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Your machine’s Model, Weight, and 
Power Rating along with Serial Number 
and Date of Manufacture of your 
machine are located on the right side 
panel at the top. 

The Engine information is located on 
a decal on your engine. Refer to your 
Engine OEM Manual for decal location.

Serial Number Location

Serial Number Location & Information

mbb
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BOXER 385DCE
385DCE0010121

43028

1920/947(kg)

2021

24.8HP   (18.49kw)

TRACK LOADER

Track Loader =Type of Rayco Equipment 001= The three digit number of produced

Production Date; 01=2 digit month; 20= 2 digit year
Boxer 385DCE =Model of Rayco Equipment

Identification Numbers

Model Number Serial Number

Machine

Engine

Implement

Implement

Dealer Information

Name

Address

Dealer Contact Phone Number Hours

Sales

Parts

Service

Serial Number Location & Information

Always have a record of the model numbers and serial numbers for your machine to 
specify when ordering parts. Record your machine model and serial numbers below 
for your personal records. 
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Certified Engine Maintenance

Proper maintenance and repair is essential 
to keep the engine and machine systems 
operating correctly.  As the heavy duty 
off-road engine owner, you are responsible 
for the required maintenance listed in the 
Engine Owner Manual & Machine Operator, 
Maintenance & Service Manual.
Attach a “Do Not Operate” warning tag 
or a similar warning tag to the start switch 
or to the controls before you service 
the equipment or before you repair the 
equipment. 
Know the width of your equipment in order 
to maintain proper clearance with you 
operate the equipment near fences or near 
boundary obstacles.
Be aware of high voltage power lines 
and power cables that are buried.  If the 
machine comes in contact with these 
hazards, serious injury or death may occur 
from electrocution.
Wear a hard hat, protective glasses, and 
other protective equipment, as required.

Do not wear loose clothing or jewelry that 
can snag on controls or on other parts of 
the equipment.
Make sure that all protective guards and 
all covers are secured in place on the 
equipment.
Keep the equipment free from foreign 
material.  Remove debris, oil, tools, and 
other items from the deck, from walkways, 
and from steps.
Secure all loose items such as lunch boxes, 
tools, and other items that are not a part 
of the equipment.
Know the appropriate work site hand signals 
and the personnel that are authorized to 
give the hand signals.  Accept hand signals 
from one person only.
Do not smoke when you service an 
air conditioner.  Also, do not smoke if 
refrigerant gas may be present.  Inhaling 
the fumes that are released from a flame 
that contact air conditioner refrigerant can 
cause bodily harm or death.  Inhaling gas 
from air conditioner refrigerant through a 

Safety 

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

43036

lighted cigarette can cause bodily harm 
or death. 
Never put maintenance fluids into glass 
containers.  Drain all liquids into a suitable 
container.
Obey all local regulations for the disposal 
of liquids.
Use all cleaning solutions with care.  Report 
all necessary repairs.
Do not allow unauthorized personnel on 
the equipment.
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Important Safety Information

Most accidents that involve product 
operation, maintenance and repair are 
caused by failure to observe basic safety 
rules or precautions.  An accident can 
often be avoided by recognizing potentially 
hazardous situations before an accident 
occurs.  A person must be alert to potential 
hazards.  This person should also have 
the necessary training, skills and tools to 
perform these functions properly.
Improper  operat ion ,  lubr icat ion , 
maintenance or repair of this product can 
be dangerous and could result in injury 
or death.
Do not operate or perform any lubrication, 
maintenance or repair on this product, 
until you have read and understood the 
operation, lubrication, maintenance and 
repair information.
Safety precautions and warnings are 
provided in this manual and on the product.  
If these hazard warnings are not heeded, 
bodily injury or death could occur to you 
or to other persons.
The hazards are identified by the “Safety 
Alert Symbol” and followed by a “Signal 
Word” such as  “DANGER”, “WARNING” 
or “CAUTION”.  The Safety Alert 

“WARNING” label is shown below..
Safety Warnings

To highlight specific safety information 
the following designations are provided to 
assist the reader.

i

Safety 

SAFETY INSTRUCTIONS

Safety Instructions (or equivalent) 

signs indicate specific safety-related 

instructions or procedures.

Indicates a hazardous situation which, 

if not avoided, will result in death or 

serious injury.

Indicates a hazardous situation which, 

if not avoided, could result in death or 

serious injury.

Indicates a hazardous situation which, 

if not avoided, could result in minor or 

moderate injury.

NOTICE
 Is used to adress practices not related 

to physical injury.
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A message, either written or pictorial, 
follows to explain the hazard. Rayco cannot 
anticipate every possible circumstance 
that might involve a potential hazard. The 
warnings in this publication and on the 
product are therefore not all inclusive. If you 
desire to make use of a  tool, procedure, 
work method, or operating technique not 
specifically recommended by Rayco, you 
must use it only if you have accurately 
evaluated it and found that it threatens 
no one’s safety. You should also ensure 
that the product will not be damaged or 
made unsafe by the operation, lubrication, 
maintenance, or repair procedures that 
you choose.
The procedures described in this “Safety” 
section may not be fully explained here, 
but a more complete explanation is given 
in the “Operation”, or in the “Maintenance” 
section.
The information, specifications, and 
illustrations in this publication are on the 
basis of information that was available at 
the time that the publication was written.  
The specifications, torques, pressures, 
measurements, adjustments, illustrations, 
and other items can change at any time.  
These changes can affect the service that is 
given to the product.  Obtain the complete 
and most current information before you 
start any job.  Rayco dealers have the most 
current information available.
Rayco Manufacturing, Inc. is greatly 
concerned with the safety of the operator, 
as well as all in the vicinity of his work.
Rayco has provided shields, guards, safety 
decals and other important safety features 
to aid in using the machine properly. In 
order to further ensure your safety we ask 
that you properly operate and service your 
machine.
This machine is capable of amputating 
hands and feet and throwing objects. 
Failure to observe safety instructions, 
improper  operat ion ,  lubr icat ion , 
maintenance, or repair of this product 
could result in severe injury or death.

Do not operate or perform any lubrication, 
maintenance, or repair on this product, 
until you have read, you understand, and 
you decide to do so in compliance with all 
of the operation, lubrication, maintenance, 
and troubleshooting information contained 
in these Operator and Parts Manuals and 
that contained in the Engine Operator 
Manual, which are included with this 
machine. Additional manuals are available 
from Rayco or your Rayco dealer.
When replacement parts are required for 
this product Rayco recommends using 
Rayco replacement parts or parts with 
equivalent specifications including but 
not limited to, physical dimensions, type, 
strength, and material.

FAILURE TO HEED THIS WARNING 

WILL LEAD TO PREMATURE FAIL-

URES, PRODUCT DAMAGE, PERSON-

AL INJURY OR DEATH

Safety
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Safety 

General Hazard Information

Read, understand and follow all instructions 
on the machine and in the manuals before 
attempting to operate. Keep all manuals in 
a safe place for future reference and for 
ordering replacement parts.
Familiarize yourself with all controls in a 
safe environment before operation. Know 
how to stop the machine and disengage 
the controls quickly.
Never allow minors to operate this machine.
Never allow anyone who has not had proper 
instruction to operate this machine.
Keep bystanders, children and pets away 
from the machine and work area.
Never allow anyone to ride on this machine.
Never transport cargo, tools or wood on 
this machine.
Keep the operator zone and adjacent area 
clear for safe, secure footing.
Use the machine in daylight or under good 
artificial lighting.
Use this machine for its intended purpose 
only, deviation from the machines 
capabilities could damage the equipment 
and cause injury or death.
Engine exhaust contains products of 
combustion which can be harmful to 
your health. Always start and operate the 
engine in a well ventilated area. If you are 
in an enclosed area, vent the exhaust to 
the outside.

Personal Protective Equipment 
(PPE)
Head protection must conform to ANSI 
Z89.1.
Eye protection must conform to ANSI Z87.1 
and be the wrap around style.  Always 
wear the eye protection when operating 
or working within the operational area of 
the machine.
Hearing Protection - Plug type ear 
protection or full ear coverage devices 
(muff type) shall be worn at all times when 
operating or within the operational area of 
the machine.
Gloves - When operating or handling brush 
within the operational area of the machine, 
loose fitting gloves are the only gloves that 
should be worn.  DO NOT wear gauntlet 
or strapped gloves.
Clothing Protection - Clothes must be close 
fitting, but not restrictive of movement.  DO 
NOT wear loose fitting clothes, jewelry or 
long dangling clothing; i.e. neckties, long 
belts or chains.
Hooded sweat shirts may be worn only if 
the hood is tightly drawn around the face 
with drawstrings tucked into the outer 
garment when not in use. If working near 
traffic, wear reflective clothing.
Shoes - (Foot Protection)- Always over the 
ankle work boots with skid resistant soles.
Breathing Protection - When breathing 
protection is required the use of paper 
masks that can tear away if caught or 
entangled in material or machine must 
be worn.
Flying Debris
Do not allow anyone to stand in front 
or directly behind the machine. Flying 
debris could be thrown past guards and 
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injure bystanders if they are in these 
areas. 

Pressurized Air and Water

Pressurized air and/or water can cause 
debris and/or hot water to be blown out.  
This could result in personal injury.
When pressurized air and/or pressurized 
water is used for cleaning, wear 
protective clothing, protective shoes, and 
eyeprotection.  Eye protection includes 
goggles or a protective face shield.
The maximum air pressure for cleaning 
purposes must be reduced to 205 kPa 
(30 psi) when the nozzle is deadheaded 
and the nozzle is used with an effective 
chip deflector and personal protective 
equipment.  The maximum water pressure 
for cleaning purposes must be below 
275kPa (40 psi). Pressure can be trapped 
in a hydraulic system.  Releasing trapped 
pressure can cause sudden machine 
movement or attachment movement.  Use 
caution if you disconnect hydraulic lines of 
fittings.  High pressure oil that is released 
can cause a hose to whip.  High pressure 
oil that is released can cause oil to spray.  
Fluid penetration can cause serious injury 
and possible death.

Fluid Penetration
Pressure can be trapped in the hydraulic 
circuit long after the engine has been 
stopped.  The pressure can cause hydraulic 
fluid or items such as pipe plugs to escape 
rapidly if the pressure is not relieved 
correctly.

Do  not  remove any hydraulic components 
or parts until pressure has been relieved 
or personal injury may occur.  Do not 
disassemble any hydraulic components 
or parts until pressure has been relieved 
or personal injury may occur.  Refer to the 
Service Manual for any procedures that are 
required to relieve the hydraulic pressure
Always use a board or cardboard when you 
check for a leak.  Leaking fluid that is under 
pressure can penetrate body tissue.  Fluid 
penetration can cause serious injury and 
possible death.  A pin hole leak can cause 
sever injury.  If fluid is injected into your skin 
you must get treatment immediately.  Seek 
treatment from a doctor that is familiar with 
this type of injury.

Containing Fluid Spillage
Care must be taken in order to ensure the 
fluids are contained during performance of 
inspection, maintenance, testing, adjusting 
and repair of the equipment.  Prepare to 
collect the fluid with suitable containers 
before opening any compartment or 
disassembling any component that 
contains fluids.
Tools that are suitable for collecting fluids 
and equipment that is suitable for collecting 
fluids
Tools that are suitable for containing 
fluids and equipment that is suitable for 
containing fluids
Obey all local regulations for the disposal 
of liquids.

Safety 
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Safety 

Asbestos Information

Rayco recommends the use of only 
genuine Rayco replacement parts.  Use the 
following guidelines when you handle any 
replacement parts that contain asbestos or 
when you handle asbestos debris.
Use caution.  Avoid inhaling dust that 
might be generated when you handle 
components that contain asbestos fibers. 
Inhaling this dust can be hazardous to 
your health.  
The components that may contain asbestos 
fibers are brake pads, brake bands, lining 
material, clutch plates, and some gaskets.  
The asbestos that is used in these 
components is usually bound in a resin or 
sealed in some way.  Normal handling is 
not hazardous unless airborne dust that 
contains asbestos is generated.
If dust that may contain asbestos is present, 
there are several guidelines that should 
be followed:
Never use compressed air for cleaning.
Avoid brushing materials that contain 
asbestos.
Avoid grinding materials that contain 
asbestos.
Use a wet method in order to clean up 
asbestos material.
A vacuum cleaner that is equipped with a 
high efficiency particulate air filter (HEPA) 
can also be used.
Use exhaust ventilation on permanent 
machining jobs.

Wear an approved respirator if there is no 
other way to control the dust.
Comply with applicable rules and regulations 
for the work place,  In the United States, 
refer to Occupational Safety and Health 
Administration (OSHA) requirements.
Obey environmental regulations for the 
disposal of asbestos.
Stay away from areas that might have 
asbestos particles in the air
Dispose of Waste Properly
Improperly disposing of waste can threaten 
the environment.  Potentially harmful 
fluids should be disposed of according 
to local regulations.Always use leak proof 
containers when you drain fluids.  Do not 
pour waste onto the ground, down a drain, 
or into any source of water.

Crushing Prevention and Cutting 
Prevention

Support the equipment properly before 
you perform any work or maintenance 
beneath that equipment.  Do not depend 
on the hydraulic cylinders to hold up the 
equipment.  Equipment can fall if a control 
is moved, or if a hydraulic line breaks.
Do not perform any work until you have 
read and followed the proper
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“Lock-Out / Tag-Out” 
procedures.
Do not work beneath the cab of the machine 
unless the cab is properly supported.
Unless you are instructed otherwise, never 
attempt adjustments while the machine 
is moving or while the engine is running.
Never jump across the starter solenoid 
terminals in order to start the engine.  
Unexpected machine movement could 
result.
Whenever there are equipment control 
linkages, the clearance in the linkage 
area will change with the movement of 
the equipment or the machine.  Stay clear 
of areas that may have a sudden change 
in clearance with machine movement or 
equipment movement.
Avoid contact with the rotating feed wheel, 
cutter wheel and rotor. 
Always shut-off the engine and wait for all 
moving parts, belts, fans, rotors, drums, 
cutting wheels (etc) to come to a complete 
stop before opening access covers and/or 
guards. Stay clear of all rotating and moving 
parts. A moving belt, pulley, sprocket and 
chain can suddenly pull a limb into them 
causing loss or severe injury.
If it is necessary to remove guards in order 
to perform maintenance, always install the 
guards after the maintenance is performed.
Keep objects away from moving fan blades.  
The fan blade will throw or cut objects.
Do not use a kinked wire cable or a frayed 
wire cable.  Wear gloves when you handle 
wire cable.
When you strike a retainer pin with force, 
the retainer pin can fly out.  The loose 
retainer pin can injure personnel.  Make 
sure that the area is clear of people when 
you strike a retainer pin.  To avoid injury to 
your eyes, wear protective glasses when 
you strike a retainer pin.
If equipment is unhitched from the tow 
vehicle for operation, always block the 
wheels and support the tongue weight with 
blocking to prevent unintended movement. 

Do not use only the jack stand to support 
the tongue while in operation.

Burn Prevention

Do not touch any part of an operating 
engine.  Allow the engine, radiator, exhaust 
and hydraulic reservoir to cool before 
any maintenance is performed. Relieve 
all pressure in the air system, oil system, 
lubrication system, fuel system, and/or in 
the cooling system before any lines, fittings 
or related items are disconnected.
In addition, avoid contact with other related 
hot engine parts such as exhaust manifolds, 
turbochargers and mufflers.
External exhaust parts become very hot 
during operation. Paper, cloth, and wooden 
materials could ignite if they come in contact 
with these parts

Coolant
When the engine is at operating temperature, 
the engine coolant is hot.  The coolant is 
also under pressure.  The radiator and all 
lines to the heaters or to the engine contain 
hot coolant.

Safety



Boxer 385D Operator Service Maintenance Manual

800.392.2686 13

Safety

Any contact with hot coolant or with steam 
can cause severe burns.  Allow cooling 
system components to cool before the 
cooling system is drained.
Check the coolant level only after the engine 
has been stopped.
Ensure that the filler cap is cool before 
removing the filler cap.  The filler cap must 
be cool enough to touch with a bare hand.  
Remove the filler cap slowly in order to 
relieve pressure.
Cooling system conditioner contains alkali.  
Alkali can cause personal injury.  Do not 
allow alkali to contact the skin, the eyes 
or the mouth.

Oils
Hot oil and hot components can cause 
personal injury.  Do not allow hot oil to 
contact the skin.  Also, do not allow hot 
components to contact the skin.
Remove the hydraulic tank filler cap only 
after the engine has been stopped.  The 
filler cap must be cool enough to touch 
with a bare hand.  Follow the standard 
procedure in this manual in order to remove 
the hydraulic tank filler cap.

Batteries

Electrolyte is an acid.  Electrolyte can cause 
personal injury.  Do not allow electrolyte 
to contact the skin or the eyes.  Always 
wear protective glasses for servicing 
batteries.  Wash hands after touching the 
batteries and connectors.  Use of gloves 
is recommended.

Fire Prevention and Explosion 
Prevention
All fuels, most lubricants, and some coolant 
mixtures are flammable.
Flammable fluids that are leaking or 
spilled onto hot surfaces or onto electrical 
components can cause a fire.  Fire may 
cause personal injury and property damage.
Remove all flammable materials such as 
fuel, oil, and debris from the machine.  
Do not allow any flammable materials 
to accumulate on the machine. Serious 
personal injury can occur when fuel or oil 
is spilled on yourself or your clothes, which 
can ignite.
Store fuels and lubricants in properly 
marked containers away from unauthorized 
persons.  Store oily rags and any flammable 
materials in protective containers.  Do not 
smoke in areas that are used for storing 
flammable materials.
Do not operate the machine near any flame.
Extinguish all cigarettes, cigars, pipes and 
other sources of ignition.
Exhaust shields (if equipped) protect hot 
exhaust components from oil spray or 
fuel spray in case of a break in a line, in a 
hose, or in a seal.  Exhaust shields must 
be installed correctly.
Do not weld on lines or on tanks that contain 
flammable fluids.  Do not flame cut lines or 
tanks that contain flammable fluid.  Clean 
any such lines or tanks thoroughly with a 
nonflammable solvent prior to welding or 
flame cutting. Check all electrical wires 
daily.  Repair any wires that are loose or 
frayed before you operate the machine.  
Clean all electrical connections and tighten 
all electrical connections.
Dust that is generated from repairing 
nonmetallic hoods or non metallic fenders 
can be flammable and/or explosive.  Repair 
such components in a well ventilated area 
away from open flames or sparks.
Inspect all lines and hoses for wear or 
for deterioration.  The hoses must be 
properly routed.  The lines and the hoses 
must have adequate support and secure 
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clamps. Tighten all connections to the 
recommended torque. Leaks can cause 
fires.
Use caution when you are refueling a 
machine. Do not smoke while you are 
refueling a machine.  Do not refuel a 
machine near open flames or sparks.  
Always stop the engine before refueling.  
Fill the fuel tank outdoors.
Gases from a battery can explode.  Keep 
any open flames or sparks away from the 
top of a battery.  Do not smoke in battery 
charging areas.
Never check the battery charge by placing 
a metal object across the terminal posts.  
Use a voltmeter or a hydrometer.
Improper jumper cable connections can 
cause an explosion that can result in injury.  
Refer to the Operation Section of this 
manual for specific instructions.
Do not charge a frozen battery. This may 
cause an explosion.

