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1. General Safety Information 

1.1 Safety Alert Symbols and Signal Words 
 
SPECIAL NOTE:  This manual contains information pertaining to both the hook lift portion of 
the leaf vacuum, as well as the equipment mounted on the skid.  
 
 
AND ONE MORE:  This unit is 102” wide, which is within legal width for all US interstates and 
federally designated state highways.  When operating on other roadways, consult local and 
state laws regarding legal width. 
 
Our units are built with components produced by various manufacturers.  Some of these items have 
separate instruction manuals, and many are included in the supplemental manuals section.  Where 
this manual indicates that you should read another manual, but you do not have that manual, call 
Bonnell Industries at 800-851-9664 for a free copy.  See page 15 for a list of supplemental manuals 
that may apply to this piece of equipment. 
 
The safety information in this manual is denoted by the safety alert symbol:  ^ 
The level of risk is indicated by the following signal words. 
 
  ^ Danger 

DANGER – Immediate hazards which WILL result in severe personal injury or 
death if the warning is ignored. 

 

^ WARNING 

WARNING – Hazards or unsafe practices which COULD result in severe 
personal injury or death if the warning is ignored. 

 

^ Caution 

CAUTION – Hazards or unsafe practices which could result in minor or 
moderate injury if the warning is ignored. 

 

^ Notice 

NOTICE – Practices that could result in damage to the leaf vacuum or other 
property. 
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1.2 Proposition 65 Warnings 
 

^ WARNING  

Operating, servicing and maintaining a passenger vehicle or off-highway motor 
vehicle can expose you to chemicals including engine exhaust, carbon 
monoxide, phthalates, and lead, which are known to the State of California to 
cause cancer and birth defects or other reproductive harm. To minimize 
exposure, avoid breathing exhaust, do not idle the engine except as necessary, 
service your vehicle in a well-ventilated area and wear gloves or wash your 
hands frequently when servicing your vehicle. For more information go to 
www.P65Warnings.ca.gov/passenger-vehicle. 
 

^ WARNING 

Breathing diesel engine exhaust exposes you to chemicals known to the State of 
California to cause cancer and birth defects or other reproductive harm. 

 Always start and operate the engine in a well-ventilated area. 
 If in an enclosed area, vent the exhaust to the outside. 
 Do not modify or tamper with the exhaust system. 
 Do not idle the engine except as necessary. 

For more information go to www.P65warnings.ca.gov/diesel. 

 

^ WARNING 

Processing wood products can expose you to wood dust, a substance known 
to the State of California to cause cancer.  Avoid inhaling wood dust or leaf 
debris or use a dust mask or other safeguards for personal protection.  For 
more information go to www.P65Warnings.ca.gov/wood. 
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1.3 Vehicle Overloading 
An overloaded vehicle can create dangerous stability and braking problems. The vehicle chassis 
must be properly sized to not exceed the front / rear GAWR (gross axle weight rating), or total GVWR 
(gross vehicle weight rating). Refer to the vehicle chassis manufacturer for the chassis ratings. Other 
considerations for chassis overloading are: 
 

 While operating leaf collection equipment, never exceed the available payload. 

 When determining available payload, always account for the weight of optional equipment, 
operator(s), and completely filled fuel, oil and water tanks. 

 Leaf debris is normally estimated at 400 lbs. per cubic yard. The actual weight may vary 
depending on climate and type of debris being collected. 

 

1.4 Safe Driving During Leaf Collection Operations 
The leaf collection equipment adds substantial width, height and weight to the vehicle. It is imperative 
the driver be trained on the safe operation of this vehicle. 
 

 The collection arm and hose add additional width to the vehicle. Ensure enough distance is 
provided when passing objects. 

