and engage the parking brake
before making adjustments. Always wear approved
eye protection when working on machine.

WARNING: Avold moving parts of the unit

Loose jackets, shirts, or sleeves should not be
permitted when working on machine because of the
danger of becoming caught in moving parts. Keep
shields and guards in position. If adjustments must
be made while the unit is running, use oxtreme
caution around hot manifolds, moving parts, beits, etc.

WARNING: Always stop the machine on a levei

surface, stop the engine and engage the
parking brake before working on the machine to
keep it from rolling.

WARNING: No smoking or open flame should

be allowed when the fuel system is being
repaired or serviced The area should be properly
ventilated. Improper handling of fuel or fuel fumes
could result in an explosion or fire.

The foliowing safety decals are mounted on the ma-
chine in the |ocations indicated. f these, or any,

decals become damaged or illegible, install a new

decal in its place.

A WARNING
Stay Clear

Of Hopper
Area

02141
HOPPER CLEARANCE DECAL - LOCATED ABOVE
EACH FRONT WHEEL

FOR SAFETY

1.  Oo Nel Qperate Mpchine:
Unlass Tralned And Anthorized.
slintess Qparatlon Manusi Is Resd Angd Undarstood.
~in Flammable Or Explosive Aress.
=in Poorty Ventilatud Aresa,

2. 0o Not Ralse Hopper Wiihout First Twrning Off
Alyin Acel Side Bruzhes - Flying Detris Way Caves Lnjury,

. Do Mol Uss Flammabls Clesning Agents.
Check For Fesl Leaks.

G Slow On Grages And Slippary Surfsces.

p®* AW

Rafors Leaving Machine:

-Stop On Level Surface

+Stop Engine And Sal Parking Bake
~Whan Parking, Removs Key.

7. Usa¥Y & or

Rapiscament Parts.

02138
SAFETY DECAL - LOCATED ON LEFT SIDE OF
GOGPERATOR COMPARTMENT.
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AWARNING | INSTRUCTIONS 1o Engage Satety
1. LIt Hoppar To Extrems

Engage Safety Up Fosition.
2. Set Parking Brak
Support Bar Per 3. Dramount Machine And

Instructions Before \ 8 Releass Safety Support
Working Under ) -
Hepper.

) 02142
SAFETY SUPPORT BAR DECAL - LOCATED ON
HOPPER SAFETY SUPPORT BAR AND ON EACH
SIDE OF THE HOPPER

[ AWARNING |

Keep Away From
Engine Fan

- ' 02140
ENGINE FAN DECAL - LOCATED ON RADIATOR
SHROUD
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MACHINE SPECIFICATIONS

POWER TYPE

Engine type - piston
Ignition - breaker-type spark

Cycle - 4
Aspiration - natural
Cylinders - 4

Bore - 3.19 in {81 mm)

Stroke - 3.06 in {78 mm)

Displacement - 98 cu in (16800 ¢c)

Net power - 35 hp {26 kw} @ 2400 rpm governed
47.5 hp {35 kw) @ 3600 rpm maximum

Fuel - ogasoline, 91 RON octane minimum,

unleaded or LPG

Cooling system - water/ethylene glycol antifreeze

Electrical system - 12 V nominal, 37 A alternator

POWER TRAIN

Propelling - hydraulic drive motor, rear wheel
Main brush - hydraulic drive motor

Rotary Seal™ - hydraulic drive motor

Side brush - hydraulic drive motor

Vacuum fan - beit driven

STEERING

Type - rear wheel confrolled, hydraulic cylinder
and rotary valve

Power source - hydraulic accessory pump
Emergency steering - manual

HYDRAULIC SYSTEM

Function - operates propelling, hopper lift,
steering, main brush drive, Rotary Seal™ drive,
side brush drive

Control valve, main brush, Rotary Seai™, side
brush, lift cylinders - open center, single spool,
solenoid operated.

Control valve, steering - open center type, rotary,
non-load reacting

Pump, propelling - variable displacement piston
type, 1.24 cu in {20 cc) maximum displacement
per revolution, 11.4 gpm (43 L/min} @ 2400 rpm

Propelling system relief pressure - 4000 psi
{27,850 kPa}

Pump, accessories - gear type, 0.84 cu in (14 cg)
dispiacement, 10.3 gpm (39 L/min} @ 2400 rpm

Side brush and Rotary Seal™ system relief
pressure - 1800 psi (12,410 kPa)

Steering system relief pressure - 500 psi (3450
kPa)

POWER SWEEPER - 360 MM146 (1-85) LITHO IN U.5.A,

Main brush and lifting cylinders system relief
pressure - 2000 psi {13,790 kPa)

Motor, propelling - internal gear type, 1% cu in
(310 cc) displacement per revolution, 4500 psi
(31,028 kPa) maximum rated pressure

Motor, main brush - internal gear type, 3 cu in (50
cc} displacement per revolution, 2500 psi (17,238
kPa) maximum rated pressure

Motor, Rotary Seal™ - internal gear type, 0.79 cu
in {13 cc} displacement per revolution, 2500 psi
{17,238 kPa) maximum rated pressure

Motor, side brush - internal gear type, 6.2 cu in
{100 cc} displacement per revolution, 2500 psi
{17,238 kPa} maximum rated pressure

Cylinder, hopper lift - double action type, 2.5 in
(65 mm) bore x 12.62 in (320 mm) stroke, 1.25 in
(32 mm} diameter rod, 2500 psi {17,238 kPa)
maximum rated pressure

Cyinder, steering - double action type, 2 in {50
mm) bore x 8 in {200 mm) stroke, 0.75 in (20 mm)
diameter rod, 1500 psi {10,340 kPa) maximum
rated pressure

BRAKING SYSTEM

Service brakes - hydraulic drum brakes {2), one
per front wheel, master cylinder foot brake
actuated.

_Parking brakes - utilizes service brakes, cabte

actuated

SUSPENSION SYSTEM

Front - two 5.70 x 8 pneumatic tires
two 6.00 x 9 solid tires with solid tire
accessory

Rear - one 6.90/6.00 x 9 pneumatic tire
one 4.00 x B soiid tire with solid tire
accessory

SYSTEM FLUID CAPACITIES

Engine cooling system - radiator 4 qt (3.8 L}
total sysfem 8.4 gt 8 L)
total system, 9.3 gt (8.8 L)
with heater accessory

Engine {ubricating oil - 3.5 qt (3.3 L) with fiiter

Fuel tank - 10 gal {38 L} gasoline
33 b (15 kg) LPG

Hydraulic system - reservoir 5.3 gal {20 L)
totatl system & gal (23 L)




GENERAL MACHINE _Dl.MENSIONS/GAPACITIES

Length - 97 in (2460 mm)
Width - 5§8.3 in (1480 mm}
Height - 55 in (1400 mm}
81.6 in (2075 mm} with overhead
guard/cab accessory
88.8 in (2255 mm} with overhead
guard/cab and rotating/flashing light
accessory
Track - 54.5 in {1385 mm)
Wheel base - 54.5 in (1385 mm)
Main brush - overall diameter, 14 int {355 mm)
length, 48 in {1220 mm)
Rotary Seal™ - overall diameter, 6 in {150 mm)
fength 47 in (120 mm)
Side brush - diameter, 21 in {535 mm)}
Sweeping path width - 48 in (1220 mm)
80 in {1525 mm) with side brush
Hopper capaclity - 1200 ib {545 kg)
16 cu ft (0.45 m3)
Dust filter area - 110 sq ft (10.2 m2)
220 sq ft (20.4 m?) with dual air
filter accessory

MACHINE WEIGHTS
Net GVWR - 3100 Ib (1406 kg)
Net weight, loaded - 4300 Ib (1950 kg)

GENERAL MACHINE PERFORMANCE

Maximum forward speed - 8.5 mph {13.7 km/h)
Maximum reverse speed - 3 mph (4.8 km/h)
Turning radius - right, 104 in {2640 mm)

left, 77 in {1955 mm)

U-turn, 118.5 in (3010 mm}:

1-2 . POWER SWEEPER - 360 MM146 ¢{1-85) LITHO IN U.S.A.




MACHINE DIMENSIONS
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PREPARATION FOR OPERATION

AFTER UNLOADING AND BEFORE OPERATING THE
MACHINE:

1. Check the machine for shipping damage.

2. Read this manual carefully before operating or
servicing the machine.

WARNING: Do not operate the machine untii

you have read and understood the operating In-
structions and are properly trained. Failure to do so
could result in severe personal injury.

3. Check the hydraulic fluid level in the hydraulic
fluid reservoir, using the dipstick provided.
TENNANT® hydraulic fluid is recommended. If
TENNANT? hydraulic fiuid is not available, use
only new, approved hydraulic fiuid. See the Hy-
draulics section.

4. Check the engine oil level.
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5. Check the radiator coolant level.

6. Check the brush adjustment, as described in
Brushes and Rotary Seal™,

7. Check the air pressure of the tires.

8. Fili the fuel tank, or install an LPG fuel tank on
the machine per the instructions in this manual.

WARNING: Do not fill the fuel tank while the

engine is operating. Always be sure the fuel
container and the machine are electrically connected
before pouring fuel. This ¢can be done by using a bat-
tery clip and an insulated wire, permanently attached
to the fuel container. Clip the wire to the machine
before pouring. Failure to electrically connect the
fuel container to the machine may allow a static elec-
tricity spark to ignite the fuel, resulting in a fire or
explosiomn
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OPERATION OF CONTROLS

OPERATION OF CONTROLS 02147

MACHINE COMPONENTS

Parking Brake G. Vacuum Wand Connection Door
Overhead Guard H. Hopper Door

Operator Seat i. Side Brush

Steering Cansole J. Hopper Safety Support Bar
Engine Cover K. Main Brush Access Door

Hopper Cover
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FASFZIOMMOOL P

CONTROLS AND INSTRUMENTS 02148

Brake Pedal

Directional Contrel Pedal
Parking Brake Lever

Operator Seat

Hazard Lamp Switch

Throttle Control Lever

Engine Choke Lever

Vacuum Fan Shut-Off Control Lever
Hopper Door Control Switch
Hopper Position Control Switch
Side Brush Control Lever

Main Brush Control Lever

POWER SWEEPER - 360 MM146 (1-85) LITHO IN ULS.A,

XESECAPIOPOZE

. Main Brush Height Adjustment Knob

Steering Console Position Control Lever

. Engine Hour Meter

Engine Qil Pressure Gauge

Engine Coolant Temperature Gauge
Steering Wheel

Horn Button

Fuel Level Gauge

Battery Condition Gauge
Operating Lamps Switch

. Ignition Switch

Hopper Safety Support Bar
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BRAKE PEDAL

The brake pedal operates the hydraulic drum brakes
on the two front wheels.

To stop the machine, return the directional control
pedal to neuiral; then apply pressure to the brake
pedal.

DIRECTIONAL CONTROL PEDAL

A single foot pedal controls the hydraulic propeliing
drive. The foot pedal is used to select the direction of
travel and the propelling speed of the machine.

DIRECTIONAL CONTROL PEDAL 00116

A. “Reverse” Position
B. “Neutral” Pdsition
C. “Forward” Position

To trave! forward, gradually press the “toe” portion of
the pedal; press the “heei” porfion of the pedal for
reverse travel. The propelling speed of the machine is
regulated by varying the pressure on the pedal.

If the machine cresps when the pedal is in the
“neufral” position, adjust the pedal as directed in
Directional Conirol Pedal in the Maintenance section.

WARNING: Aiways use the brake pedal for
normal stopping and controlling machine speed
on downgrades to prevent loss of machine control.

PARKING BRAKE LEVER

The parking brake lever controls two brake cables
which are connected to the drum brakes on the two
front wheels. To engage the parking brake, puli the
brake handle up. To disengage the parking brake,
push the brake handie down. Always engage the
parking brake before leaving the machine unattended
and before working on the machine.

WARNING: Always park on a lavel surface,

stop the engine, and engage the parking brake
before leaving the machine unaitended and before
working on the machine to keep it from rolling.

OPERATOR SEAT

The operator seat is a three-way adjustable seat with
armrests. It has adjustments o compensate for
operator weight, to vary the backrest angle, and to
vary the front-to-rear seat position.

2.4

The weight adjustment lever has three positions. One
position is for lightweight operators, ohe for
middleweight operators, and one for heavyweight
operators. Pull the lever up for lightweight operators,
position fhe lever horizontally for middleweight
operators, and down for heavyweight operators.

The backrest angle is adjusted by rotating the knob
clockwise to decrease the backrest angle or
counterclockwise to increase the backrest angle.

The seat position is adjusted by pulling the seat
position lever, located on the lower front edge of the
seat, out to the left, sliding the seat forward or
backward to a comfortable position, and releasing the
lever.

The right side armrest may be rotated up and back te
enter or exit from the operator seat.

' OPERATOR SEAT 01435

A. Seat

B. Weight Adjustment Lever
C. Backrest Angle Knob

D. Armrest

The operator seat also tilts forward to allow access {0
the gasoline fuel tank and hydraulic reservoir fill
caps. A support rod has also been provided to hold
the seat in the “tilted” position.

S

SEAT SUPPORT ROD 02149

A. Support Rod

B. Seat Base
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HAZARD LAMP SWITCH

The hazard famp switch is preseni{ on machines with
the rotating or flashing lamp accessory. To operate
the lamp, press the front half of the switch rocker inte
the “on” position. To stop lamp operation, press the
rear half of the switch rocker into the “off” position.

THROTTLE CONTROL LEVER

The throttle control laver operates a cable which con-
trols the engine governed speed. Pull the lever back
to slow the engine to idle speed. Push the lever far-
ward to speed the engine to the maximum governed
speed.

ENGINE CHOKE LEVER

The engine choke lever is present on gasoline pow-
ered machines. It operates a cahle which controls the
engine choke. it is nol necessary to choke a warm
engine. To aid in starting a cold engine, choke it by
pushing the engine choke iever forward into the “full”
position. After the engine starts and warms up, open
the choke by pulling the choke lever back into the
“run" position.

VACUUM FAN SHUT-OFF CONTROL LEVER

The vacuum fan shut-off control lever operates a
cable which controls the vacuum fan shut-off
butterfly. 1t also conirols the hopper dust filter
shakers.

To vacuumize the debris hopper, push the control
lever forward into the “open™ position. To stop the
debris hopper vacuum, pull the contro! lever back and
to the ieft, into the “close” position. Te shake the
hopper dust filters, pull and hold the control lever
back and to the right into the “shake filter" position
for ten to fifteen seconds; place the control lever in
the “close” position to stop the filter shakers.

HOPPER DOOR CONTROL SWITCH

The hopper door control switch operates an electric
actuator which controls the hopper door position. To
open the hopper door, press the rear half of the
switch rocker down into the “open” position. To close
the hopper door, press the front half of the switch
rocker down into the “close” position.

HOPPER POSITION CONTROL SWITCH

The hopper position control switch operates an elec-
tric solenoid valve and hydraulic lift cylinder which
controls the hopper position. To dump the hopper,
press the rear half of the switch rocker down into the
“up” position. This will place the hopper in the “dump”
position. Press the switch rocker until an adequate
amount of hopper-to-dumpster clearance is achieved
and release the switch. Continuing to press the
switch rocker down will raise the hopgper to its maxi-
mum height.
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WARNING: Be sure adequate vertical clearance

is available before attempting to high dump the
hopper to avoid falling objects or electrical shock
hazard.

To lower the hopper, press the frant half of the switch
rocker into the “down” position. This will lower and
return the hopper to its “operating” position.

SIDE BRUSH CONTROL LEVER

The side brush, control lever operates an electric
switch and cable. The electric switch operates an
electric solenoid valve which controls hydraulic fluid
flow to the side brush motor. The cable controls the
side brush position.

To lower the side brush and start it rotating, pull the
side brush control lever back and o the left; then
release the lever into the “down” position.

To raise the side brush and stop its rotation, pull the
side brush control lever back to the right and refease
the lever into the-“up-off” position.

NOTE: The side brush will not rotate unfess the main
brush contro! lever is in the “normal” or "free-float”
positions.

MAIN BRUSH CONTROL LEVER

The main brush control lever operates an eleciric
switch and linkage. The electric switch operates an
electric solenoid valve which controls hydraulic fluid
fiow to the main brush and Rotary Seal™ motors. The
linkage controls the main brush position.

To lower the main brush and Rotary Seal™ and start
them rotating, pull the main brush control lever back
and to the left. Then release the lever into the
*normal” position—allowing the tever to move forward
and to the right will place the lever in the “free-float”
position. The main brush will lower and both the main
brush and Rotary Seal™ will start rotating.

To raise the main brush and stop its rotation, pull the
main brush control lever back to the right and release
the lever into the “up-of" position.

NOTE: Always place the main brush control lever in
the “up-off” position when the machine is idle for a
period of time. This will prevent the main brush from
getting a flat spot

MAIN BRUSH HEIGHT ADJUSTMENT KNOB

The main brush height adjustment knob is located
behind an access door next to the operator's left foot.
It limits the main brush lift linkage travel. The greater
the linkage travel, the greater the amount of floor con-
tact the main brush will have.
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To raise the main brush and reduce the main brush
floor contact, loosen the locking knob and thread the
knob clockwise. To lower the main brush and increase
main brush floor contact, loosen the locking knob and
thread the knob counterclockwise. Retighten the lock-
ing knob after making any adjustment.

MAIN BRUSH HEIMGHT ADJUSTMENT KNOB oz15c

A. Access Door
B. Adjustment Knob
€. Locking Knob

STEERING CONSOLE POSITION CONTROL LEVER

The steering console position ¢ontrol lever controls a
catch and ratchet on the base of the steering console.

To adjust the position of the steering consocle, push
the steering console position control lever forward,
adjust the console to a comfortable position, and
release the lever.

ENGINE HOUR METER

The hour meter records the number of hours the ma-
chine has been operated. This information is useful in
determining when 1o service the machine.

ENGINE OIL PRESSURE GAUGE

The engine il pressure gauge registers the engine oil
pressure. Normal engine oil pressure ranges from 20
pst (140 kPa} fo 35 psi (240 kPa) at full engine
throttle. If the gauge registers an oil pressure reading
below 7 psi (50 kPa), stop the engine immediately and
determine the cause. Failure to stop the engine will
result in engine damage.

ATTENTION! Stop the engine immediately to prevent
engine damage if the engine oil pressure gauge regis-
ters less than 7 psi (50 kPa).
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ENGINE COOLANT TEMPERATURE GAUGE

The engine coolant temperature gauge registers the
engine coolant temperature. Normal engine coolant
temperatures range up to 263° F (128° C). Tempera-
tures above this level indicate an over-heating engine.
This condition may arise due to a low coolant level, a
clogged radiator, a loose fan bhelt, a defective
thermostat, or other engine malfunctions. Engine over-
heating will always cause a coolant loss. If coolant
loss does not cccur, check for malfunction of the tem-
perature sending unit.