Fire Extinguisher
Make sure that a fire extinguisher is 
available.  Be familiar with the operation 
of the fire extinguisher.  Inspect the fire 
extinguisher and service the fire extinguisher 
regularly.  Obey the recommendations on 
the instruction plate.
Fire Extinguisher Location
Make sure that a fire extinguisher is on 
the machine.  Make sure that you are 
familiar with the operation of the fire 
extinguisher.  Inspect the fire extinguisher 
and service the fire extinguisher.  Obey the 
recommendations on the instruction plate.
Mount the fire extinguisher in an easily 
accessible place on the machine, for 
crawlers mount on the left side of the cab 
behind the seat.  Consult your Rayco dealer 
for the proper procedure of mounting the 
fire extinguisher.

Ether Starting Fluid
Ether is flammable and poisonous.
Use ether in well ventilated areas.  Do not 
smoke while you are replacing an ether 

cylinder or while you are using an ether 
spray.

Do not store ether cylinders in living 
areas or in the operator compartment of a 
machine.  Do not store ether cylinders in 
direct sunlight or in temperatures above 49 
°C (120 °F).  Keep ether cylinders away 
from open flames or sparks.
Dispose of used ether cylinders properly.  
Do not puncture an ether cylinder.  Keep 
ether cylinders away from unauthorized 
personnel.
Do not spray ether into an engine if the 
machine is equipped with a thermal starting 
aid for cold weather starting.

Lines, Tubes and Hoses

Do not bend high pressure lines.  Do not 
strike high pressure lines.  Do not install 
any lines that are bent or damaged.
Repair any lines that are loose or damaged.  
Leaks can cause fires.  Consult your Rayco 
dealer for repair or for replacement parts.
Check lines, tubes and hoses carefully.  
Do not use your bare hand to check for 
leaks.  Use a board or cardboard to check 
for leaks.  Tighten all connections to the 
recommended torque.
Replace the parts if any of the following 
conditions are present:
End fittings are damaged or leaking
Outer coverings are chafed or cut.
Wires are exposed.
Outer coverings are ballooning.
Flexible part of the hoses are kinked.
Outer covers have embedded armoring.
End fittings are displaced. Make sure 
that all clamps, guards, and heat shields 
are installed correctly. During machine 

Safety 
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Safety

operation, this will help to prevent vibration, 
rubbing against other parts, and excessive 
wear.

Electrical Storm Injury 
Prevention
When lightning is striking in the vicinity of 
the machine, the operator should never 
attempt the following procedures:
• Mount the machine.
• Dismount the machine.
If you are in the operator’s CAB during 
an electrical storm, stay in the operator’s 
CAB.  If you are on the ground during an 
electrical storm, stay away from the vicinity 
of the machine!
While Operating the Machine
All personnel using this Machine must 
be trained in the operation, safety and 
maintenance repair procedures. Careless 
use of this Equipment could result in serious 
injury or even death.

ALL PROCEDURES IN THE SAFETY 
AND OPERATION SECTIONS OF 
THIS MANUAL MUST BE READ 
AND UNDERSTOOD BEFORE 

STARTING THIS MACHINE.

All operators must be wearing the proper 
Personal Protective Equipment before 
attempting to start and operate this 
machine.
Do not allow children or other spectators 
to standby and watch the machine in 
operation.
Familiarize yourself with all of the controls 
in a safe environment before starting to 
work with this machine.
Always have more than one person at the 
job site. If an accident occurs, someone is 
there to assist or obtain help.
Never operate or allow someone to operate 
the machine while under the influence of 
alcohol, drugs, or any medication that 
could affect the operator’s performance 
and concentration. Maintain a drug-free 
work place.

Always operate this machine with all safety 
equipment in place and working. Make 
sure all controls are properly adjusted for 
safe operation.
Do not change the engine governor settings 
or over speed the engine. The governor 
controls the maximum safe operating speed 
of the engine
Never leave this machine unattended with 
the engine running.
Use only your hand to operate the controls. 
Never use a foot, knee, rope or any 
extension device.
Never hand-feed this machine for any 
reason.
Contact with moving parts, belts or rotating 
cutter wheels can kill, injure or dismember.
Turn off engine and wait for all movement 
to stop before working on this machine. 
Lock-out/Tag Out all controls.
If equipped, the Emergency Stop buttons 
must be operating properly. These should 
each be checked and verified to shut 
down the engine by the operator prior to 
performing any work.
Stay away from the discharge chute 
while the rotor is turning. Material being 
discharged can cause severe injury, 
blindness or death.
Always operate this machine from the 
operator area. Never stand directly in front 
or in back of machine as flying objects could 
be thrown during operation.
Never move this machine, or make 
adjustments or repairs, while the engine 
is running.
While Servicing and Performing 
Maintenance on the Machine
ALWAYS Block the wheels to prevent 
unintended movement.
Adhere to your LOCK-OUT/TAG-OUT 
procedure when performing maintenance 
or repairs to this machine. Locking and 
tagging out equipment safeguards those 
working on equipment from being injured 
by its unexpected energized or releasing 
stored energy.
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To prevent fires, clean debris and chaff from 
the engine and muffler areas.
Periodically check that all nuts and bolts, 
hose clamps, and hydraulic fittings are tight.
When removing the fuel cap, unscrew 
it slowly, and hold it firmly. The cap may 
otherwise be thrown due to pressure buildup 
caused by an increase in temperature.
For your safety, repair or replace all 
damaged or worn parts immediately. 
Replacement parts which are authorized 
by Rayco are the only parts which should 
be used for repair or replacement on this 
machine.
Altering this equipment, or using this 
equipment in such a way as to circumvent 
its design capabilities and capacities, could 
result in serious injury or fatality and WILL 
VOID THE WARRANTY.
Do not alter this machine in any manner. 
Alterations such as attaching a rope to the 
control bar may result in personal injury 
or death.
NEVER remove the cap from the hydraulic 
tank or reservoir while the machine is 
running. Hot oil under pressure will cause 
injury.
Relieve hydraulic system pressure before 
repairing or adjusting fittings, hoses, tubing, 
or other system components
Before Starting Engine
Start the engine only from the operator 
compartment.  Never short across the 
starter terminate or across the batteries.  
Shorting could damage the electrical 
system by bypassing the engine neutral 
start system.
Inspect the condition of the seat belt (if 
equipped) and of the mounting hardware.  
Replace any parts that are worn or 
damaged.  Regardless of appearance, 
replace the seat belt after three years of 
use.  Do not use a seat belt extension on 
a retractable seat belt.
Adjust the seat so that full pedal travel 
can be achieved with the operator’s back 
against the back of the seat.

Make sure that the machine is equipped 
with a lighting system that is adequate 
for the job conditions.  Make sure that all 
machine lights are working properly.
Before you start the engine and before 
you move the machine, make sure that no 
one is underneath the machine, around the 
machine, or on the machine.  Make sure 
that the area is free of personnel.
Visibility Information
Before you start the machine, perform 
a walk-around inspection in order to 
ensure that there are no hazards around 
the machine.
While the machine is in operation, constantly 
survey the area around the machine in order 
to identify potential hazards as hazards 
become visible around the machine.
Your machine may be equipped with visual 
aids.  Some examples of visual aids are 
Closed Circuit Television and mirrors.  
Before operating the machine, ensure 
that the visual aids are in proper working 
condition and that the visual aids are clean.  
Adjust the visual aids using the procedures 
that are located in this Operation and 
Maintenance manual. 
It may not be possible to provide direct 
visibility on large machines to all areas 
around the machine.  Appropriate job site 
organization is required in order to minimize 
hazards that are caused by restricted 
visibility.  Job site organization is a collection 
of rules and procedures that coordinates 
machines and people that work together 
in the same area.  Examples of job site 
organization include the following:

Safety instructions
Controlled patterns of machine movement 
and vehicle movement
Workers that direct traffic to move when 
it is safe
• Restricted areas
• Operator training
• Warning symbols or warning signs on 

machines or on vehicles

Safety 
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• A system of commincation
• Communication between workers 

and operators prior to approaching 
the machine

• Modif icat ions of the machine 
configuration by the user that result 
in a restriction of visibility shall be 
evaluated.

Engine Starting
If a warning tag is attached to the start 
switch or to the controls, do not start the 
engine.  Also, do not move any controls.
Move all hydraulic controls to the NEUTRAL 
position before you start the engine.
Diesel engine exhaust contains products 
of combustion which can be harmful to 
your health.  Always start the engine in a 
well ventilated area.  Always operate the 
engine in a well ventilated area.  If you are 
in an enclosed area, vent the exhaust to 
the outside. 

Before Operation
Video tapes and safety information are 
available in English for this machine.  A 
list of some of the material is available in 
the Operation and Maintenance Manual, 
“Reference Material”.  Consult your 
Rayco dealer in order to obtain copies of 
the material.  The information should be 
reviewed by every person that operates 
the machine. 
Clear all personnel from the machine and 
from the area.
Clear all obstacles from the path of the 
machine.  Beware of hazards such as wires, 
ditches, etc.
Make sure that all windows are clean.  
Secure all doors in the closed position.  
Secure the windows in the open position 
or in the shut position.
Make sure that the machine horn, the 
backup alarm and all other warning devices 
are working properly.
Fasten the seat belt securely (if equipped).  
Lower the armrest.

Operation
Only operate the machine controls when 
the engine is running. Do not leave the 
operators station while machine is running.
Before you move the machine, you must 
be certain that no one will be endangered.
While you operate the machine and the 
work tool slowly in an open area, check 
for proper operation of all controls and all 
protective devices.
Do not allow riders on the machine.
Note any needed repairs during machine 
operation.  Report any needed repairs.
Use only Rayco Approved Work Tools on 
this machine.  Obey all the lift restrictions.  
Refer to Operation and Maintenance 
Manual, “Rayco Approved Work Tools” 
for the approved work tools and the lift 
restriction information.
If equipped, carry work tools low.  Lower 
the lift arms fully.  Tilt back the work tool 
in order to keep the work tool off of the 
ground.  Do not go close to the edge of a 
cliff, an excavation, or an overhang.
If the machine begins to sideslip downward 
on a grade, immediately remove the load 
and turn the machine downhill.
Avoid any conditions that can lead to 
tipping the machine.  The machine can tip 
when you work on hills, on banks and on 
slopes.  Also, the machine can tip when you 
cross ditches, ridges or other unexpected 
obstacles.
Avoid operating the machine across the 
slope.  When possible, operate the machine 
up the slopes and down the slopes. 
Maintain control of the machine.  Do not 
overload the machine beyond the machine 
capacity. Never straddle a wire cable.  Never 
allow personnel to straddle a wire cable.
Know the maximum dimensions of your 
machine.
If equipped with a Rollover Protection 
Structure (ROPS), always keep the ROPS 
installed during machine operation.
Observe all applicable local government 
regulations when you use this machine.
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Parking
Park on a level surface.  If you must park 
on a grade, chock the machine.
Move the joystick control slowly to the 
NEUTRAL position in order to stop the 
machine.
Move the throttle control lever to the LOW 
IDLE position.
Lower all implements (if equipped) so that 
the work tool implement rests firmly on 
the ground.
Move the hydraulic controls to the 
NEUTRAL position.
Turn the engine start switch key to OFF 
position and remove the key.
Disconnect the operator restraint devices 
(if equipped) and exit the machine.
Block the wheels (if equipped), and set 
manual brake (if equipped) to prevent 
movement.
Slope Operation
The crawler should not be operated on 
slopes that are steeper than 30°. While 
this may not cause a loss of oil pressure, 
loss of traction could occur thus creating 
a rollover condition.
NOTE: A 30° slope is equivalent to a 
58% grade. A constant grade of 58% 
represents a 58’ change in elevation 
across a horizontal distance of 100’.
Machines that are operating safely 
in various applications depend on 
these criteria: the machine model, 
configuration, machine maintenance, 
operating speed of the machine, 
conditions of the terrain, fluid levels, 
and tire inflation pressures.  The most 
important criteria are the skill and 
judgment of the operation.

A well trained operator that follows 
the instructions in the Operation and 
Maintenance Manual has the greatest 
impact on stability. Operator training 
provides a person with the following 
abilities: 
• observat ion  o f  work ing and 

environmental conditions 

• feel for the machine,
• identification of potential hazards, and 

operating the machine safely by making 
appropriate decisions.

• When you work on side hills and when 
you work on slopes, consider the 
following important points:

• Speed of travel – At higher speeds, 
forces of inertia tend to make the 
machine less stable.

• Roughness of terrain or surface – 
The machine may be less stable with 
uneven terrain.

• Direction of travel – Avoid operation 
the machine across the slope.  When 
possible, operate the machine up the 
slopes and operate the machine down 
the slopes.  

• Place the heaviest end of the machine 
uphill when you are working on an 
incline.

• Mounted equipment – Balance of 
the machine may be impeded by the 
following components: equipment 
that is mounted on the machine, 
machine configuration, weights, and 
counterweights.

• Nature of surface – Ground that 
has been newly filled with earth 
may collapse from the weight of the 
machine.

• Surface material – Rocks and moisture 
of the surface material may drastically 
affect the machine’s traction and 
machine’s stability.  Rocky surfaces 
may promote side slipping of the 
machine.

• Slippage due to excessive loads – This 
may cause downhill tracks or downhill 
tires to dig into the ground, which will 
increase the angle of the machine.

• Width of tracks or tires – Narrower 
tracks or narrower tires further increase 
the digging into the ground which 
causes the machine to be less stable.

• Implements attached to the machine 
hitch or drawbar – This may decrease 

Safety 
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the weight on the uphill tracks.  This 
may also decrease the weight on the 
uphill tires.  The decreased weight will 
cause the machine to be less stable.

• Height of the working load of the 
machine  When the working loads are 
in higher positions, the stability of the 
machine is reduced.

• Operated equipment – Be aware of 
performance features of the equipment 
in operation and the effects on machine 
stability.

• Operating techniques – Keep all 
attachments or pulled loads low to the 
ground for optimum stability.

• Machine systems have limitations on 
slopes – Slopes can affect the proper 
function and operation of the various 
machine systems.  These machine 
systems are needed for machine 
control on slopes.

• Note: Safe operation on steep 
slopes may require special machine 
maintenance.  Excellent skill of the 
operator and proper equipment 
for specific applications are also 
required.Consult the Operation and 
Maintenance Manual sections for the 
proper fluid level requirements and 
intended machine use.

Work Tool options - Attachments
Only use work tools that are approved by 
Rayco for use on Rayco machines.  Refer 
to the Operation and Maintenance Manual, 
Rayco options”.
If you are in doubt about the compatibility 
of a particular work tool with your machine, 
consult your Rayco dealer.
Make sure that all necessary guarding is 
in place on the host machine and on the 
work tool.
If equipped, keep all windows and doors 
closed on the machine.
Always wear protective glasses.  Always 
wear the protective equipment that is 
recommended in the work tool’s operation 
manual.  Wear any other protective 

equipment that is required for the operating 
environment.
To prevent personnel from being struck by 
flying objects, ensure that all personnel are 
out of the work area.
While you are performing any maintenance, 
any testing, or any adjustments to the 
machine, stay clear of the following areas: 
cutting edges, pinching surfaces, and 
crushing surfaces.
Equipment Lowering with Engine 
Stopped

Before lowering any equipment with the 
engine stopped, clear the area around the 
equipment of all personnel.  The procedure 
to use will vary with the type of equipment 
to be lowered.  Keep in mind this system 
use a high pressure fluid to raise or lower 
equipment.  The procedure will cause high 
pressure hydraulic oil to be released in order 
to lower the equipment.  Wear appropriate 
personal protective equipment and follow 
the established procedure in the Operation 
and Maintenance Manual.

Sound Level Information
The operator Equivalent Sound Pressure 
Level is used to measure a work cycle 
sound exposure level
Hearing protection may be needed when 
the machine is operated with an open 
operator station for extended periods in a 
noisy environment.  Hearing protection may 
be needed when the machine is operated 
with a cab that is not properly maintained or 
when the doors and windows are open for 
extended periods or in a noisy environment.

Vibration Data Information 
concerning hand/arm vibration 
level
When the machine is operated according to 
the intended use, the hand/arm vibration of 
this machine is rated by meter per second 
squared.
Note: Vibration levels are influenced by 
many different parameters listed below.
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Operator training, behavior, 
mode, and stress
Job site organization, preparation, 
environment, weather and material
Machine type, quality of the seat, quality of 
the suspension system, attachments, and 
condition of the equipment.
Guidelines for Reducing Vibration Levels 
on Equipment
 The following guidelines can help reduce 
the whole body vibration level:
• Use the right type and size of machine, 

equipment, and attachments.
• Properly adjust machines.   
• Operate machines smoothly.  
• Maintain the conditions of the terrain.
 a. Remove any large rocks or  
     obstacles 
 b. Fill any ditches and holes

 c. Provide machines, and  schedule          
time in order to maintain the 
conditions of the terrain.

• Maintain machines according to the 
manufacturer’s recommendations.

 a. Tire pressures
 b. Brake and steering systems
 c .Controls, hydraulic system  
     and linkages
• Keep the terrain in good condition.
• Remove any large rocks or obstacles.
• Fill any ditches and holes.
• Provide machines and schedule time in order to maintain the conditions of the terrain.
• Use a seat that meets “ISO 7096”.  Keep the seat maintained and adjusted.
• Adjust the seat and suspension for the weight and the size of the operator.
• Inspect and maintain the seat suspens ion and ad justment mechanisms.
• Perform the following operations smoothly.
 a. Steer
 b. Brake
 c. Accelerate
 d. Shift the gears

• Move the attachments smoothly.
• Adjust the machine speed and the 

route in order to minimize the vibration 
level.

• Drive around obstacles and rough 
terrain.