 Be aware of overhead obstructions such as tree branches and power lines. 
 The added weight of the leaf vacuum equipment and debris will increase the required 

stopping distance.  
 Use flashing warning lights during leaf collection operations. 
 Leaf collection generates dust which may reduce visibility around the vehicle. 
 Always operate the vehicle at a safe speed. 
 Never allow riders on leaf vacuum equipment. The operator(s) should be properly seated 

inside the vehicle cab with seat belts fastened. 
 Always be aware of pedestrians near the vehicle. 
 Know how to shut down the equipment in an emergency situation. 
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1.5 Safety Decals 
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1.6 General Safety Related to Operation of Vacuum 
 Review safety items with all relevant personal at regular intervals. 
 Ensure all operators are familiar with this manual before operating. 
 Ensure your operation is in compliance with all applicable codes and regulations. 
 Before operating machine, do a safety inspection.  Refer to the pre-start checklist on page 8 

for general procedures.   
 Make sure all personal protective equipment is in order before leaving for the job site.  

Recommended equipment includes hard hat, safety goggles or ski mask, and ear protection. 
 Have a fire extinguisher on hand at all times.   
 Clean leaf debris from machine and engine screen after each load to prevent build-up of 

flammable material.  A leaf blower works well for this.  This can be done during truck change-
over. 

 Inspect work area before operating machine.  Inspect for heavy debris, such as bricks, rocks, 
or glass bottles. 

 Ensure all pedestrians and operators are clear of the vacuum area. 
 Keep nozzle away from loose objects that may be near the collection area, and may get 

caught in the nozzle. 
 Remove key and chock wheels when leaving machine unattended. 
 DO NOT operate machine with guard, hose, or housing cover removed.  Refer to safety 

disconnect section below for lock-out procedures. 
 Secure pick-up nozzle for transport. 
 When rotating hose per maintenance section, inspect fan for uneven wear, cracks, or 

looseness.  Also check housing for large heavy debris & remove. 
 

1.7 Safety Sensors & E-Stops 
Your Leaf Machine is equipped with safety sensors & e-stop system which will automatically stop all 
machine functions and shut down the engine when activated. Safety sensors are located at the hose 
connection of the blower housing, blower housing cleanout door, and the belt guard. 
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E-stop switches are located on the control panel near the operator’s seat and on the engine housing 
near the belt guard. 

 
When performing any repair or maintenance work, remove the key from the ignition, active the e-stop 
switch, and disconnect the safety sensor for the area being serviced. 
 
The safety sensors, emergency stop switches and wiring must be operable and in their proper 
locations for the life of the machine. Never operate this machine with broken, incomplete or 
modified safety components or wiring.   
 

1.8 Tilt Switch 
Your Leaf Machine is also equipped with tilt switch located towards the front of the hooklift. If the 
hooklift exceeds 30 degrees of incline, the engine will be shut down. For diagnostics, if the tilt switch 
senses an incline of more than 30 degrees, a light inside of the safety switch will illuminate.  
 

1.9 Decibel Levels 
Below is an approximate decibel level chart showing sound levels at given positions around the 
machine.  The purpose of this chart is to illustrate the approximate sound levels of the machine, and 
provide a guideline for hearing protection.  To prevent hearing loss, ear protection is required 
when working on or around the leaf vacuum during operation.  The Illustration below shows a 
Titan Leaf Pro Plus leaf vacuum with Kubota 99 HP engine.  Decibel levels for the Spartan Leaf Pro 
Series with Kubota or John Deere engines may vary from below. 
 



General Safety Information 

14 
 



General Maintenance 

15 
 

2. General Maintenance 

2.1 Capacities and Specifications 
Fuel Tank ............................................................................. 40 US Gallons 
Hydraulic System ................................................................. 23 US Gallons 
Hydraulic Tank ..................................................................... 20 US Gallons 
Dust Control System (if equipped) ....................................... 100 US Gallons   
Engine, Kubota V3800 ......................................................... 74 BHP @2600 RPM 
Engine, Kubota V3800G ...................................................... 87 BHP @2600 RPM 
Engine, John Deere 40457FC03 ......................................... 74 BHP @2400 RPM 
Engine, John Deere 4045HFC04 ......................................... 99 BHP @2400 RPM 
TransFluid Coupler ............................................................... 5-6 Quarts 
Battery .................................................................................. 12 Volt, 1190 AMP, 950 CCA 
Fan ....................................................................................... 30” Diameter 
 

2.2 Initial Servicing & Break-in 
The leaf vacuum machine has been initially serviced at the factory and is ready to operate.  
Review engine manual for break-in procedures.   

