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The Bobcat 863 Skid Steer Loader represents a pivotal era in compact construction equipment engineering.
Produced during the late 1990s and early 2000s, it bridged the gap between purely mechanical machines and the
digitally integrated loaders of the modern age. As a radius lift path machine, the 863 earned a reputation for its
robust breakout force and reliability in heavy-duty applications such as excavation, grading, and material handling.
For fleet managers, owner-operators, and service technicians, understanding the intricacies of the 863—ranging
from its Deutz engine architecture to its sophisticated BICS (Bobcat Interlock Control System)—is essential for
maintaining operational longevity and safety.

1.Technical Framework and Engineering Overview

The Bobcat 863 is categorized as a medium-to-large frame skid steer loader. Its primary design philosophy centers
on a long-wheelbase chassis, which provides superior stability on uneven terrain compared to its predecessors.
This stability is critical because the 863 is capable of a high Rated Operating Capacity (ROC), making it a favorite
for heavy lifting tasks that do not require the vertical lift path of the 873 or later models.

The Heart of the Machine: The Deutz BF4AM1011F Engine

One of the most defining characteristics of the Bobcat 863 is its power plant. Most 863 units are equipped with the
Deutz BF4AM1011F Turbo Diesel engine. This is a unique, four-cylinder, oil-cooled engine. Unlike traditional water-
cooled engines that use a radiator filled with glycol-based coolant, the Deutz engine utilizes its own engine oil for
cooling purposes, circulating it through a specialized oil cooler alongside the hydraulic cooler.

Key technical specifications of the Deutz BF4AM1011F include:

e Power Output: Approximately 73 HP (54.4 kW).

e Displacement: 2.9 Liters.

e Cooling System: Integrated oil-cooling (External oil radiator).

¢ Aspiration: Turbocharged for improved high-altitude performance and torque.

Technicians must be aware that because this engine is oil-cooled, oil quality and temperature are even more critical
than in water-cooled counterparts. The timing beltis another critical failure point; the Deutz 1011 series requires
timing belt replacement every 3,000 hours to prevent catastrophic internal engine damage from piston-to-valve
contact.

2. Comprehensive Performance Specifications

To evaluate the 863’s utility in modern contexts, it is necessary to analyze its mechanical limits and capabilities. The
following table provides a high-level breakdown of the 863 and 863H (High Flow) technical specifications based on
manufacturer data and service manual standards.



Metric Bobcat 863 (Standard) Bobcat 863H (High Flow)

Rated Operating Capacity (ROC) 1,900 Ibs (862 kg) 1,900 Ibs (862 kg)
Tipping Load 3,800 Ibs (1,724 kg) 3,800 Ibs (1,724 kg)
Operating Weight 7,045 Ibs (3,195 kg) 7,125 Ibs (3,232 kg)
Pump Capacity (Hydraulic) 18.1 GPM (68.5 L/min) 27.0 GPM (102.2 L/min)
System Relief Pressure 3,000 psi (206.8 bar) 3,000 psi (206.8 bar)
Travel Speed 7.2 mph (11.6 km/h) 7.2 mph (11.6 km/h)
Fuel Tank Capacity 25 Gallons (94.6 L) 25 Gallons (94.6 L)

3. Hydraulic System and Hydrostatic Drive Mechanics

The 863 utilizes a closed-loop hydrostatic drive system. This system consists of two variable displacement
piston pumps that drive two fixed displacement high-torque motors. This allows for independent control of the left
and right tracks/wheels, facilitating the “skid steering” capability. The primary hydraulic pump is coupled directly to
the flywheel of the engine via a universal joint or drive coupler.

Hydraulic Schematic Analysis

The hydraulic system is divided into two main circuits: the Drive Circuit and the Lift/Tilt/Auxiliary Circuit. The lift
and tilt functions are managed by a main control valve located under the operator's cab. In 863H models, an
additional high-flow gear pump is engaged to provide the increased GPM required for demanding attachments like
wood chippers, cold planers, or large snow blowers.