• Slow down when it is necessary to 
go over rough terrain.

• Minimize vibrations for a long work 
cycle or a long travel distance.

• Haul the machines between 
workplaces.

• Less operator comfort may be caused 
by other risk factors. The following 
guidelines can be effective in order 
to provide better operator comfort:

• Adjust the seat and adjust the controls 
in order to achieve good posture.

• Adjust the mirrors in order to minimize 
twisted posture.

• Provide breaks in order to reduce 
long periods of sitting.

• Avoid jumping from the cab.
• Minimize repeated handling of loads 

and lifting of loads.
• Minimize any shocks and impacts 

during sports and leisure activities.

Guards (Operator Protection)

There are different types of guards that are 
used to protect the operator.  The machine 
and the machine application determines the 
type of guard that should be used. 
A daily inspection of the guards is required 
in order to check for structures that are 
bent, cracked or loose.  Never operate a 
machine with a damaged structure.
The operator becomes exposed to a 
hazardous situation if the machine is used 
improperly or if poor operating techniques 
are used.  This situation can occur even 
though a machine is equipment with an 
appropriate protective guard.  
Follow the established operating procedures 
that are recommended for your machine

Safety 
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Rollover Protective Structure 
(ROPS), Falling Object 
Projective Structure (FOPS) or 
Tip Over Protection Structure 
(TOPS)

The TOPS/FOPS Structure (if equipped) 
on your machine is specifically designed, 
tested and certified for that machine.  
Any alteration or any modification to the 
ROPS/FOPS Structure could weaken 
the structure.  This places the operator 
into an unprotected environment.  
Modifications or attachments that cause 
the machine to exceed the weight that is 
stamped on the certification plate also 
place the operator into an unprotected 
environment.  Excessive weight may 
inhibit the brake performance, the 
steering performance and the ROPS.  
The protection that is offered by the 
ROPS/FOPS Structure will be impaired 
if the ROPS/FOPS Structure has 
structural damage.  Damage to the 
structure can be caused by an overturn, 
a falling object, a collision, etc.

Do not mount items (fire extinguishers, 
first aid kits, work lights, etc.) by welding 
brackets to the ROPS/FOPS Structure 
or by drilling holes in the ROPS/FOPS 
Structure.  

Welding brackets or drilling holes in the 
ROPS/FOPS Structures can weaken 
the structures.  Consult your Rayco 
dealer for mounting guidelines.

The Top Over Protection Structure 
(TOPS) is another type of guard that 
is used on crawlers.  This structure 
protects the operator in the event of 
a tip over.  The same guidelines for 
the inspection, the maintenance and 
the modification of the ROPS/FOPS 
Structure are required for the Top Over 
Protection Structure.

Other Guards (If Equipped)
Protection from flying object and/or 
falling objects is required for special 
applications.  Logging applications and 
demolition applications are two examples 
that require special protection.
A front guard needs to be installed when 
a work tool that creates flying objects 
is used.  Mesh front guards that are 
approved by Rayco or polycarbonate 
front guards that are approved by Rayco 
are available for machines with a cab 
or an open canopy.  On machines that 
are equipped with cabs, the windshield 
should also be closed.  Safety glasses 
are recommended when flying hazards 
exist for machines with cabs and 
machines with open canopies.
If the work material extends above the 
cab, top guards and front guards should 
be used.  
Additional guards may be required for 
specific applications or work tools.  The 
Operation and Maintenance Manual 
for your machine or your work tool will 
provide specific requirements for the 
guards.  Consult your Rayco dealer for 
additional information.
Precautions for Welding on FRAME with 
ENGINE/MACHINE Electronic Control 
Unit (ECU)
Important: ALWAYS disconnect 
Electronic Control Unit (ECU) 
connectors and engine control system-
to-machine ground before welding on 
engine or machine.
High currents or electrostatic discharge 
in electronic components from welding 
may cause permanent damage.
Safety Decals
The safety decals located on this 
machine contain useful and important 
information which will help you to 
operate your machine safely. The 
complete decal kit and location of each 
decal is given in the “Parts” manual. 
For your protection, familiarize yourself 
with each label until you completely 
understand the warning intended. Do not
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violate any such warnings!
Keep all decals in place and in good 
condition:
Use soap and water to keep decals 
clean. DO NOT use mineral spirits, 
abrasive cleaners or other similar 
cleaners which will damage the decals.
Replace any damaged or missing decals. 
Before attaching decals, the surface 
temperature of the metal must be at least 
40 degrees. The metal should also be 
clean and dry before attaching the decal.
If a machine component to which a 
decal is attached is replaced, be sure to 
replace the decal as well. Replacement 
decals may be purchased from Rayco 
Mfg. or your Rayco dealer.

LOCK-Out / Tag-Out Guidelines
Always practice lock out tag out procedures 
when working on this machine.
Locking and tagging out equipment 
safeguards those working on the equipment 
from being injured by its unexpected 
energized or releasing stored energy. 
This section summarizes the applicable 
requirements for lockout/ tag out 
procedures, and its intent to comply with 
OSHA regulations.
Lock Out Procedure

1. All affected persons are to be notified 
that the equipment will be off and locked 
out.

2. All energy sources for the equipment 
should be identified.

3. The equipment shall be shut off or 
otherwise deenergized, being careful 
to de-energize all energy sources. This 
includes all valves, switches, breakers, 
or other controls that supplies energy 
to the equipment. In case of mechanical 
energy, a block may be used to stop the 
release of stored energy.

4. A lock is to be placed on each energy 
source disconnect or energy release 
block.

 a. The lock is to be placed directly on the 
equipment if provided with an integral 
locking device.

 b. If there is no integral lockout device 
on the equipment, securely attach an 
independently manufactured lockout 
device on the equipment and then place 
the lock on the lockout device.

 c. If none of the above are possible, use 
the tag out procedure.

5. A tag to be secured to the lock indicating 
that the equipment is not to be energized 
and who owns the lock.

6. It should be safely tested and verified 
that the lockout does prevent the release 
of energy.

Tag Out Procedure
This procedure is to be used only if it is not 
reasonable to use the lockout procedure.
All affected persons are to be notified 
that the equipment will be shut off and 
tagged out.
All energy sources for the equipment should 
be identified.
The equipment shall be shut off or otherwise 
de-energized, being careful to de-energize 
all energy sources. This includes all valves, 
switches, breakers, or other controls that 
supplies energy to the equipment. in case 
of mechanical energy, a block may be used 
to stop the release of stored energy.
Securely place a tag on each energy source 
disconnect or energy release block
Removal Procedure
Lockout/tag out equipment must be 
removed by the worker who placed it.
Before the removal of a lockout/tag out the 
following must be completed:
1. Removal of all non essential items.
2.  Check to see that all workers and 

bystanders are located in a safe position.
3. Inform all affected personnel.

If a worker who applied the lockout/tag out 
is not present, and his supervisor deems it 
necessary to energize the equipment, the 
following must be done by the supervisor.  

Safety 



Boxer 385D Operator Service Maintenance Manual

800.392.2686 23

Safety 

1. Make all reasonable effort to contact 
the worker who placed the tag.

2. Determine the purpose of the lockout/
tag out, and whether it is safe to operate 
the equipment in its current condition.

3. Remove all non essential items.
4. Inform all affected personnel.
5. Check to see that all affected persons 

are located in a safe position.
6. Inform the worker of the lockout/tag 

out removal before the worker starts 
to work for his/her next shift.

7. When more than one person works 
on the same equipment, multiple lock/
tag outs must be used. Only when all 
locks are removed can the equipment 
be energized

Pre-Transportation Checks 
Never allow inexperienced drivers to tow 
the machine.
When towing, always make sure the tow 
vehicle ball hitch and trailer/machine hitch 
coupler are the correct matching size and 
style.
Always make sure the tow vehicle and the 
trailer/machine are on level ground and the 
wheels are chocked before connecting or 
disconnecting.
Make sure the tow vehicle is of adequate 
size and has the towing capacity to safely 
tow the combined weight of trailer/machine.
Never tow a machine while it is running.
Towing will affect handling, allow for 
extra stopping distances. Refer to 
U-Haul’s “Safe Trailering” Driver Education 
Program that is available at this website: 
http://www.uhaul.com/guide/index.
aspx?equipment=towing-autotransport
Make sure the towing eye is at the 
proper height so the machine tows 
level when traveling. A proper amount 
of tongue weight is required to allow 
the machine to tow properly. Too little 
tongue weight will result in wandering, 
fish-tailing, and/or axle damage. NOTE: 
Use caution when backing up. 
Be aware of the length of the equipment 

while turning, parking, crossing intersec-
tions, and in all driving situations. When 
arriving at the work site, do not set up 
the equipment under a tree that is being 
pruned, cut, or worked on.

Important Towing Information
PREVENT WHIPPING by properly loading 
the auto transport trailer. Load the heaviest 
end (engine end) of the vehicle-in-tow to the 
FRONT of the trailer. Loading heavier in the 
rear can cause the tow vehicle and transport 
trailer “combination” to begin WHIPPING, 
which is violent and uncontrollable sway.
SIDE to SIDE MOTION (SWAY) THAT 
BEGINS as you reach a certain speed, 
will likely become WHIPPING at higher 
speeds. If you notice sway beginning 
SLOW DOWN IMMEDIATELY by letting 
off the gas pedal. Then stop to reload the 
vehicle-in-tow heaviest end forward as 
soon as possible, and remove any cargo 
from the vehicle-in-tow (vehicle carried 
on trailer).
IF WHIPPING or SWAY OCCURS, DO 
NOT steer. DO NOT apply your brakes and 
NEVER speed up. Let off the gas pedal 
and hold the steering wheel in a straight-
ahead position.
A “combination disturbance” is improper 
handling, whipping, sway, over-steering 
or other deviation of the tow vehicle or 
trailer from their intended path, due to 
one or more causes (improper loading, 
steering inputs, excessive speed, cross 
winds, passing vehicles, rough roads, etc). 
IF A COMBINATION DISTURBANCE 
OCCURS, DO NOT steer or brake. 
Steering or braking during a disturbance 
can cause a loss of control or crash.
If a WHEEL GOES OFF THE PAVED 
ROADWAY, DO NOT steer sharply and 
DO NOT brake. Let off the gas pedal and 
slow down below 25 mph. Then steer 
gradually back onto the roadway. Proceed 
with caution entering traffic.
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Loading Your Combination

NEVER load cargo inside the vehicle-in-
tow or on the trailer. Cargo inside the vehicle 
-in-tow can cause sway or WHIPPING.
NEVER overload your tow vehicle. Do not 
exceed the Gross Vehicle Weight Rating 
(GVWR) and the Gross Axle Weight 
Ratings (GAWR), which are posted on a 
label inside the driver’s door opening.
Make sure the trailer is securely attached 
to the tow vehicle hitch before loading and 
unloading. Keep children and others at least 
25 feet away during loading and unloading. 

Slow Down When Towing
AVOID CRASHES by slowing down. 
Reduce your speed from what you would 
normally drive without a trailer under similar 
road conditions. The maximum speed is 45 
mph when towing a trailer. Do not exceed 
any posted speed limit.
DRIVE DEFENSIVELY – anticipate stops, 
brake early, and never follow closely.
BEFORE going downhill, slow down and 
shift the transmission into a lower gear. 
DO NOT RIDE BRAKES on downgrades.
Slow down for curves, adverse weather, 
hazardous road condit ions, road 
construction and expressway exits

Safety 
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Decal Kit - 43578
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Literature Information
The operators manual should be stored in 
the operator’s compartment in the literature 
holder storage area. Rayco provides a 
binder to hold the Operator Service Manual, 
Parts Manual, Engine Manual  along with 
other component manuals.
These manuals contain safety information, 
operation instruction, transportation 
information, lubrication information and 
maintenance information. This helps to 
ensure the best possible performance 
and service of the machine. Read 
and understand all instructions before 
attempting to operate this machine. This 
manual should be readily available for 
reference at all times. If this manual is lost, 
damaged or unreadable a new manual must 
be replaced. Contact Rayco Mfg LLC for 
a replacement manual.
Some photographs or illustrations in the 
publication show details of attachments that 
can be different from your machine.  Guards 
and covers might have been removed 
for illustrative purposes. Continuing 
improvement may have caused changes to 
your machine which may not be included 
in this publication.
Continuing improvement and advancement 
of product design might have caused 
changes to your machine which are not 
included in this publication.  Read, study 
and keep this manual with the machine.
Whenever a question arises regarding your 
machine, of this publication, please consult 
your Rayco dealer for the latest available 
information.
This Rayco machine was designed and 
manufactured by Rayco Mfg LLC, Wooster, 
Ohio. Due to continuous improvements, 
Rayco reserves the right to make changes 
in engineering, design and specifications, 
or discontinue manufacture, at any time, 
without notice or obligation.
Always have a record of the model and 
serial numbers for your machine to specify 
when ordering parts.

Safety
The safety section lists basic safety 
precautions.  In addition, this section may 
include text and locations of warning signs 
and labels used on the machine.
Read and understand the basic precautions 
listed in the safety section before operating 
or performing lubrication, maintenance and 
repair on this machine.

Parts
Parts are readily found through illustrations 
with accompanying Rayco part numbers. 
The machine assembly is listed by basic 
groups to enable ease of finding parts.
Please consult your local Rayco Dealer 
or local Engine Manufacturer Dealer for 
obtaining engine parts and service.

Operation
The operation section is a reference for 
the new operator and a refresher for 
the experienced operator.  This section 
includes a discussion of gauges, switches, 
machine controls, attachment controls, 
transportation and towing information.
Photographs and illustrations guide the 
operator through correct procedures of 
checking, starting, operating and stopping 
the machine.
Operating techniques outlined in this 
publication are basic.  Skill and techniques 
develop as the operator  gains knowledge 
of the machine and its capabilities.

Maintenance

The maintenance section is a guide to 
equipment care.

Maintenace Intervals

Use the Service hour meter to determine 
servicing intervals. Calendar intervals 
shown (daily, weekly, monthly, etc.) can be 
used instead of service hour meter intervals 
if they provide more convenient servicing 
schedules and approximate the indicated 
service hour meter reading.

Foreword
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Foreword

Recommended service should always be 
performed at the interval that occurs first.

Under extremely severe dusty or wet 
operating conditions, more frequent 
lubrication than is specified in the main-
tenance intervals chart might be neces-
sary.
Perform service on items at multiples of 
the original requirement. For example, 
at every 100 service hours, also service 
those items listed under every 50 service 
hours and every 10 service hours or 
daily.

A Description of the Machine
The small but powerful Boxer 385D 
can handle “big machine” tasks while 
providing ease of access as a result 
of the smaller footprint. Able to handle 
a full complement of attachments, the 
diesel-powered 385D allows you to 
minimize hand labor, reduce overhead 
and increase productivity. At 34.5” 
(87.6 cm) wide, the unit can fit through 
a standard gate. The two-pump, 3,000 
psi (207 bar) hydraulic operating system 
develops optimum hydraulic flow to run 
the machine’s auxiliary and propulsion 
systems, providing enough power to 
handle full-size attachments. A dedicat-
ed oil cooler to better manage hydrau-
lic heat generation. With a universal 
compact utility loader mounting plate 
and quick-attach system, you can quickly 
and easily switch between any standard               
attachment.

Intended Use
The 385DCE is designed to accom-
modate a huge array of attachments. It 
can lift, transport, and unload materials 
using a wide array of buckets, forks, and 
grapples. Other attachments include 
digging, boring, trenching, mowing, tow-
ing, raking, plowing, and compacting.

NOTE: Contact your local dealer or visit 
boxerequipment.com to view the entire 
list of available attachments. Only use 
approved Boxer attachments. Always 
read all documentation relative to your 
attachment and know how to operate 
them safely.

Never modify this machine! 

Modifications to this machine will not 

only void the warranty, but may cause 

an unsafe condition that could result in 

injury or death to the operator.

Never lift and/or transport persons, 

animals, explosive materials, caustic 

/poisonous materials, pressurized 

materials, pressurized canisters or 

any other solid or liquid dangerous 

substance.

NOTICE
 Tip Capacity: 1100lbs (499kg)

Operating Capacity: 385lbs (175kg)
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Operator Controls

Figure 2-7
Operating Controls Description
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Operator Controls

Figure 2-7 
Operating Controls Description

1. High/Low Selector Lever - Mov-
ing this lever either fully forwards or 
fully backwards selects the machine 
function speed. When the lever is 
in the Low position, all control and 
travel functions will be in the slower 
speed range. With the lever in the 
High position, all control and travel 
functions will be in the high speed 
range.

2. Ignition Switch and Hour Meter 
- Rotating the key switch one posi-
tion to the right turns on the engine 
ignition and the low oil pressure 
warning. Rotating the key switch 
fully to the right activates the engine 
starter. The hour meter is located to 
the right of the ignition switch.

3. Hand Grip

4. Attachment Tilt - Pushing the lever 
forwards tilts the attachment plate 
forwards, lowering the attachment. 
Pulling the lever backwards tilts the 
attachment plate backwards, raising 
the attachment.

5. Right Track Motor Control - 
Pushing the lever forward rotates 
the right side track for forward travel.  
Pulling the lever backwards rotates 

the right side track for reverse travel.
6. Left Travel Motor Control - Push-

ing the lever forward rotates the left 
side track for forward travel. Pulling 
the lever backwards rotates the left 
side track for reverse travel.

7. Loader Arm Lift Control - This le-
ver controls the raising and lowering 
of the boom assembly. Pull back for 
the attachent to raise, and forward 
to lower.

8. Engine Temperature Indicator - 
This light indicates that the engine 
is in an overheated condition. If the 
light and alarm turn on while the ma-
chine is being operated, immediately 
stop all machine operations and shut 
the engine off.

9. Engine Oil Pressure Indicator - 
The light will turn on and a warning 
sounder will also turn on while the 
ignition key is in the START position.  
When the engine starts and the key 
is released, the light and sounder 
turn off.  If the light and sounder 
remains on, or turn on during normal 
operation, immediately turn off the 
engine and check the engine oil 
level.

10. Hand Grip

11. Engine Throttle - Moving the 
control lever upwards increases 
engine speed and moving the lever 
downwards slows the engine to idle 
speed.

12. Attachment Activation Lever/

Operator Prescence Control - 
With your left hand, squeeze the 
AUXILIARY attachment control lever 
towards the hand hold to activate 
the attachment in the FORWARD 
motion.