 

2.3 List of Supplemental Manuals   
Your manual packet includes supplemental manuals for some or all of the following components.  
Refer to these manuals for service & operation of these items: 

 
Engine ...................................................................................................Separate Supplement 
Hooklift  .................................................................................................Separate Supplement 
Logan Hydraulic Clutch (if equipped) ....................................................Separate Supplement 
Logan Hydraulic Clutch Manifold (if equipped) .....................................Separate Supplement 
Split Taper Bushing  ..............................................................................Page 43 
Trans Fluid Coupler  ..............................................................................Page 45 
Lighting Systems  ..................................................................................Page 52 
Dust Control System Pump ...................................................................Page 54 
 

2.4 Engine Service and Service Parts List 
Refer to the engine manual for service information.  Bonnell Industries does not service engines.  
Refer to your local engine dealer for service requirements.  

Common engine service parts 

Below is a helpful list of common engine service parts that may be necessary for engine maintenance on 
your machine. 
 
Kubota V3800 74HP Engine: 
Fuel Filter: 1K947-43172 
Fuel Separator Filter: 1J430-43060 
Oil Filter: HH1CO-32430 
Inner Air Filter: 55231-26150 
Outer Air Filter: 59700-26112 
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2.5 Clutch or Fluid Coupler Service 
Hydraulic Clutch:  Self-adjusting design does not require adjustment. Replace inline hydraulic 
filter element annually. Refer to the clutch manufacturer’s manual for detailed service & 
lubrication information. Bonnell Industries does not service clutches. 
 
TransFluid Coupler:  The transfluid coupler is filled from the factory with ISO 32 Oil.  When put 
under extreme load, the oil in the coupler will heat up, and in some cases, the safety relief plug 
will melt, letting out the oil, and therefore stopping power transfer.  In this case, always replace 
plug with P/N 7018C.  DO NOT USE STANDARD ALLEN HEAD PLUG.  Unit could overheat, 
and cause severe damage to engine, belts, or coupler. 

 
When refilling oil, rotate inner housing until stamped “X” aligns in top vertical slot of outer housing.  
Fill inner housing with 5-6 quarts, until oil runs out of plug opening.  Replace plug. 
 

2.6 Radiator Screen 
Your leaf machine is equipped with an auxiliary magnetic radiator pre-screen.  This screen 
assists in keeping the engine radiator clean and the engine cool during operation.  This screen 
needs to be checked regularly for debris buildup. Remove magnetic screen using cloth pull tab 
and shake to clear debris. The screen should be checked and cleaned once per hour of 
use. 

 

 
 

2.7 Engine Compartment 
The engine cooling fan may cause chaff or debris to build up inside the engine compartment.  
Regular inspection and cleanout of the engine compartment is necessary to prevent an engine fire. 
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2.8 Fan  
Your leaf machine is equipped with a 30” diameter balanced fan with AR400 impeller blades, 
mounted to the shaft with a split taper bushing.  Inspect the fan regularly for cracks, 
deformations, and uneven wear.  DO NOT OPERATE THE MACHINE IF THE FAN IS OUT OF 
BALANCE. 
 

REMOVAL:  
 Disconnect safety interlock 
 Remove suction hose 
 Remove fan cover face plate on inlet side 
 Loosen & remove the three bolts on the split taper bushing that hold the fan in place.  
 Reinsert the screws into the two tapped holes on the bushing and tighten.  This will 

free the fan from the bushing, and the bushing will slide out.   
 Slide fan off of shaft. 

 
INSTALLATION:   

 Clean tapered cone surfaces of taper bushing & fan.  

 NOTE: DO NOT USE ANTISIEZE LUBRICANT ON TAPERED CONE SURFACES 
OR BOLT THREADS.  

 Slide fan onto shaft, with tapped hole side of fan bushing facing out. Install impeller on shaft 
as far as possible, with approx..3/8” clearance to back wall. 

 Slide split taper bushing onto shaft, insert key, position.  