STEERING WHEEL

The automotive-type steering .wheel operates a hy-
draulic control vaive which conirols a steering cylinder
connected to the rear wheel support. It is recommend-
ed that the steering wheel not be turned excessively
when the engine is not operating. A horn butten is
located in the center of the sieering wheed.

FUEL LEVEL GAUGE

The fue! level gauge is present on all gasoline powered
machines. It indicates how much fuel is left in the fuel
fank.

BATTERY CONDITION GAUGE

The battery condition gauge indicates the present voit-
age potential of the battery. Normai battery voliage is
10 to 14 volis, If the battery voltage exceeds 14 voits,
it may be overcharging. If the battery voltage falls
below 10 volts, it may not be accepting or getting a
¢harge from the alternator. Overcharging and under-
charging are indications that one or more electrical
components are in need of repair.

OPERATING LAMPS SWITCH

The operating lamps switch controls the head lamps,
tail lamps, and side brush spot lamp. To operate the
lamps, press the front half of the switch rocker into
the “on” position. To stop lamp operation, press the
rear half of the switch rocker into the “off” position.

IGNITION SWITCH

The key-operaied ignition switch has four positions.
These positions are: “accessories,” “off,” “on,” and
“start.” To start the engine, turn the key fully clock-
wise to the “start” position. Release the key as soon
as the engine starts and the key will place itself in the
“on” position. To stop the engine, turn the key to the
verticat “off” position.

WARNING: Before operating the machine,

make sure all safety devices are in place and
operate properly. Check the foot and parking brakes
and the steering control for proper operation. Do not
start machine unless you are in operator’s seat, with
foot on the brake pedal or operational parking brake
engaged and the directional control pedal in the
“neutral” position. Failure to do so could ailow the
machine to move immediately upon start-up, resulting
in severe personal injury.
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NOTE: Do nof engage the starter for more than len
seconds at a time, or aftor the engine has starfed, as
the starfer may be damaged.

HOPPER SAFETY SUPPORT BAR

The hopper safety support bar is present on the oper-
ator's side of the hopper. it holds the hopper in a
“raised” position to allow work to be done under the
hopper. Do not rely on the machine hydraulic system
to keep the hopper raised.

WARNING: Always engage the hopper safety

support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position. The hy-
draulic system may leak internally, allowing the
hopper to lower, crushing anything under it.

TO ENGAGE HOPPER SAFETY SUPPORT BAR
1. Engage the machine parking brake and start
the engine.

WARNING: Always park on a level surface and
engage the parking brake before working on
the machine to keep it from rolling.

2. Raise the hopper to the “fully raised” position.

3. Lift and position the hopper safety support bar
in the front bumper slot.

. 02151
ENGAGED HOPPER SAFETY SUPPORT BAR

A. Front Bumper Slot
B. Safety Support Bar

4, Slowly lower the hopper so the front bumper
rests securely on the safety support bar.
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5. Turn the engine off.

6. Check the safety support bar {o make sure it is
" securely engaged.

TO DISENGAGE SAFETY SUPPORT BAR
1. Start the engine.

2. Place the engine throttle lever in the “full”
position.

3. Raise the hopper to the “fully raised” position.

Lower the safety suppori bar into its storage
position.

02142

DISENGAGED HOPPER SAFETY SUPPORT BAR
A. Safety Support' Bar

5. lLower the hopper.

6. Turn the engine ofi.

CIRCUIT BREAKERS

Circuit breakers are resetable circuit protection
devices designed fo stop the flow of current in the
event of a circuit overload. Once tfripped, circuit break-
ers must cool before they automatically reset If the
overload which caused the circuit breaker to trip is
still present in the circuit, the circuit breaker will con-
tinue fo stop current flow until the overioad. is
corrected.

The circuit breakers are located below the steering
console.

The chart below shows the various circuit breakers
and the electricai components they protect.

PROTECTIVE

DEVICE RATING GIRCUIT PROTECTED
cB-1 15 A Filter Shaker

¢B-2 15A Horn, Hopper Door

cB-3 15A Engine Ignition

C8-4 15 A Lights

CB-5 15 A Brush Drive, Hopper Lift
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MACHINE OPERATION

NORMAL SWEEPING OPERATION
TO START A GASOLINE POWERED MACHINE

NOTE: Before siarting the machine, perform the
pre-start checks.

PRE-START CHECKLIST

Check under machine for leak spots.

Check engine lubricating il level.

Check engine air filter restriction indicator.
Check fuel level.

Check brakes and controls for proper operation.
Check service records to determine
requirements.

service

1. The machine operator must be in the operator’s
seat with the directional control pedal in the
“neutral” position and with a foot on the brake
pedal or with the parking brake engaged.

WARNING: Before operating . the machine,

make sure alt safety devices are in place and
operate properly. Check the foot and parking brakes
and the steering control for proper operation. Do not
start the machine unless you are in the operator’s
seat with a foot on the brake pedal or have the
parking brake engaged and the directional control
pedal In the “neutral” position. Failure to do so could
result in severe personal injury.

2. Cold gasoline engines: Move the choke lever
about three-fourths of the way forward. Pull the
choke lever back after the engine has started
and is running smoothiy.

3. Move the throttle cantrol lever to the “idle”
position.

4. Turn the ignition switch key to the “start”
position untii the engine starts. Do not operate
the starter for more than a few seconds at a
time or after the engine has started.

NOTE: Do not operate the starter motor for more than
10 seconds at a time or after the engine has started.
Allow the starter to cool between sfarting atfempts.
The starter motor may be damaged if it is operated
incorrectly.

5. Allow the engine and hvdraulic system to warm
up three to five minutes.

6. Disengage the machine parking brake.

Move the throttie control lever to the “full”
position, and drive the machine to the area ¢
be swept.

8. Move the vacuum fan shut-off control lever into
the “open” posiiion.

9. Move the main brush control lever fo the
“normal” or “free float” position and the side
brush control jever to the “down” position.

10. Sweep as required.

Plan the sweeping in advance. Try to arrange
long - runs with minimum stopping and starting.
Sweep debris from very narrow aisies into main
aisles ahead of time. Do an entire floor or
section at one time.

Pick up oversize debris before sweeping.
Fiatten or remove bulky cartons from aisles
before sweeping. Pick up pieces of wire, twine,
string, etc., which couid become entangled in
brush or brush plugs.

Allow a few inches overlap of brush paths.

Do not turn steering wheel too sharply when
the machine is in motion. The sweeper is very
responsive to the movement of the steering
wheel. Avoid sudden turns, except in
emergencies.

Try to sweep as siraight a path as possible.
Avoid bumping int¢ posts or scraping the sides
of the sweeper.

Stop the machine vacuum when sweeping in
wet conditions to avoid soaking the dust filter.

TO STOP A GASOLINE POWERED MACHINE

NOTE: Before leaving the machine, perform the post
operatiofn checks.

POST OPERATION CHECKLIST - ENGINE
OPERATING '

Check sweeping brush palttern for width and
gvenness.

1. Return the directional control pedal to the
“rewutral” position. Apply the brake.

Raise and stop the main brush and side brush.

Place the vacuum fan shut-off control levet in
the "close” pesition.

Turn the operating lamps off if used.

Place the throttle control lever in the “idle”
position.

Engage the machine parking brake.

7. Turn the ignition key switch to the “off”
position. Remove the key from the ignition
switch.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before leaving the machine unattended to keep it
from creeping or rolling.
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POST QPERATION CHECKLIST - ENGINE STOPPED

Check skirts for damage, wear, and adjustment.
Check for wire or string tangled on brushes.
Fill fuel tank.

Check for leaks.

TO START AN LPG POWERED MACHINE

NOTE: Before starting the machine, perform the

pre-start checks.
PRE-START CHECKLIST

Check under machine for leak spots.

Check engine lubricating oil level,

Check engine air filter restriction indicator.

Check fusl level.

Check for LPG odor, indicating a leak.

Check for frost on LPG hoses and components.

Check to make sure liguid withdrawal LPG tank is to
be used.

Check brakes and controls for proper operation.

1. Check LPG fuel tank gauge to see if there is an
adequate fuel supply.

2. Slowly open the liquid service valve.

NOTE: Opening the service valve too quickly may
cause the service valve check valve to stop the flow
of LPG fuel. If the check valve stops the flow of fuel,
close the valve, wait a few secoands, and slewly open
the valve once again.

3. Cold engines in cold ambient temperatures:
Open the engine cover, press the primer button
on the LPG vaporizer, close the engine cover.

4. The machine operator must be.in the operator's
seat with the directional control pedal in the
“neutral” position, & foot on the brake pedal, or
with the parking brake engaged.

WARNING: Before oaperating the machine,

make sure all safety devices are in place and
operate properly. Check the foot and parking brakes
and the steering control for proper operation. Do not
start the machine unless you are in the operator's
seal with a foot on the brake pedal or have the
parking brake engaged and the directional control
pedal in the “neutral” position. Failure to do so could
result in severe personal injury.

8. Move the throttte control lever to the “idie”
position.

6. Turn the ignition switch key to the “start”
position unti! the engine starts. Do not operate
the starter for more than 10 seconds at a time
or after the engine has started.

NOTE: Do not operate the starter motor for more than
‘10 seconds at a time or affer the engine has started.
Allow the starter to cool between starting attempts.

. The starter moator may be damaged if it is operated
incorrectly. :

7. Allow the engine and hydraulic system to warm
up three to five minutes.

8. Disengage the machine parking brake.
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9. Move the throttle control lever to the “full”
position and drive the machine to the area to he
swept.

10. Mave the vacuum fan shut-off control lever into
the “open” position.

11, Move the main brush control lever to the
“normal” or “free float” position. and the side
brush control lever to the “down” positiqn.

12. Sweep as required.

Plan the sweeping in advance. Try to arrange
long runs with minimum stopping and starting.
Sweep debris from very narrow aisles into main
aisles ahead of time. Do an entire floor or
section at one time.

Pick up oversize debris before sweeping.
Flatten or remove bulky cartons from aisies
before sweening. Pick up pieces of wire, twine,
string, etc., which could become entangled in
brush or brush plugs.

Allow a few inches overtap of brush paths.

Do not turn steering wheel too sharply when
the machipe is in motion. The sweeper is very
responsive to the movement of the steering
wheel. Avoid sudden turns, except in
emergencies.

Try to sweep as straight a path as possible.
Avoid bumping into posts or scraping the sides
of the sweeper.

Stop the machine vacuum when sweeping in
wet conditions to avoid soaking the dust filter.

TO STOP AN LPG POWERED MACHINE

NOTE: Before stopping the machine, perform the post
operation checks.

POST OPERATION CHECKLIST - ENGINE OPERATING
Check sweeping brush pattern width and evenness.

1. Return the directional control pedal to the
neutral position. Apply the brake.

Raise and stop the main brush and side brush.

3. Place the vacuum fan shut-off control lever in
the “close” position.

Turn the operating lamps off if used.

Place the throttle control lever in the “idle”
position.

6. Engage the machine parking brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before leaving the machine unattended to keep it
from creeping or rolling.

7. Turn the ignition key switch to the ™off”
position. Remove the ignition key from the
ignition switch.

B. Close the LPG tank liquid service valve.
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POST OPERATION CHECKLIST - ENGINE STOPPED 5. Press the back half of the hopper door control
switch into the “open” position to open the

Check skirts for damage, wear, and adjustment. hopper door and empty the hopper.

Check for wire or siring tangled on brushes.

Check to make sure LPG tank service vaive is closed. NOTE: Lowering the hopper into the dumpster may
Check for LPG odor, indicating a leak. help to control flying dust.
Check for frost on LPG hoses and components. .
Check for leaks. _ 6. Press the back half of the hopper position con-
trol switch into the “up” position to allow the
OPERATION ON GRADES hopper to raise and cleaf the dumpster.
Drive the machine slowly on grades. Use the service 7. S.Iowly back the machine away from the dump
brakes to control machine speed. site or dumpster.
8. Press the front half of the hopper door control
CAUTION: Always travel slowly on grades to switch into the “close” position to close the
prevent machine from becoming unstable. When hopper door.
going down a grade use service brakes to control - .
speed. Do not operate machine on greater than maxi- 9. Press the front half of the hopper position con-
mum rated climb and descent angles. trol switch into the “down” position to lower and

rotate the hopper into the “operating” position.

The maximum rated ramp climb and descent angle is 10. Push the vacuum shut-off control lever forward
15° with an empty hopper, and 10° with a full hopper. into the *“open” position to vacuumize the

hopper. Continue sweeping as required.
HOPPER DUMPING PA ping q

The hopper may be low dumped or high dumped.

The maximum dumpster height is 60 in {1525 mm). A
minimum vertical clearance of 108 in {2745 mm) is re-
quired to high dump the hopper.

WARNING: Be sure adequate overhead clear-

ance is available before altemptiing to high
dump the hopper to avoid failling objects or electrical
shock hazards.

TO DUMP HOPPER

1. Pull the side brush and main brush controi
levers back into the “up-off” position {o stop
brush rotation.

2. Pull the vacuum shut-off control lever back into
the “shake filtar” position to shake the dust
filter and then place the lever in the “close” po-
sition to stop hopper vacuum.

3. Siowly drive the machine up to the dump site or
dumpster.

4. Press the back half of the hopper position con-
trol switch into the “up” position to rotate the
hopper into the *“dump” position. Hold the
switch down until the desired hopper height is
reached.

WARNING: Do not drive the machine far any

great distance or at high speed with the hopper
raised to prevent machine instability.
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MACHINE TROUBLESHOOTING

Problem

Cause

Remedy

Excessive dusting

Dust skirts and seals worn,
damaged, not adjusted properly

Replace or adjust skirts or
seals

Fusible link failure

Replace fusible link

Dust filter clogged

" Shake and/or clean or repiace

filter

Vacuum fan drive belt broken

Replace drive belt

Heopper fire door closed

Open fire door

Vacuum fan control cabie or
linkage broken, not adjusted
properly, or sticking

Replace and/or adjust cable
or linkage

Vacuum fan drive belt loose
or broken

Adjust or replace drive beklt

Poor sweeping performance

Brushes or Rotary Seal™
blades worn

Replace brushes and/or
Rotary Seal™ blades

Brushes or Rotary Seal™
not adjusted properly

Adjust brushes and/or
Rotary Seal™

Main brush drive failure

See Hydraulic System Trouble-
shooting: Main brush turns
slowly or not at all

Side brush drive failure

See Hydraulic System Trouble-
shooting: Side brush turns
stowly or not at all

Rotary Seal™ drive failure

See Hydraulic System Trouble-
shooting: Rotary Sea{™ turns
stowly or not at all

Hopper full

Empty hopper

NOTE: For more specific electro-hydraulic system froubleshooting

Troubleshooting.
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information, see Hydraulic System
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ACCESSORIES OPERATION

VACUUM WAND ACCESSORY

The vacuum wand accessory gives the machine the
added flexibility of picking up debris not accessibie to
the machine. A 120 in (3050 mm) hose utilizes the ma-
chine vacuum system.

TO OPERATE VACUUM WAND

1. Stop the machine close to the area to be
cleaned.

2 Place the main brush and side brush control
levers in the “up-off” position to stop brush
rotation.

3. Stop the engine and engage the machine park-
ing brake.

A WARNING: Always park on a level surface,
stop the engine, and engage the parking brake
before working on machine to keep it from creeping
or rolling.

Open the hopper cover.

Remove the vacuum wand and wand hose from
their storage clips.

Ciose the hopper cover.

Open the vacuum wand connection door and
pull the fire door chain out of the chain keeper
slot to divert suction to the vacuum wand.

CLOSING FIRE DOOR 02152

A. Vacuum Wand Connection
B. Fire Door Chain
C. Chain Keeper Siot

8. Push one end of the wand hose onto the wand
connection. '

8. Push the other end of the wand hose onto the
vacuum wand.

10. Start the engine.

11. Move the throttle control lever to the *®full”
position.

12. Move the vacuzm fan shut-off control lever for-
ward into the “open” position to start the
vacuum.

13. Vacuum the area as reguired.

14. When finished, pull the vacuum fan shut-off
controf lever back and to the lef, into the
“close” position to stop the vacuum.

15. Place the throttle control lever in the “idle”
position.

16. Stop the engine.

17. Pull the vacuum hose out of the vacuum hose
connection.

18. Disconnect the wand hose from the vacuum
wand.

19. Open the wand ceonnection door; then open the
fire door by pulling the fire door chain up and
sliding it into the chain keeper slot.

NOTE: The fire door must be reopened to affow the
hopper vacuum sysiem to operate.

20. Open the hopper cover and return thé vacuum
wand and wand hose to their storage clips on
the bottom of the hopper cover.

21. Ciose the hopper cover.
CAS PRESSURIZER

The cab pressurizer is included in the cab accessory.
The pressurizer includes a dome light,
defroster/circulation fan and vent controls, windshield
wiper confrol, and heater control for machines
equipped with the cab heater accessory.

CAB PRESSURIZER 02154
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TRANSPORTING MACHINE

PUSHING OR TOWING MACHINE

The machine may be pushed from the front or the
rear, using the bumpers provided, only after placing
the rear wheel on a dolly. )

The machine may be towed in either direction. Do not

pull on the front bumper—pull on the hopper pivat
tube. :

ATTENTION! Do not push or tow the machine without
placing the rear wheel on a dolly; the machine hy-
draulic system may be damaged.

MACHINE JACKING

The machine may be jacked up for service at the
designated locations. Use a jack of adequate capacity
and good working condition. Always stop the machine
on a flat, level surface and block the tires before jack-
ing the machine up. The front jacking locations are on
the flat bottom edge of the machine frame in front of
the front tires.

The rear jacking location is the middle flat bottom
edge of the rear bumper.

TO JACK UP MACHINE
1. Empty the debris hopper.

2. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

3. Block the tires, which are not being jacked up,
in order t secure the machine position.

WARNING: Always block the machine tires
before jacking the machine up to keep it from
rolling off jack.

4. Use a jack of adequate capacity to raise the
machine. Jack up the machine only at the
designated locations.

WARNING: Jack machine up only at the
designated locations to keep it from tipping.

POWER SWEEPER - 360 MM148 (1-84) LITHO IN U.S.A.

FRONT JACKING LOCATION 02141
A. Jacking Location

REAR JACKING LOCATION 02155
A. Jacking Location
5. Block machine up with jack stands or similar

devices in the designated locations lo secure
the machine.

WARNING: Always use jack stands or similar

devices to hold the machine up. Scissors,
ratchet, cable, or hydraulic-type jacks may slip or
leak internally, allowing the machine to lower or fall,
crushing anything under it

Lower the machine onto the jack stands.
Check to make sure the machine is secure.
Service the machine as required.

© o N o

When finished servicing the machine, raise the
machine off the jack stands.

10. Remove the jack stands from under the
machine.

11. Lower the machine.
12. Remove the blocks from the tires.




MACHINE TIE-DOWNS

The machine may be tied down at each ot the four cor-

ners of the machine at the locations specified.

To tie the machine down, use the hopper pivot tube or
front wheel pocket holes in the front and the holes in
the lower rear machine frame in the back.