2
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NOTE:The lever is spring loaded and 
when released, will automatically move 
from the FORWARD motion position to 
the NEUTRAL position, stopping attach-
ment motion. 
13. Saftey Tether/ Wrist Strap - The 

wrist strap is to be worn any time 
that the machine is being operated. 
If the wrist strap is removed, all ma-
chine functions will stop but not stall 
or shut the engine off.

14. Horn Button

15. Park Brake Switch - The park 
brake switch engages the park 
brakes in the drive motors to allow 
the machine to remain running and 
not roll on a slope. When dismount-
ing the machine be sure to apply 
the brake. In the event that the wrist 
strap is removed the park brake will 
engage.

DO NOT attach an auxiliary hydraulic 

cylinder to the hydraulic circuit con-

trolled by the Attachment Activation 

Lever/Operator Presence control.  Hy-

draulic pressure will not be held in the 

system when this control is returned to 

the NEUTRAL position.

Operator Controls

NOTICE
 The machine should be completely 

stopped before engaging the park 

brake. Damage can occur from failure 

to do so.
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Range of Motion
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1

2

8

3

4
5

6

Item No. Description
1 Attachment mounting plate
2 Loader arms
3 Boom lift cylinder
4 Hydraulic cooler
5 Radiator filler pressure cap
6 Engine radiator
7 Left track assembly
8 Front tie-down ring
9 Right track assembly
10 Battery
11 Muffler
12 Ignition switch and hour meter
13 Fuel Tank
14 Air Cleaner
15 Manual Tube
16 Lift Cylinder Lock

7

13

14

Item Description

15

16
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Item Description

Item No. Description
1 Attachment mounting plate
2 Loader arms
3 Boom lift cylinder
4 Hydraulic cooler
5 Radiator filler pressure cap
6 Engine radiator
7 Left track assembly
8 Front tie-down ring
9 Right track assembly
10 Battery
11 Muffler
12 Ignition switch and hour meter
13 Fuel Tank
14 Air Cleaner
15 Manual Tube
16 Lift Cylinder Lock
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Pre-Operation

Pre-Start Inspection

It is very important to do a visual 
inspection of the machine before 
beginning operation. This inspection 
should include:

• Check all decals and warning signs for 
damage.

• Check engine oil.
• Check and refill fuel tanks.
• Check hydraulic lines and hoses for 

signs of damage or leaks.
• Inspect the machine for any signs of 

damage or loose fasteners.
• Check fluid levels and any signs of 

leaking fluids.
• Do all Daily Service Checks.
• Check machine controls to make sure 

that they automatically return to the 
neutral position.

The following information presents 
details on these inspection points and 
service checks.

IMPROPER USE OF THE COMPACT 

UTILITY LOADER COULD CAUSE 

SERIOUS INJURY OR DEATH. 

BEFORE OPERATING THE MACHINE 

OR PERFORMING MAINTENANCE, 

THE OPERATOR MUST READ 

AND UNDERSTAND THE ENTIRE 

OPERATOR’S MANUAL, REVIEW 

MACHINE CONTROLS, LOCATE 

AND REVIEW ALL WARNINGS AND 

SAFETY PLACARDS AND RELEVANT 

OPERATOR SAFETY MATERIALS 

INCLUDING WRITTEN, VISUAL, VIDEO 

OR VERBAL INSTRUCTIONS. 
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Daily Service Checks

Table 3.1: Service Cycle Table
Activity Daily (10 Hours)

Safety Placards 3 and R
Fuel   3 and A
Engine Oil 3 and A
Engine Oil Filter
Engine Coolant 3 and A
Engine Radiator 3***
Air Filter 3***
Fuel Filter/Water Separator 3
Engine Idle Speed
Check and Clean Battery Terminals and Battery 
Hydraulics: 
     - Hydraulic Filter
     - Hydraulic Fluid Level
     - Hydraulic Hoses

 
3
3 and A
3

Grease 3***
Tracks 3
Visual Check for Loose/Missing Fasteners 3
Check and Adjust Track Tension 3

Service Cycle - R = Replace   3 = Check   A = Add
***Under very wet, muddy, dusty or dirty working conditions more frequent lubrication may 

be required.

Pre-Operation
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Pre-Operation

Pre-Start Service Checks

1.  Check condition of all warning and 
instructional decals. Replace any 
damaged decals with genuine Boxer 
decals.

2.  Check engine oil:
• Make sure that the engine is OFF.
• Machine must be level.
• Pull out the engine dipstick (Item 1, 

Figure 3-1) and check oil level. The 
correct level is between those two 
lines.

NOTE: Extremely dusty or dirty 
working conditions may require 
more frequent checking,

filling and/or changing of engine oil.
• After filling the oil, wait a few 

minutes and check the oil level 
again.

Figure 3-1 Engine Oil Level Check Figure 3-2 Engine Oil Filler Cap

NOTICE
 Make sure to securely reinstall 

the dipstick into the dipstick tube 

before starting the engine. Check 

engine fuel and fill as needed - be 

sure engine is OFF.
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Pre-Operation

Figure 3-3 Fuel Tank

The Boxer has one saddle fuel tank (Item 
1, Figure 3–3). 

3.  Remove cap (Item 2, Figure 3-3) and 
visually inspect fuel level to make 
sure that the indicator is showing 
the proper fuel level. Make sure that 
the tank has been filled on a daily 
basis.

Carefully pour the fuel into the tank, not 

exceeding the fuel tank capacity.

Figure 3-4 Engine Coolant Level

4.  Check engine coolant level.

• When the radiator is cool to the 
touch remove the radiator cap (Item 
1, Figure 3-4) and check the radiator 
fluid level. The proper coolant level 
will be to the bottom of filler neck. 
(Item 2, Figure 3-4).

Allow Engine to cool before filling tank.

Do not overfill because fuel could spill 

onto hot engine parts and ignite or 

explode.

The coolant is hot and under pressure . 

DO NOT check until the engine radiator 

is cool to the touch.

NOTICE
• The overflow bottle is a non-

pressurized container that is only 

for any high heat overflow. Do not 

add coolant to this container.  It 

will not be drawn into the engine.

• If coolant is required, make sure to 

add the proper coolant as shown in 

the Engine Manual.

1

2

1

2
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Pre-Operation

NOTE: Some items in Figure 3–5 have 
been removed for clarity.

Figure 3-5 Radiator Air Flow Inspection

5. Inspect the radiator to make sure 
that the air flow is not blocked. The 
fan located on top of the unit is a 
suction fan, which draws air from in-
side the machine. Check the engine 
side of the radiator (Item 1, Figure 
3–5) to make sure that debris has 
not been sucked against the radiator 
blocking air flow.

6. Check the fuel filter/water separator 
to make sure that there is no water 
in the filter bowl. (Item 1, Figure 3-6)

If water needs to be removed.
1. Rotate the fuel shut off valve (Item2, 

Figure 3-6) to stop the fuel flow 
from the tank.

2. Place a suitable sized container 
beneath the filter assembly to catch 
any spilled fuel.Rotate the filter bowl 
(Item 1, Figure 3-6) and remove it 
from the filter assembly.

3. Dispose of the fuel and water in the 
bowl according to State and Local 
regulations.

4. Reinstall and secure the filter bowl.
5. Reopen the fuel valve

Figure 3-7 Release Dirt from Air Cleaner

DO NOT check until radiator is cool to 

the touch.

1

2

• Allow engine to cool before 

removing the filter bowl. Spilled 

fuel can potentially ignite or 

explode.

• Place a container underneath 

the filter assembly to catch any 

spilled fuel.

• Properly dispose of fuel 

according to State and Local 

regulations.

NOTICE
If the fuel bowl does not fill with fuel, it 

may be necessary to air bleed the fuel 

system. See Section 4 – Fuel System 

Air Bleed instructions.
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Pre-Operation

6. Release dirt from separator tube at 
the bottom of the air filter by squeez-
ing the rubber dust ejector valve 
(Item 1, Figure 3-7) underneath the 
air filter.

7. Check all hydraulic hoses, lines, and 
fittings.

• Visually inspect all of the hydraulic 

hoses, lines and fittings for signs of 
damage, wear, or leaking.

• If any signs of damage are visable, 
do not operate the machine until 
repairs have been made.

• Some examples of common hydrau-
lic hose damage are shown in Figure 
3-8.

Figure 3-8 Hydraulic Hose Damage

1. End fittings damaged or leaking.
2. Outer covering chafed or cut, and 

wire reinforcing is exposed.
3. Hose shows signs of kinking or 

crushing.
4. Outer cover ballooning.

1

1

3

4

2

Hydraulic oil under pressure can 

penetrate body tissue causing seri-

ous injury and possible death. When 

troubleshooting a hydraulic system for 

leaks, always use cardboard or wood 

as a detector. DO NOT USE YOUR 

BARE HANDS. If you are injected with 

hydraulic oil or any other fluids, im-

mediately seek treatment by a doctor 

trained in the treatment of penetrating 

fluid injuries. 



Boxer 385D Operator Service Maintenance Manual

44

Pre-Operation

9. Check for loose or missing fasten-
ers.

• Inspect for any loose or missing 
bolts.

• Tighten or replace any missing bolts 
immediately.

10. While you are performing the daily 
maintenance, inspect the machine 
for any signs of damage, such as 
missing or damaged components, 
cracked welds, etc.

11. Check the track assemblies to make 
sure that:

• The tracks are in good condition and 
are not showing any signs of wear.

• Track tension is properly set.
• Track drive motors are not leaking oil 

or hydraulic fluid.

12. Grease pivot shafts with proper 
type of grease. There are 13 grease 
points on this machine, see Figure 
3-9.

Make sure to install the cylinder lock 

before performing any service work 

underneath the raised loader arm as-

sembly.

Before starting the engine: 

• Move all hydraulic control levers 

forward and release the lever. 

Make sure that each lever auto-

matically returns to the Neutral 

position. 

• Move all hydraulic control levers 

rearward and release the lever. 

Make sure that each lever auto-

matically returns to the Neutral 

position.

• The Auxiliary Control Lever will re-

main in the Reverse position until 

it is manually moved to the Neutral 

position.

• If any of the levers, other than the 

Auxiliary Control Lever, does not 

automatically return to the Neutral 

position, DO NOT use the machine 

until repairs have been completed
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Pre-Operation

Figure 3-9 Lubrication Points NOTE: Extremely dusty or dirty working conditions 
may require more frequent service/replacement
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Pre-Operation

Cylinder Lock Installation

1. Start the engine. (See Machine Start-
up in this section for engine starting 
instructions).

2. Fully raise the loader arm.
3. Shut off the engine.
4. Release the cylinder lock from its 

storage position (Item 1, Figure 3–10) 
by removing the lock knob (Item 3, 
Figure 3–10) and pulling the safety 
lock pin (Item 2, Figure 3–10).

5. Place the cylinder lock (Item 5, Figure 
3–10) onto the cylinder rod.

6. Fully reinsert the safety lock pin (Item 
4, Figure 3–10), securing the cylinder 
lock in the support position.

7. Lower the loader arm assembly until it 
is supported by the cylinder lock.

Cylinder Lock Removal

1. Start the engine and raise the loader 
arm to its full height.

2. Shut off the engine
3. Pull the safety lock pin (Item 2, Fig-

ure 3-10) fully outwards.

4. Return the cylinder lock to the stor-
age position (Item 1, Figure 3-10) on 
the loader arm.

5. Fully insert the safety lock pin (Item 
2, Figure 3-10) and lock the knob 
(Item 3, Figure 3-10) to secure the 
cylinder lock in the storage position.

Figure 3-10 Safety Lock Installation

Make sure to install the cylinder lock 

before performing any service work 

underneath the raised loader arm as-

sembly

1
2

3

4

5

NOTICE
Make sure that the safety lock pin goes 

behind the loader arm cylinder rod.
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Machine Start Up
To start the machine the operator must:
1. Stand on the operator’s platform 

(Item 1, Figure 3-11)
2. Move the throttle lever (Item 1, Fig-

ure 3-12) to about half way between 
fast and idle engine speeds.

3. Rotate the ignition key counter-
clockwise to the PREHEAT position 
(Item3, Figure 3-12) to allow the 
glow-plugs to warm the engine cyl-
inders for approximately 10 seconds.

4. Rotate the ignition key to the START 
position (Item 4, Figure 3–12) until 
the engine starts. The Low Engine 
Oil light and the warning sounder 
will turn on during this process. As 
soon as the engine starts, release 
the key. The key will return to the 
RUN position (Item 2, Figure 3–12) 
and the indicator light and sounder 
will turn off.

Figure 3-11 Operators Platform

Figure 3-12 Engine Starting
5. Leave the throttle setting at about 

the halfway position and allow the 
engine to idle. This will begin warm-
ing the engine coolant and hydraulic  
oil.

1

1
3

4

2

NOTICE
The Low Engine Oil light and the 

warning alarm will turn on during this 

process. This is a normal condition and 

will verify that this warning system is 

functioning properly. If either the light 

or the warning sounder do not turn on, 

see Section 4 – Routine Service and 

Maintenance.

NOTICE
If either of the lights and alarm turn on 

while the machine is being operated, 

immediately stop all machine opera-

tions and shut the engine off.

When warming the hydraulic oil, the opera-

tor must cycle all functions every 5 minute. 

This will assist in warming the hydraulic oil 

in all systems evenly and more rapidly. Fail-

ure to do this can cause the control systems 

to stick creating a run-away situation.
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6. In cold weather (32º F [0º C]) after 
about 5 minutes of engine idling, 
operate all of the main hydraulic 
controls to cycle warmed hydraulic 
oil through the hydraulic lines into 
the cylinders and hydraulic motors. 
Allow the engine to idle for another 
5 minutes before beginning any 
machine operations.

Machine Shut-down
To safely shut the machine down, the 
operator must:
1. Stop the machine on a solid, level 

area.
2. Lower the loader arm and attach-

ment to the ground
3. Apply park brake and idle the engine 

for 5-10 minutes to allow the ma-
chine to cool down.

4. Shut off the engine
5. Clean off any accumulated mud and/

or dirt from the machines operating 
surfaces, i.e. operator’s platform, 
both track assemblies, etc.

Transportation
1. Move the throttle control lever to 

the mid-range engine speed and 
set the transport speed to the LOW 
range. Raise the attachment so that 
it will clear the ramp of the transport 
trailer. NOTE: The longer the attach-
ment, like the trencher, the more 
the attachment needs to either be 
tilted or raised. It is recommended to 
back the machine onto the transport 
trailer and position the machine so 
that the heaviest weight (center of 
balance) is towards the front (hitch 
end) of the trailer. See Figure 3-13.

Figure 3-13 Transportaion Position on Trailer

2. Follow general load carrying safety. 
Always carry the heaviest load point-
ing uphill. NOTE: When operating 
without an attachment, the operator 
becomes the load.

3. When the machine is positioned on 
the trailer properly, lower the attach-
ment to the trailer deck.

4. Follow machine Shut-down process 
and remove key.

5. Secure the unit to the transport vehi-
cle with DOT (Department of Trans-
portation) approved chains/binders 
in accordance with DOT guidelines. 
Make sure to use the appropriate 
tie down locations (Items 2, 3 and 
4, Figure 3-14) on the machine and 
trailer.

NOTE:
• Never tow or pull the machine. Dam-

age to the hydraulic motors could 
result.

• If the machine is totally in-operable, 
using lifting straps or cables and a 
machine that can safely lift 4,000 
lbs (1820 Kg), lift the machine and 
place on a trailer. Refer to “Lifting 
Procedures”. 

The Boxer is designed for maximum 

working balance. When traveling on an 

incline, always have the heaviest por-

tion of the machine pointing uphill.
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Figure 3-14 Travel Chains and Binders

Lifting Procedures

When it becomes necessary to lift the 
machine
1. Use a lifting device that can safely 

lift 4,000 lbs (1820 Kg) 
2. Use appropriate lifting chains (Item 

1 Figure 3-15) that can safely lift 
4,000 lbs (1820 Kg)

3. Route the chains through the lifting 
eye (Item 2, Figure 3-15) located di-
rectly below the operating controls.

Figure 3-15 Machine Lifting

1

22

When transporting the machine, make 

sure to use DOT approved chains and 

binders (Item 1, Figure 3–14) to secure 

the machine to the “D” rings (Item 2, 

Figure 3–14) on the trailer. NOTICE: It 

is recommended to secure the ma-

chine through the ring on the front of 

the machine (Item 2, Figure 3–14) and 

through the two rings on the Operator’s 

Platform (Item 4, Figure 3–14).

Lift the machine approximately 12” to 

make sure that the machine is bal-

anced before completing the lift.

If lifting the machine with an attach-

ment installed, the overall machine may 

not be balanced from front to back.
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Machine Travel Controls

The “cogging” condition is most likely to 
occur while operating in a reverse direc-
tion pulling a heavy load, and during the 
first 50 hours of track usage. It is caused 
by the tension spring being fully com-
pressed due to high track load.

If a cogging condition occurs, immedi-
atley stop machine travel and auxillary 
functions and reverse travel direction 
slightly to de-compress track tension. 
Continued cogging will cause the track 
drive sprocket to seat into the rubber 
track incorrectly, and cause damage to 
the track. If cogging occurs, stop travel 
function and check for and remove any 
debris or foreign matter in the drive 
system, check track for proper tension as 
shown in the “Maintenance” section in 
this manual.

NOTICE
Due to the spring tension system 

built into the track drive system as a 

safety mechanism, the machine can be 

put into an extreme situation during 

which the drive sprocket will bypass 

the rubber track guide holes causing 

a popping noise, called “cogging”. 

This situation is part of the track drive 

system safety design, and indicates 

that this portion of the safety system is 

functioning properly. 

• Levers and controls should return 

to the neutral position when they 

are released.

• Make sure that all of the controls 

are in the neutral (middle) position 

before starting the engine.

• Operate the controls gradually and 

smoothly. Excessive speed and 

quick control movements without 

regard for working conditions 

could cause an unsafe situation

• Make sure to maintain your grip on 

both of the hand grips any time the 

machine is in motion.
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Forward Travel Reverse Travel

Right Turn During Forward Travel Left Turn During Forward Travel

Push both control 
levers forward to trav-
el straight forward. 
The farther these are 
moved, the faster the 
machine will travel. 
See Figure 3–16.

Pull both control 
levers backward to 
travel straight back-
wards. The farther 
these are moved, the 
faster the machine 
will travel. See Figure 
3–17.

To turn to the right, 
move the left hand 
control lever farther 
forward than the right 
control lever. The 
farther forward the left 
control is moved, the 
faster the right turn 
will be made. See 
Figure 3–18.

To turn to the left, 
move the right hand 
control lever farther 
forward than the left 
control lever. The far-
ther forward the right 
control is moved, the 
faster the left turn will 
be made. See  
Figure 3–19.