 Install 1/2x2-1/4 grade 8 bolts into tapped holes in coupler.  

 Use blue Loctite on bolts. 
 Tighten in circular pattern to 82 ft-lbs. for ½” bolts 
 Tap collet firmly or use air hammer in between bolts after each tightening. 
 Do at least three circular tightening patterns until there is no rotation of the bolts at 82 ft-lbs. 

for ½” bolts 
 Start machine and run fan for several minutes at full RPM.  
 Repeat torque procedure after shutting off machine. 
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2.9 Blower Housing Liner Removal   
To remove the liner from the housing for service or replacement: 

 
 Disconnect safety interlock 
 Remove suction hose 
 Remove fan cover face plate on inlet side 
 Loosen & remove the eight bolts that hold the lower liner in place and four bolts for each 

upper liner. 
 Remove liners. 

 

2.10 Body Elbow Liner 
 To remove front elbow liner from body, remove four bolts from front and top of body.   
 Refer to of this manual for more information. 

 

2.11 Suction Hose 
To increase the life of the suction hose, the hose should be loosened, removed, and rotated 
¼ turn every 40 hours of operation.  Inspect liner plate & fan for wear at this time. 
 

2.12 Hydraulic System 
FILTER:  The hydraulic filter is equipped with an indicator gauge.  Change filter accordingly. 
OIL:  The hydraulic oil should be changed annually. 

 

2.13 Dust Control System (If Equipped) 
The dust control system is equipped with an 80-mesh strainer screen. Check the screen every 40 
hours or as necessary, and clean as needed. 
 
When the machine will be stored or parked in freezing temperatures, the pump and strainer need to 
be drained. To drain, shut off tank valve, and disconnect right hand pump fitting. Operate pump until 
line is empty. Shut off pump, and empty strainer canister. 
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2.14 Grease points 
Type of grease:  It is recommended that lithium complex grease with a thickness rating of NLGI 2 and 
operating temperature of -20 – 200 deg. F. be used. 
 
Daily:  

 Hose arm pivot, 2 pumps each fitting (4 places) 
 
Weekly: 

 Transfluid coupler output shaft bearing (if equipped), 2 pumps 
 
Every 100 hours: 

 Hydraulic clutch bearings (if equipped), 20 pumps 
 Hydraulic clutch shaft bearings (if equipped), 20 pumps 
 Hooklift rear roller axles, 1 pump  

 

2.15 Cleanout Door 
 Remove 3 lower bolts to swing open cleanout door.  
 Clean out inside of blower housing and reassemble. 
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3. Hydraulic Schematics 
3.1 Main Hydraulic Schematic 
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3.2 Main Valve Layout 
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3.3 Control Arm Interface Layout 

 
 



Electrical Schematics 

23 
 

4. Electrical Schematics 
 

4.1 Power Skid Harness 
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4.2 Control Box Extension Harness 
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4.3 Control Box Extension Harness (Hooklift) 
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4.4 Control Box Harness 

 
  



Electrical Schematics 

27 
 

4.5 Safety Circuit Harness 
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4.6 E-Stop Wiring Assembly 
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4.7 Kubota 74hp Engine Adapter Harness 
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4.8 Kubota 74hp Tier 4 Engine Harness 
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4.9 Oil Cooler Harness 
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4.10 Chassis Harness 
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4.11 Lighting Harness, Body Rear Lower 
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4.12 Lighting Harness, Body Rear Upper 
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4.13 Lighting Harness, Body Front Upper 
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4.14 I/O Expansion Module Harness 
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5. General Operating Instructions 
SPECIAL NOTE:  this section of the manual is intended as a supplement to your specific municipal or 
business guidelines in leaf collection, and is not intended to be a “complete leaf collection guide”.    
Training is the key to safe and proper operation of this equipment.  Ensure your operation is in 
compliance with all applicable codes and regulations. 