Key hydraulic components mentioned in the 6900648 Service Manual include:

¢ Main Control Valve: Manages oil flow to the lift and tilt cylinders.

* Hydraulic Reservoir: Located at the rear, featuring a 10-micron return line filter.

¢ Charge Pressure Pump: Maintains internal pressure in the hydrostatic system to prevent cavitation and
provide oil for the pilot controls (if equipped).

4. Maintenance Protocols: Service Manual Insights

Proper maintenance of the Bobcat 863 is governed by the Service Manual (P/N 6900648) and the Parts Manual
(P/N 6900954). Following the factory-prescribed service intervals is the only way to ensure the machine reaches its
10,000-hour design life potential.

Alternator Belt Adjustment Procedure

As detailed in technical documentation, maintaining correct tension on the alternator belt is vital for both the
charging system and (in many configurations) the cooling fan operation. Below is the technical procedure for
adjustment:

1. Safety First: Shut down the engine, lower the lift arms to the ground or engage the lift arm support device,
and engage the parking brake.



2. Locate Components: Open the rear door and locate the alternator. Loosen the alternator mounting bolt (Item
1 in official schematics).

3. Apply Tension: Using a pry bar or specialized tensioning tool, move the alternator until the belt deflection is
approximately 5/16 inch (8mm) when 15 Ibs of pressure is applied at the midpoint between pulleys.

4. Secure: Tighten the mounting and adjustment bolts to the specified torque values to prevent slippage during
high-RPM operation.

Critical Fluid and Filter Service Intervals

Technicians should adhere to the following schedule for the 863 F-Series and G-Series loaders:

e Every 10 Hours: Check engine oil, hydraulic fluid level, and inspect for leaks. Grease all pivot pins (bob-tach,
lift arms, and cylinders).

e Every 50 Hours: Inspect the air filter pre-cleaner and check the battery terminals for corrosion.

e Every 250 Hours: Change engine oil and filter. Inspect the drive belts (alternator and fan).

» Every 500 Hours: Replace the fuel filter and the main hydraulic filter. Check the chaincase oil level.

e Every 1,000 Hours: Change hydraulic fluid and replace the case drain filters. Check the engine timing belt
(Deutz specific).

5. Electrical Systems and the BICS Architecture

The Bobcat Interlock Control System (BICS)is a safety feature introduced to prevent the operation of the
machine without a seated operator and a lowered seat bar. The BICS controller monitors sensors for the seat bar
position, the seat sensor (pressure switch), and the traction lock system.

Diagnostic Troubleshooting of the BICS Controller

The BICS controller features five LED indicator lights: Press to Operate, Seat Bar, Lift/Tilt, Traction, and Valve . If
a fault occurs, specific LEDs will flash to indicate the nature of the error:

¢ No Seat Bar Light: Indicates a failure in the seat bar sensor or a broken wire in the harness.

« No Traction Light: The traction lock solenoid (located on the chaincase) is not receiving power or is
mechanically stuck.

< No Lift/Tilt Light: The lock valve on the main hydraulic block is engaged, preventing hydraulic movement.

For advanced diagnostics, the 863 Electrical Wiring &amp; Hydraulic Schematicmanual is required to trace the
5-volt reference signals sent by the controller to the sensors.

6. Structural and Mechanical Breakdown: F-Series vs. G-Series

The Bobcat 863 underwent a significant evolution during its production run. The transition from the F-Series to the
G-Series introduced several ergonomic and mechanical improvements.

Comparison Matrix: F-Series vs. G-Series



Feature 863 F-Series 863 G-Series

Cab Design Standard square frame, manual Newer "G" style cab with improved
gauges. visibility.
Instrumentation Analog gauges and standard light Deluxe Instrumentation available with
indicators. digital display.
Hydraulic Controls Standard foot pedals and hand levers. Optional Advanced Control System
(ACS) or Selectable Joystick Controls
(SJ0).
Engine Access Rear door with swing-out radiator. Improved rear door and top-access

cooling stack.