Figure 3-18 
Right Hand Turn in 

Forward

Figure 3-19
Left Hand Turn in

Forward

Figure 3-16
Forward Travel

Figure 3-17
Reverse Travel
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Right Turn During Reverse Travel Left Turn During Reverse Travel

Move the left hand 
control lever farther 
backward than the 
right control lever. The 
farther forward the left 
control is moved, the 
faster the right turn 
will be made. See 
Figure 3-20.

Move the right hand 
control lever farther 
backwards than the 
left control lever. The 
farther forward the 
right control is moved, 
the faster the left turn 
will be made. See  
Figure 3–21.

Figure 3-20
Right Hand Turn in

Forwards

Figure 3-21
Left Hand Turn in

Reverse

Make sure to use the machine hand 

holds while doing a spin turn to main-

tain your balance.

Spin Turn

Operation

Figure 3-22
Spin Turn

Move the travel control levers in 
opposite directions to spin the machine 
on it axis. To spin left, move the right 
control lever forward while pulling the 
left control lever backward; to spin 
turn to the right, push the left control 
lever forward and while pulling the right 
control lever backward.  
Figure 3–22.
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Do not travel up or across a slope 

steeper than 15°. See Figure 3-23. 

• Make sure that the tracks are 

extended to their widest position, 

providing the broadest stance for 

the machine.

• Keep attachments as low as pos-

sible when traveling on slopes or 

rough terrain.

• Keep the heavy end of the machine 

towards the uphill direction when 

travelling up or down a slope. 

NOTICE
When the machine has no attachment 

or load, the heavy end is the operator’s 

platform end of the machine. See 

Figure 3-24.

Figure 3-23
Slide Slope Travel

Figure 3-24
Uphill/Downhill Travel
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Attachment Installation and 

Removal

Attachment Lock Pins

The mounting plate located at the front 
of the machine provides for the easy 
installation and safe use of the wide vari-
ety of available attachments. This system 
is very easy to use, but requires the 
proper use of the attachment lock pins. 
There are two positions for the attach-
ment lock pins, the unlocked position 
and the locked position. 
Once the machine has picked up an at-
tachment, shut off the engine and rotate 
the attachment locks into the “locked” 
position (Item 1, Figure 3–25). As you 
rotate the lock pin, it will drop down-
wards, securing the attachment to the 
machine. If the lock pin does not drop 
into the locked position, start the engine 
and tilt the attachment slightly forwards 
or backwards until the lock pins snap 
into place.

To release an attachment, rotate the 
attachment locks to the “unlocked” 
position (Item 1, Figure 3–26). The lock 
pins will automatically rise, releasing the 
attachment from the machine. If the pins 
do not release the attachment or are very 
hard to rotate, start the engine and tilt 
the attachment slightly forwards or back-
wards until the pins can be rotated.

Figure 3-25
Attachment Locks in Locked Position

Figure 3-26
Attachment Locks in Unlocked Position

Make sure to keep your hands and feet 

away from the attachment during the 

unlocking process. As the attachment 

becomes free from the machine, it may 

move.

1 1

1 1
Pins Locked
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Installation of Non-Hydraulically 

Powered Attachments

There are many available attachments 
that are very easy to install. To install 
any of the non-hydraulically powered 
machines:
1. Position the attachment on a level 

surface.
• NOTE: Clean the inside of lower 

edge of the female attachment 
mounting plate to remove any debris 
that might interfere with the attach-
ment installation

2. Start the machines engine, lower 
the loader arm and tilt the mounting 
plate forward.

• NOTE: Make sure that both of the 
attachment lock pins (Item 1, Figure 
3-26) are in the “unlocked” posi-
tion. Refer to Attachment Lock Pins 
earlier in this section.

3. Slowly drive towards the attachment 
and align the top edge of the male 
mounting plate (Item 1, Figure 3-27) 
and the upper lip of the female at-
tachment mounting plate (Item 2, 
Figure 3-27). Slide the upper edge 
of the male mounting plate into the 
upper lip of the female attachment 
mounting plate.

Figure 3-27 
Non-powered Attachment Installation

4. When the top of the attachment 
mounting plate (Item 1, Figure 3-28) 
is firmly seated in the attachment 
mounting bracket (Item 2, Figure 
3-28), tilt the attachment mount-
ing plate backward slightly to allow 
the lower edge of the attachment 
mounting bracket to slide into place 
on the attachment mounting plate.

Make sure to keep your hands and feet 

away from the attachment during the 

unlocking process. As the attachment 

becomes free from the machine, it may 

move.

1

2
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5. Shut the engine off.
6. Rotate the attachment lock pins 

(Item 1, Figure 3-28 and Item 1, 
Figure 3-29) into the locked posi-
tion, securing the attachment to the 
machine.

Figure 3-28 
Attachment Installed

Figure 3-29
Attachment Locks in Locked Position

7. Start the engine and raise the at-
tachment off the ground. Visually 
inspect the bottom edge of the at-
tachment’s mounting plate to make 
sure that both of the attachment lock 
pins are securely holding the attach-
ment in position.

Removal of Attachment

1. Lower the attachment onto a firm 
level surface.

2. Shut off the machine engine.
3. Rotate the attachment lock pins to 

the UNLOCKED position (Item 1, 
Figure 3-30).

4. Start the engine and rotate the 
mounting plate downwards.

5. Back away from the attachment.
• NOTE: It may be necessary to lower 

the loader arm assembly slightly to 
fully disengage from the attachment.

Figure 3-30
Attachment Locks in Unlocked Position

1

2

1 1
Pins Locked

DO NOT go underneath the attachment 

when it is raised.

1 1
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Installation of Hydraulically 

Powered Attachments

There are many hydraulically powered 
attachments available that are very easy 
to install. To install any of these attach-
ments.
1. Position the attachment on a level 

surface.
• NOTE: Clean the inside of lower 

edge of the female attachment 
mounting plate to remove any debris 
that might interfere with the attach-
ment installation

2. Start the machines engine, lower 
the loader arm and tilt the mounting 
plate forward.

• NOTE: Make sure that both of the 
attachment lock pins (Item 1, Figure 
3-31 and item 3, Figure 3-32) are in 
the “unlocked” position.

3. Slowly drive towards the attachment 
and align the top edge of the male 
mounting plate (Item 1, Figure 3-32) 
and the upper lip of the female at-
tachment mounting plate (Item 2, 
Figure 3-32).

4. Tuck the upper edge of the male 
mounting plate into the upper lip of 
the female attachement mounting 
plate.

Figure 3-31
Attachment Locks in the Unlocked Position

Figure 3-32
Hydraulically Powered Attachment Installation

Operation

1 1

1

3

4

2

NOTICE
 Make sure to position the attachment’s 

hydraulic hoses (Item 4, Figure 3-32) so 

that they are not damaged during the 

installation process.

Hydraulic oil under pressure is very 

dangerous. Wear appropriate PPE 

when installing hydraulic attachments
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5. When the machine mounting plate’s 
top edge is seated in the attachment 
mounting plate, tilt the machine’s 
mounting plate backward slightly to 
allow the lower edge of the ma-
chine’s mounting plate to slide into 
position. See Figure 3-33

Figure 3-33
Hydraulically Powered Attachment Installed

6. Shut the engine off.

7. Rotate the attachment lock pins 
(Item 1, Figure 3-33, Item 1, Figure 
3-34) into the locked position secur-
ing the attachment to the machine.

Figure 3-34
Attachment Locks in Locked Position

8. Start the engine and raise the 
attachment off the ground. Visu-
ally inspect the bottom edge of the 
attachments mounting plate to make 
sure that both of the attachment lock 
pins are securely holding the attach-
ment in position.

9. Shut off the engine
10. Move any of the main hydraulic 

controls forward and backward to 
release any stored hydraulic pres-
sure.

11. Attach the hydraulic hoses to the 
quick connects. See Figure 3-36.

Figure 3-35
Auxillary Control Lever

DO NOT go underneath the attachment 

when it is raised.

1 1
Pins Locked

1
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A. Move the AUXILIARY control 
lever (Item 1, Figure 3–35) either 
towards the hand grip or backwards 
into the REVERSE detent position. 
This will release the hydraulic pres-
sure locked in the auxiliary hydraulic 
lines. Leave the control lever in the 
detent position.

B. Press the pressure relief buttons 
(Items 1 and 2, Figure 3-36).

C. Wipe off the end of each of the 
connectors (Items 3 and 4, Figure 
3–36) to remove any dirt or debris 
and inspect the connections for any 
damage.

D. Insert the attachment’s male cou-
pling into the female bulkhead quick 
connect coupling (Item 3, Figure 
3-36) on the machine and push un-
til the connector locks into position.

Figure 3-36
Auxillary Hydraulic Quick Connects

E. Repeat the process to connect the 
attachment’s female quick con-
nect on the other hose to the male 
bulkhead connector (Item 4, Figure 
3-36) on the machine.

F. Check the security of both con-
nections by gently tugging on the 
attachment hoses to make sure 
that the quick connects are seated 
properly.

12. Make sure that the hydraulic hoses 
are routed so that they will not be in 
the way or damaged during machine 
operation. Figure 3–37 shows how 
the hoses might be routed to keep 
them out of the way during opera-
tion and prevent them from being 
damaged.

13. The attachment is now ready to use.

Figure 3-37
Attachment Hydraulic Hose Routing

Make sure that the engine has been 

shut off before beginning this 

procedure

1
2

4
3
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Operating Instructions for a 

Hydraulic Attachment

1. Move the engine throttle to the full 
speed setting. Raise the attachment 
off the ground and position it for 
use.

2. Move the HI/LOW selector lever 
(Item 2, Figure 3–38) to either the 
high speed or low speed setting 
depending on the attachment to be 
used. This setting will control both 
the functional speed of the attach-
ment as well as machine travel 
speed.

3. With your left hand, squeeze the 
OPERATOR PRESCENCE control 
lever (Item 1, Figure 3-38) towards 
the hand grip to activate the FOR-
WARD motion of the attachment.

• NOTE: The OPERATOR PRES-
CENCE lever is spring loaded and 
when released, will automatically 
move from FORWARD motion to 
NEUTRAL, stopping the attach-

ments motion. The engine will 
continue to run.

4. Lower the attachment to begin work.
• NOTE: If you want to reverse the 

operation of the attachment, move 
the OPERATOR PRESENCE 
lever (Item 1, Figure 3–38) to the 
REVERSE position. The control 
lever will remain in the REVERSE 
position detent until it is moved to 
the NEUTRAL position.

Figure 3-38
Auxillary Attachment Controls

Before starting the engine, make sure 

that the Auxiliary Hydraulic control 

lever is in the NEUTRAL position. If 

this control is left in either the forward 

or reverse position and the engine is 

started, the attachment will begin to 

Make sure that you are standing on 

the operator’s platform and holding 

the Operator Presence control in the 

operating position.

When using an attachment that 

will require the machine to move, 

such as with a trencher or tiller, it 

is recommended to set the HI/LOW 

selector lever to the LOW speed 

position.

1
2

Operation
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5. When using a trencher, tiller or 
otherattachment that requires the 
machine to move while the attach-
ment is in operation, move the travel 
control levers slightly in either the 
forward or reverse position. Using 
too fast a travel speed can create an 
unsafe operating condition or cause 
damage to the machine. If the en-
gine begins to labor or stalls, release 
the travel controls completely until 
the engine returns to full operating 
power.

Removal of Hydraulically 

Powered Attachments

To remove a hydraulically pow-

ered attachment;
1. Lower the attachment to the ground 

and shut off the engine.
2. Move the hydraulic control lever 

forward or backward to release any 
stored hydraulic pressure.

3. Some of the female couplings will 

have a lock button preventing ac-
cidental disconnection. To release 
this type of quick connect, rotate the 
collar on the female quick connect 
(Item 1, Figure 3–39) to align the 
notch on the collar with the lock but-
ton (Item 2, Figure 3–39).

4. Slide the collar backwards on the 
female quick connect (Item 4, Figure 
3–39) until it stops against the lock 
button (Item 3, Figure 3–39). The 
male connector will be released. 
Move the attachment hose away 
from the bulkhead fitting.

5. If the female connector does not 
have the lock pin type collar, just 
slide the collar backwards until the 
male connector is released.

Figure 3-39
Quick Connect Locking Collar.

6. Repeat this procedure on the other 
hydraulic line.

7. Cover the hose connections with the 
dust caps (Item 5, Figure 3-39) and 
store the hydraulic hoses to prevent 
damage.

8. Follow the instructions in “Removal 
of Attachment” earlier in this section 
to complete the attachment removal.

• Make sure not to travel to fast for 

operating conditions when using a 

trencher, tiller or other attachment 

that requires the machine to move.

• Stop all machine travel before 

releasing the OPERATOR PRES-

ENCE lever. 

After use, the quick couplers and 

hydraulic fluid will be very hot. Wear 

gloves when disconnecting the auxil-

iary hydraulic lines.

2
1

3

4

5

Operation
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Battery Master-Disconnect

To maximize battery voltage drop when 
the machine is off the Boxer is eqipped 
with a master-disconnect switch.
To access the switch:
1. Unclip the two latches (Item 1, Fig-

ure 3-40) on the panel in front of the 
operator’s platform.

2. The master-switch is turned ON/
OFF using the red handle shown in 
Figures 3-41 and 3-42.

3. ON is in the vertical position
4. OFF id in the horizontal position.

Figure 3-40
Access Panel

Figure 3-41
Master-Disconnect ON

Figure 3-42
Master-Disconnect OFF

1

Operation
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Fluid and Torque Specifications

RAYCO LUBRICATION & FLUID SPECIFICATIONS 
Engine Oil 
During the initial break-in period, the engine will consume more oil than usual. Check the engine oil level daily. 
ONLY USE CH-4 (or better) CLASSIFICATION OILS WITH A 10 TBA OR HIGHER.
See the Engine Operator Manual for engine lubricating oil specifications. 

Fuel - Diesel Engine
See the Engine Operator Manual for engine fuel specifications. ALWAYS USE ULTRA LOW SULFUR DIESEL FUEL ONLY.

DO NOT USE FUELS WITH SULFUR CONTENT HIGHER THAN ULSD (Ultra Low Sulfer Diesel) 0.015% (15ppm

Hydraulic Oil (Petroleum-Mineral Base)
Your machine is filled at the factory with Conoco Megaflow AW HVI 46 Hydraulic Fluid. This oil is formulated to provide the proper operating 
characteristics in a wide range of climates. When refilling, always use Conoco Megaflow AW HVI 46 or one of the recommended brands below.   
Failure to use the proper hydraulic oil can lower performance and shorten the life of critical components. DON’T MIX different types of hydraulic fluids! 

Oil specifications address the following concerns:

• High-temperature viscosity 

• Low-temperature flow properties 

• Viscosity lifespan 

• High-pressure wear characteristics 

• Filterability 

• Multi-metal compatibility in the presence of water 

We recommend the following hydraulic oils for your machine: 

Conoco-Phillips MegaFlow AW HVI 46……….…..Viscosity  7.7 cSt @ 100°C / 46 cSt @ 40°C / Pour Point  -45°C (-49°F) 

Shell Tellus T 46  (new name: Tellus S2 V46)…....Viscosity 7.95 cSt @ 100°C / 45.9 cSt @ 40°C /  Pour Point -42°C (-43°F) 

Mobil DTE 15M…………………………………………Viscosity 7.8 cSt @ 100°C / 46 cSt @ 40°C / Pour Point -42°C (-43°F)  

Exxon Univis N 46…………………………………….Viscosity 8.2 cSt @ 100°C / 46 cSt @ 40°C / Pour Point -48°C (-54°F) 

Pennzoil Pennzbell AWX MV 46………………….…Viscosity 8.8 cSt @ 100°C / 46.3 cSt @ 40°C / Pour Point -48°C ( -54°F) 

If choosing an oil other than those recommended above, the following specifications should be used: 

• Kinematic Viscosity: 7 cSt (min) @ 100°C / 42-50 cSt @ 40°C  

• Pour point:  -35° F (-37° C) or colder 

• Viscosity stabilizers, excellent resistance to viscosity breakdown (shear). 

• Anti-wear, Anti-foam formulation, for use in all pump types at all pressures. 

• Low-zinc additives; zinc levels should not exceed .08% of total weight 

Clean hydraulic oil is critical to achieve high performance and get long life from your hydraulic system. The oil and filter should be changed in 
accordance with the instructions contained in the “Maintenance Intervals” section of your manual. The hydraulic oil should be changed immediately if it 
appears dirty or smells burnt. 

Biodegradable Hydraulic Oil 
Panolin HLP Synthetic Ester Base VG46  is the only approved Bio-Degradable Hydraulic oil for this machine. All mineral base oils must be 
completely drained out of system and components before refilling with Panolin HLP Synthetic VG46 Bio-degradable oil. 

Panolin HLP Synthetic Ester VG46.………………….Viscosity 8.1 cSt @ 100°C / 47 cSt @ 40°C / Pour Point -57°C (-70°F) 
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Lubricating Grease 
All machines are completely serviced at the factory before shipping. The operator should check all grease fittings to familiarize with the 
location and correct service schedule plan. 
Use the normal shutdown procedure (See “Operating Instructions”), before lubricating the machine. 
Apply grease using a standard low pressure/low volume grease gun. Do not use a pneumatic grease gun. 
Lubricate with a high quality NLGI No.2 multipurpose bearing grease having rust inhibitors, good water resistance, antioxidant additives, and a 
minimum viscosity of 150 cSt at 40°C and suitable to operate continuously at 212°F / 100°C or higher. 

We recommend the following bearing grease that meets this spec: 

Chevron Delo EP2……………....189 cSt @ 40°C /  17.5 cSt @ 100°C / Temperature range -40°C to 177°C (-40°F to 350°F) 

Texaco Multifak EP2………….…173 cSt @ 40°C / 15.6 cSt @ 100°C / Temperature range -34°C to 121°C (-30°F to 250°F) 

Citgo Premium Lithium EP2…..173 cSt @ 40°C /  14.9 cSt @ 100°C / Temperature range -15°C to 121°C ( 5°F to 250°F)  

Shell Alvania EP2…….………….189 cSt @ 40°C / 15.6 cSt @ 100°C / Temperature range -20°C to 100°C ( -4°F to 212°F) 

Note: for extreme cold temperature areas a  No. 0 grade grease may be used. 
Before lubricating make sure all grease fittings and the nozzle of the grease gun is clean. 