5.1 Prestart Checklist 

 
 

5.2 Control Panel Operation 
The control panel assembly contains the PV450 display, key switch and E stop. 
 

1. Turn ignition key to the ON position. 
2. Turn ignition key to start the engine. 
3. Flip the toggle switch to turn the flashing lights on/off. 
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5.3 Safety Circuit Operation 
The safety circuit is comprised of safety sensors and emergency stop switches. Whenever a safety sensor or 
e-stop switch is activated all machine functions will be stopped and the engine will shut down. When a safety 
condition is encountered the control panel will display the message “SAFETY CIRCUIT FAULT!”. 

 
It can be determined which safety sensor or E-stop has been activated by viewing the diagnostic menu. Press 
the softkey shown below to access the diagnostics menu. 

 
A list of safety components is shown within the diagnostics menu. The component causing the fault will be 
displayed in red. 

 
 

 
When a safety circuit fault has occurred the cause of the 
fault will need to be addressed before the machine can be operated again. 
 
To clear the fault for e-stop activations, the e-stop switch must be reset by twisting the red button until it pops 
out, and then recycling the control system power by turning the ignition key switch off and back on again. 
 
To clear the fault for safety sensor activations, the associated guard or cover must be returned to its intended 
operating position. The guard or cover is in the correct position when the base of the safety sensor is lit. The 
engine can then be restarted and operation may continue. 
 

 

B.G. PROX = Belt guard safety sensor 
C.D. PROX = Cleanout door safety sensor 
C.H. PROX = Collection hose safety sensor 
ENG. ESTOP = Engine E-stop switch 
Wire. ESTOP = Wireless controller E-stop 
OP. ESTOP = Operator E-stop switch 
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5.4 Hydraulic Clutch 
 
Softkeys are provided on the control panel for engaging & disengaging the hydraulic clutch. The 
engine throttle will automatically be reduced to idle speed when the clutch is engaged or disengaged. 
After 5 seconds the engine can be manually throttled up to the desired RPM. 
 

 
 
Engage Clutch: 
Press and hold the clutch engage softkey for one second. The engine throttle will automatically 
reduce to idle speed. The clutch will engage and the clutch engaged indicator will be displayed. 
 

 
 
Disengage Clutch: 
Press the clutch disengage softkey. The engine throttle will automatically reduce to idle speed. The 
clutch will disengage and the clutch disengaged indicator will be displayed. 
 

 
 
Clutch Adjustment: 
The hydraulic clutch is a self-adjusting design which does not require adjustments.  
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5.5 Joystick Operation 
The collection boom is equipped with two hydraulic cylinders for up & down and sweep angle 
movements. Boom is supplied with a hydraulic rotary actuator for left & right swing operation. These 
controls will provide the range of motion needed to operate on varying terrain and conditions. 
 

 Raise Boom – depress trigger and pull joystick towards the operator 
 Lower Boom – depress trigger and push joystick away from the operator 
 Swing Left - depress trigger and move joystick to the operator’s left 
 Swing Right – depress trigger and move joystick to the operator’s right 
 Sweep Angle – depress trigger and move the thumb control left or right 

 
The engine throttle controls are controlled by the joystick buttons. 
 

 Throttle down – depress trigger and press and hold the throttle down button until desired 
RPM is achieved 

 Throttle up – depress trigger and press and hold the throttle up button until the desired RPM 
is achieved 

 
Note: For machines equipped with a hydraulic clutch, when engaging or disengaging the clutch, the 
engine throttle will automatically be reduced to idle speed. After 5 seconds the engine can be 
manually throttled up to the desired RPM. 
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5.6 Engine Rpm 
Adjust engine RPM to match working conditions.  Generally, lower RPM is better for dryer and dusty 
conditions. However, engines will have greater vibrations at certain rpms that vary by engine. For 
example, the vibration of the engine may be higher at 2000 rpm than it is at 2200 rpm. 
Never collect leaves while the engine is running in idle. 
 

5.7 Dump procedures 
1. Release the tailgate latches.  The body latches are operated using the two upper right 

softkeys on the gauge display: 

 
2. Turn off the leaf vacuum engine. If the skid is lifted with the engine running, safety switches 

will kill ignition to the leaf vacuum engine.  
3. Raise the body to dump material from the body. 
4. Completely lower the body to its “home” position. 
5. Start the Leaf vacuum engine and secure the tailgate latches before truck is put in drive. 