2-14

FRONT TIE-DOWN LOCATION
A. Hopper Pivot Tube

02156

REAR TIE-DOWN LOCATION 02155
A. Tie-Down Hole
When transporting the machine on a trailer or in a
truck, be sure to engage the machine parking brake

and block the machine tires to prevent the machine
from rolling.
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MACHINE STORAGE

STORING MACHINE

When storing the machine for extended periods of
time, the following procedures must be followed to
lessen the chance of rust, sludge, and other undesir-
able deposits from forming.

1. Empty the debris hopper.
2. Change engine oil.

3. Place the main brush height control lever in the
“raise” position.

Park the machine in a cool and dry area.
Stop the engine.

8.. Fill the hydraulic reservoir with hydraulic fluid
to the full mark on the dipslick o prevent ex-
cessive condensation from forming in the
reservoir.

7A. To store the machine 30 to 90 days:
1. Remove the spark plugs.

2. Pour 3 oz (90 cc) of clean engine ol into
each spark plug hole.

3. Remove the ignition coil high tension wire.
Operate the engine starter motor for at least
a dozen revolutions. This distributes the oil
over the cylinder waills.

NQTE: Before preparing the engine for storage, aliow
it to coof down to the surrounding temperature. Oil ad-
heres to cold metal surfaces much better than hot
surfaces.

4. Replace the high tension coil wire and spark
plugs.

5. Drain the gasoline from the carburetor bowl
by removing the carburetor bowl drain plug.

POWER SWEEPER - 360 MM146 {1-84) LITHO IN L.5.A,
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6.

Replace the carburetor drain plug.

To store the machine 90 days to & months:

1

2.

. Drain the engine oil from the engine oil pan.

. Drain the coolant from the radiater and

. Remove the spark plugs.

Pour 3 oz (90 cc) of SAE 30 or SAE 40
engine oil into each of the spark plug holes.

. Remove the ignition coil high tension wire.

Operate the engine siarter for at least a
dozen revolutions. This distributes the oil
over the cylinder walls. Replace the spark
plugs.

engine block.

. Close the engine cooling system drain cocks.

. Drain gasoline from the carburetor, fuel tank,

and the fuel lines.

. B8eal the air cleaner inlet and the exhaust

outiet with weatherproof masking tape.

. Tighten the engine oil filler cap, the fuel tank

cap, and the radiator cap to make certain
they are securely in place.
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RECOMMENDED FIRST 50-HOUR MACHINE INSPECTION

After the first 50 hours of operétion, the following 3. Check distributor ignition timing.

procedures are recommended: 4. Torgue the cylinder head bolts to the proper

1. Check the brush pattern for correct brush specification.
adjustment. 5. Perform all 50-hour interval lubrication and
2. Change the hydraulic fluid filter. maintenance procedures listed in the Mainte-
nance chart.
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MAINTENANCE CHART
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MAINTENANCE LOCATIONS

POWER SWEEPER - 360 MM146 (1-84) LITHO IR U.5.A.

3-2




MAINTENANCE CHART

No. of
Service
Interval Key Description Procedure Lubricant Points
Daily 10 Engine air filter Check for red restriction - 3
restriction indicator indicator
8 Engine crankcase Check oil level EQ 1
19 Brush skirts Check for damage, wear, and - 7
adjustment
18 Main brush Check for damage, wear, and - 1
- adjustment
18 Rotary Seal™ Check for damage, wear, and - 1
adjustment
18 Side brush Check for damage, wear, and - |
adjustment i
50 Hours a8 Engine crankcase Change cil EC 1
6 Engine oil filter Change filter element - 1
18 Main brush Rotate end-for-end - 1
5 Vacuum fan shaft Lubricate SPC 3
100 Hours 11 Dust seals Check for wear or damage - 15
14 Hopper dust fiiter(s) Inspect and clean or replace - 1(2)
1 Radiator Check coolant level WG 1
Clean exterior - 1
23 Hydraulic fluid reservoir Check fluid level HYDO 1
12 Front tires Check pressure - 2
24 Rear tire Check pressure - 1
200 Hours 2 Vacuum fan beit Check tension - 1
3 Alternator belt Check tension - 1
4 Engine fan belt Check tension - 1
16 Side brush pivot Lubricate MPGM E]
20 Parking brake Check adiustment - 1
21 Rear wheel support Lubricate MPGM 1
bearing
13 Hopper pivot Lubricate MPGM 2
22 Steering cylinder end Lubricate MPGM 1
400 Hours 17 Brake master cylinder Check fluid level BF 1
7 Engine Check and adjust vaive - 8
clearance
Check and adjust idle speed - 1
Check and adjust idie mixture - 1
Clean or replace and adjust - 4
spark pilugs
Clean or replace and adjust - 1
distributor points
Check and adjust timing - 1
Replace PCV valve - 1
Clean PCV huses, tubes, and - -
fittings
Lubricate distributor felt EO 1
23 Hydraulic fluid reservoir Change hydrautic fluid HYDO 1
9 Hydraulic fluid filier Change filter element -

. POWER SWEEPER - 360 MM146 (5-85) LITHO IN U.5.A,
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MNo. of

: Service
interval Key Description Procedure Lubricant Points
800 Hours . 12 Front wheel bearings Repack wheel bearings MPGHM 2
7 Engine Torque intake manifold bolts - 5
1 Cooling system Flush WG 1
23 Hydraulic fluid reservoir Replace - i
breather

HYDO - Tennant Company or approved hydraulic fluid

EQ - Engine oif

WG - Water and permanent-type ethyilene glycot anti-freeze, one-to-one ratio

MPGM - Multipurpose, water resisiant, lithium base, moly-disulphide EP grease

SPC - Special lubricant, Lubriplate EMB grease, TENNANT® Part Number 01433-1

BF - Brake fluid

NOTE: More frequent intervals may be required in extremely dusty conditions.

3.4 POWER SWEEFER - 360 MM146 (1-84) LITHO IN US.A.
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LUBRICATION

ENGINE

Check the engine oil level daily. Change the engine oil
and oil filter after every 50 hours of operation. Use
only SAE-SE rated engine oil.

The foliowing SAE-SE rated oil grades are
recommended for engines during changing seasonal
temperatures:

MULTI-VISCOSITY OILS

Below 32°F -10° to 90°F  -10° 1o above 90°F  Above 10°F
{Betow D°C) (-23° 10 32°C) (-23° v abeve 32°C) (Above -12°C)
W 30 10W 30 10w 40 20W 40
SINGLE VISCOSITY OILS
-t0° to 32°F 10° te 60°F 32" to 90°F Above B0°F
{-23° 16 0°C} -12° t0 16°C) (0" to 32°C) {Above 16°C)
16W 20w 20 30 40

The engine oil capacity is 3.5 qt (3.3 L} including the
oit filter. Add threée drops of ¢il to the distributor shaft
oil wick after every 100 hours of operation.

HOPPER PIVOT

The hopper pivot is near the front of the machine.
Lubricate the pivot by applying a multipurpose, water
resistant, lithium base, moly-disulphide EP grease to
the two grease filtings after every 400 hours of
operation.

HOPPER PIVOT D2156

A. Hopper Pivot
B. Grease Fitting

POWER SWEEPER - 360 MM14E {8-85} LITHQ IN US.A.

SIDE BRUSH PIVOT

The side brush mechanism pivots on a shaft near the
inside right front corner of the machine. Lubricate the
shaft by applying a multipurpose, water resistant,
fithium base, moly-disuiphide EP grease to the grease
fitting after every 200 hours of operation.

SIDE BRUSH PIVOT 02158

A. Side Brush Pivot
B. Grease Fitting

VACUUM FAN SHAFT

The vacuum fan shaft is supported by three bearings.
Each of these bearings should be lubricated by
applying one pump of Lubripiate EMB grease
(TENNANT?® Part No. 01433-1) from a hand grease
gun to jis grease fitting after every 50 hours of
operation. After lubricating the bearings, wipe off zll
excess grease and repiace the grease fitling caps.

VACUUM FAN SHAFT 02158

A. Vacuum Fan Shaft Housing
B. Grease Fitting




REAR WHEEL SUPPORT

The rear wheel support pivots the rear wheel. Lubri-
cate the rear wheel support bearing by applying a
multipurpose, water resistant, lithium base, moly-
disuiphide EP grease to the grease fitting after every
400 hours of operation.

REAR WHEEL SUPPORT AND STEERING oz1e0

A. Rear Wheel Support
-B. Steering Cylinder End
C. Grease Fitting

STEERING CYLINDER END

The steering c¢ylinder end pivots the rear wheel
support. Lubricate the cylinder end by applying a
multipurpose, water resistant, lithium base, moly-
disulphide EP grease to the grease fitting after every
400 hours of operation.

FRONT WHEEL BEARINGS

The front wheel bearings support the front half of the
machine. They should be repacked with multipurpose,
water resistant, lithium base, moly-disulphide EP
grease after every 800 hours of operation.
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HYDRAULICS

'HYDRAULIC FLUID

TENNANT® Hydraulic Fluid is a specially compounded
oil with the following features not found in many
hydraulic fluids:

1. Flat viscosity curve.

2. Additives to prevent corrosion.
3. Additives to prevent oxidation.
4. Rust inhibitors.

5. Foam suppressors.

These features restrict foaming of the hydraulic fluid
and provide a high standard of iubrication to the
components.

TENNANT® HYDRAULIC FLUID
VISCOSITY SPECIFICATIONS

TENNANT® Hyd. Fluid TENNANT® Hyd, Fluid
No. 32397 (HP1040)  No. 32398 (HP2060)

SUS @ 100° F (38° C) 404-445 9401010
SUS @ 210° F {99° {) 78-84 122-130

TENNANT® Hydraulic Fluids have a very flat viscosity
curve (synonymous with “high viscosity index”). The
flat viscosity curve means that the thickness of the
fluid is very constant over wide temperature ranges.

Hydrautic fluid with the viscosity rating of HP1040
should be used in- machines that are operated in
areas which have ambient temperatures up to 90° F
(32° C). Use the HP2060 rated hydraulic fluid in areas
which have ambient temperatures above 90° F (32° C).

ATTENTION! If a locally-available hydraulic fluid is
preferred, or if products of only one oil company are
used, the hydraulic fluid used must match closely the
viscosity specifications given in the chart for
TENNANT?® Hydraulic Fluid, as well as the other
features described. Do not substitute automatic
transmission fluid for hydraulic fluid.

ATTENTION! Hycdraulic components depend on
system hydraulic fluld for internal lubrication. if dirt
or other contaminants are allowed to enter the
hydraulic system, malfunctions, accelerated wear,
and damage will resuit.

HYDRAULIC FLUID RESERVOIR

Hydraulic fiuid is stored in the hydraulic fluid
reservoir. The reservoir holds up to 5.3 gal {20 L) of
hydraulic fluid. The reservoir is located under the
operator seat.

The reservoir is equipped with a breather-filler cap

and fluid level dipstick mounted on the filler neck.

See Hydraulic Fluid Reservoir Breather for breather
service information.
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HYDRAULIC FLUID RESERVOIR
BREATHER-FILLER CAP

A. Filler Neck
B. Breather-Filler Cap

The hydraufic fluid level dipstick is built into the
breather-filler cap. The end of the dipstick is marked
with “full” and “add” levels. This indicates the level of
hydraulic fluid in the reservoir.

Check the hydraulic fluid level after every 100 hours
of operation. It should be above the “add” marks on
the dipstick, but not above the “full” mark when the
hydraulic fluid is warm. :

c B A
-/ / /
(ADD. 4 QT. —» [ FuLL

HYDRAULIC FLUID LEVEL DIPSTICK 02184
A. Dipstick

B. Full Range

C. Add Range

Do not overfill the hydraulic fluid reservoir. The
hydraulic fluid expands as it heats to its normal
operating temperature. Always allow for expansion

when filling the reservair.

ATTENTION! Do not overfill the hydraulic fiuid
reservoir or operate the machine with a low level of
hydraulic fluid in the reservoir. Damage to the
machine hydraulic system may resuit.

Drain, flush, and refill the hydraulic fluid reservoir
with hydraulic fluid after every 400 hours of operation.
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TO DRAIN THE HYDRAULIC FLUID RESERVQOIR

1. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or roiling.

2. Allow the hydraulic fluid to cool.

WARNING: Always allow the hydraulic fluid to
cool before draining. Hot fluid can cause severe
burns.

3. Remove the reservoir drain plug located on the
bottom of the reservoir to drain the hydraulic
fluid. Discard the used hydraulic fluid.

NOTE: Always change the hydraulic fluid filter when
draining the hydraulic fluid reservoir.

02165

HYDRAULIC FLUID RESERVOIR DRAIN PLUG

A. Right Rear of Machine
B. Hydraulic Fluid Reservoir
C. Drain Plug

4. Flush the reservoir with clean hydraulic tluid or
suitable solvent. Do not use gasoline, kerosene,
or diesel fuel.

§. Reinstall the reservoir drain plug.

TO FILL THE HYDRAULIC FLUID RESERVOIR
1. Raise the operator seat.
2. Remove the reservoir breathér-filler cap.

3. Pour 6 gal {23 L) of new, approved hydraulic
fluid through a 200 mesh screened funnel and
into the reservoir filler neck.

ATTENTION! Use only new, approved hydraulic fluid
to fill the hydraulic fluid reservoir.

4. Check the hydraulic fluid ievel in the reservoir
with the reservoir dipstick.

3.8

6. Add hydraulic fluid until the level in the reser-
voir is between the “add” and the “full” range.
Do nat averfill.

NOTE: Do not averfill the hydraulic fluid reservoir. As
hydraulic fluid heats to its normal operating
temperature, it expands. Always allow for this expan-
sion when f{illing the hydraulic fluid reservoir.

6. Pilace the reservoir breather-filler cap securely
on the reservoir filler neck.

7. Lower the operator seat.

8. Start engine and operate all of the hydraulic
components. Then recheck the hydraulic fiuid
level.

HYDRAULIC FLUID RESERVOIR BREATHER

The hydraulic fuid reservoir is equipped with a
breather. The breather relieves excess atmospheric
pressure or vacuum in the reservoir. The breather is
mounted on the hydraulic fluid reservoir filer neck
under the operator seat. The breather should be re-
placed aiter every 800 hours of operation.

RESERVOIR BREATHER-FILLER CAP o210

A. Filler Neck
B. Breather-Filier Cap

HYDRALULIC FLUID FILTER

The machine hydrauiic system is kept clean to a level
of 10 microns by a hydrautic fluid filter. The hydraulic
fluid filter is located in the left front of the machine
engine compartment.

Replace the hydraulic fluid filter element after the first
50 hours of operation and then after every 400 hours
of operation.

TO REPLACE HYDRAULIC FLUID FILTER ELEMENT

1. Stop the engine and engage the machine park-
ing brake.
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WARNING: Always park on a level surface,

stop the engine and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

2. Open the side engine access door.

HYDRAULIC FLUID FILTER 02186

A. Hydraulic Fluid Filter Element
B. Engine

3. Unthread and discard the hydraulic fluid filter
element.

NOTE: Discard all hydraulic fluid drained from the
system. Drained hydraulic fluid may conlain foreign
material harmiul to the hydraulic system.

4. Apply & thin coat of hydraulic fluid to the seal
of the new hydraulic fiuid filter element.

§. Thread and hand tighten the new hydraulic
fluid filter element on the filter head.

8. Operate the machine and check for leaks. Cor-
rect any leaks found.

7. Check the hydraulic fluid reservoir level and fill
as required.

8. Close the side engine access door.
‘HYDRAULIC PUMPS

The machine propelling pump is a variable displace-
ment hydraulic piston pump. It is driven by the engine
via a chain coupling.

The machine accessories pump is a hydraulic gear
pump. it is tandem mounted ic the hydraulic piston
pump.

After repairing or replacing a hydraulic pump, and
system contamination is likely, change the hydraulic
fluid in the reservoir and the hydraulic fluid filter.
Then the proper start and break-in procedure must be
followed to prevent possible damage to the pump. To
Start and Break-In Hydraulic Pump outlines the
procedure.
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Home

TO START AND BREAK-IN HYDRAULIC PUMP

1. Engage the machine parking brake and block
the front tires of the machine.

WARNING: Always engage the parking brake
and biock the machine tires before jacking the
machine up to keep it from rolling or falling off jack.

2. Jack up the rear of the machine at the designat-
ed locations.

WARNING: Jack the machine up only at the
designated locations to keep it from falling off
jack.

3. Block up the machine with jack stands in the
designated locations. Make sure the rear tire
clears the floor by 2 in (50 mm)} and ali cbsta-
cles within a 24 in {610 mm) radius.

4. Fill the hydraulic fluid reservoir with 6 gal (23
L} of new, approved hydraulic fluid. '

5. Fill the hydraulic pump through the case drain
port with hydraulic fluid.

6. Remove the engine coil wire from the engine
distributor.

7. Operate the engine starter motor three 10
second periods.

8. Replace the engine coil wire.

9. Start the engine and operate it at a low idle for
two minutes.

10. Press the directional control pedal one-half of
its travel in the “forward” direction while ailso
doing the following:

a. Operate the main brush and side brush for
one minute.

b. Turn the steering whee! fully to the feft and
right five times. :

11. Stop the engine. '

12. Raise the rear of the machine, remove the jack
stands, and lower the machine.

13. Fill the hydraulic fluid reservoir with new, ap-
proved hydraulic fluid.

14. Check the hose routings to be sure the hoses
do not contact any moving, hot, or sharp
-surfaces.

15. Replace the hydraulic fuid filter after the first
hour of operation.
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DIRECTIONAL CONTROL PEDAL

The directional contrcl pedal controls the flow of hy-
draulic fluid to the hydraulic drive motor. The pedal
has three positions—"forward,” “neutral,” and
“reverse.” The “forward” and “reverse” positions send
hydraulic fluid to the drive molor to propel the
machine.

The “neutral” position is the position in which the pro-
pelling pump sends no hydraulic fluid to the propelling
motor. The machine should not creep when the
“neutral” position is correctly adjusted. Adjust the con-
trol pedal linkages whenever the machine creeps or
after replacing the hydraulic propsiling pump or pump
linkages. The control pedal linkages should also be
adjusted whenever the reverse speed seems excessive
or inadequate.

TO ADJUST DIRECTIONAL CONTROL PEDAL
LINKAGE

1. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine 1o keep it from creep-
ing or rolling.

2. Bilock the machine tires and jack up the rear of

the machine at the designated location.

WARNING: Jack up the machine only at the
designated locations to keep it from falling off
jack.

3. Block up the machine with jack stands in the
designated locations. Make sure the rear tire
clears the floor by 2 in {30 mm) and all cbsta-
cles within a 24 in (610 mm) radius.

4, Loosen the centering spring bracket retention
boits and adjustment bolt jam nut.