The G-Series is often preferred by operators today because of the Deluxe Instrumentation, which provides
keyless start options and real-time monitoring of engine RPM, temperature, and system voltage. This version also
improved the HVAC systems, providing better cab pressurization and climate control.

7. Common Failure Modes and Troubleshooting Solutions

Even a machine as rugged as the Bobcat 863 faces operational challenges. Below are the most frequent technical
issues and their corresponding engineering solutions.

Issue A: Engine Overheating (Oil-Cooled Deutz)

Because the 863 uses an oil-cooled engine, overheating is rarely caused by "low coolant" in the traditional sense.
Instead, it is caused by debris clogging the external oil cooler or a failure of the engine cooling fan. Solution:
Pressure wash the oil cooler fins from the inside out and check the fan drive belt tension. Ensure the engine oil is at
the correct level, as the oil *is* the coolant.

Issue B: Sluggish Hydraulic Movement

If the lift arms or tilt functions feel slow or lack power, the problem often lies in the Charge Pressure or the Main
Relief Valve. Solution:Connect a 5,000-psi pressure gauge to the auxiliary hydraulic couplers. If pressure is
below 3,000 psi at full throttle, adjust the main relief valve. If pressure is correct but movement is still slow, inspect
the case drain filters for brass shavings, which indicate a failing hydraulic motor.

Issue C: Traction Lock Won't Release

The 863 will not move if the traction lock solenoid cannot pull the locking pin out of the chaincase. Solution:This is
often an electrical issue within the BICS system. Check the 10-amp fuse for the BICS/Traction circuit. If the fuse is
intact, check the solenoid at the front of the transmission (under the cab) for 12V power when the seat bar is down
and the "Press to Operate" button is engaged.

8. Structural Components: The Chaincase and Final Drive

The 863 utilizes a bow-tie shaped chaincasedesign. Inside this housing, two large drive chains transfer power
from the hydrostatic motors to the front and rear axles. Unlike some competitors, the Bobcat 863 chaincase is a
sealed unit filled with oil, which serves to lubricate the chains and dissipate heat from the bearings.

Maintenance of the chaincase is often overlooked. Technicians should change the chaincase oil (approximately



8-10 gallons of 10W-30 or Bobcat Synthetic Motor Qil) every 1,000 hours. A common technical tip for the 863 is to
check the axle seals frequently; a leaking axle seal will eventually drain the chaincase oil, leading to chain failure
and a very expensive repair involving splitting the machine to access the internal sprockets.

9. Strategic Integration of Parts and Service Manuals

For the professional technician, the documentation mentioned in the JSON data—specifically the Bobcat 863
Service Manual | Download Free PDF and the 863 Loader Service Digital Manual (6900648PDF)—is not just a
reference but a requirement. These manuals contain the precise torque specifications for cylinder head bolts, the
hydraulic flow diagrams, and the wiring schematics essential for tracing electrical shorts.

Moreover, the Bobcat 863 Parts Catalogueis vital for identifying the correct part numbers for the F-Series vs. G-
Series, as many components (such as the hydrostatic pumps and instrument clusters) are not cross-compatible.
When ordering parts for the Deutz engine, always have the engine serial number ready, as Deutz made several
mid-production changes to the cylinder liners and piston ring configurations.

Summary and Technical Implications

The Bobcat 863 remains a cornerstone of the used skid steer market because of its power-to-weight ratio and the
relative simplicity of its mechanical systems compared to modern Tier 4 Final machines. While it requires
disciplined maintenance—particularly regarding the Deutz engine’s timing belt and oil-cooling system—its
performance metrics remain competitive for most general construction and agricultural applications.

Successful operation of an 863 fleet relies on the synergy between high-quality technical documentation, a rigorous
preventative maintenance schedule, and an understanding of the BICS safety architecture. By adhering to the
standards set forth in the 6900648 Service Manualand monitoring the health of the hydrostatic system, owners
can ensure these machines continue to provide reliable service for decades. The engineering of the 863 serves as
a testament to the durability of radius lift loaders, proving that with the right technical oversight, a well-built machine
can outlast its contemporary rivals through sheer mechanical resilience.
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