Failure to perform this step will allow the door to swing freely while the truck is moving.  
  
For additional hooklift instructions, please refer to the hooklift manual. 
 

^ Danger 

Crush, pinch, and overhead clearance hazard! Assure that all people and 
equipment are in the clear when raising the hoist!  Also be aware of overhead 
obstructions such as power-lines.  Failure to do so could result in severe injury or 
death. 

^ WARNING 

Do not back up while dumping.  Failure to follow this procedure may cause 
severe damage to the body or tailgate. 
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5.8 PV450 adjustments 
Refer to supplemental controller manual, part number LV-2637. Contact Bonnell 

Industries to obtain a copy. 

 
 

5.9 Arm Storage 
 To remove the arm from the storage position, remove the safety tie up chain from the nozzle 

of the collection hose. 

 
 Lift using the joystick, lift the arm up before rotating the arm away from the body. 
 To store the arm, rotate the arm until it is next to the body and lower it onto the storage 

bracket.  
 The safety chain should be attached to the collection hose any time the unit is in transit. 
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5.10 Inspection and Debris Control 
It is imperative that all components on the chassis and leaf vacuum be inspected regularly, and that 
debris removal is performed on a regular basis. 
 

 
 

5.11 Dust Control system (if equipped) 
The dust control system is operated using the upper left softkey on the gauge display. The 
dust control system is designed to reduce the amount of dust exiting the discharge nozzle.   

 
The dust control system consists of: 

 100 gallon water tank(s) 
 Electric pump 
 Strainer 
 8 spray nozzles located in the discharge chute that apply water to the debris as it passes 

through.   
 
The dust control screens should be cleaned each time the water tank is refilled.  To clean the 
screens, open both rear covers. Unlatch the screens allowing them to rotate to the vertical position 
and then hose the debris off the screens.  Return the screens to the horizontal position and re-latch.  
Close both rear covers. 
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5.12 Operating Rear Door Prop 
Always use door prop when accessing body. 

^ Caution 

TO USE DOOR PROP: 
 Raise body to height where rear door swings open on its own. 
 Unpin the prop, swing it out, and insert into door cutout as shown. 

 
  TO STOW THE PROP: 

 Push door open and remove prop from door cutout. 
 Swing prop in and re-insert pin to keep the prop in place. 

 
 

 

 
 

 
  

Propped Open 

Stowed 
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5.13 Chipper Door (if equipped) 
The leaf containment body can be converted for use with a wood chipper by removing the down draft 
module (if equipped).  Ensure that the leaf vac is shut down and the body prop is utilized prior to 
performing the conversion.  Unbolt the chipper opening cover plate and set aside. 

 
Install the blower housing cover plate by loosening the middle four mounting bolts on the blower 
housing transition and sliding the cover plate into place.  Re-tighten the mounting bolts. 

 
 

5.14 Loading / Unloading Skid 
 For hooklift operation, refer to your hooklift manual 
 BEFORE unloading the skid from the truck, the user must disconnect all wiring harnesses 

from the leaf vacuum skid to the truck, otherwise damage to the harness will occur. These 
are located at the rear of the unit. 
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6. Troubleshooting 

6.1 If unit does not start. 
 Check that all E-stops are in the out position. 
 Check the proximity switches. If they are not illuminated, the range is too far for the sensor. 
 Check that the tilt switch is connected. 

 

6.2 If unit is overheating. 
 Check that radiator prescreen is not covered or clogged. 
 Check that oil filter gauge to see if filter needs replacement. 

 

6.3 Excessive vibration 
 Inspect fan for damage that could cause an imbalance. 
 Verify that engine mounting bolts are secure. 
 Check section 2.7 for more information on fan assembly.
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7. Supplemental Manuals 

7.1 Split Taper Bushings 
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7.2. Trans Fluid Coupler 
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7.3 North American Signal Traffic Assist III 
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7.4 Shurflo Dust Control System Pump 
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8 Parts Breakdowns 
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WARRANTY 


