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The Bobcat S250 and S300 skid steer loaders represent a pivotal era in the evolution of compact construction
equipment. As vertical lift path machines, they were engineered to provide superior reach at full lift height, making
them indispensable for loading high-sided trucks and performing heavy-duty grading tasks. This technical analysis
provides an in-depth exploration of their mechanical architecture, hydraulic systems, and common repair workflows
based on technical service data and field engineering practices.

The Engineering Architecture of S-Series Vertical Lift Loaders

The distinction between radial and vertical lift paths is fundamental to understanding the operational utility of the
Bobcat S250 and S300. While radial lift machines follow an arc, the S250 and S300 utilize a patented lift arm
geometry that keeps the load closer to the machine until it reaches the upper portion of the lift cycle. This design
requires complex linkage systems, including the lift arm, the rear pivot, and the leveling link.

From a structural engineering perspective, these machines are built on a high-integrity steel mainframe. The S300,
specifically, was designed to handle a Rated Operating Capacity (ROC) of 3,000 Ibs (1,360 kg), whereas the S250
typically handles 2,500 Ibs. This difference in capacity is supported by variations in counter-weighting, hydraulic
relief settings, and wheelbase stability metrics.

Technical Specifications and Performance Metrics

To evaluate these machines accurately, one must look at the quantitative data that defines their capabilities. Below
is a comparative analysis of the technical specifications for the S250 and S300 Turbo models.



Feature/Specification Bobcat S250 Turbo Bobcat S300 Turbo

Rated Operating Capacity (ROC) 2,500 Ibs (1,134 kg) 3,000 Ibs (1,361 kg)
Tipping Load 5,000 Ibs 6,000 Ibs

Engine Power (Gross) 73 -75HP 81 HP

Hydraulic Pump Capacity (Standard) 20.7 GPM 20.7 GPM
Hydraulic Pump Capacity (High Flow) 30.7 GPM 30.7 GPM
Operating Weight 7,725 Ibs 8,140 Ibs

Travel Speed (Low/High) 7.2/12.1 mph 7.2/12.1 mph

Hydraulic System Mechanics: Gear Pump and Hydrostatic Drive

The heart of the S250 and S300 is the integrated hydraulic system, which powers both the drive motors
(hydrostatic) and the auxiliary workgroup (lifting and tilting). The system utilizes a tandem hydrostatic pump
assembly driven directly by the engine flywheel via a drive belt.

Gear Pump Section Repair and Diagnhostics

The gear pump is a fixed-displacement component that provides flow for the hydraulic cylinders and the cooling fan.
Over time, internal wear—often caused by fluid contamination or cavitation—results in volumetric efficiency loss.
Technical symptoms of gear pump failure include sluggish lift/tilt response and excessive heat generation.

Repairing the gear pump section involves several critical steps:

e Depressurization: Before opening the system, the technician must vent the hydraulic reservoir and cycle the
controls to bleed residual pressure.

e Seal Inspection: Most "repairs" at the field level involve replacing the shaft seals and O-rings. If the internal
gears have scored the aluminum housing (known as the "witness marks"), the pump efficiency will be permanently
compromised, requiring a full replacement.

¢ Tolerances: Technical manuals specify tight clearances between the gear teeth and the wear plates. Any gap
exceeding 0.002 inches can lead to significant internal bypass.

The Role of the Drive Pump Belt (Part 6662855)

A frequent point of failure in the S-Series is the main drive pump belt, specifically Part Number 6662855. This is
not a standard automotive belt; it is a high-tensile, advanced variable cog design. The cogs allow for greater
flexibility around smaller pulleys while maximizing the surface area for friction-based power transfer.

The 6662855 belt must transmit nearly 80 horsepower from the engine to the hydraulic stack. Failure to maintain
proper tension leads to slippage, which generates heat and causes the belt to glaze or snap. Modern replacement
belts use EPDM (Ethylene Propylene Diene Monomer) compounds to resist the high thermal environment of the
engine compartment.

Drive Train Analysis: Axles, Bearings, and Chain Cases



The drive system of the Bobcat S300 uses a heavy-duty chain-in-oil-bath design. Each side of the machine
features two drive chains—one for the front axle and one for the rear—connected to the hydrostatic motor sprocket.

Rear Axle Bearing Failure and Remediation

A common high-hour maintenance task involves the rear axle bearings. If the outer bearing fails (as noted in
technical study data for the S300), it can lead to axle housing damage or even chain case contamination. The
procedure for repair is labor-intensive:

1. Axle Removal: The machine must be jacked and supported. The three chain case covers (accessible via the
footwell and rear) must be removed to gain access to the drive sprockets.

2. Chain Disconnection: The drive chains must be loosened and removed from the axle sprocket.

3. Bearing Pressing: The old bearings must be pressed off the axle shaft. It is standard engineering practice to
replace the inner and outer bearings and the axle seal simultaneously to ensure long-term integrity.