CENTERING SPRINGS 02167

Centering Springs
Pump Pintle Arm
Adjustment Bolt
Stationary Bracket
Retaining Boit
Spring Bracket

mTmoomy
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5. Adjust the position of the spring bracket and ad-
justment bott so the hydraulic pump pintle arm
is held in a vertical position.

6. Snug the retention bolts.
7. Start the engine.

8. Move the directional control pedal inte the
“forward” position and release it. The rear
wheel should stop rofating as soon as the pedai
is released. Adjust the spring bracket as
reqguired.

9. Move the directional confrol pedal into the
“raverse” position and release it. The rear
wheel should stop rotating as soon as the pedal
is released. Adjust the spring bracket as
required.

10. Stop the engine. Tighten the bolts.

11. Raise the rear of the machine, remove the jack
stands, and lower the machine.

12, Loosen the boit connecting the directional con-
trol pedal to the control linkage.

DIRECTIONAL CONTROL PEDAL 02168

A. Control Pedal
B. Adjustment Bolt

13. Adjust the position of the directional control
pedal so the linkage stops will restrict the
pedal movement when it is pressed forward and
so it will contact the floor when it is pressed
backward. The backward travel should be re-
stricted so the machine will not travel faster
than 2.5 mph {4 km/h} in reverse.

14. Tighten the directional contro! pedal boit.

POWER SWEEPER - 360 MM146 (1-&4) LITHO IN U.S.A,




SPEED LIMITER HYDRAULIC FLUID LEAKS

The machine speed limiter limits the maximum speed Fiuid escaping at high pressure from a very small hole
the machine can travel when the hopper is raised. can be almost invisible and can cause serious
This is done by limiting the travel of the pump pintie injuries. Use a piece of cardboard or wood, rather
arm. The speed limiter should be adjusted whenever than hands, to search for suspected leaks.

the pump control linkage, vacuum fan intake, or
hopper is adjusted. The machine should not travel
more than 2 mph (3.2 km/h} with the hopper raised.

The speed limiter has two adjustments—the speed
limiter bracket and the hopper roller. The speed limiter
bracket is pushed down by the hopper roiler when the
hopper is lowered. The bracket is mounied in slots
and should be positioned in the path of the hopper
roller.

HYDRAULIC PINHOLE LEAK 00002

A. Cardboard
B. Pinhole Leak
C. Magnifying Glass

if injured by escaping hydraulic fluid, see a doctor at
once, 3erious infection or reaction can develop if
proper medical treatment is not administered

SPEED LIMITER BRACKET ozreg  Immediately.
A. Retention Bolt WARNING: E ]
" : Escaping hydraulic fluid under pres-
B. Speed Limiter Bracket sure can have sufficient force to penetrate the
The hopper roller is also mounted in slots and shouid Ski"[s causing serious persona_l injury. B?fore starting
be positioned so it will strike the speed fimiter engine, be sure all connections are tight and that
bracket. The slots alsc allow the hopper roller to be lines, pipes, and hoses are not damaged.

adjusted so it will press the speed limiter bracket
down far enough to engage the pump pintle arm limit-
ing bracket

HOPPER ROLLER g217¢

A. Hepper
B. Hopper Roller
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HYDHAULIC SYSTEM TROUBLESHOOTING

The machine utilizes three hydraulic fluid pressure
sources to drive nine individual hydraulic circuits. The
pressure sources are the variable displacement
hydraulic piston pump, and the hydraulic gear pump
with an integral flow divider which provides a 2.5 gpm
(8.5 L/min} primary flow and 6 gpm (23 L/min)
secondary flow.

The variable displacement piston pump drives the
torward and reverse propelling circuits. The primary
flow from the gear pump drives the left and right
steering

POWER SWEEPER - 360 MM146 (1-85) LITHO IN 1.5.A.

circuits, the Rotary Seal™ circuit, and the side brush
and Rotary Seal™ circuit. The secondary flow from
the gear pump drives the hopper lifting and lowering
circuits and the main brush circuit. :

A combination of mechanical and electrical devices
control the hydraulic system. The following diagrams
itiustrate the specific mechanical or electrical means
used to control the hydraulic circuits. Refer to the
individual system diagrams and explanations to
daetermine system flows. All specifications given are
typical with the engine operating at full throttle.




PROPELLING-FORWARD CIRCUIT

When the direciional control pedal is pressed into the
“forward" position, the variable displacement propell-
ing pump directs hydraulic fluid to the drive motor to
propel the machine forward. The hydraulic fluid then
returns to the pump. This is basically a closed loop
circuit.

The propelling pump and drive motor are both
equipped with case drains 10 bleed internai hydraulic
fluid leakage 1o the reservoir 0 prevent excess pres-
sure build up. Loss of hydraulic fluid to the reservoir

is made up by pump suction from the hydraulic fluid
filter.

TYPICAL CIRCUIT SPECIFICATIONS
Level ground:

Motor inlet pressure - 200 to 500 psi {1380 {0

3450 KkPa)

Volume - 13 gpm (49 L/min) @ maximum speed
15° ramp:

Motor inlet pressure - 4000 to 4400 psi {27,5§0

to 30,340 kPa)

Volume @ maximum speed - 4.5 gpm {17 L/min)

CIRCUIT TROUBLESHOOTING
Problem Cause Remedy
Machine travels slowly or Parking brake engaged Release parking brake
not at all

Control linkage broken or
not adjusted properly

Replace and/or adjust
linkage

{leaking)

Relief valve stuck open

Clean cr replace relief valve -
one for ferward, one
for reverse

Motor failure

See Hydrauiic Components
Troubleshooting

Pump failure

See Hydraulic Componenis
Troublesheoting '

Hydraulic fluid level low

Fill hydraulic fluid reservoir

Brakes dragging

Adjust brakes

3-14
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PROPELLING-REVERSE CIRCUIT

When the directional control pedal is pressed into the
“reverse” position, the variabile displacement propell-
ing pump directs hydraulic fluid to the drive motor to
prope! the machine backward. The hydraulic fluid
then returns to the pump. This is basically a closed
‘loop circuit.

The propelling pump and drive motor are both
equipped with case drains to bieed internal hydraulic
fluid leakage to the reservoir to prevent excess pres-
sure build up. Loss of the hydrauiic fluid to the reser-
voir is made up by pump suction from the hydraulic
Huid fitter.

CIRCUIT TROUBLESHOOTING

TYPICAL CIRCUIT SPECIFICATIONS
Level ground:

Motor inlet pressure - 200 to 500 psi (1380 to
3450 kPa)

Volume @ maximum limited speed - 6 gpm (23
L/rmin)

15° ramp:

Motor inlet prassure - 4000 to 4400 psi (27,580
to 30,340 kPa)

Volume @ maximum limited speed - 2 gpm (8
L/min}

Problem

Cause

Remedy

Machine travels slowly or
not at all

Parking brake engaged

Release parking brake

Contro! linkage broken or
not adjusted properly

Replace and/or adjust
linkage

{leaking)

Relief valve stuck open

Clean or replace relief valve -
one for forward, one
for reverse

Muotor failure

See Hydraulic Components
Troubleshooting

Pump failure

See Hydraulic Components
Troubleshooting

Hydraulic fluid level low

Fitl hydraulic fluid
reservoir

Brakes dragging

Adjust brakes
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STEERING-RIGHT CIRCUIT

When the steering wheel is turned to the right, the
rofary steering valve displaces hydraulic fluid fo the
rod end of the steering cylinder, retracting the cylinder
and turning the rear wheel. Hydraulic fluid displaced
from the piston end of the cylinder flows back through
the rotary valve, heat exchanger, and filter to the
reserveir.

A relief valve is located in the control valve to relieve
excess pressure in the steering circuit. Excessive
pressure may damage the steering system.

TYPICAL CIRCUIT SPECIFICATIONS
Minimum circuit pressure - 80 to 100 psi {552 to 690
kPa)

Maximum circuit pressure - 500 to 850 psi (3450 to
5860 kPa)

CIRCUIT TROUBLESHOOTING
Problem Cause Remedy
Power steering does Relief valve in gear pump Clean or replace relief
not work or control valve sticking valve
Steering cylinder failure See Hydraulic Components
Troubleshooting
Steering valve failure See Hydraulic Components
. Troubleshooting
Gear pump failure See Hydraulic Components
Troubleshooting
Side brush or Rotary Seal™ | Free side brush and/or
motor locked up Rotary Seal™
3-18 POWER SWEEPER - 360 MM146 {1-84) LITHO IN U.5.A.
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STEERING-LEFT CIRCUIT

When the steering wheel is turned to the left, the
rotary steering valve displaces hydraulic fluid to the
piston end of the steering cylinder, extending the
cylinder and turning the rear wheel. Hydraulic fluid
displaced from the rod end of the cylinder flows back
through the rotary valve, heat exchanger, and filter to
the reservoir.

A relief valve is located in the control valve to relieve
excess pressure in the steering circuit. Excessive
pressure may damage the steering system.

TYPICAL CIRCUIT SPECIFICATIONS

Minimum circuit pressure - 80 to 100 psi (550 to 690
kPa)

Maximum circuit pressure - 500 to 850 psi {3450 to
5860 kPa)

CIRCUIT TROUBLESHOOTING
Problem Cause Remedy
Power steering does Relief valve in gear pump Cilean or replacerelief
not work or control valve sticking valve
Steering cylinder failure See Hydraulic Components
Troubleshooting
Steering valve failure See Hydraulic Components
Troubleshooting
Gear pump failure See Hydraulic Components
Troubleshooting
Side brush or Rotary Seal™ Free side brush and/or
motor locked up Rotary Seal™
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'LIFT CYLINDERS - LIFTING HOPPER CIRCUIT

When the hopper position control switch is pressed
into the “up” position, an electrical current flows to
the hydraulic solenoid valve SV-5, energizing the sole-
noid valve. This allows hydraulic fluid to flow through
flow restrictors to the piston end of each of the
hopper lift cylinders, extending the cylinders, and roli-
ing out and lifting the hopper. Displaced hydraulic
fluid from the rod end of the cylinders flows back
through the control valve {0 the reservoir.

CIRCUIT TROUBLESHOOTING

A relief valve is located in the conirol valve to relieve
excess pressure in the lift cylinder circuit.

TYPICAL CIRCUIT SPECIFICATIONS

Maximum cylinder inlet pressure - 2100 o 2400 psi
(14,480 to 18,550 kPa)

Maximum relief vaive pressure - 2000 to 2500 psi
{13,790 to 17,240 kPa) :
Maximum cycle time - 20 seconds

Maximum soclenoid valve current- 3A @ 12V

Problem

Cause

Remedy

Hopper will not lift

Circuit breaker tripped

Reset circuit breaker

Electric switch S-10 failure

Replace switch

failure

Hydraulic controi valve

See Hydraulic Componenis
Troubleshooting

cylinder plugged

Hydraulic oriface at lift

Repilace oriface

Lift eylinder failure

See Hydraulic Components
Troubleshooting

Gear pump failure

See Hydraulic Components
Troubleshooting

Hopper overloaded

Emply hopper

Lift arms binding

Replace and/or adjust
lift arm ltinkage
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. LIFT CYLINDERS-LOWERING HOPPER CIRCUIT A relief valve is located in the control vailve to relieve

excess pressure and limit down force when lowering
When the hopper position control switch is pressed

hopper.
into the “down” position, an electrical current flows to
the solenoid valve SV-6, energizing the solenoid valve. TYPICAL CIRCUIT SPECIFICATIONS
This allows hydraulic fiuid to flow to the rod end of Maximum cylinder inlet pressure - 2100 to 2400 psi
each of the hopper lift cylinders, retracting the {14,480 to 18,550 kPa)
cylinders, and lowering and rolling in the hopper. Dis- Relief valve pressure - 500 to 800 psi (3450 to 5860 kPa)
placed hydraulic fluid from the piston end of the cylin- Maximum cycle time - 20 seconds
ders flows baeck through the control vaive to the Maximum solenoid valve current-3 A @ 12V
reservoir. :
CIRCUIT TROUBLESHOOTING
Problem Cause Remedy
Hopper will not lower Circuit breaker tripped Reset circuit breaker
Electric switch S-10 failure Repiace switch
Hydraulic control valve See Hydraulic Components
failure Troubleshooting
Lift cylinder faiiure See Hydraulic Components
Troubleshooting
Gear pump failure See Hydraulic Compenents
Troubteshooting
Lift arms binding Replace and/or adjust
lift arm linkage
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MAIN BRUSH CIRCUIT

When the main brush control lever is moved into the
“normal” or “free float” position, normally closed
switch 5-8 allows an electrical gurrent to flow to relay
M-4 which in furn allows an electrical current to flow
to hydraulic solenoid vaives 8V-2 and SV-3. 8V-3 is
the Rotary Seal™ solenoid valve-—see Rotary Seal™
Circuit. The current to SV-2 energizes and closes it,
forcing hydraulic fluid to flow through the main brush
motor, driving the main brush. From the main brush
motor, the hydrauli¢ fluid flows through the control
valve, heat exchanger, and filter to the reservoir.

A relief valve is located in the control valve {o relieve
excess pressure in the main brush circuit.

CIRCUIT TROUBLESHOOTING

TYPICAL CIRCUIT SPECIFICATIONS

Normal motor inlet pressure - 400 to 1800 psi (2760
to 12,410 kPa), depending on main brush setting,
floor surface, or main brush material.

Normal circuit votume - 55 to 6.5 gpm (21 to 25
L/min) :

Relief valve pressure - 2000 to 2500 psi (13,790 to
17,240 kPa)

Circuit volume near relief pressure - 3 to 4 gpm (11 o
15 L/min)
Maximum solenoid valve current - 225 A @ 12V

Problem

Cause

Remedy

Main brush turns siowly
or not at all

Debris caught in drive mechanism

Free mechanism of debris

Circuit breaker tripped

Reset circuit breaker

Electric switch S-10 failure

Replace switch

failure

Hydraulic control valve

See Hydraulic Compeonenis
Troubleshooting

Hydraulic motor failure

See Hydraulic Components
Troubleshooting

Gear pump failure

See Hydraulic Components
Troubleshooting
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ROTARY SEAL™ CIRCUIT

When the main brush conirol lever is moved into the
“normal” or “free float" position, normally closed
switch $-8 allows an electrical current to flow to relay
M-4 which in turn allows an electrical current to flow
to hydraulic solenoid valves SV-2 and SV-3. 8V-2 is
the main brush solenoid valve—see Main Brush
Circuit. The current {0 8V-3 energizes and closes it,
forcing hydraulic fluid to flow through the Rotary
Seal™ motor, driving the Rotary Seal™ assembly.
from the Rotary Seal™ motor, the hydraulic fluid
flows through the control valve, steering rotary valve,
heat exchanger, and filter 1o the reservoir.

A relief valve is located in the accessory pump to
relieve excess pressure in the Rotary Seal™ circuit.

TYPICAL CIRCUIT SPECIFICATIONS

Normal motor inlet pressure - 200 psi (1380 kPa)
Relief valve pressure - 1800 o 2000 psi (12,410 to
13,790 kPa}

Normal circuit volume - 2.3 t0 2.7 gpm {9 to 10 L/min)
Maximum solenoid valve current- 1.5 A @ 12V

CIRCUIT TROUBLESHOOTING ‘
Problem ; Cause ‘Remedy
Rotary Seal™ turns slowly Debris caught in side brush Free mechanism of debris
or not at all or Rotary Seal™ drive
mechanism
Circuit breaker tripped Reset ¢ircuit breaker
Electric switch S-8 failure Replace switch
Hydraulic control valve See Hydraulic Components
failure Troubleshooting
Hydraulic motor failure See Hydraulic Components
Troubleshooting
Relief valve in gear pump Clean or replace relief
sticking valve
Main brush control lever Place main brush controi
in “up-off” position lever in “normal” or
“free-float” position
Gear pump failure See Hydraulic Components
Troubleshooting
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SIDE BRUSH AND ROTARY SEAL™ CIRCUIT

When the side brush control lever is placed in the
“down” position with the main brush control lever in
the “normal” or “free float" position, normaily closed
switch S-8 allows an electrical current to flow to relay
M-4 which in turn allows an electrical current to flow
to switch S-9 and hydraulic solenoid valves SV-2 and
8SV-3. 8V-2 is the main brush solencid valve—see
Main Brush Circuit. From switch 5-9 an electrical cur-
rent flows to solencid valve SV-4. The electrical cur-
rents going to solencid valves SV-3 and SV-4 ener-
gizes and closes them, forcing hydraulic fluid to flow
through the side brush motor, driving the side brush,
and then through the Rotary Seal™ motor, driving the
Rotary Seh|™ assembly. From the Rotary Seal™
mofor, the hydraulic fluid flows though the control
valve, steering rotary valve, heat exchanger, and filter
to the reservair.

CIRCUIT TROUBLESHOOTING

A relief valve is located in the accessory pump o
relieve excess pressure in the side brush and Rotary
Seal™ circuit,

TYPICAL CIRCUIT SPECIFICATIONS

Normal side brush motor iniet pressure - 250 {o 350
psi (1730 to 2410 kPa)

Normal Rotary Seal™ motar inlet pressure - 200 psi
{1380 kPa}

Relief valve pressure - 1800 to 2000 psi (12,410 to
13,790 kPa}

Normal circuit volume - 2.3 10 2.7 gpm (9 10 10 L/min)

Maximum solenoid valve current - 1.5 A @ 12V

Problem Cause

Remedy

Side brush turns siowly
or not at all

Debris caught in side brush
or Rotary Seal™ drive
mechanism

Free mechanism of debris

Circuit breaker tripped

Reset circuit breaker

Electric switch 5-8, 5-9
failure

Replace switch

Hydraulic control valve
failure

See Hydraulic Components
Traublieshooting

Hydraulic motor failure

See Hydraulic Components
Troubieshooting

Relief valve in gear
pump sticking

Clean or replace relief
valve

Main brush control lever
in “up-off” position

Place main brush controi
lever in “normai” or
“free- float” position

Gear pump failure

See Hydrauiic Components -
Troubleshooting

NOTE: Alsc see Rotary Seal™ Circuit
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HYDRAULIC COMPONENTS TROUBLESHOOTING

Problem

Cause

Remedy

Hydraulic cylinder failure

Piston seals ieaking

Install seal kit

Barrel worn or rod bent

Replace cylinder

Hydraulic control valve
failure

Valve seals leaking

Install seal kit

Solenoid failure

Replace solenoid

Solenoid spool sticking

Replace valve section

Check valve sticking

Replace valve

Relief valve stuck open
{toaking)

Clean or replace relief vaive

NOTE: A manual override has been provided on 8V-5 and SV-6, which controls hopper lifting and lowering. To
override a failed SV-5 which lifts the hopper, push the bufton on the end of the vaive spool opposite the
operator. To override a failed SV-8, which lowers the hopper, push the button on the end of the valve spooi near

the operaior.