Cold Weather Lubricants 
Before attempting to start the engine, make sure that the oil in the engine, the transmission and the hydraulic system are fluid enough to 
flow. Check the oil by removing the dipsticks. If the oil will drip from the dipstick, then the oil is fluid enough to start the engine. Do not use 
oil that has been diluted with kerosene. Kerosene will evaporate in the engine. Hydraulic and track drive oil should meet all previous 
specifications and have a pour point at least 7.8°C (14°F) lower than the coldest expected ambient temperature. 

If the viscosity of the oil is changed for colder weather, also change the filter element. If the filter is not changed, the filter element and the filter housing 
can become a solid mass. Drain all hydraulic cylinders and lines. After you change the oil, operate the equipment in order to circulate the thinner oil. 

ENGINE-

 If continuous ambient operating temperatures are below -10°C (+14°F), oil change intervals should be increased. Consult the Engine 
Operator Manual for details. 

 When you start an engine or when you operate an engine in ambient temperatures that are below -20°C (-4°F), use base oils that can flow 
in low temperatures. These oils have lubricant viscosity grade of SAE 0W or SAE 5W. 

 When you start an engine or when you operate an engine in ambient temperatures that are below  
-30°C (-22°F), use a Synthetic base stock multigrade oil. The oil should have lubricant viscosity grade of 0W or 5W. Use an oil with a pour 
point that is 5-10 degrees lower than the coldest ambient temperature. 
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RAYCO COOLANT SPECIFICATIONS 
Coolant / Antifreeze Recommendations 
Most commercial antifreezes are formulated for gasoline engine applications and will, therefore, have high silicate content. These antifreezes are 
intended for aluminum automotive engines and are unacceptable for diesel engines. Use antifreeze that is formulated with a low silicate level and 
the proper coolant additives for heavy duty diesel engines. 

Your machine is filled at the factory with Chevron Heavy Duty Phosphate Free Coolant formulated to meet the heavy-duty engine coolant 
specifications of TMC RP329 and ASTM D 6210. This coolant is manufactured from ethylene glycol and a highly effective, heavy duty corrosion 
inhibitor package that is phosphate free and contains nitrates and molybdates. It is compatible with other traditional heavy duty coolants containing 
supplemental coolant additives (SCA’s). 

The coolant specification addresses the following concerns: 

 Effective corrosion protection for aluminum, brass, cast iron, steel, solder, and copper.

 Low silicate formulation.

 Protects against winter freeze up and minimizes the chance of summer boil over.

 Phosphate free formula reduces hardwater scale formation.

 Suitable for diesel, gasoline and natural gas powered engines.

 compatible with other major brands of coolant and heavy duty diesel supplemental additives.

We recommend the following coolant type for your machine: 

Chevron HD Coolant (Phosphate-Free) Concentrate P/N 227036 / 227043 with bitterant ……..-34°F @ 50% mix / -62°F @ 60% mix 

Chevron HD Coolant (Phosphate-Free) Diluted P/N 227034 / 227045 with bitterant……….…..-34°F @ 50% mix / -62°F @ 60% mix 

Coolant Maintenance: 

 Maintain freeze point between -15°F and -62°F. A 50% mixture has a freeze point of -34°F (refer to freeze point above). 

 Use commercially available test strips for both nitrate and molybdate. 

 Maintain nitrate levels between 800ppm and 2300ppm. 

 Check levels of nitrate and molybdate every 250 hrs. 

 Add SCA’s based upon the engine OEM recommendations. 

 Top up low coolant systems with a 50% mixture as required. 

Follow the engine OEM procedures when doing a complete change-out.

Make Proper Antifreeze Additions 
Adding pure antifreeze as a makeup solution for cooling system top-up is an unacceptable practice. It increases the concentration of antifreeze in the 
cooling system which increases the concentration of dissolved solids and undissolved chemical inhibitors in the cooling system. Add antifreeze mixed 
with water to the same freeze protection as your cooling system. 
Use the chart below to assist in determining the concentration of antifreeze to use. 

NOTICE:  Additives eventually lose their effectiveness and must be recharged with additional supplement coolant additives available in the form of 
liquid coolant conditioner. See TESTING ENGINE COOLANT and REPLENISHING SUPPLEMENT COOLANT ADDITIVES (SCA’S) BETWEEN 
COOLANT CHANGES, as described in the Engine Operator’s Manual.  For more detailed explanation on the cooling system refer to the Fuels, 
Lubricants, and Coolant section of the Engine Operator’s Manual shipped with this machine. 

Chevron HD Coolant Protection Temperature (w/ 15 psi cap) Concentration
Boiling Protection to -129.4°C (265°F) 50% antifreeze and 50% water 
Freeze Protection to -24.4°C (-12°F) 40% antifreeze and 60% water 
Freeze Protection to -36.7°C (-34°F) 50% antifreeze and 50% water 
Freeze Protection to -52.2°C (-62°F) 60% antifreeze and 40% water 
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Torque Specifications
General Torque Information
Mismatched or incorrect fasteners can result in damage or malfunction, or possible injury.
Take care to avoid mixing metric dimensioned fasteners and inch dimensioned fasteners.
Exceptions to these torques are given in the Maintenance Section, if necessary.

Prior to installation of any hardware, ensure that components are in near new condition. Bolts and threads 
must not be worn or damaged. Threads must not have burrs or nicks. Hardware must be free of rust and 
corrosion. Clean the hardware with a noncorrosive cleaner.

Do not lubricate the fastener threads except for the rust preventative. The rust preventative should be 
applied by the supplier of that component for purposes of shipping and storage.

Other applications for lubricating components may also be specified in the Maintenance Section.

SAE GRADE 8 TORQUE (DRY OR LOCTITE) 

 1/4 12 +/- 2 LB-FT

 5/16 26 +/-2 LB-FT

 3/8 46 +/-2 LB-FT

 7/16 75 +/-5 LB-FT

 1/2 115 +/-5 LB-FT

 9/16 160 +/-5 LB-FT

 5/8 225 +/-10 LB-FT

 3/4 400 +/-20 LB-FT

 7/8 650 +/-25 LB-FT

1 975 +/-25 LB-FT

1 1/8 1350 +/-25 LB-FT

1 1/4 1950 +/-25 LB-FT

1 3/8 2550 +/-25 LB-FT

1 1/2 3350 +/-50 LB-FT

METRIC CLASS 10.9(DRY OR LOCTITE)

M6 12 +/-2 LB-FT

M8 30 +/-3 LB-FT

M10 60 +/-3 LB-FT

M12 105 +/-5 LB-FT

M14 165 +/-5 LB-FT

M16 255 +/-10 LB-FT

M20 500 +/-20 LB-FT

M24 850 +/-25 LB-FT

M30 1700 +/-25 LB-FT
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NOTICE
• Maintenace and Repairs should 

ONLY be performed by a trained 

specialist or qualified person.

• Please contact Rayco Mfg. for a 

listing of approved maintenance 

facilities in your area

Improper maintenance or repair 

COULD result in equipment damage 

or personal injury. Always remove 

ignition keys from the ignition 

before performing any maintenance. 

Before performing any maintenance, 

please consult the “Safety” section 

in this “Operator Manual” for vital 

information related to operating

NOTICE
ANY ALTERATIONS, MODIFICATIONS, 
ADDITIONS, OR REPAIRS MADE TO 
THIS MACHINE WITHOUT WRITTEN 

CONSENT OF RAYCO MFG. WILL VOID 
THE PRODUCT’S WARRANTY, LIABILITY 

AND CERTIFICATION

NOTICE
The maintenance items shown in this 
section, when found under two interval 
options (one in service hours versus one in 
strict time), should normally be performed 
at the interval whichever occurs first in the 
course of the life of the machine. When 
consulting this manual regarding the longer 
maintenance intervals, care must be taken 
to not miss performing the shorter interval 
service requirements when the shorter 
intervals happen to coincide with the longer 
intervals, as in such a case, it should be 
noted that the shorter intervals are not 
listed again along with the longer intervals. 
The engine hour meter is a reliable tool 
for measuring actual service hours of the 
machine. When each maintenance item is 
performed, a record of the current service 
hours and the date should be made. A 
note should also be made on a regularly 
viewed calendar when the next interval 
of a scheduled maintenance is to occur. 
To determine when the next maintenance 
operation is scheduled simply add the 
amount of time until the next interval with 
the time that is displayed after performing 
said maintenance operation. Then, as you 
frequently compare the actual service 
hours to the record, you will be properly 
informed to the maintenance requirements 
as time passes.The “Maintenance Intervals” 
section of this Operator Manual includes 
engine care topics. For the complete 
information, consult the Engine Operator 
Manual supplied with the machine.. Rayco 
has attempted to accurately predict 
maintenance intervals for this machine. 
However, due to varying environmental 
operating conditions such as but not limited 
to dust, moisture, or  heavier usage, your 
machine may require certain maintenance 
at more frequent intervals than those given 
in this manual. Thus, whenever variance 
is found through the actual usage of this 
machine, the published interval should be 
disregarded and a more frequent interval 
applied. 

Maintenance
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Section 4 Routine Service and Maintenance
The following information presents the routine service and maintenance required to make 
sure that the machine functions safely and properly. More detailed service information is 
contained in the Service Manual. 

Table 4 - 1: Service Cycle Table

Activity
Daily 

(10 Hours) 50 Hours 200 Hours 400 Hours
Safety Placards 3 and R
Fuel   3 and A
Engine Oil 3 and A R* R**
Engine Oil Filter R* R**
Engine Coolant 3 and A C**
Engine Radiator 3***
Air Filter 3 R** R**
Fuel Filter/Water Separator 3 3 R**
Engine Idle Speed 3
Check and Clean Battery Terminals and 
Battery 

3 3

Hydraulics 
     - Hydraulic Filter R**
     - Hydraulic Fluid Level 3 and A*** R**
     - Hydraulic Hoses 3
Grease 3***
Tracks 3
Visual Check for Loose/Missing Fasteners 3

Check and Adjust Track Tension 3

Service Cycle -    R = Replace         3 = Check         A = Add         C = Clean
*First 50 operational hours, then follow normal service cycle.
**Extremely dusty or dirty working conditions may require more frequent service/replacement.
***Under very wet and muddy conditions, more frequent lubrication may be required.
*** 

Maintenance
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Daily Maintenance Procedures

Do the following procedures daily or 
every 10 operating hours.
1. Check the condition of all warning 

and instructional decals. Before 
operating the machine, replace any 
missing or damaged decals.

• NOTE: Make sure to read and 
understand all WARNING and 
SAFETY decals before operating 
the machine.

2. Check engine fuel and fill as needed
A. The Boxer has one saddle tank 

(Item 1, Figure 4-1), on the left 
side of the machine.

B. (Item 2, Figure 4-1) Remove cap 
and visually inspect fuel level to 
make sure that theindicator is 
showing the proper fuel level. Make 
sure that the tank has been filled 
on a daily basis.

3. Check engine oil.
A. Make sure that the engine is OFF.
B. Pull out dipstick (Item 1, Figure 

4-2) and look for both the full and 
add oil lines. The correct level is 
between those two lines.

C. If the engine oil is below the add 
line, carefully add the proper 
amount of oil through the engine oil 

filler (Item 1, Figure 4-3). To reach 
the oil filler cap, remove the lower 
locking service panel. It is impor-
tant to add the correct type of 
engine oil as stated in the engine 
manual.

• NOTE: Make sure to reinstall and 
secure the oil filler cap.

Figure 4-1
Fuel Level Check

Figure 4-2
Engine Oil Level Check

Maintenance

• Allow engine to cool before 

filling fuel tanks.

• Do not overfill because fuel 

could spill onto hot engine parts 

and ignite or explode.

• Make sure engine is turned off.

2

1
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Figure 4-3
Engine Oil Filler Cap

• NOTE: Extremely dusty or dirty 
working conditions may require 
more frequent checking, filling, and/
or changing of engine oil.

D. After filling the oil, wait a few min-
utes and check oil level again.

4. Check engine coolant level.
A. The proper coolant level will be to 

the bottom of the filler neck (Item 
1, Figure 4-4).

Figure 4-4
Engine Coolant Level Check

Figure 4-5
Radiator Air Flow Inspection

The coolant is hot and under pressure. 

DO NOT check until the engine radiator 

is cool to the touch.

NOTICE
• The overflow bottle is a non-

pressurized container that is only 

for any high heat overflow. Do not 

add coolant to this container. It will 

not be drawn into the engine.

• If coolant is required, make sure to 

add the proper coolant as shown in 

the Engine Manual.

Maintenance
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5. Inspect the radiator to make sure 
that the air flow is not blocked. The 
fan located on top of the unit is a 
suction fan, which draws air from 
inside of the machine. Check the 
engine side of the raditor (Item 1, 
Figure 4-5) to make sure that debris 
has not been sucked against the 
radiator blocking air flow.

• NOTE: Some items in Figure 4-5 
have been removed for clarity.

6. Check the fuel/water separator to 
make sure that there is no water in 
the filter bowl (Item 1, Figure4-6).

• If water needs to be removed:
1. Rotate the fuel shut off valve 

(Item 2 (Figure 4-6)
2. Place a suitable sized container 

beneath the filter assembly to 
catch any spilled fuel.

3. Rotate the filter bowl (Item 1, 
Figure 4-6) and remove it from 
the filter assembly.

4. Dispose of the fuel and water in 
the bowl according to State and 
Local regulations.

5. Reinstall and secure the filter 
bowl.

6. Reopen the fuel valve.

Figure 4-6
Engine Fuel/Water Separation

DO NOT check until the engine radiator 

is cool to the touch.

NOTICE
 If the fuel bowl does not fill with fuel, 

it may be necessary to air bleed the 

fuel system. See Fuel System Air Bleed 

Instructions later in this section.

Maintenance
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7. Release dirt from separator tube at 
the bottom of the air filter by squeez-
ing the rubber dust ejector valve 
(Item 1, Figure 4-7) underneath the 
air filter.

Figure 4-7
Release Dirt from Air Cleaner

8. Check hydraulic oil level with the 
machine at operating temperature, 
fill as needed with the proper hy-
draulic oil - be sure engine is OFF.

A. Unscrew the dipstick assembly and 
remove from the machine (Item 1, 
Figure 4-8).

B. Make sure that the hydraulic fluid 
is not above the upper mark when 
the machine is at operating tem-
perature.

C. Add the proper hydraulic fluid (ISO 
46 see fluid specifications) through 
the filler port (Item 2, Figure 4-8).

Figure 4-8
Hydraulic Fluid Level Dip Stick

D. Check hydraulic hoses.
E. Fully raise the loader arm, install 

and secure the safety support.
F. Follow all of the hoses, line and 

tubes from the control valve to their 
end (Items 1,2,3,4,5, and 6, Figure 
4-9). Inspect the connections and

Hydraulic Oil under pressure can 

penetrate body tissue causing seri-

ous injury and possible death. When 

troubleshooting a hydraulic system for 

leaks, always use cardboard or wood 

as a detector. DO NOT USE YOUR 

BARE HANDS. If you are injected with 

hydraulic oil or any other fluids, im-

mediately seek treatment by a doctor 

trained in the treatment of penetrating 

fluid injuries

If you are checking the fluid level after 

a period of use, the hydraulic system 

and fluid will be very hot. Wear gloves 

when inspecting the hydraulic system 

and fluid. 

Maintenance



Boxer 385D Operator Service Maintenance Manual

800.392.2686 75

NOTICE
Many of the fittings and lines on this 

machine are contained within the body 

of the machine. With the engine off, 

carefully inspect all of the lines and 

fittings leading to the hydraulic pumps, 

the hydraulic filter assembly (Item 5, 

Figure 4–9), the base of the  

boom lift cylinder (Item 6, Figure 4–9), 

etc 

look for signs of leakage or dam-
age to the drive motors and to their 
hydraulic connections.

G. Carefully inspect both sets of 
quick couplers (Item 2, Figure 4-9) 
to make sure that they are not 
damaged or leaking. Make sure to 
check for signs of leakage or dam-
age to the drive motors and to their 
hydraulic connections.

H. If any signs of damage are visible, 
do not operate the machine until 
repairs have been made.

9. Lubricate pivot shafts with grease. 
There are 13 lubrication points on 
this machine, see Figure 4-10.

Figure 4-9
Inspect Hydraulic Lines and Fittings

Figure 4-10
Lubrication Points

Maintenance
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10. Check for proper track tension.

A. Raise the machine off the ground 
and support it using a device 
capable of safely supporting 4,000 
lbs (1820 Kg). See Figure 4-11 for 
suggested location of the support 
devices.

B. Tilt the bucket downwards until 
the cutting edge is touching the 
ground. See Figure 4-11.

C. Lower the loader arm assembly, 
pushing the front of the machine 
upwards. Continue raising the ma-
chine until the rear drive sprocket is 
off the ground. Shut off the engine.

D. Measure the gap between the 
bottom of the center bogey guide 
roller (Item 1, Figure 4-11) and the 
track. The proper tension will be 
about a 1/4 - 3/8 inch (6.35-9.525 
mm) deflection.

E. Remove track tension lock plate 
bolt (Item 1, Figure 4-12) using a 
9/16” wrench.

F. Remove the adjustment bolt lock 
plate (Item 2, Figure 4-12).

Figure 4-11
Track Deflection Measurement and Adjustment

Figure 4-12
Track Adjustment Bolt Lock Plate

Keep hands and fingers from under the 

track and guide rollers

Maintenance
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G. Adjust the track tension by rotat-
ing the tension bolt (Item 3, Fig-
ure 4–12) COUNTERCLOCKWISE 
to tighten the track and CLOCK-
WISE to loosen the track. Use the 1 
5/8” wrench (Item 2, Figure 4–13) 
located under the removable service 
access cover. Remove the wing nuts 
(Item 1, Figure 4–13) securing the 
track adjusting wrench to the service 
access cover, and then remove the 
wrench.

H. With the tracks still off the ground, 
start the engine and rotate just the 
track being adjusted three or four 
times in both forward and reverse. 
Shut off the engine after rotating the 
track.

I. Re-measure the deflection dimen-
sion

J. Check the other track for the correct 
tension measurement. If needed, 
repeat Steps 10D-10I 

K. Lower the machine onto the ground.

Figure 4-13 
Track Adjustment Bolt Lock Plate

New Machine Brake-in

Procedures
Do the following after the first 20 operat-
ing hours for a new machine only:
1. Change engine oil - Refer to the 

engine manual for the proper engine 
oil changing instructions.

2. Change engine oil filter, which is 
located on the left side of the engine   
-Refer to the engine manual for the 
proper engine oil filter changing 
instructions (Item 1, Figure 4-14).