4. Shimming: Proper axle end-play is critical. Technicians must use shims to ensure the axle has zero
perceptible play while still rotating freely.

The Fuel System: Troubleshooting Fuel Starvation in Turbo Models

The Bobcat S250 and S300 Turbo models utilize Kubota-sourced diesel engines. Fuel starvation is a recurring
issue that manifests as the engine "quitting" under load or failing to start after sitting. This is rarely a failure of the
injection pump itself but rather a failure in the low-pressure supply circuit.

Root Causes of Fuel Starvation

Through technical analysis of field reports, fuel starvation in these models can be traced to:

¢ The Pick-up Tube: The plastic pick-up tube inside the fuel tank can degrade or crack. If the crack is in the
upper half of the tube, the machine will run fine when the tank is full but starve once the fuel level drops below the
crack, sucking air into the lines.

e Primer Bulb and Check Valves: The manual primer bulb can become brittle. If the internal check valve fails,
fuel can drain back to the tank, causing a loss of prime.

« Lift Pump Diaphragm: The mechanical lift pump (if equipped) or the electric solenoid can fail. A simple
vacuum test at the inlet of the primary filter can determine if the pump is pulling sufficient suction.

Advanced Troubleshooting: Lift and Tilt Circuit Failure

When an S250 or S300 experiences "lift and tilt" failure—where the arms won't move despite the engine running—
the technician must look at the BICS (Bobcat Interlock Control System) and the main hydraulic valve.

The BICS Logic Gate

The BICS is a safety controller that monitors the seat bar position, operator presence (seat sensor), and engine oil
pressure. If any of these inputs are missing, the BICS will not send power to the lock-out valves. Technicians should
observe the BICS controller LEDs: if the "Valve" light is not green, the hydraulic circuit is electronically locked.

Main Control Valve Diagnhostics

The main control valve is a stack of spool valves. If the hydraulics are weak but the engine is not bogging down, the
issue is likely a Main Relief Valvethat has stuck open or has a broken spring. Using a flow meter and pressure
gauge, a technician can perform a "stall test" to see if the system reaches the specified 3,250 - 3,500 PSI. If
pressure is significantly lower, the relief valve requires adjustment or replacement.



Preventative Maintenance Schedule (250/500/1000 Hour Intervals)

To maximize the Mean Time Between Failures (MTBF), adherence to the Bobcat Service Manual is mandatory. The
following table outlines the critical service points for the S250 and S300 series.



Interval (Hours) Component Action Required

Every 10 Engine Oil & Coolant Check levels; inspect for leaks.

Every 50 Pivot Pins / Bushings Grease all fittings until fresh grease
appears.

Every 250 Drive Belt (6662855) Check tension and inspect for cracks
or glazing.

Every 500 Engine Oil & Filter Replace oil (CI-4 or CJ-4) and filter
element.

Every 500 Fuel Filter / Water Separator Replace filter; drain water from the
bowl.

Every 1,000 Hydraulic Fluid & Filters Full fluid exchange; replace high-

pressure and case-drain filters.

Every 1,000 Chain Case Fluid Check and/or replace gear lubricant
(SAE 80W-90).

Operational Best Practices for Longevity

Technical longevity is not just a result of repair, but of operational habits. For vertical lift machines like the S300, the
distribution of weight is paramount. When carrying heavy loads, the center of gravity shifts forward. If the operator
aggressively brakes or encounters a divot, the rear of the machine can lift, placing extreme stress on the front axles
and hydraulic cylinders.

Furthermore, cooling system maintenance is vital for Turbo models. The S250 and S300 have a "swing-out" cooling
pack. Debris often accumulates between the hydraulic oil cooler and the radiator. If not cleaned with compressed
air regularly, the engine will run at elevated temperatures, leading to head gasket failure or turbocharger bearing
seizure due to oil thinning.

Synthesizing the Technical Landscape of Bobcat Loaders

The Bobcat S250 and S300 remain stalwarts in the used equipment market because of their robust engineering
and the relative simplicity of their mechanical systems compared to modern Tier 4 Final machines. By
understanding the intricacies of the 6662855 drive belt, the specific tolerances of the gear pump, and the common
pitfalls of the fuel delivery system, owners and technicians can ensure these machines remain productive for
thousands of hours beyond their initial design life.

Whether performing a complex axle bearing replacement or diagnosing a fuel starvation issue, the key lies in
systematic data-driven troubleshooting. Following the service manual's serial-number-specific instructions (such as
for S250 s/n 521311001 & Above) ensures that the correct torque specs and part revisions are utilized. These
loaders are more than just tools; they are complex integrated systems of hydraulics, electronics, and mechanical
linkages that require an authoritative approach to maintenance and repair.
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