Hydraulic steering valve
failure

Valve leaking

Install seal kit

Drive link failure

Replace drive link

Thrust bearing worn

Replace thrust bearing

Gerotor worn

Replace gerotor set

Hydraulic motor failure

Motor leaking

Install seal kit

Drive link failure

Replace drive link

Gerotor worn

Replace gerotor set

Output shaft tailure

Replace output shaft and
bearings

Hydraulic gear pump Pump leaking {nstali seal kit
pump failure
i Gear set tailure Replace gear set
. Relief valve stuck Replace back plate assembly
Flow divider failure Replace back piate assembly
Engine-to-pump coupling Replace coupling
failure -
3_32 POWER SWEEPER - 360 MM146 {1.84) LITHO IN U.5.A.
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Problem

Cause

Remedy

Hydraulic piston pump
failure

Pump leaking

Install seal kit

Relief valve stuck

Clean or repiace relief
valve

Integral charge pump failure

Replace charge pump

Rotating group worn

Replace rotating group

-

Shaft failure

Replace shaft

Backplate worn

Repiéce backplate

Engine-to-pump coupling
failure .

Repilace coupling

. POWER SWEEPER - 360 MM146 {1-84) LITHD IN U.S.A.
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ENGINE

ENGINE LUBRICATION

Check the engine oil level daily. Change the engine oil
and oil filter after every 50 hours of operation. Lise
only SAE-SE rated engine ail.

The following SAE-SE rated oil grades are recommended

for engines during changing seasonal temperatures:

MULTI-VISCOSITY QIS

Below 32°F 10" 0 90°F  -10° toabove 9O°F  Above 10°F
{Below 0°C) {(-22° 10 32°C)  {-23 tp above 32°C)  (Above -12°T)
5w 30 10W 20 10W 40 20W 40
SINGLE VISCOSITY OILS
-10° 10 32°F 18 1 80°F 32° to S0°F Above B0°F
{-23° 10 0°C) (12" 1 16°C) (0" 10 32°C) {above 16°C)
10W 20W 20 30 40

The engine oil capacity is 3.5 qt (3.3 L) including the
oil filter. Add three drops of qil to the distributor shaft
oil wick after every 100 hours of operation.

COOLING SYSTEM

Maintaining cooling system efficiency is imporiant.
Engine temperatures must be brought up to and main-

tained within the satisfactory range for efficient opera- '

tion. However, the engine must be kept from overheat-
ing in order to prevent damage to the valves, pistons,
and bearings. Check the radiator codlant level after
every 100 hours of operation.

Use soft, clean water mixed with permanent-type,
ethylene glycol antifreeze in 2 one-to-one ratio to fill
the cooling system. Deposits of studge, scale, and
rust prevent normal heat transfer. Fiush the radiator
and the cooling system after every 800 hours of opera-
tion, using a dependable cleaning compound. Follow
the mixing procedure recommended by the compound
manufacturer. This is important because of the dif-
ference in concentration and composition of the clean-

ing compounds. After cleaning, flush the system with
clean water.

Whenever a cooling system is badly rusi-clogged, as
indicated by overflow loss or abnormally high operat-
ing temperatures, corrective cleaning by reverse flow
flushing will most effectively remove the heavy depos-
its of sludge, rust, and scale. The reverse fiow flushing
should be performed immediately after draining the
cleaning solution. Flush the radiator first, then the
engine, to allow the engine to cool as much as
possible.

Engine overhealing may also be caused by dirty radia-
tor fins. The exterior fins of the radiator can be
cleaned with an air hose. Clean the radiater exterior
after every 100 hours of operation or sconer if operat-
ing in a dusty envircnment.
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Blow all dust, which may have collected on the radia-
tor, in through the grill and radiator fins, opposite the
direction of normal air flow. Later machines have a tili-
out hydraulic cooler to aid cleaning. Use care not to
bend the cooling fins when cleaning. Clean thoroughly
to prevent ¢aking dust.

Clean the radiator and cooler after they have cooled
to avoid cracking.

The engine is equipped with a 180° F (82° C) thermo-
stat. Normal engine temperature is 200° F (93° C);
temperatures up to 220° F {104° C) are aliowable;
temperatures over 220° F {104° C) indicate a problem
exists.

A pressure cap is used on the radiator to prevent over-
flow loss of water during normal operation. The spring-
loaded valve in the cap ¢loses the outlet to the over-
flow pipe of the radiator and thus seals the system.
Pressure developing within the system raises the boil-
ing point of the coolant and allows higher tempera-
tures without overfiow loss from boiling. The pressure
valve opens at 7 psi (50 kPa), allowing steam and
water to pass out the overflow pipe.

WARNING: if the coolant is hot or if the engine

has been operating, loosen the pressure cap to
the first stop and let the pressure out of the cooling
system before removing the radiator cap. Hot coolant
could scald or cause severe burns. If in doubt, let the
coolant cool before releasing pressure in the cooling
system,

ATTENTION! Never pour cold water or cold anti-
freeze inte the radiator of an overheated engine.
Allow the engine to cool to avoid cracking the cylin-
der head or block. Keep the engine running while
adding water.

AIR INTAKE SYSTEM

The importance of maintaining an air filter cannot be
overemphasized. Dirt ingested through improperly in-
stalled, improperly serviced, or inadeqguate air filter
elements wears out more engines than long hours of
operation. Even a small amount of dirt will wear out a
set of piston rings in just a few hours. Operating with
a clogged air filter element also causes the fuel mix-
ture to be richer, which can lead to formation of harm-
ful sludge deposits in the engine. Always cover the air
intake when the air filter is removed for servicing. Do
not neglect servicing the air filter. Use only approved
replacement parts. Keep ail other air intake compo-
nents secure and in good condition to prevent en-
trance of uniiltered air.

Overmaintenance can cause more damage than good.
Removing the air fiter element more often than is

- needed aliows contaminants to enter the engine unne-

cessarily. Clean or replace the air filter element only
when the restriction indicator indicates excessive re-
striction in the system.
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AIR FILTER RESTRICTION INDICATCR

The air filter restriction indicator signals when {o
clean or replace the air filter element. Check the re-
striction indicator daily. The yellow indicator gradually
becomes visible as the air filter element loads with
dirt. Do not clean or replace the air filter element until
the yellow indicator reaches the top of the service in-
dicator and reads 20 in (500 mm). The indicator may
return to the "no restriction” position when the engine
is shut off. It will return to the *visible” position when
the engine is started.

Clean or replace the filter element when the yellow in-
dicator reads 20 in (500 mm). After cleaning or replac-
ing the air filter element, reset the service indicator by
pushing the “reset” button on the end of the indicator.

AlR FILTER RESTRICTION INDICATOR  oz172

A. Restriction Indicator
B. Indicator Window
C. Indicator Reset Button

AIR FILTER

The engine air filter housing includes a dust cap and
a dry cartridge-type air filter element. The dust cap
must be emptied of dirt daily. The air filier element
must be cleaned and inspected or replaced whenever
the yellow indicator of the air filter restriction indicator
reads 20 in (800 mm). The filter element must be re-

placed if it is damaged or has been cleaned three
times.

Service the air filter element only when the restriction
indicator indicates excessive restriction in the
system. Do not remove the air filter element unless it
is restricting air flow.

TO REPLACE AIR FILTER ELEMENT

1. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage parking brake
before working on the machine to keep it from creep-
ing or rolling.
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Open the left side and top engine access doors.
Unscrew the clamp ting on the filter,

Remove the dust cap.

Empty the dust cap.

Remove the filter wing nut,

N

Gently pull the fiiter element out of the filter
housing.

REMOVING AIR FILTER ELEMENT 02173

Filter Housing

Clamp Ring

Filter Element

Wing Nut

Dust Cap

Safety Air Filter Element

Tmoowe

NOTE: Machines with heavy-duty air cleaner accessory
have a safely filter element The safety filter element
should be replaced, not cleaned, after the regular ele-
meni has been damaged or has been serviced three
times.

8. Clean the interior of the air cleaner housing
with a damp c¢loth. Clean the eiement housing
sealing surfaces.

8. Using an air hose, direct dry, clean air maximum
30 psi {205 kPa) up and down pleats on the
inside of the filter. Do not rap, tap, or pound
dust cut of the element.

WARNING: Wear approved eye protection .
when using air hoses to prevent eye injury.

3-35




10.

11.
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CLEANING AIR FILTER ELEMENT

A. Air Hose
B. Filter Element

00051

After cleaning the air filter element, inspect it
for damage by placing a bright light inside. The
slightest rupture requires replacement of the
filter. Clean and inspect the seals on the ends
of the element. They should bhe unbroken and
flexible. Remember, the element must be re-
placed after it has been cleaned three times.

INSPECTING AIR FILTER ELEMENT

A. Bright Light
B. Filter Element

00051

Install the new or cleaned filter eiement so the
fins on the element are at the intzke end of the
air cleaner. Use care so the fins are not dam-
aged. Make sure the element is seating evenly.
Tighten the element wing nut.

12. Install the dust cap with the arrows pointing up.
Tighten the clamp ring to hold it in place.
Check all intake hose connections for leaks or
abrasion.

DUST CAP
A. Dust Cap

02492

13. Reset the air filter restriction indicator.
14, Close the access doors.

FUEL SYSTEM - GASOLINE
FUEL FILTER

The fuel filter traps fuel impurities. 1t is located below
the air filter. Replace the filter element after the first
50 hours of operation and then as required.

CARBURETOR

The carburetor has two basic adjustments. Those ad-
justments are idle fuel mixture and idie speed. Check
and adjust idle fuel mixture and idle speed after every
400 hours of operation. The idle fuel mixture is con-
trolled by a screw located on the front of the carbure-
tor. Turning the screw in, clockwise, leans the fuel
mixture. Turning the screw counierclockwise, richens
the fuel mixture.

WARNING: Always wear eve protection and

stay clear of engine fan and drive belis when
working in the engine compartment with the engine
operating to avoid severe personal injury.

The idie speed is controlled by a screw located on the
side of the carburetor next to the throitie linkage.
Turning the screw clockwise increases engine speed.
Turning the screw out, counterclockwise, decreases
engine speed. Proper idle speed is 950 = 50 rpm
with all accessories in the “off” position.

WARNING: No smoking or open flame should

be allowed when the fuel system is being
repaired or serviced. The area should be properly
ventilated. Improper handling of fuel or fuel fumes
could result in an explosion or fire.
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FUEL SYSTEM - LPG
LPG FUEL SYSTEM

The liquid withdrawai LPG fuel system is made up of
five components which are: the LPG fuel tank, pres-
sure relief valve, fuel filter lock, vaporizer-
regulator, and the carburetor.

Liquid LPG fuel flows from the LPG tank, under its
own pressure, to the pressure relief valve. This valve
is normally closed, preventing LPG fuel from escaping
into the atmosphere. The valve opens fo relieve pres-
sure if the fuel pressure exceeds system limits. From
the pressure relief valve, the liquid LPG fuel is piped
to the fuel fitter fock. The fuel filter lock filters unwanted
tank scale and deposits out of the LPG fuel. The fuei
filter lock also stops the flow of LPG fuel when the
engine is not operating. The oil pressure switch con-
trofs the fuel filter lock. When the engine oil pressure
is 4 psi (30 kPa) or greater, the oil pressure switch
permits an electrical current to open the fuel filter
lock which allows LPG fuel to flow on to the vaporizer-
regulator. The oil pressure switch is bypassed when
the engine is being started, allowing LPG fuel to flow.

The vaporizer section of the vaporizer-regulator con-
verts the liquid LPG fuel into a gaseous LPG fuel
From the vaporizer section, the gaseous LPG fuel is
sent to the primary requlator section of the vaporizer-
regulator. The primary regulator section reduces the
pressure of the LPG fuel. The secondary reguiator
section reduces the LPG fuel pressure to the level re-
quired by the carburetor. From the vaporizer-regulator,
the LPG fuel is sent to the carburetor where it is final-
ly metered into the air flow which is sent to the engine
combustion chamber.

/ Mg
E%%sz—;?l

LPG FUEL SYSTEM 00582

Carburetor
Vaporizer-Regulator
Fuel Filter Lock
Pressure Rellef Valve
Tank Service Valve
LPG Fuel Tank

Qil Pressure Switch

oImOUO®EP
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Never operate an LPG powered machine if the LPG
fuel system is leaking, or if any component in the fuel
system is maifunctioning. Operating the machine
under either of these conditions may cause a fire or
explosion,

Check for frosting. If frosting occurs on or near any
LPG component, there is a possibility of an LPG fuel
leak or a malfunctioning component. To locate the
leak, appily a soapy water solution to the suspected
area. Watch for bubbles ferming in a confined area.
This area may have an LPG fuel leak. Repair or re-
place the parf. Use Loctite brand Stainless Stee! PST
thread sealant when reassembling. This epoxy-type
sealant is not affected by aging or high humidity. Be
sure {o follow application directions and apply proper
torque when reconnecting fitlings. Never bypass
safety components except to test. If they are defective,
replace them before operating the machine.

Check routings of all LPG hoses. Keep them away
from sharp edges, exhaust manifolds, or other hot sur-
faces. Check for signs of abrasion or deterioration. Re-
place hoses found to be worn or damaged.

FUEL TANKS

The LPG fuel tanks should be inspected for sharp
dents, gouges, leaks, and broken protecting rings
whenever the tanks are refilled. All tank valves must
be inspected for leaks using a scap solution. Valves
must aiso be checked for dirt, paint, or other debris in
the valve openings. The following specific checks
must also be made:

Filler Valve - Check for proper functioning and the
presence of the handwheel. Vaive must be closed
except during filling.

Vapor and Liguid Service Valves - Check for proper
functioning and presence of the handwheel. The valve
must be closed except when in service.

Tank Service Valve Coupling - GCheck for proper func-
tioning, thread condition, and damaged or missing
washers or o-rings.

Safety Relief Valve - Check for damage. Check for the
prasence of the relief valve elbow and the proper di-
rection of the elbow. If the rain cap is missing, check
for foreign matter and repiace cap. Do not tamper with
the relief valve setting.

Magnetic Liquid Level Gauge - Check operation
against the maximum filling point as determined by
weight.

o113

TYPICAL LPG LIQUID WITHDRAWAL FUEL TANK

Filler Valve

Safety Relief Valve
Liquid Service Valve
Liquid Level Gauge

oowP
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An LPG fuel tank with any of the stated defects must
be removed from service and be repaired or destroved
accordingly.

If an LPG fuel tank is damaged or leaking, it should
be removed to a designated safe area, and the proper
personnel should be notified. Do not attempt to make
repairs to the tank, regardless of condition. Repairs or
disposal must only be made by qualified personnel.

The care an LPG fuel tank receives has a direct bear-
ing on how long that tank can be used safely. LPG
fue! tanks must not be dropped or dragged across any
surface. To move LPG fuel tanks, use a hand truck or
rofl the tank on its foot ring while it is being held in a
position slightly off verticai.

Whether the storage is -inside or outside, fuel tanks
should not be stored in the vicinity of combustible
materials or high temperature sources such as ovens
and furnaces, since the heat may raise the pressure
of the fuel to a point where the safety relief valves
would function. Care should be taken to insure that
the tanks are stored in such a manner that if the
safety relief vaives do function, they will retieve vapor,
rather than liguid.

Vaives on empty tanks must be closed during sterage
and transportation.

Similar precautions should be taken in storing ma-
chines fitted with LPG fuel tanks. They may be stored
or serviced inside buildings, provided there are no
leaks in the fuel system and the tanks are not over-
filled. While machines are being repaired inside a
building, the shut-off valve on the tank must be
closed, except when the engine must be cperated.

The tank changing operation presents an opportunity
for the machine operator to carefutly observe the tank,
fittings, and the fuel lines and fiitings for his own sat-
isfaction. ¥ abnormal wear is detected, the operator
should report his findings to his supervisor for ap-
propriate action.

TO CHANGE AN LPG FUEL TANK

1. Park the machine in a designated safe area.

WARNING: No smoking or open flame should

be allowed when the fuel system is being
repaired or serviced The area should be properly
ventilated. Improper handling of fuel or fuei fumes
could result in an explosion or fire.

2. Close the tank service valve.

3. Operate the engine until it stops from lack of
fuel, then engage the machine parking brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.
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4. Put on gloves and remove the quick-disconnect
tank codpling. :

CAUTION: Always wear gloves when discon-
necting the tank coupling to prevent escaping
LPG fuel from freezing hands.

Inspect the EPG fuel lines for wear or damage.

€. Remove the empty LPG fuel tank from the
machine.

7. Check the tank for damage or wear.
Store the tank in a designated safe area.

Select a filled LPG fuel tank and inspect it for
damage or leaks.

NOTE: Make sure the LPG fuel tank maiches the fuel
system {liquid tank with liquid system).

10. Carefully place the LPG tank in the machine so
that the tank centering pin enters the aligning
hole in the tank collar.

NQOTE: if the pin cannot be engaged, make sure you
have the correct LPG fuel tank and then adjust the pin
fecator in or out.

11. Fasten the tank hold-down clamp to iogk the
tank in position.

12. Connect the LPG fuel line to the tank service
coupling. Make sure the service coupling is
clean and free of damage. Aiso make sure it
matches the machine service coupling.

13. Open the tank service valve siowly and check
for leaks.

WARNING: If an LPG leak is found, close the
service valve immediately and notify the ap-
propriate personnel. '

14. If no leaks are found, the engine is ready to
start.

FUEL FILTER LOCK

The fuel filter lock filters the LPG fuel. It also stops
the flow of LPG fue! to the engine when the engine is
not operating or when the engine oil pressure is less
than 4 psi (30 kPa).

Replace the filter pack with the filter pack repiacement
kit if diminished gas flow indicates the filter is
clogged. A drain plug is provided for purging the filter
bowl. Clean out the bowl when replacing the filter
pack.

WARNING: Do not bypass the fuel filter lock

unjess testing is being done. Reconnect the
fuel filter lock when testing is complete. A potential
fire hazard may be created if the fuel filter lock is by-
passed after testing.
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Ta check the fuel filter lock for proper operation:

Start the engine. Remove the wire going to the sole-
noid section of the fuel filter lock. This should cause
the sclenoid to close, shutting off the fuel supply and
stopping the engine. If the engine continues fo oper-
ate, replace the fuel filter lock.

If the engine stopped as it shouid, allow the machine
to stand with the LPG tank valve open and the wire re-
moved from the fuel filter lock. After 10 minutes, oper-
ate the starter moter. If the engine starts or fires, LPG
fuel has leaked by the fuel filter lock and the fuel
fiter lock should be replaced. If the engine just
turned over, the fuel filter lock is operating correctly.

VAPORIZER-REGULATOR

i any malfunction is noted, completely disassemble
the vaporizer-regulator. Ciean all of the parts in alco-
hol. Inspect all of the parts and replace where
needed. Carefully reassemble the vaporizer-regulator
with the seal repair kit.

After reinstalling vaporizer-regulator in machine, per-
form the following checks: Turn on the ignition switch,
short out the oil pressure switch leads, open the radia-
tor cap, and check the coolant for bubbles. If bubbles
are present, the vaporizer may have a leaking gasket
or may have developed a pinhole leak, allowing LPG
fuei to enter the cooling system.