Figure 4-14
Engine Oil Filter

Maintenance
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Figure 4-15
Hydraulic Oil Filter.

3. Change the hydraulic filter.

A. Remove the hydraulic filter (Item 1, 
Figure 4-15) from the filter mount 
by removing the bolts on top of the 
cap (Items 2, Figure 4-15).

• NOTE: No hoses need to be dis-
connected for this procedure.

B. Lift the filter out of the housing.
C. Replace the element.

D. Using a small amount of  hydraulic 
oil, lubricate the rubber gasket 
on top of the new filter canister 
and install the filter onto the filter 
mount. Do not over fill the hydraulic 
system. Damage to the hydraulic 
system might result.

E. Start and run the engine for about 
30 seconds and then shut the 
engine off. Using the hydraulic 
oil level dip stick (Item 1, Figure 
4–16), check the hydraulic oil level. 
Add the appropriate hydraulic fluid 
as needed through the filler port 
(Item 2, Figure 4–16) on top of the 
hydraulic oil tank. Make sure that 
the hydraulic fluid is not above the 
upper mark when the machine is at 
operating temperature.

Figure 4-16
Hydraulic Oil Level

NOTICE
Make sure to allow the engine 

and hydraulic system to cool off 

before beginning this procedure 

The hydraulic filter will be filled with 

hydraulic fluid. Make sure to dispose of 

the used hydraulic filter in an appropri-

ate manner and according to State and 

Local regulations.

Maintenance
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Weekly Maintenance Procedures
Do the following procedures weekly or 
every 50 operating hours.
1. Do all Daily Maintenance procedures
2. Check the battery (Item 3, Figure 

4-17) and cable connections (Items 
4 and 5, Figure 4-17) for signs of 
leaking, corrosion or damage.

Figure  4-17 
Battey and Cable Connections

3. Clean the radiator.

A. Remove the protective cover 
screen (Item 1, Figure 4-18).

B. Using compressed air or a garden 
hose (Item 1, Figure 4-19) spray 
air/water through the engine radia-
tor from the outside to remove any 
built up dirt or debris on the inside 
surface of the engine raditor.

NOTICE
Make sure that the battery clamp (Item 

2, Figure 4-17) is securely holding the 

battery in position. If needed, tighten 

the lock nut (Item 1, Figure 4-17) to 

secure the battery. If the lock nut has 

fallen off, make sure to replace it.

2 1

5

34

DO NOT check or clean the engine 

radiator until it is cool to the touch.

NOTICE
 DO NOT use high pressure water 

(pressure washer, etc.) to clean 

the radiator. Severe damage to 

the radiator could be caused.

Figure 4-18
Remove Protective Screen

Figure 4-19
Clean Engine Radiator

C.  Reinstall and secure the protective 
      screen

Maintenance
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Monthly Maintenance 

Procedures

Do the following procedures monthly 
or every 200 operating hours.
1. Do all Daily and Weekly mainte-

nace procedures.
2. Replace engine oil and engine oil 

filter - see engine manual.
3. Check air filter and replace outer 

paper element (Item 2, Figure 
4-20).

4. Replace the outer paper ele-
ment* (Item 2, Figure 4-20) and 
check inner element* (Item 3, 
Figure 4-20).

A. Unhook the two retaining clips 
and remove the end cap (Item 
1, Figure 4-20) from the air 
cleaner housing (Item 4, Figure 
4-20).

B. Pull the outer air cleaner ele-
ment (Item 2, Figure 4-20) out 
of the housing.

C. After the main element is 
removed, check the condi-
tion of the inner element (Item 
3, Figure 4-20). It should be 
replaced whenever it appears 
dirty, typically every other time 
the main element ia replaced. 
Clean the area around the base 
of the inner element before 
removing it, so dirt does not get 
into the engine.

D. Do not wash the paper element 
and inner element or use pres-
surized air, this will damage the 
elements. Replace dirty, bent 

or damaged with new genuine 
Boxer repair parts as required.

E. Handle new elements carefully; 
do not use if the sealing sur-
faces are bent or damaged.

F. Check all parts for wear; cracks 
or damage.

G. Replace any damaged compo-
nents.

H. If needed, install the newer 
inner element, followed by the 
outer element. Slide each fully 
into place in the air cleaner 
housing.

I. Reinstall the end cap (Item 1, 
Figure 4-20) so the dust ejector 
valve is down and secure the 
end cap with the two retaining 
clips.

*In extremely dusty or dirty operat-
ing conditions, this service cycle 
may need to be shortened.

Figure 4-20
Air Filter Assmebly

Maintenance
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5. Replace the fuel filter

A. Rotate the fuel shut off valve (Item 
2, Figure 4-21)

B. Place a suitable sized container 
beneath the filter assembly to 
catch any spilled fuel.

C. Rotate the filter bowl (Item 3, Fig-
ure 4-21) and remove it from the 
filter assembly.

D. Dispose of the fuel and water in 
the bowl according to State and 
Local regulations.

E. Remove the paper filter (Item 4, 
Figure 4-21) and dispose of ac-
cording to State and Local regula-
tions.

F. Install new paper filter.
G. Reinstall and secure the filter bowl.
H. Reopen the fuel valve.

Figure 4-21
Engine Fuel Filter/Water Separation

• Diesel fuel is very flammable. 

Handle with extreme caution.

• Make sure that the engine has 

been allowed to cool before per-

forming this operation

• Make sure that there are no open 

flames in the work area.

• Only perform this procedure in an 

area with proper venthilation

• Do not smoke while performing 

this operation.

• Clean up any spilled fuel before 

starting the engine.

• Allow engine to cool before 

removing the filter bowl

• Place a container underneath the 

filter assembly to catch any spilled 

fuel.

• Properly dispose of fuel according 

to State and Local regualtions.

• Make sure to clean up any spilled 

fuel from in and around the engine 

compartment of the machine. 

Spilled fuel may be ignited by a hot 

engine.

NOTICE
If the fuel bowl does not fill with fuel, it 

may be necessary to air bleed the fuel 

system - See Fuel System Air Bleed 

instructions 

Maintenance
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6. Check battery for signs of leak-
age or for corrosion on the battery 
cables.

A. Check the battery (Item 4, Figure 
4-22) for signs of leaking electro-
lytes. If any signs of damage are 
visible, remove and replace the 
battery.

B. To prevent corrosion, spray on a 
battery protectant and sealer onto 
both terminals and cable clamps 
(Items 5 and 6, Figure 4-22) after 
the cables are installed.

C. The electrical system on this 
machine is a NEGATIVE ground 
system.

Figure 4-22 
Battery and Tie Downs

Fuel System AIr Bleeding 

Procedure
1. Loosen the air bleed bolt (Item 1, 

Figure 4-23). DO NOT remove this 
bolt.

2. Crank the engine until only diesel 
fuel without any air bubbles comes 
out of the air bleed.

3. Fully tighten the air bleed bolt.
4. Dispose of the spilled diesel fuel ac-

cording to State and Local guide-
lines..

Figure 4-23
Fuel System Air Bleed Valve

Maintenance
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Annual Maintenance Procedures
Do the following procedures annually.
1. Do all the Daily, Weekly, and Monthly 

maintenance procedures.
2. Replace air filter See page 80.
3. Check engine idle speed (Refer to 

engine manual).
4. Replace Hydraulic fluid.

A. Place a suitable sized container at 
the right rear corner of the ma-
chine.

B. Remove the hydraulic tank draine 
plug (Item 1, Figure 4-24) and 
drain all the hydraulic fluid from the 
machine.

  NOTE: Make sure to inspect the 
  O-Ring (Item 2, Figure 4-24) on the 
  drain plug. Replace the O-Ring if any 
  signs of damage are noted.
**Extremely dusty or dirty working 
conditions may require more frequent 
service/replacment.

Figure 4-24
Hydraulic Tank Drain Plug

C. When all of the hydraulic fluid has 
drained out of the tank, reinstall 
and secure the drain plug.

D. Replace hydraulic filter. See “New 
Machine Break-in Procedures” 
Figure 4-13.

NOTE: The hydraulic dipstick is located 
underneath the hydraulic filler plug, lo-
cated along the outside of the machine. 
See Figure 4-25.

E. Unscrew the dipstick assembly and 
remove from the machine (Item 1, 
Figure 4-25) and fill the hydraulic 
tank with the proper hydraulic fluid 
(See fluid specifications) until the 
fluid level is just below the upper 
marker hole in the dipstick.

NOTICE
• Make sure to dispose of the used 

hydraulic fluid in an appropriate 

manner and according to State and 

Local regulations.

• The hydraulic filter will be filled 

with hydraulic fluid. Make sure 

to dispose of the used hydraulic 

filter in an appropriate manner 

and according to State and Local 

regulations. 

NOTICE
 Do not over fill the hydraulic system.

Damage to the hydraulic system might 

result.

Maintenance
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Figure 4-25
Hydraulic Fluid Level Dip Stick

F. Start the machine and run the en-
gine at low idle for several minutes. 
Shut off the engine.

G. Recheck the hydraulic fluid level as 
described above.

5. Change the Radiator fluid.

A. Remove the protective screen 
(Item 1, Figure 4-26) from over 
the engine radiator and hydraulic 
radiator.

B. Position a container of suitable size 
under the front of the machine.

C. Remove the radiator cap.
D. Open the petcock (Item 2, Figure 

4-26) at the bottom of the radiator 
and allow all of the coolant to drain 
from the radiator.

Figure 4-26
Radiator Drain

E. Close the petcock and refill the 
radiator with a 50-50 mix of radia-
tor coolant and water, according 
to the specifications in the Engine 
Manual.  Make sure to fill the radia-
tor only to the bottom of filler neck 
(Item 1, Figure 4–27).

F. Reinstall the radiaor cap
G. Reinstall the protective screen over 

the radiator.

Figure 4-27
Radiator Fill Level

The coolant is hot and under pressure. 

DO NOT begin this procedure until the 

engine radiator is cool to the touch.

Maintenance
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General Maintenance

Draining Fuel Tank

1. Park the machine on a level surface, 
to ensure that the fuel tank is com-
pletely drained.

2. Lower the loader arms and stop the 
engine and remove the key.

3. Allow the engine to cool completely.
4. Shut off the fuel valve on the fuel 

filter/water separator assembly (Item 
1, Figure 4–28).

5. Install a clamp on the rubber incom-
ing fuel line.

6. Loosen spring clamp (Item 3, Fig-
ure 4–28) on the incoming fuel line 
(Item 4, Figure 4–28) and slide the 
clamp along the fuel line away from 
the filter assembly.

7. Place a suitable sized container at 
the rear of the machine.

8. Remove the fuel line from the filter 
assembly and immediately place it in 
the drain container and remove the 
clamp on the fuel line. Fully drain the 
fuel into the container.

9. Remove and replace the fuel filter
10. Reinstall the fuel line (Item 4, Figure 

4-28) and secure with the spring 
clamp (Item 3, Figure 4-28).

11. Refill the fuel tank with fresh fuel.
12. Open the fuel valve on the fuel filter/

water separator assembly.
13. If the fuel filter does not fill com-

pletely with fuel, bleed air from 
the system. See “Fuel System Air 
Bleeding Procedures” shown earlier 
in this section.

Figure 4-28
Fuel Line to Fuel Filter/Water separator

• Diesel fuel is extremely 

flammable and highly explosive.

• A fire or explosion from diesel/

gasoline can burn you or others 

and cause property damage.

• Drain fuel from the tank when 

the engine is cold.

• Fuel tanks should only be 

drained in an area that is well 

ventilated.

• Wipe up any fuel that spills 

• Spilled fuel may be ignited by a 

hot engine.

NOTICE
 The fuel tank holds 4.5 gallons(17 

liters) of diesel fuel.

Maintenance
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Short Term Storage
Follow these guidelines when storing the 
machine for one year or less.
1. Wash the machine and remove all 

dirt and debris.
2. Remove any attachments and lower 

the boom all the way.
3. Place the machine in a dry location 

where the tracks will not be exposed 
to moisture.

• If the machine is outside make sure 
to cover the exhaust pipe.

4. Treat any exposed metal parts with 
an anti-rust agent; use touch up 
paint where paint has been chipped 
or worn from surfaces.

5. If the fuel tank is mostly empty it is 
recommended that the engine be 
ran until fuel is completely used; oth-
erwise, it is recommended that the 
fuel tank be stored at full capacity to 
reduce moisture condensation

• NOTE: add a diesel fuel stabilizer 
addititive in the tank and run the 
engine for a few minutes to ensure 
treated fuel is in all the fuel lines.

6. Service the engine coolant system; 
making sure to check the anti-freeze 
properties. Fill as necessary.

7. Service the hydraulic system; make 
sure the hydraulic tank is at the full 
level.

8. Remove the battery and store in a 
cool, dry place.

9. Make sure key is removed from the 
ignition and stored in a known loca-
tion.

Long Term Storage
Follow these guidelines when storing the 
machine for more than a year.
1. Wash the machine and remove all 

dirt and debris.
2. Remove any attachments and lower 

the boom all the way.
3. Place the machine in a dry location 

where the tracks will not be exposed 
to moisture

• If the machine is outside make sure 
to cover the exhaust pipe.

4. Treat any exposed metal parts with 
an anti-rust agent; use touch up 
paint where paint has been chipped 
or worn from surfaces.

5. Drain the fuel tank and run the 
engine to burn any residual fuel from 
the system.

6. Service the hydraulic system; make 
sure the hydraulic tank is full.

7. Remove the battery and store in a 
cool dry place.

8. Make sure key is removed from the 
ignition and stored in a known loca-
tion.

Machine Storage and Re-comissioning
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Re-commissioning Machine

After Storage
Follow these guidelines when re-com-
missioning the machine after storage.
1. Install the battery
2. Check fluid levels.
• Fill as necessary
3. Perform “Pre-Start Inspection” prior 

to starting the machine.

Machine Storage and Re-commissioning
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Problem Possible Causes Corrective Action
Starter does not turn the 
engine over.

• Auxiliary hydraulics/ Operator 
presence lever is either in 
Forward or Reverse position 
with no hydraulically powered 
attachment installed.

• Move lever to neutral position.

• Battery is dead. • Charge the battery.
• If battery does not hold a charge, 

replace the battery.

• Electrical connections are 
corroded or loose.

• Check electrical connections for 
good contact.

• Remove cables from battery 
terminals and fully clean battery 
terminals and cable clamps.

• If the cable clamps cannot 
be properly cleaned, replace 
connectors.

• Relay or starter switch is 
defective.

• Contact Authorized Service Dealer.

•  Engine is in hydraulic lock due 

water or engine oil.

• Allow engine to cool before 
attempting this procedure.

• Remove glo-plugs and turn engine 
over to pump excess fuel from 
engine cylinder.

• Make sure to clean up any spilled 
fuel before attempting to start the 
engine.

Trouble Shoot

The following procedures will assist you 
in determining the potential cause of a 
machine operating problem.

Make sure to follow all safety precau-

tions stated in this manual when doing 

any work on the machine.
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Problem Possible Causes Corrective Action

Engine will not start, starts 
hard, or fails to keep run-
ning.

• Auxiliary hydraulics/ Operator 
presence lever is either in 
Forward or Reverse position 
with no hydraulically powered 
attachment installed.

• Move lever to neutral position.

• Fuel tank is empty. • Fill fuel tank with fuel.

• Air cleaner is dirty. • 

• Bleed air from fuel system

• Fuel injector dirty or fouled. • Contact Authorized Service Dealer.

• • 

• Dirt, water, or stale fuel is in 
fuel system.

• Drain fuel in tank into an 
appropriate storage container and 
dispose of bad fuel properly.

• 
fuel.

• Empty fuel/water separator bowl.
• 

• 15 Amp fuse blown. • Replace fuse.
Engine looses power. • Engine load is excessive • Reduce ground speed.

• Reduce speed of attachment. 

• Air cleaner is dirty. • 

• Engine oil level in crankcase 
is low.

• Add the appropriate engine oil to 
crankcase. See engine manual for 

• • 

• Dirt, water, or stale fuel is in 
fuel system.

• Drain fuel in tank into an 
appropriate storage container and 
dispose of bad fuel properly.

• 
fuel.

• Empty fuel/water separator bowl.
• 

Trouble Shoot
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Problem Possible Causes Corrective Action

Engine overheats. •  Engine load is excessive. • Reduce ground speed.
• Reduce speed of attachment.
• Engine oil level in crankcase is low.
• Add the appropriate engine oil to 

crankcase. See engine manual for 

• Engine radiator not cooling 
engine properly.

• Clean protective cover to allow 

• Clean engine side of radiator.
• Start engine to make sure radiator 

fan is running. If not, check fuse. 
Fuse OK – contact Service Dealer.

• Check radiator coolant level.

The engine coolant in the radiator  
will be under pressure and will be 
very hot. Let the engine and radia-
tor to cool to the touch before at-
tempting to open radiator cap.

• Contact Service Dealer

Abnormal engine vibration. • Engine mounting bolts are 
loose. 

• Tighten engine mounting bolts.

the boom creeps down-
ward more then 3” per 
hour (less than 3” per hour 
is normal for this machine).

• Valve spool leakage. • Contact Service Dealer.

• Cylinder seals are leaking. • Replace cylinder seals.

boom drops downward 
quickly and then stops.

•  Cylinder seals are leaking. •  Replace cylinder seals.

Trouble Shoot
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Problem Possible Causes Corrective Action
The machine does not 
travel in either forward or 
reverse directions.

•  Engine is not running at full 
speed.

•  Advance throttle to full engine 
speed.

• • 

• • 
tank with the appropriate hydraulic 

•  Fuel tank is empty and engine 
stops.

•  Fill fuel tank with fuel.

•  If all above has been checked. • Contact authorized service dealer.

Engine does not start with 
hydraulically powered at-
tachment installed.

• Auxiliary control lever in 
activation position.

• Move control lever to Neutral 
position.

Rubber track slips on drive 

machine

• Track drive tension is not 
correct.

• Adjust Track Tension.  See 
Section 4 – Track Drive Tension 
Adjustment.

• Track drive sprocket holes worn 
or damaged.

• Replace rubber track.

• 
damaged or missing.

• Replace rubber track.

Starter does not turn the 
engine over.

• Auxiliary hydraulics/ Operator 
presence lever is either in 
Forward or Reverse position 
with no hydraulically powered 
attachment installed.

• Move lever to neutral position.

• Battery is dead. • Charge the battery.
• If battery does not hold a charge, 

replace the battery.

• Electrical connections are 
corroded or loose.

• Check electrical connections for 
good contact.