Check for proper operation. Use a pressure gauge o
check the output of the regulator to make sure it is
working per specifications.

CARBURETOR

If any malfunction is noted, completely disassembie
the carburetor. Clean alt of the parts in alcohol.

Inspect all of the parts and replace when needed.
Carefully reassemble the carburetor with the seal
repair kit.

OiL PRESSURE SWITCH

The engine oil pressure switch requires no regular
mainienance. Never bypass the oil pressure switch as
this is a safety feature which prevents LPG fuel from
fiowing when the engine is not operating properly.

WARNING: Never bypass the oil pressure

switch unless testing of other components is
being done. Reconnect the switch when testing is
complete. A fire hazard may be created if the oil
pressure swiltch is bypassed after testing.
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To check the oil pressure switch:

Turn the ignition switch to the “on” pesition. If a ¢lick
in the fuel filter lock is heard, the qil pressure switch
is not operating property. If no ctick is heard, remove
the wire from the “c¢” terminal and touch it to the “no”
terminal. This shorts the switch out. The fuel filter
lock should click when the swiich is shorted out if the
switch is working properly.
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LPG FUEL TROUBLESHOOTING

Problem

Cause

Remedy

-

Engine will not start

Cut of fuel

Replace fuel tank with full cne

Service vaive opened too
quickly - engaging safety valve

Close valve and reopen slowly

Plugged fuel filter

Replace filter

Kinked or restricted fuel
line

Straighten or repiace fuel line

Engine out of tune

Tune-up engine

Qil pressure switch failure

Replace oil pressure swiich

Fuel lock valve failure

Repair or replace fuel filter lock

Vaporizer-regulator failure

Repair or replace vaporize - regulator

Engine runs unevenly
or lacks power

Wrong type of fuel
tank - vapor withdrawal
tank

Replace vapor withdrawal tank
with liquid withdrawal tank

Plugged fuel filter

Replace filter

Kinked or restricted fuel line

Straighten or replace fuel line

Engine out of tune

Tune-up engine

Restricted air fifter

Clean or repiace air filter element

Vaporizer - regulator maladjusted

Adjust vaporizer - regulator
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GOVERNOR

The engine speed is governed by a velocity governor
located under the engine carburetor. The governor
makes the engine operate at a constant speed. It is
factory set and should not be adjusted unless the
engine exceeds 2400 + 50 rpm under load, 2700 +
100 rpm no-load, or if the engine surges.

TO ADJUST GOVERNOR

To adjust the governor, first remove the lock wire. For
higher speed, turn main adjusting screw clockwise;
for slower speed, counterclockwise. Always turn
governor up to desired speed setting. If setting is too
fast, turn back to below the desired setting, then up to
it. When desired speed is reached, install seal.

WARNING: Always wear eye protection and

stay clear of engine fan and drive belts when
working in the engine compartment with the engine
operating to avoid severe personal injury.

A

L 1

7

VELOCITY GOVERNOR 01314

A. Main Adjusting Screw
B. Secondary Adjusting Screw

The secondary adjusting screw is factory set to cover
a wide range of engine speeds. In setting the governor
to desired engine speed, use main adjusting screw
only. If governor control is either too sharp or not
sharp enough, follow instructions below. Only in rare
instances does the secondary adjustment have to be
changed.

Drill welch piug covering secondary adjusting screw
with a 0.08 in {2 mm) drill. Insert a 0.06 in (2 mm)
diameter rod in drilled hole and pry off welch plug.

if governor control is too sharp, causing surging or
hunting, turn secondary adjusting screw clockwise
one-fourth turn at a time. Turn main adjusting screw
counterclockwise approximately one turn for every
one-fourth turn of secondary screw to bring speed ad-
justment back to normal.

If governor control is not sharp enough, which causes
foo great a variation in speed between load and no
load, turn secondary adjusting screw counterclockwise
one-fourth turn at a time. Turn main adjusting screw
clockwise approximately one turn for each one-fourth

turn of secondary screw to bring the speed back to
normal.
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ELECTRICAL SYSTEM
SPARK PLUGS

Clean or ‘replace and adjust spark plugs after every
400 hours of operation. Spark plug gaps are best
checked with a wire gauge unless the plug is dressed
to obtain a correct reading with a flat gauge. The ad-
justment should always be made on the side electrode
and never on the center electrode, which may cause a
broken porcelain.

“Gapping” the electrode tip is more easily done with
the proper tools.

GAPPING THE SPARK PLUG 01174
A. Spark Plug
B. Gapping Tool

The proper spark plug gap is 0.032 in (0.8 mm).

Spark plugs must be correctly installed in order to
obtain good performance. it is a simple but important
matter to follow these procedures when instailing
plugs:

1. Clean the spark plug seat in the cylinder head.

2. Use a new seat gasket and screw the plug in
by hand.

3. Tighten the spark pilugs to 22 to 28 i Ib (30 to
38 Nm} with a socket wrench of the correct size.
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DISTRIBUTOR

The distributor operation is vital to the operation of
the engine. The following items should be carefully in-

spected after every 400 hours of normal operation;.

however, dirt, dust, water, and high speed operation
may cause more rapid wear and necessitate more fre-
quent inspections:

1.

Remove the distributor cap. Clean the cap and
examine for cracks, carbon runners, or corroded
terminals. If the vertical faces of the inserts are
burned, install a new cap. If the horizontal
faces of the inserts are burned, replace the cap
and the rotor as this condition is caused by the
rotor being too short.

Check the centrifugal advance mechanism for
“freeness” by turning the breaker cam in the di-
rection of rotation and then releasing it. The ad-
vance springs should return the cam to its origi-
nal position.

Lubricate the shaft felt, advance mechanism,
breaker cam, and pivot. Make sure the breaker
arm moves freely on its hinge. Special grease
with Moly should be used sparingly on the
breaker cam.

NOTE: Avoid excessive lubrication. Excess lubricant
may get on the contact points and cause burning.

4,
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Clean and check or replace the ignition points
and gap. If the points are pitted, burned, or
worn to an unserviceable condition, install a
new set of points. Badly pitted points may be
caused by a defective or improper condenser
capacity.

if the points are serviceabls, they should be
dressed down with a fine cut stone or peint file.
The file must be clean and sharp;, never use
emery cloth to clean contact points.

After filing, check the point gap and reset to
0.028 in {0.6 mm), 48° to 52° dwell. The breaker
arm must be resting on the high point of the
cam during this operation.

When replacing points, make sure they are
aligned and make full contgct. Bend the station-
ary arm to obtain proper alignment; do not bend
the breaker arm.

TO REPLACE IGNITION POINTS

1.

Remove the distributor cap and the rotor.

2. Disconnect the condenser wire from the ignition

paint assembly.

INSTALLING IGNITION POINTS

00694
A. Retaining Lockscrew

B. Pin

C. Ignition Point Assembly
D. Hole

E. Advance Plate

Remove the ignition points attaching screw and
lift out the ignition point assembdly.

Remove the condenser by removing the screw
attaching the condenser to the distributor plate.

install the new condenser.

Position the new ignition points on the advance
plate and install the attaching screw.

Connect the condenser wire to the
points.

ignition

Adjust the ignition points to 0.025 in (0.6 mm).
The dwell angle is 48° to 52°.
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ADJUSTING IGNITION POINTS 00695

Screwdriver
Screwdriver Blade
Lockscrew

Slot

Boss

DISTRIBUTOR IGNITION TIMING

The distributor ignition timing must be checked with a
timing light, using the timing points located on the
fromt of the engine and the timing marks located on
the crankshaft puiley. Distributor ignition timing
should be checked alter the first 50 nours of operation
and after every 400 hours of operation thereafter.

moowp

To check and adjust the ignition timing with a scope,
refer to the scope manufacturer’s instructions. To
check and adjust the timing with a timing light, pro-
ceed as follows: :

TO CHECK AND ADJUST DISTRIBUTOR IGNITION
TIMING :

NOTE: Dwell angle must be correct or timing will not
be accurate.

1. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a !evel surface,

stop the engine, and angage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

2. Clean and mark the timing marks.

NOTE: Painting a white line on the front pulley timing
marks will make them more legible under the timing
tight.

3. Disconnect and plug the vacsum hose frem the
distributor.
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ENGINE TIMING MARKS 00696

A. Timing Pointer
B. Crankshaft Pulley

CAUTION: Do not hold ignition wires with bare
hands since shocks or other injuries can result.

4. Connect the timing light to the No. 1 cylinder
spark plug wire. Connect a tachometer to the
engine.

WARNING: Always wear eye protection and

stay clear of engine fan and drive belts when
working in the engine compartment with the engine
operating to avoid severe personal injury.

5, Start the engine and reduce the idle speed o
6800 rpm to be sure that the centrifugal advance
is not operating. Adjust the initial ignition timing
to 10° to 12° BTDC on gasoline engines, and
12° to 14° BTDC on LPG engines.

To advance the timing, turn the distributor body
clockwise. To retard the timing, turn the dis-
tributor body counterclockwise,

6. Check the centrifugal advance for proper opera-
tion by starting the engine and accelerating it
to approximately 2000 rpm. If the ignition timing
advances, the centrifugal advance mechanism
is functioning properly. Note the engine speed
when the advance begins and the amount of
total advance. Stop the engine.

7. Unplug the vacuum line and connect it to the
distributor vacuum advance unit. Start the
engine and accelerate it to approximately 2000
rpm. Note the engine speed when the advance
begins and the total amount of advance. Ad-
vance of the ignition timing should begin
sooner and advance farther than when checking
the centrifugal advance alone. Stop the engine.

8 f the vacuum advance is not functioning
properly, remove the distributor and check it on
a distributor tester,

©. After adjusting timing, be sure to increase the
engine idle speed to its normal setting.
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CYLINDER HEAD

A three-stage torque procedure should be used when
reassembling the cylinder head. The cylinder head
bolts must be tightened after the first 50 hours of op-
eration and seasonally thereafter.

Snug down cylinder head bolts in the proper sequence;
first to 20 to 30 ft Ib (27 to 41 Nm}, then to 50 to 55 ft
b {68 to 75 Nm), and then to 65 to 70 ft 1b (688 to 95
Nm).

Tighten the intake manifold bolts to 15 to 18 ft ib (20
to 24 Nm} after every 80D hours of operation.

ooss?
CYLINDER HEAD BOLT TIGHTENING SEQUENCE

The cylinder head bolts must be retorqued after the
engine is put into operation and brought up to proper
operating temperatures. To retorque head bolts, foliow
the correct sequence. Loosen one head bolt at a time
one-quarter turn, 90 degrees; then retorque it to the
correct value,

NOTE: Peower wrench forgque limit must be held at
least 10 1t Ib (14 Nm) below hand tarque specification;
then hand torgue to the specifications.

VALVE TAPPET CLEARANCE ADJUSTMENT

The valve tappet clearance must be checked and ad-
jusied if necessary after every 400 hours of operation.

To set the valve clearance, rotate the crankshaft until
No. 1 cylinder is at the top of the compression siroke.
Check the timing marks. It should read 0 or TDG. Both
valves on No. 1 cylinder are now closed. Set the valve
clearance on both valves. Next, rotate the crankshaft
180°, and set the valve lash on both valves on No. 2
cylinder. Again rotate the crankshaft 180°, and set the
valve lash on both valves on No. 4 cylinder. Rotate the
crankshaft another 180°, and set the valve lash on
bath valves on No. 3 ¢ylinder.

Check and adjust the intake valve clearance from
0.008 to 0.010 in (0.20 o 0.25 mm) and the exhaust
valve clearance from Q.018 to 0.020 in (0.45 to 0.50
mm)} while the engine is cold.
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Home

CRANKCASE VENTILATION SYSTEM

Clean the crankcase ventilation hoses, tubes, and fit-
tings and replace the PCV valve after every 400 hours
of operation.

TUNE-UP CHART

Idie speed, no load 750 £ 50 rpm

Maximum governed speed, under load | 2460 + 50 rpm
no load 2700 £ 100 rpm

Spark plug gap 0.032 in (0.8 mm)

Ignition point gap 0.025 in (0.6 mm}

Dwell angie 48° tg 52°

Timing 10° te 12° BTDC @ 600
rpm, gasoline
12° 9 14° BTDC @ 600
rpm, LPG

Firing orgder 1-2-4-3, countergiockwise
retation

1 0.068 to 0.010 in (0.20 to
0.25 mm) intake

0.018 to 0.020 in (0.45 to
0.50 mm} exhaust

Valve clearance, cold
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ELECTRICAL SYSTEM

BATTERY

The battery used in the machine is a low maintenance
battery. 1t has been constructed with special materials
and has exira electrolyte to reduce or eliminate main-
tenance. Its design reduces electrolyte loss and con-
taminaticn. Do not add water, remove the battery vent
plugs, or check the battery specific gravity. For spe-
cific instructions, see the battery label.

The battery is a 12 V, 84 A/h at a 20-hour rate. It is
located under the operator foot plate. When removing
battery cables, remove the negative {-) cable before
the positive (+} cable.

CAUTION: Always remove the negative (-) bat-

tery cable before the positive (+) battery cable
to prevent accidental electrical shorting and personal
injury.

Do not allow the battery to remain in discharged condi-
tion for any length of time. Do not operate the machine
if the battery is in peoor condition or discharged
beyond 80%, specific gravity below 1.120.

Ciean the top surface and the terminais of the battery
periodically. Use a strong solution of baking soda and
water. Brush the solution sparingly over the battery
top, terminals, and cable clamps. Do not allow any
baking soda selution to enter the battery. Use a wire
brush to clean the terminal posts and the cabie
connectors. After cleaning, apply a coating of clear pe-
troleum jelly to the terminals and the cable connec-
tors. Keep the top of the battery clean and dry.

Keep ail metallic objects off the top of the battery, as
they may cause a short circuit. Replace worn or dam-
aged wires.

The electrolyte level in regular non-sealed batteries
can be checked. It must always be above the battery
plates. Add distilled water to maintain solution at the
correct level above the plates, but do not overfill.
Never add acid to batteries, only water. Keep vent
plugs firmly in place at all times, except when adding
water or taking hydrometer readings.

WARNING: Avoid contact with battery acid.

Battery acid can cause severe burns. Wash im-
mediately and get medical attention if contact with
battery acid occurs.

If when checking battery specific gravity, one or more
battery cells tests lower than the other batiery cells,

(0.050 or more) the ceil is damaged, shoried, or is
about to fail.

NOTE: Do not take readings immediately after a&ding
water—if the waier and acid are not thoroughly mixed,
the readings may not be accurate. Check the hydrome-

ter readings against this chart:
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SPECIFIC GRAVITY BATTERY
AT 80° F (26.6° C) CONDITION
1.260 - 1.280 e oo 100% charged
1.230 - 1.250 ittt et eeeen.. 1 9% ChaTged
1.200 - 1.220. e vciirensiie s eeninnene. 90% Charged
1170 = 1190 s 29% Charged
1.110 - 1,130 v DisCharged

NOTE: If the readings are taken when the battery slec-
troiyte is any femperature other than B0® F (26.6° C),
the reading must be temperature corrected.

To determine the correclted specific gravity reading
when the temperature of the battery electrolyte is
other than 80° F {26.6° C):

Add to the specific gravity reading 0.004, 4 points, for
each 10° F (5.5° C) above 80° F (26.6° C).

Subtract from the specific gravity reading 0.004, 4
points for each 10° F (5.5° C) below 80° F {26.6° C).
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BELTS AND CHAINS

ALTERNATOR BELT

The alternzator belt is driven by the engine crankshaft
sheave and drives the alternator sheave. Check and
adjust the alternator belt tension afier every 200
hours of operation.

To tighten the alternator belt, loosen the alternator
mounting bolts and pull the alternator away from the
engine until the beit is snug; then fighten the bolis.
Do not use a pry bar on the aliernator as it will
damage the alternator. Proper belt tension is oblained
when the belt deflects 0.09 in (2 mm) from a force of
7 10 10 Ib (3 to 4.5 kg) apphed at the mid-point of the
iongest span.

ENGINE FAN BELT

The engine fan belt is driven by the engine crankshaft
sheave and drives the engine fan sheave. Check and
adjust the engine fan beit fension ahter every 200
hours of eperation.

To tighten the engine fan bell, Ioosen the beit idler
bracket mounting bolts, pull the idler bracket away
from the engine until the belt is snug, then tighten the
bolts. Proper belt tension is obtained when the beit de-
fiects 0.25 in (6 mm) from a force of 1 to 2 Ib (0.5 to
0.9 kg) applied at the mid-point of the longest span.

BELTS . ) 02175

A. Vacuum Fan Beit Idler Sheave
B. Vacuum Fan Drive Belt

C. Engine Fan Drive Belt

D. Engine Fan Belt ldler Sheave

VACUUM FAN BELT

The vacuum fan belt is driven by the engine crank-
shaft sheave and drives the vacuum fan sheave.
Check and adjust the vacuum fan belt alignment and
tension after every 200 hours of operation.

3-.48

To check belt sheave alignment, use a straight edge
on the sheave faces. The vacuum fan sheave should
fine up with the engine crankshaft sheave within 0.08
in (1.5 mm). To fighten the vacuum fan beit, loosen
the belt idler hracket mounting bolts, pull the idler
bracket away from the engine until the belt is snug,
and tighten the bolts. Proper belt tension is obtained
when the belt deflects 0.25 in (6 mm) from a force of
3 to 4 |b (1.4 1o 1.8 kg) applied at the mid-point of the
longest span.

STATIC DRAG CHAIN

A static drag chain is provided to prevent the buildup
of static electricity in the machine. The chain is at-
tached to the machine by a rear brush skirt retaining
balt.

The chain should make contact with the floor at all
times.
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DEBRIS HOPPER

HOFPER DUST FILTER

The dust filter filters the air which is drawn up from
the main brush compariment through the hopper. The
dust filter is equipped with a shaker motor to remove
tie accumulated loose dust particles. The dust filter
shaker motor is operated by the vacuum fan shut-off
control lever. Shake the dust filter before dumping the
hopper and at the end of every work shift. Inspect and
clean or replace the dust filter after every 100 hours
of operation.

To clean the dust filter, use one of the following
methods:

- ® TAPPING - Tap the filter gently on a flat surface
with the dirty side down. Do not damage the
edges of the filter element or the filter will not
seat properly in the filter frame.

® AIR - Blow compressed air, 35 psi (240 kPa)
maximum, through the dust filter opposite the
direction of the arrows. This may be done with
the dust filter in the machine. Always wear eye
protection when using compressed air.

® WATER - Soak the dust filter in a water and
mild detergent solution. Rinse the dust filter
untif it is clean. The maximum water pressure
allowable is 40 psi {275 kPa). Air dry the wet
dust filter; do not use compressed air.

NOTE: Be sure the dust filter is dry before reinstailing
it in the machine.

TO REMOVE HOPPER DUST FILTER

1, Stop the engine and engage the machine park-
ing brake.

A WARNING: Always park on a level surface,
stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

2. Pugh the hopper cover latch release lever to
open the hopper cover.

3. Disconnect the shaker mofor wire connectors.
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8.

9.

A. Dust Filter Shaker Assembly
B. Dust Filter

C. Spring Mounting Bolt

D. Filter Retaining Tab

Remove the dust filter spring meunting bolt
from each spring.
Loosen the eight dust filter retaining tab bolts.

Rotate the retaining {abs 1o allow the dust fiiter
to be removeq.

Lift the dust filter shaker assembly off the dust
filter element. ’

Lift the dust filter element out of the dust filter
frame.

Clean or discard the dust filter as required.

TO INSTALL HOPPER DUST FILTER

1.

Place the cleaned or new dust filter in the
hopper dust filter frame with the arrows pointing

2.

3.

INSTALLING DUST FILTER 02177
A. Dust Filter
B. Dust Filter Frame
Rotate the retaining tabs to hold the dust filter
in the filter frame.
Tighten the retaining tab bolts.
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4. Slide the dust filter shaker assembly in position
over the dust filter.

5. Thread the two bolts through the mounting
' springs and into the dust filter frame. Tighten
the boits.

6. Reconnect the shaker motor wire connectors.

7. Close the hopper cover.

HOPPER FUSIBLE LINK

The hopper fusible link is a device which, in case of a
fire in the hopper, allows the hopper fire door to
close, cutting off air to the fire.

The fusible link is positioned between the hopper fire
door and the hopper frame. It is accessible through
the hopper door. .

If a loss of dust control is noticed, check the fusibie
link for breakage or failure due to heat or vibration. Do
not wire the fire door open, use a fusible link.

TO REPLACE HOPPER FUSIBLE LINK -

1. Stop the engine and engage the machine
parking brake.

WARNING: Always park on a leve! surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from
creeping or rolling.

2. Open the vacuum wand connection door and
pull the fire door chain out of chain keeper siot.
Open the hopper door.

Remove the pieces of fusible link.

Boit a new fusible link to the fire door, using a
washer to space the link away from the fire
door. Connect the “S" hook to the free end of
the link.

FUSIBLE LINK INSTALLATION 02178

A. Fire Door
B. Fusible Link
C. Chain

3-50

6. Close the hopper door.

7. Open the vacuum wand connec¢tion door and
the fire door by pulling the fire door chain up
and sliding it into the chain keeper slot.

DEBRIS HOPPER

The debris hopper collects all of the debris swept up
by the machine. The hopper has four areas of
adjusiment. They are: hopper lift linkage, hopper
stops, arm lock bracket, and hopper adjustments. All
of the adjustments have been made at the factory and
reguire no regular maintenance. in the event that the
hopper components are repaired or replaced, the
hopper must be readjusted for best performance.

The hopper adjustments must be made in the order
specified. Make all adjustments with the engine off
and parking brake engaged. If the adiustmenis are
made with the hopper raised, be sure to engage the
hopper safety support bar.

TO ADJUST HOPPER

NCTE: Empty the debris hopper and temporarily
remove the hopper lift linkage side paneis lo more
easify make the adjustments.

A, HOPPER LIFT LINKAGE

1. Stand clear and cycle the hopper up and
down. Watch for signs of BRinding,
sloppiness, or misalignment of the lift arm
linkage. Reshim tco remove hinding,
sloppiness, or misalignment of the linkage
as necessary.

WARNING: Stand clear of hopper and hopper
linkage whenever the hopper is raised or in
motion.

B. HOPPER 8TOPS

1. The two top hopper stop bolts, one on each
side, prevent the lift cylinders from over
extending. Adjust the stop bolts so the lift
linkage stops against the bolts and still
allows the hopper to raise to the required
height.

2. The bottom stop bolts prevent the lift
cylinders from bottoming. Loosen the jam
nut on each down stop bolt. Thread the
bclts into the frame. Extend each hydraulic
cylinder 0.38 in (10 mm} from its “fully
retracted” position. Thread the stop bolt out
of the frame until the bolt contacts the
bottom of the lift linkage. Secure the stop
hoit positions with the jam nuts.
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event the operator tries to lower the hopper
and it becomes jammed or hung up. The arm
lock bracket must be adjusted so it drops
and latches when the hopper is raised and
unlatches when the hopper is lowered.
Adjust the locking strip so the spring lifts the
bracket as it comes in contact with the lock-
ing strip, and lowers the bracket as it iooses
contact with the strip.

STOP BOLT 02179

A. Lift Linkage
B. Stiop Bolit
C. Hydraulic Cylinder

3. The upper arm wedge stop aliows adjustment
50 both upper arm slider pins contact their

DISENGAGED ARM LOCK BRACKET 02181

! ! A. Locking Strip
stops at the same time as the hopper is B. Spring
being rolied out. Roll out the hopper and ob- C. Arm Lock Bracket
serve the slider pins. if they do not top out at D. Lift Arm

the same time, loosen the wedge stop bolt on
the top left Iift arm and move the wedge to
match the travel of the right siider pin. Tight-
en the wedge stop bolt and check to make
sure the pins stop at the same time. Readjust
as necessary.

ENGAGED ARM LOCK BRACKET o2re2

A. Arm Lock Bracket
B. Lift Arm
C. Lift Arm Stop

WEDGE STOP 02180

A. Left Slider Pin
B. Wedge Stop Bolt
C. Wedge Stop

C. ARM LOCK BRACKET
1. The arm lock bracket locks the upper lift arm

D. HOPPER ADJUSTMENTS

1. The side-io-side and front-to-back adjust-
ments allow the hopper to be centered in the

in the “fully extended” position when the
hopper is in the “raised” position. This pre-
vents the hopper from rolling back in the

POWER SWEEPER - 360 MM146 {10-85) LITHO 1IN U.5.A.

machine. Make sure the hopper does not in-
terfere with any other parts when in motion.
COne bolt on each side of the hopper adjusts
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the side-to-side position. Loosen both bolts
before making an adjustment. Tightening
one bolt closes the gap on its side of the
hopper. Tighten both bolts after the hopper
is centered side-to-side with respect to the
hopper lift arms.

Five bolts on each side of the hopper adjust
the front-to-back position. Loosen all of the
bolts, reposition the hopper, and tighten the
bolts.

02183
HOPPER POSITION ADJUSTMENT BOLTS

A. Hopper

B. Front-to-Back Adjustment Bolts
€. Hopper Pivot

D. Side-to-Side Adjustment Bolt

2. The hopper cover hinges and iatch
determine the tightness of the hopper cover
seal. Adjust the hinges and latch so the
entire seal is compressed evenly. The
hopper cover hinges have slots to allow
adjustment.

/

. N
HOPPER COVER HINGE 02161
A. Hinge '

B. Hopper Cover
3-52 '

The latch height is adjusted by loosening,
repositioning, and tightening the latch
striker. The latch position can also be
adjusted hy loosening, repositioning, and
retightening the latch bracket mounting bolts.

HOPPER COVER LATCH STRIKER 02184

A. Hopper Cover
B. Latch Striker
C. Mounting Bolt

. The two rear hopper stops determine the

height of the rear of the hopper. Adjust the
stop bolts so the rear of the hopper is 0.3%
to 0.50 in {10 to 15 mm)} lower than and
parallel to the relay panel cover and the
valve cover panel. :

=

REAR HOPPER STOP BOLTS 02170

A. Hopper
B. Stop Bolt

The retay panel cover and valve cover
panels should also be level side-to-side.
Slots have been provided in the panel
hinges to allow adjustment of the pane]
positions.
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The relay panei cover and valve cover panels
should also be level side-to-side. Slots have
been provided in the panel hinges to allow
adjustment of the panel positions.

YALVE COVER PANEL HINGE 02185

A. Valve Cover Panel
B. Hinge

4. The front bumper should.be aligned with the
side bumpers without interference,

E. OTHER ADJUSTMENTS

The vacuum fan-to-hopper seal and speed limi-
ter must be readjusted after adjusting the
hopper. See To Adjust Vacuum Fan Shutoff and
Speed Limiter.
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BRUSHES AND ROTARY SEAL™

MAIN BRUSH

The main brush is tubular and runs the width of the
machine, sweeping debris into the debris hopper. It
shouid be inspected daily for wear or damage.
Remove any string or wire found tangled on the main
brush, main brush drive hub, or main brush idler hub.

Rotate the main brush end-for-end afier every 50
hours of operation for maximum brush life and best
sweeping performance.

The main brush pattern should be checked daily. it
should be 2 to 2.5 in (50 to 65 mm} wide with the
main brush in the “normal” position. Main brush pat-
tern adjustments are made by turning the height ad-
justment knob behind the side shroud next to the
operator's left leq.

The main brush should be replaced when the remain-
ing bristles measure 1.25 in (30 mm) in length.

TO REPLACE MAIN BRUSH
1. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
‘before working on the machine to keep it irom creep-
ing or rolling.

2. Place the main brush in the “free-float” position.
CAUTION: Wear gloves to protect your hands
when replacing the main brush. Brush bristles

and trapped debris may injure hands.

3. Open the right side main brush door.

4. Remove the brush idler arm retzining bolt from
the arm hub.

MAIN BRUSH IDLER ARM 02186

A. Brush idler Arm
B. Arm Retaining Bolt

Home
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5. Pull the brush idler arm off the arm hub. -

6. Grasp the main brush; pull it off the brush drive
plug and out of the main brush compartment.

7. Place the new or rotated end-for-end main
brush on the flpor next to the access door.

8. Align the main brush drive siots with the drive
 keys on the main brush drive plug.

9. 8lide the main brush into the brush compart-
ment and onto the drive plug. Make sure the
drive slots and keys mate.

10. Align the main brush idler plug slots with the
main brush keys.

11. Slide the main brush idler plug into the main
brush tube.

12. _Slide the brush idler arm onto the arm hub.

13. Thread the brush idier arm retaining bolt
through the idler arm and into the arm hub.

14. Tighten the brush idler arm retaining bolt.
15. Close the right side main brush door.

16. Check and adjust the main brush pattern as de-
~scribed in To Check and Adjust Main Brush
Pattern.

TO CHECK AND ADJUST MAIN BRUSH PATTERN

1. Apply chalk, or some other material that will not
blow away easily, o a smoocth, level floor.

2. With the side brush and main brush in the.
“up-off” position, position the main brush over
the chalked area.

3. Place the main brush control lever in the
“normal” position for 15 to 20 seconds while
keeping a foot on the brakes to keep the ma-
chine from moving. This will lower and start the
main brush rotating.

4. Pilace the main brush control lever in the
“up-off” position.

NOTE: If chalk or other material is not available, alfow
the brushes to spin for two minutes.

5. Drive the machine off the test ares.

6. Observe the width of the brush pattern. The
praper brush pattern width is 2 to 2.5 in (50 to
65 mm}.
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To widen the main brush pattern, loosen the main
brush height adjustment lock knob and turn the
height adjustment knob counterciockwise from the
top. To reduce the width of the main brush pattern,
loosen the lock knob and turn the adjustment knob
clockwise from the top. Tighten the lock knob against
the adjustment knob and recheck the main brush
pattern. Repeat the procedure uniil the main brush
pattern is within specified range.

NORMAL MAIN BRUSH PATTERN 00582

A. Main Brush Pattern
B. 2 to 2.5 in {50 to 65 mm)

A

TAPERED MAIN BRUSH PATTERN 00801
A. Main Brush Pattern

N2150

If the main brush pattern is tapered, remove the main MAIN BRUSH HEIGHT ADJUSTMENT KNOB
brush idler arm. Loosen the right side main brush . .
cross shaft bearing mounting bracket bolts and brush ; l::;ih:(::;ustment Knob
leveling holt jam nut. Adiust the brush leveling bolt C. Access Door
and pivot the bearing mounting bracket to level the .
cruss shaft. Tighten the bearing mounting bracket and .
the jam nut. Replace the main brush idler arm. Check ROTARY SEAL™ _
the main brush pattern and readjust as necessary. The Rotary Seal™ loads. the hopper with debris
Then adjust the width of the main brush pattern. picked up by the main brush and seals the main

: brush compartment. It should be inspected daily for
wear or damage, and adjustment. Remove any string
or wire found tangled on the Rotary Seal™ or drive
hub.

The Rotary Seal™ blades should clear the floor by
0.12 in {5 mm). The height adjustment is made by ad-
justing the two stop bolis. The Rotary Seal™ side
shields should clear the side of the main frame by
0.12in (5 mm).

TO REPLACE ROTARY SEAL™ BLADES

1. Empty the debris hopiper.

2. Raise the hopper, engage the hopper safety
support bar, and lower the hopper onto the sup-

port bar.
MAIN BRUSH LEVELING BOLT - p2188
A. Bearing Mounting Bracket WARNING: Always engage the hopper safety
B. Leveling Bolt support bar before working under a raised
C. Jam Nut hopper. Do not rely on the machine hydraulic system
D. Idler Arm to keep the hopper in the “raised” pesition. The hy-

draulic system may leak internally, allowing the
hopper to lower, crushing anything under it.
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3. Stop the engine and engage the machine
parking brake.

A WARNING: Always park on a level surface,
stop the engine, and engage the parking brake
before working on the machine to keep it from
creeping or rolling.

4. Place the main ‘brush controf lever in the
“normal” position.

5. Open the right and left side main brush doors.

6. Remove the two bearing flange bolts.

IDLER ARM : 02187

Rotary Seal™ Retainer
idler Arm

. Locking Collar
Bearing Flange Boit
String Guard Bolt
String Guard

"moomp

7. Loosen the bearing locking coliar set screws;
remove the locking collar.

8. Remove the two string guard bolts.

9. Remove the bolt that goes through the drive
end of the Rotary Seal™ retainer.

10. Slide the Rotary Seal™ assembly off the idler
arm and drive coupling.

11. Slide the Rotary Seal™ assembly out of the
machine.

12. Remove the four ring retaining bolts on each
end of the Rotary Seal™.
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13.
14.

15,

16.

17.

18.

18,

20.

ROTARY SEAL™ 02188

A. Seal Retainer

B. Rotary Seal™ Bilade
C. Ring

D. Ring Retainer

Remove the ring retainer and rings.

Slide the existing Rotary Seal™ blades out of
the seal retainer.

Slide new blades into the seal retainer.

02189

INSTALLING NEW ROTARY SEAL™ BLADES

A. Seal Retainer
B. Rotary Seal™ Biade

Secure a new ring and a ring retainer to each
end of the seal retainer. '

Slide the drive end of the Rotary Seal™
assembly onto the drive coupling. Be sure the
drive hole on the coupling and seal retainer line
up.

Slide the Rotary Seal™ assembly up onto the
idler arm.

Start the string guard bolts to hold assembly in
place.

Replace bolt through seal retainer and drive
coupling.
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21. Secure string guard bolis.

22. Replace bearing locking collar.

23. Replace the two bearing flange bolis.

24, Secure the bearing locking collar set screws.

25, Adjust the Rotary Seal™ as described in To
Adjust Rotary Seal™.

TO ADJUST ROTARY SEAL™
1. Empty the debris hopper.

2. Raise the hopper, engage the hopper safety
support bar, and lower the hopper onto the sup-
port bar.

WARNING: Always engage the hopper safety

support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position. The hy-
drauvlic system may leak internally, allowing the
hopper to lower, crushing anything under it

3. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a2 level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

4, Place the main brush control lever in the
“pormal” position.

5. Open the right and |eft side main brush doors.

6. Measure the distance between the bottom of
the Rotary Seal™ blades and the floor. There
should be 0.12 in (5 mm) clearance. Adjust the
stop bolt on each side of the machine to adjust
Rotary Seal™ height. Tighten the stop boits jam
nut to secure adjustment.

ROTARY SEAL™ 02187

Side Shield
Adjustment Bolt
Idler Arm
Rotary Seat™
Jam Nut

Stop Bolt

amoomPe
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Loosen the side shield adjustment boits.

Slide the side shield in or out until there is a
0.12 in (5 mm} space between the side shield
and the machine frame. Tighten the adjustment
baolts.

SIDE BRUSH

The side brush sweeps debris from curbs or gutters
into the path of the main brush. It shouid be inspected
daily tor wear or damage. Remove any string or wire
found tangled on the side brush or side brush drive
hub.

The side brush pattern should be checked daily. The
side brush should just contact the floor when the
brush is in motion. Side brush pattern adjustments
are made by adjusting the clevis on the side brush {ift
cable or by connecting the clevis to a different link of
the side brush lift chain.

: ' 02158
SIDE BRUSH LIFT CHAIN AND CLEVIS

A. Lift Cable
B. Clevis

C. Lift Chain
D. Side Brush

Two other cables control the in-out movement of the
side brush. They require no regular adjustment. When
replacing the cable which puils the side brush in as
the hopper raises, adjust the cabie so the front of the
side brush swings in even with the front of the ma-
chine frame. When replacing the cable which pulls
the side brush out, adjust the cable sc the spring
backing plate is 0.5 in {15 mm) inside of the spring
tube when the side brush is in the “operating” pesition
and the hopper is in the “rolled-out and lowered”
position. '
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SPRING BACKING PLATE 02180

A. Spring Tube
B. Backing Plate
C. Cable Adjustment Nut

The side brush should be repiaced when the remain-
ing brush bristle measures 2.5 in (85 mm} in length.

TO REPLACE SIDE BRUSH
1. Empty the debris hopper.

2. Raise the hopper, engage the hopper safety
support bar, and lower the hopper onto the sup-
port bar. '

WARNING: Always engage the hopper safety

support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position. The hy-
draulic system may leak internally, allowing the
hopper to jower, crushing anything under it

3. Place the main brush control lever in the
"normal” position.

4. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

5. Remove the plugbutton from the top of the side
brush bumper.

3-58

SIDE BRUSH 02191

A. Side Brush

B. Side Brush Bumper

C. Plugbutton

D. Side Brush Retaining Bolt

Rotate the side brush by hand until a bol} ap-
pears through the hole in the side brush
bumper. Remove the boit.

Remove all four of the side brush retaining
balts to remove the side brush.

Position the new side brush under the side
brush bumper. Line up one of the four side
brush mounting holes with the hole. in the side
brush bumper and side brush adapter.

Secure the side brush to the side brush adapter
with the bolts removed earlier.

Adjust the side brush pattern.

Disengage the hopper safety support bar and
lower the hopper.
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SKIRTS AND SEALS

HOPPER LIP SKIRT

The hopper lip skirt is located on the bottom rear of
the hopper. Its purpose is io float over debris, control
dust and help deflect the debris into the hopper.

The hopper lip skirt should be inspected for wear or
damage daily. .

TO REPLACE HOPPER LIP
1. Empty the machine debris hopper.

2. Stop the machine on a level surface arid
engage the machine parking brake.

3. Raise the hopper, engage the hopper safety
support bar, and lower the hopper onto the
hopper safsty support har.

A WARNING: Always engage the hopper safety
support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position. The hy-
draulic system may leak internally, allowing the
hopper to lower, crushing anything under it.