• Remove cables from battery 
terminals and fully clean battery 
terminals and cable clamps.

• If the cable clamps cannot 
be properly cleaned, replace 
connectors.

Trouble Shoot
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Engine System
Type Kubota D902-E4B-EPI-2, EPA/CARB, 4-cycle, 

TIER 4
Cooling System Liquid Cooled
Radiator Capacity 4.5 Quarts (4.25 Liiters)
HP / KW 24.8 HP (18.5 kW)
Fuel Tank 4.5 Gallons (17 Liters)
Air Cleaner Dual Element, Dry Type

Hydraulic System 

Pressure (Auxiliary/Boom & Tilt Cylinder Circuit)
3000 psi system relief

Pressure Ground Drive Circuit 3000 psi system relief
Flow Auxiliary 9.4 GPM (High) 3 GPM (Low) @ 3600 rpm
Flow Ground Drive 9.4 GPM (High) 3 GPM (Low) @ 3600 rpm
Reservoir Capacity 16 gallon (60 Liters)s
Filter 10 Micron:Full Flow

Electrical System 
Battery  12 Volt DC

Control System 
Starting Keyed ignition switch.
Throttle/Choke Remote Mount Throttle

Steering
Two spring centered control lever with zero turning 
type controls.

Boom/Loader Arms
Three position, spring centered lever control.  Up, 
neutral, down.

Bucket/Attachment Tilt
Three position, spring centered lever control. Ex-
tend, neutral, and curl.

Auxiliary/Attachment Control
Two position, detented, Third position spring return 
to neutral.

Track Options 7” (17.8 cm) Wide Track
Drive Train Two Wheel Motors
Operator Platform Suspended Stand On Platform
Mount Plate Universal CUL Attachment Plate

Ground Drive System-Dimensions 
Units English Metric

Wheelbase 32 in. 813 mm
Ground Clearance 5.0 in. 127 mm
Overall Length (w/ Bucket 3101400) 87 in. 2210 mm
Overall Length (without Bucket) 68 in. 1727 mm
Overall Width 35 in. 876 mm
Overall Height 48 in. 1235 mm
Overall Operating Height (Fully Raised) 92 in. 2337 mm
Hinge Pin Height (Fully Raised) 70 in. 1765 mm
Dump Height 54 in. 1372 mm
Ground Speed (Max) 3.4 mph 5.5 kph

Machine Specifications
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Units English Metric
Dump Angle 34 deg. 34 deg.
Reach 28 in. 711 mm
Tip Capacity 1100 lb. 499 kg
Operating Capacity, 35% of tip load. 385 lb. 175 kg
Weight (without Bucket)(*w/Bucket) 1900 lb. 862 kg
Ground Pressure 3.3 psi 22.6 kPa

Vibration Data
Engine rpm was set @ 3,000 rpm. The hand-arm and whole body vibration measurements 
were made with the operator present.

2.
2.

Noise Data

the operator present.

LPA.

LWA.

Machine Specifications
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SAFETY VALVE
SOLENOID
M26676-203

DIVERTER VALVE 
M26629-153

PUMP M26711-055
0.69 CI/0.2 CI

PRESSURE
REDUCING
803869

BUCKET 
CYLINDER
M26820-301
2.5 X 10.25

2 1

1

32

T P

B A

P

P

A B

2800
PSI

BRAKE
VALVE 
805793

SAFETY VALVE
SOLENOID
M26676-203

2 1

500 PSI

Hydraulic Schematic - M48010-803
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VALVE BANK
M26661-207

TRACK MOTOR
WITH BRAKE
M26713-009

TRACK MOTOR
WITH BRAKE
M26713-009

BOOM CYLINDER
M26820-302
3 X 12

C/B VALVE
M26633-221

AUX VALVE
M26629-155

OIL COOLER
M26844-131

FILTER ASSEMBLY
M26838-315

(28.7 CU. IN. TYP.)

A B A B A B T

T

3000
PSI

2

1

3

A B

Hydraulic Schematic - M48010-803
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Wiring Schematic - 43028

31

1
44 29

7
8

4

56

23

15

19

18

2726

32

33

45 46

37

39 40 43

A1 A2

B1 B2

C1 C2

B4 B3

C3 C4

A5 A6

A B

2

1

IGN SW

HR METER

ENG 
COOLER
FAN

SAFETY INTERLOCK

A4A3

BREAKER
761432

15A

15A

30A

15A

15A

15A

HORN SWITCH

BRAKE
SWITCH

FAN
RELAY

FUSE 
BLOCK

BRAKE
SOL

FLOW
DIVERT
SOL



Boxer 385D Operator Service Maintenance Manual

800.392.2686 97

Wiring Schematic - 43028
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FROM WIRE DESCRIPTION
GAUGE COLOR

TO

PLUG# PIN# (FUNCTION IMPRINT)
PLUG# PIN #

1 B1 FUEL SOL HOLD 16 BLU 20 B
1 B2 FUSE PWR 16 ORG SP1 -
1 C1 ALT EXCITE 16 GRN 12 -
1 C2 FUSE PWR 16 ORG SP1 -
1 A3 SFTY INTERLOCK PWR 16 YLW 32 A
1 A4 FUSE PWR 16 ORG SP1 -
1 B3 KEY POWER 10 RED SP2 -
1 B4 FAN RELAY PWR 10 RED 31 30
1 C3 WARNING LMP PWR 16 WHT SP3 -
1 C4 FUSE PWR 16 ORG SP1 -
1 A5 DIODE ANODE 16 TAN 15 A
1 A6 FUSE PWR 16 ORG SP1 -
2 - HR MTR PWR 16 ORG SP1 -
3 - HR MTR GND 16 BLK SP4 -
4 - IGN SW AC 16 ORG SP1 -
5 - IGN SW 30 10 RED SP2 -
6 - IGN SW 17 14 RED/WHT SP5 -
7 - IGN SW 19 14 RED/WHT SP5 -
8 - IGN SW 50 16 VIO 28 87A
9 - POWER TO BREAKER 10 RED 29 -
10 - START SIG 16 BRN SP6 -
11 - OIL PRES 18 GRN SP8 -
13 - WTR TEMP 18 BLU SP9 -
14 1 WARNING LMP PWR 18 WHT SP3 -
14 2 WARNING ALARM OUT 18 YLW SP10 -
15 C DOIDE CATHODE 18 TAN 19 A
16 - HORN SIG 18 GRY 27 -
17 - HORN GND 18 BLK SP4 -
18 1 FAN GND 10 BLK SP4 -
18 2 FAN PWR 10 RED 31 87
19 B FAN GND 16 BLK SP4 -
20 A FUEL SOL PULL 16 BRN SP6 -
20 C GND 16 BLK SP4 -
21 - PRE HEAT 16 RED/WHT SP5 -
22 - WARNING LMP PWR 18 WHT SP3 -
23 - OIL PRES 18 GRN SP8 -
24 - WARNING LMP PWR 18 WHT SP3 -
25 - WATER TMP 18 BLU SP9 -
26 - HORN SW PWR 18 WHT SP3 -
28 30 NEUTRAL SFTY SIG 16 BRN SP6 -
28 85 BRAKE SW OUT 18 GRY SP11 -
28 86 NEUTRAL SFTY GND 18 BLK SP4 -
30 A SFTY VLV SIG 18 GRY SP11 -
30 B SFTY VLV GND 18 BLK SP4 -
31 86 FAN RELAY SIG 18 ORG SP1 -
31 85 GND 18 BLK SP4 -
32 B SFTY INTERLOCK OUT 18 GRY 37 2
33 A SFTY INTERLOCK PWR 18 YLW 45 -
33 B SFTY INTERLOCK OUT 18 GRY 46 -
34 - GND 10 BLK SP4 -
35 C DIODE CATHODE 18 BLU SP9 -
35 A DIODE ANODE 18 YLW SP10 -
36 C DIODE CATHODE 18 GRN SP8 -
36 A DIODE ANODE 18 YLW SP10 -
37 3 BRAKE SIG 18 GRY SP11 -

Wiring Schematic - 43028
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Fuse Panel Location and Orientation

FUSE LAYOUT

ALTERNATOR
EXCITE
15 AMP

WARNING 
LAMP

15 AMP
FUEL SOLENOID

15 AMP

ENGINE FAN 
RELAY
30 AMP

SAFETY INTER-
LOCK

15 AMP

HYDRAULIC OIL 
COOLER FAN

15 AMP

SPLICE CIRCUITS

SPLICE
WIRE 

DESCRIPTION
GAUGE COLOR

CONNECTED TO

SP1 FUSE POWER 16 ORG 1-B2, 1-C2, 1-C4, 1-A6, 1-A4,2,4,31-86
SP2 KEY POWER 10 RED 1-B3, 5, 44

SP3 WARNING 
LAMP PWR 16 WHT 1-C3, 14-1, 22, 24, 26

SP4 GROUND BLK 3, 17, 18-1, 19-B, 20-C, 28-86, 30-B, 31-85, 34, 37-7, 
39-B,40-A, 41-A, 42-A, 43-B

SP5 PRE HEAT 14 RED/WHT 6, 7, 21
SP6 START SIG 16 BRN 10, 20-2, 28-30
SP7 18
SP8 OIL PRES 18 GRN 11, 23, 36-C
SP9 WTR TEMP 18 BLU 13, 25, 35-C
SP10 WARNING 

ALARM OUT
18 YLW 14-2, 35-A, 36-A

SP11 BRAKE SIG 18 GRY 28-85, 30-A, 37-3, 39-A, 40-C, 41-C, 42-C,43-A

37 7 GND 18 BLK SP4 -
39 A BRAKE SIG 18 GRY SP11 -
39 B BRAKE GND 18 BLK SP4 -
40 C DIODE CATHODE 18 GRY SP11 -
40 A DIODE ANODE 18 BLK SP4 -
41 C DIODE CATHODE 18 GRY SP11 -
41 A DIODE ANODE 18 BLK SP4 -
42 C DIODE CATHODE 18 GRY SP11 -
42 A DIODE ANODE 18 BLK SP4 -
43 A FLOW DIVERTER 18 GRY SP11 -
43 B FLOW DIV GND 18 BLK SP4 -
44 - KEY POWER 10 RED SP2 -

Wiring Schematic - 43028
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TRACK ASSEMBLY PARTS

DESCRIPTION PART# Qty.

Front Idler Assembly LH M4009-803 1

Front Idler Assembly RH M40040-803 1

Front Idler Repair Kit M29834-703 1

Mid-Wheel M29510-520 6

Mid-Wheel Repair Kit M29834-704 1

Drive Sprocket M30109-803 2

Rubber Track M29510-401 2

Common Wear Parts

REPLACEMENT PARTS

DESCRIPTION PART# Qty

Ignition Switch w/Key M29211-935 1

Ignition Key M29211-929 1

Male Quick Connect 806796 1

Female Quick Connect 806795 1

Platform Spring M24741-188 2

Fuel Cap M26849-194 1

Safety Tether Switch w/ Actuator 41754 1

Safety Tether Switch Strap 804787 1

Wrist Strap for Safety Tether Switch 801309 1

FILTERS & FILTER KITS

DESCRIPTION PART# Qty

Engine Oil Filter M29295-045 1

Fuel Filter Element M29211-107 1

Outer Air Filter 780270 1

Filter-Secondary Air Element M29135-772 1

Hydraulic Filter Element In-Tank M26838-326 1

Machine Filter Kit (Includes Filters+ Engine Oil) 43616 1

MANUALS

DESCRIPTION PART#

Parts PM385DCE-21

Operator Service Maintenance OSM385DCE-21

Operator Booklet OB385DCE-21
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Boxer® Warranty Registration
Dear Customer,

, manufacturer of the Boxer® Compact Utility Loader, would like to thank 
you for your purchase.  is committed to providing unsurpassed products and product support to 
our customers. To accomplish this, we need to update our database with information regarding your 
purchase. Currently, the warranty start date (in-service date) is listed as the date the Boxer® Compact 
Utility Loader left , which may be several months before you received and placed your new 
Boxer® product into service.

To ensure you get the full warranty coverage for your purchase,  will restart 
the warranty start date (in-service date) if you complete the information below and return this form to us 
with a copy of the equipment invoice (bill of sale) verifying the in-service date of your Boxer® Compact 
Utility Loader. Without receipt of this form, we will continue to use the original equipment ship date 
as the warranty start date (in-service date) and not returning this form may result in denial of warranty 
entitlements.

To restart the equipment in-service date, simply complete the form below and mail, e-mail, or fax the 
completed form and bill of sale to:

Company Name: ________________________________ Contact Name: ________________________

Address: ____________________________________________________________________________

City: ___________________ State/Province: __________ Zip/Postal Code: ____________________

Phone: ________________ E-mail address: ____________________________________________

Model No.________________ Serial No._______________ Engine S/N: ____________________

Location Purchased: ____________________________          Date Purchased: _______________

I, (the purchaser), have read and fully understand the operator’s manual, safety instructions and 
warranty conditions provided with this equipment.

In-service date restart will only be accepted if this form and a copy of the bill of sale is completed 
and returned within 30-days of the in-service date.
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RAYCO WARRANTY CERTIFICATE

A.  General Outline
Rayco Manufacturing, Inc. warrants to 
the first user that the  products it supplies 
will be free from defects in material and 
workmanship under normal and proper 
usage for a period of 365 days from the 
date of delivery to the first user. In addition, 
with respect to “Mini Work-Force” models, 
the mainframe and control bar will be free 
from defects in material and workmanship 
under normal and proper usage for a period 
of two (2) years from said date of delivery.  
This warranty does not cover and Rayco 
makes no warranties with respect to (i) any 
product that has been subject to abuse, 
misuse, misapplication, neglect, alteration 
or accident; to improper or incorrect repair 
or maintenance; or to abnormal conditions 
of use, temperature, moisture, dirt or 
corrosive matter; and (ii) any material, parts 
or other components that are manufactured 
by someone other than Rayco, which items 
carry only the manufacturer’s warranty, if 
any.  Furthermore, this warranty does not 
cover expendable parts.
Individual components such as engines, 
engine drive systems, batteries, and 
hydraulic components, etc. shall be 
covered by standard warranties of their 
respective manufacturers.  Any claims must 
be submitted within 30 days of the repair.

B.  Individual Components
1. Engines

 All engines have specific warranties 
issued by OEM and honored thru their 
respective dealer.

2. Hydraulic Components

 Hydraulic components have variable 
warranties.  Rayco must preauthorize all 
hydraulic component product warranties 
prior to removal from the machine, and 
all warranty considerations are the sole 
responsibility of the manufacturer.

3. Batteries

 Batteries have a warranty that is honored 
thru manufacturer.  For warranty service, 
the purchaser is to contact manufacturer 
directly. 

4.Various Components

a.  Belts will be covered under 
warranty only if Rayco receives 
warranty from their supplier.

b.  Sprockets Sheaves have a six 
month limited  warranty.

c.  Electric clutches have a six month 
limited warranty.

d.  Hydraulic Cylinders will be 
covered under warranty only if 
Rayco receives warranty from their 
supplier.

5. Pockets and Teeth

 Pockets and Teeth will be covered under 
warranty only if they are defective before 
they are mounted on a stump grinder.  
Once they are used, all warranty stops.

C. Items not Covered
Rayco is not responsible for the following:
1. Premiums charged for overtime labor 

requested by the purchaser.
2. Transporting the product to and from 

the place at which warranty work is 
performed.

3. Any product that has been altered or  
 modified in ways not approved by 
Rayco.

4. Depreciation or damage caused by 
normal wear, lack of reasonable and 
proper maintenance, failure to follow 
operating instructions, misuse, lack of 
proper protection during storage, or 
accident.

D. Unapproved Service Modification
Rayco is relieved of its obligation under 
this warranty if:
1. Service (other than normal maintenance 

and replacement of service items) is 
performed by someone other than an 
authorized Rayco dealer; or

2. The product is modified or altered in 
ways not approved by Rayco.
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E. Obtaining Warranty Service
To obtain performance of this warranty, 
the original retail purchaser must request 
warranty service from a Rayco dealer 
authorized to sell the product to be serviced.  
When making such a request, the purchaser 
must present evidence of the product’s 
delivery date, make the product available 
at the dealer’s place of business, and 
inform the dealer in what way the purchaser 
believes the product to be defective.
Warranty repairs can be made in the field 
if the purchaser and servicing dealer so 
desire.  However, travel time expense to 
and from the job site will be purchaser or 
dealer responsibility.

F. No Implied Warranty or Other 
Representation
Where permitted by law, neither Rayco nor 
any company affiliated with it makes any 
warranties, representations or promises, 
expressed or implied, as to the quality 
or performance, or freedom from defect 
of its products other than those set forth 
above, and NO IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS 
IS MADE.

G. Limitation of Purchaser’s 
Remedies
Where permitted by law, the purchaser’s 
only remedies in connection with the 
branch of performance on any warranty 
on any Rayco product are those set forth 
on this page.  In no event will the dealer 
and or Rayco be liable for incidental or 
consequential damages, including but not 
limited to: loss of profits, rental of substitute 
equipment, or other commercial loss.

H. No Dealer Warranty
The selling dealer makes no warranty of his 
own on any item warranted by Rayco, and 
makes no warranty on other items unless he 
delivers to the purchaser a separate written 
warranty certificate specially warranting the 
item.  A dealer has no authority to make 
any representation to promise on behalf of 
Rayco, or to modify the terms or limitations 
of this warranty in any way.

If you have a situation where you are not sure 
if a component is covered under warranty, 
please do not hesitate to contact us.  Rayco 
wants you and your customer to be 100% 
satisfied with our products and service.

RAYCO WARRANTY CERTIFICATE



Read and understand all instructions before attempting to operate this machine. This manual should 
be readily available for reference at all times. 

Additional copies of this manual may be purchased. Contact your Authorized Rayco Dealer or 
Rayco Manufacturing Inc. 

 RAYCO Manufacturing, LLC 

 4255 E Lincoln Way

 Wooster, OHIO 44606 U.S.A.

 800.392.2686

 raycomfg.com

Think Smart, Think Safe………
We care about your safety. When operating your RAYCO® machinery always wear an approved 
helmet complete with ear muffs, face shield and the proper eye wear. Never operate under the 
influence of alcohol or drugs. Know your RAYCO, read and understand your owner’s manual cover 
to cover.

RAYCO Manufacturing Inc. retains the right to make changes in design and specifications; en-
gineering; add or remove features; add improvements; or discontinue manufacturing at any time 
without notice or obligation.

Thank you for buying and using RAYCO Equipment. 

“The Stump Cutter People”