4. Stop the engine.

A WARNING: Always park on a Jevel surface,
stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

5. Remove the hopper lip retaining strip mounting
bolts.

HOPPER LIP SKIRT 02170

A. Hopper Lip Skirt
B. Retaining Strip

8. Remove the hopper lip retaining strip and worn
or damaged hopper lip.
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7. Thread the retaining strip mounting boits
through the retaining strip, the hopper iip
segment, and into the hopper.

Tighten the mounting bolts.
Start the engine.

10. Raise the hopper, lower the hopper safety sup-
port bar, and lower the hopper.

11. Stop the engine.
BRUSH DOOR SKIRTS

The brush door skirts are located on the bottom of
each of the two main brush doors. They seal the main
brush compartment. The skirts should be inspected
for wear or damage and adiustment daily.

TO REPLACE AND ADJUST BRUSH DOOR SKIRTS
1. Stop the machine on a smooth, level surface.
2. Stop the engine and engage the machine park-
ing brake.

A WARNING: Always park on a level surface,
stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

3. Open the main brush doors.

4. Remove the brush door skirt retaining bolts.
|

BRUSH DOOR SKIRT 02162

A. Brush Door
B. Brush Door Skirt

5. Remove the skirt retaining strip and the door
skirt.

6. Position the new door skirt and skirt retaining
strip on the brush door.
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7. Thread the skiri retaining bolts through the
tbrush door, the door skirt, and into the skirt
retaining strip.

NOTE: The brush door skirts have slotted holes to
allow for a ground clearance adjusiment The door
must be closed for proper adjustment.

8. Slide the brush door skirt up or down so that
the skirt clears the fioor up to 0.12 in (5 mm).

9. Tighten the skirt retaining bolis.
10. Close the brush doors.
REAR SKIRTS

The skirts are located on the bottom rear of the main
brush compartment. They seal the main brush
compartment. The seals should be inspected for wear
or damage and adjustment daily.

TO REPLACE AND ADJUST THE REAR SKIRTS
1. Stop the machine on a smooth, level surface.
2. Stop the engine and engage the machine park-
ing brake.

WARNING: Always park on a level surface,

stop the engine, and angage the parking brake
before working on the machine to keep it from creep-
-ing or rolling.

3. Open the main brush doors.

REAR SKIRTS 02186

Brush Idler Arm

Skirt Retaining Strip
Rear Floor Skirt

Skirt Mounting Angle
Brush Contact Skirt
Skirts Mounting Bracket

nmoow»

4. Remove the main brush as desctibed in To Re-
place Main Brush.

3-60

5. Remove the front skirts mounting bracket retain-
ing bolts. Remove the skirts assembly in one
piece.

6. Disassemble the skirts assembly.

7. Reassemble the skirts assembly with a new
floor skirt and brush skirt.

8. Reinstall the skirts assembly in the machine.

9. 8lide the rear floor skirt up or down so that the
skirt clears the floor up 10 0.12 in (8 mm).

10. Tighten the retaining bolts.

11. Reinstall the main brush.
HOPPER SIDE SKIRTS

The hopper side skirts are located on the bottom front
sides of the main brush compartment. They seal the
main brush compartment. The seals should be in-
spected for wear or damage and adjustment daily-

TO REPLACE AND ADJUST HOPPER SIDE SKIRTS
1. Empty the machine debris hopper.

2. Stop the machine on a level surface and
engage the machine parking brake.

3. Raise the hopper, engage the hopper safety
support arm, and lower the hopper onto the
hopper safety support bar.

WARNING: Always engage the hopper safety

support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position The hy-
draulic system may leak interpalty, allowing the
hopper to lower, crushing anything under it.

4. Stop the engine.

WARNING: Always park on a level surface,
stop the engine, and engage the parking brake -
before working on the machine to keep it from creep-
ing or rolling.
§. Open the main brush doors.
6. Remove the hopper side skirt retaining strips.

7. Remove the side skirts.
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MAIN BRUSH COMPARTMENT SEALS o218
A. Door Seals

HOPPER SIDE SKIRTS 02182 B. Main Brush Idler Arm
A. Side Skirt
B. Retaining Boit : HOPPER SEALS
8. Loosely install new side skirts with the retaining. The hopper seals are located on the top and side por-
strips. tions of the machine frame which contacts the
9. Slide the skirt up or down so the skirt clears hopiper.hTh:eg bsegl the T&;nf brush compc?rtment. ':the
the floor up to 0.12 in (5 mm). seals shou e inspected for wear or damage after

every 100 hours of operation.
10. Tighten the retaining bolts.

11. Start the engine.

12. Raise the hopper, disengage the safely bar, and
lower the hopper.

”41 ‘ s
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13. Stop the engine.

MAIN BRUSH DOOR SEALS

The maim brush door seals are located on beth main
brush doors and on corresponding portions of the
main frame. They seal the main brush compartment.
The seals should be inspected for wear or damage
after every 100 hours of gperation.

HOPPER SEALS 02192

A. Top Seal
B. Side Seal

MAIN BRUSH DOOR SEALS 02162

A. Main Brush Door
B. Door Seals

POWER SWEEPEHR - 360 MM146(10-35) LITHO IN U.S.A. 3-61




FIRE DOOR SEAL

The fire door seal is located on the fire door. 1t seals
the debris compartment from the filter compartment in
case of fire, and als¢ whenever the vacuum wand ac-
cessory is being used. The seal should be checked
tor wear or damage after every 100 hours of operation.

FIRE DOOR SEAL 02178

A. Fire Door
B. Door Seal

HOPPER DOOR SEALS

The hopper door seals are located on the top ang side
door contact edges of the hopper and the botlom edge
of the hopper door. They seal the hopper door. The
seals should be checked for wear or damage after
every 100 hours of operation.

HOPPER COVER SEAL 02184

A. Hopper Cover
B. Cover Seal

HOPPER VACUUM FAN SEAL

The hopper vacuum fan seal is located on the rear of
the hopper. It seals the hopper filter compartment to
the vacuum fan intake bracket. The seal should be
checked for wear or damage after every 100 hours of
operation. Check to make sure that the seal is making
good contact with the vacuum fan intake bracket. The
seal should be compressed 0.12 in {5 mm) by the
contact.

HCOPPER DOOR SEALS 02193

A, Hopper Door

B. Bottom Seal

C. Hopper Mounted Seals
D. Hopper

HOPPER COVER SEAL

The hopper cover seal is located on the bottom of the
hopper cover. [t seals the hopper filter compartment.
The seal should be checked for wear or damage afier
every 100 hours of operation. Check to make sure the
seal is evenly compressed. Adjust the hopper cover
hinges and latch striker to adjust seal compression as
described in To Adjust Hopper.
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HOPPER YACUUM FAN SEAL 02170

A. Hopper
B. Seai

To adjust seal contact, loosen the vacuum .fan intake
bracket mounting bolts. Pivot the bracket into the cor-
rect position and retighten the holts.
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VACUUM FAN INTAKE BRACKET D2104

A. Intake Bracket
B. Bracket Boit

C. Engine Cover

D. Fan Exhaust Seal
E. Vacuum Fan

VACUUM FAN SHUTOFF SEAL

The vacuum fan shutoff seal is located in the vacuum
fan intake bracket. The shutoff controls the vacuum to
the hopper filter compartment. The seal should be
checked for wear or damage after every 100 hours of
operation. The seal can be removed by removing the
two seal retainer screws. Sandwich the new seal be-
tween the seal retainers and secure the assembly
with the screws removed eariier. The shutoff control
is factory adjusted and should only need adjustment
after replacing orie of the shutoff linkage components
or after the vacuum fan intake bracket has been
repositioned.

VACUUM FAN SHUTOFF 32169

Seal Retainer

Seal

Vacuum Fan Intake Bracket
Return Spring

Clevis

Rod

Roll Pin

Speed Limiter Bracket

IoMMOoOwy
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TO ADJUST VACUUM FAN SHUTOFF
1. Empty the machine debris hopper.

2. Stop the machine on a level surface and
engage the machine parking brake.

3. Raise the hopper, engage the hopper safety
support bar, and lower the hopper onio the
hopper safety bar.

WARNING: Always engage the hopper safety

support bar before working under a raised
hopper. Do not rely on the machine hydraulic system
to keep the hopper in the “raised” position. The hy-
draulic system may leak internally, allowing the
hopper to lower, crushing anything under it.

4. Stop the engine.

WARNING: Always park on a level surface,

stop the engine, and engage the parking brake
before working on the machine to keep it from creep-
ing or rolling.

5. Place the vacuum shutoff control lever in th
“open” position.

6. Adjust the rod clevis so the shutoff seal is in
“wvertical” position, stopping air flow.

7. Push the speed limiter brackei down—the shut
off seal should move into a “horizontal
pasition, allowing air to tlow.

8. Place the vacuum shutoff control lever in the
“close” position. The shutoff seal should remain
in the “vertical” position even if the speed limi-
ter bracket is pushed down. Adjust the shutoff
cable position on the cable retaining bracket to
adjust the shuioff seal.

VACUUM FAN SHUTOFE CABLE 02196

A. Cable Retaining Bracket .
B. Shutoff Cable

C. Vacuum Fan Intake Bracket

D. Seal Retainer

9. Start the engine.

10. Raise the hopper, disengage the hopper safety
support bar, and iower the hopper.

11. Stop the engine.
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LATCHES

HOPPER COVER LATCH

The hopper cover latch keeps the hopper cover in
place when dumping the debris hopper. Pushing the
latch lever to the right reieases the latch. It can be
lubricated with a dry lubricant. The latch should ke
adjusted 1o make the hopper cover compress the
hopper cover seal.

The latch mechanism is in a fixed position. To adjust
the latching action, the latch striker or latch mounting
bracket must be loosened, repositioned, and tightened.

HOPPER COVER LATCH 02176

A. Latch
B. Filter Frame

LATCH STRIKER 02184

A. Hopper Cover
B. Striker
C. Mounting Bracket

MAIN BRUSH DOOR LATCHES

The main brush door latches keep the main brush
doors closed during normal machine operation.
Pushing the latch lever up releases the latch. The
latches can be lubricated with a dry lubricant. The
latches are mounted in a fixed position. To adjust
each door latching action, its jatch strikers must be
loosened, repositioned, and tightened.
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MAIN BRUSH DOOR LATCH 02162

A. Main Brush Door
B. Latch

ACCESS DOOR LATCH

The main brush height knob access door latch keeps
the access door closed during normal machine
operation. Pulling the latch handie out and rotating it
releases the latch. To adjust the latch, loosen the

_ lateh tongue nuts, Thread them in or out to move the

latch tongue and retighten the nuts.

ACCESS DOOR LATCH 02150

A. Access Door
B. Latch

C. Latch Tongue
D. Tongue Nut
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LEFT SIDE DOOR LATCH

‘The left side door latch keeps the door closed during
normal machine operation. Pushing the latch button in
releases the latch. To latch the door shut, the laich
bar must be pressed flush with the door. To adjust the
latch, thread the adjustment screw in or out until the
latch closes with the door shut.

LEFT SIDE DOOR LATCH 00039

A. Left Side Door

B. Latch Retention Bracket
C. Latch

D. Adjustment Screw
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BRAKES AND TIRES

SERVICE BRAKES

The service brakes are hydraulically activated by a
master brake cylinder. Check the master brake cvlin-
der fluid level after every 400 hours of operation and
add brake fluid as needed. The master brake cylinder
is located in front of the operator station. If, due to
wear or replacement, the brakes need adjustment, an
automotive-type tightening mechanism has been
provided on each brake assembly. A mechanism is
located behind a plugbutton on each side of the inner
main frame.

If necessary, adjust the brake clevis on the master
cylinder push rod so that the brake pedal is in a2 hori-
zontal position when the cylinder push rod starts to
engage the master cylinder piston.

BRAKE LINKAGE 02197

A, Brake Pedal

B. Brake Clevis

€. Master Cylinder Push Rod
D. Master Cylinder

Brakes require bieeding whenever air enters the
system, lowering the effective braking pressure. Air
can enter when the masier cylinder or wheel cylinders
are serviced or if the fiuid in the reservoir runs dry.
Air can also enter through a Ieaky brake line or hose.
Find the leaking line and replace it before bleeding
the system.

Whenever handling brake fluid, do not get any on the
brake shoes, drums, or body paint. Brake pads will be
permanently damaged, requiring replacement. Body
paint can also be damaged unless the area is wiped
with a clean cloth and washed with a scapy solution
immediately.

TO BLEED THE BRAKES

1. Make sure that the brake fluid reservoir is full
and that the vent in the cap is open.
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2. Connect a plastic or rubber tube to the bleeder
vaive on the ieft front wheel. Suspend the other
end of the tube in a jar or bottle filled with a
few inches of brake fluid. During the remaining
sieps, keep this end submerged at all times
and never let the level in the brake fiuid reser-
voir drop below one half full.

3. Open the bleeder valve on the left front wheel
about one turn. Have an assistant press the
brake pedal slowly to the floor. As soon as the
pedal is all the way down, close the bleeder
valve and let the pedal up. Repeat this step as
many times as necessary, until fluid free of air
bubbtes flows from the tube.

4. Bleed the right front wheel in the same manner
as described in the steps above. Keep checking
the brake fluid reservoir to be sure it doesn't
run out of fluid. '

S. When all wheels are bled, discard the brake
fluid in the jar or bottie; never reuse such fluid.

6. Fill the brake fluid reservoir with ciean fluid.
PARKING BRAKES

The parking brakes are mechanically activated by the
parking brake lever and two cables.

The parking brakes should be adjusted whenever the
machine rolis after engaging the parking brake, when
it becomes very easy to engage the parking brake,
and after every 200 hours of operation. The parking
brake may be routinely tightened by turning the
knurled knob on the end of the parking brake clock-
wise. |f the knob adjustment is inadegquate, fully
loosen the knob, loosen the brake cable mounting
nuts located under the operator seat, thread the iower
nuts closer to the end of the cable, and retighten the
top nuts. Be sure to thread each of the nuts out the
same number of turns. Adjust the parking brake so it
wil! hold the machine on a smooth 8° ramp.

TIRES

The standard front machine tires are pneumatic. The
proper tire air pressure is 80 to 85 psi (550 to 590
kPa}.

The standard rear machine tire is pneumatic. The
proper lire air pressure is 50 to 55 psi (345 to 380
kPa). Check the air pressure of the tires ajter every
100 hours of operation.

Solid tires are available as accessories. No regular
maintenance is required on these tires.
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HARDWARE INFORMATION

The following charts state torque ranges for normal as-
sembly applications of standard plated hardware. De-
crease the specified torque by 20% when using a
thread lubricant. Do not substitute lower grade hard-
ware for higher grade hardware. if higher grade hard-
ware than specified is substituted, tighten only to the
specified hardware torque value to avoid damaging
the threads of the part being threaded into, as when
threading into speed nuts or weldments.

STANDARD BOLT TORQUE CHART

Thread SAE Grade 2 SAE Grade 5 SAE Grade 8
Size Torque 1 1b (N} Torque ft ib (Nm) Torque ft 1 (Nm)
025 in 55(7-8) 7-10 [8-14) 10-13 {14-18)
031 in 9-12 (12-16) 15-20 (20-27) 20-26 (27-35)
038 in 16-21 (22-28} 27-35 (3747} 26-47 (49-64)
0.4in 26-34 (35-46} 43-56 (58.76} 53-76 (72103}
050in 3851 (53-68) 65-85 (88-115) 83-116 (121157
062 in £0-104 (108-141) 130170 (176-231)  117-265 (159-359)
0.75in 120-168 (175-228)  215.280(291-380)  313-407 (424-552)

1.00in 258-335 {350-454} 500-850 (678-881)  757-954 (1026-1234)

NOTE: Decrease torque by 20% when using a thread
lubricant. '

Exceptions to the above chart:

Rear whes! hub nut - 200 to 250 ft b (270 to 340 Nm}
Rear wheel lug nuts - 85 to 85 ft Ib (115 to 130 Nm)
Vacuum fan impeller nut - 45 to 50 ft th (60 to 70 Nm)

METRIC BOLT TORQUE CHART

Thread Class 8.8 Class 10.9 Class 12.9
Size Torque # b (Nm)  Targue ft Io (Nm}  Torque ft Ib {(Nm)
M4 2 {3) 3{5) 4 (8}
M5 4 (7 6 {9) 7{11)
M6 7{11) 10 {18) 1 {18}
M8 18 {27 25 {38) 29 tas)
M10 32 {53) 47 {74) 58 {87}
M12 58 (91 83 (128) 100 {154)
M14 94 {145) 133 {204) 159 (244}
Mi6 144 (222} 196 {313} 235 (375)
M20 260 (434) 336 (610) . 440 (732)
MZ24 470 (750) 664 (1050} 794 (1270)

NOTE: Decrease torque by 20% when using a thread
fubricant.

POWER SWEEPER - 360 MM146 (1-84) LITHO IN W.S.A.

BOLT IDENTIFICATION

Identification

Specification .

ISO-Grade 12.9 01395

Grade Marking and Grade
@ SAE-Grade 5
@ SAE-Grade 8
(28) ISO-Grade 8.8
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HYDRAULIC FITTING INFORMATION

HYDRAULIC TAPERED PIPE FITTING (NPT)
TORQUE CHART

NOTE: Ratings listed are when using teflon thread
seal,

Minimum Maximum
Size Torgue Torgue

1/4 NPT 10ftIb (14 Nm) 30 ft Ib (41 Nm)
1/2 NPT 25ftIb {34 Nm) 50 ft ib (68 Nm)
3/4 NPT 50 ft b (68 Nm) 100 ft Ib (136} Nm)

HYDRAULIC TAPERED SEAT FITTING (JIC)
TORQUE CHART

Tube Thread Maximum
G.D. {in) Size Torque

0.25 0.447-20 9 ftth (12 Nm)
0.38 0.66"-18 20§t 1b {27 Nm)
0.80 0.75"-16 30 f1b (41 Nm)
0.62 0.88"-14 40 ft Ib (54 Nm)
0.75 1.12"-12 70 ft Ib (95 Nm)
1.0 1.31"-12 90 ftIb (122 Nm)

HYDRAULIC O-RING FITTING TORQUE CHART

Tube Thread Minimum Maximum
Q.D. (i) Size Torgue Torgue
0.25 0.44"-20 6ftlb (BNm) 9ftle {12 Nm}

0.38 0.56"-18 13é1b (18 Nm) 20§ Ib (27 N}
*10ft lb (14 Nm) 121t Ib (16 Nm}
0.50 0.75"-16 20 ft1b (27 Nm) 30 ft Ib (41 N}
*21 ftib {28 Nm} 24 it ib (33 Nm)
062 0.88"-14 25 fib {34 Nm) 40t ib (54 Nm)
.75 1.12"-12 45 ftib (61 Nm) 70 ft 1 {35 Nm)
1.0 131712 60t 1b {81 Nm} 90 ib {122 Nm)

NOTE: Do not use sealant on o-ring threads.

*Aluminum bodied components
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