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ESSENTIAL TRACTOR ANATOMY

Major operating components of 
track-type tractors.

Cab 
All Cat Track-Type Tractor cabs are ergonomically designed to 
maximize operator comfort and efficiency throughout a long 
working shift. 

Blade 
Properly matching a tractor to the right dozer blade for its 
intended application is critical in achieving maximum production 
and fuel efficiency. Factors to consider in blade selection include 
material weight, particle size and shape, presence of voids in 
the material, water content, incline and the distance the material 
needs to be moved.

Common Blade Types  
Universal (U)
Semi-Universal (SU)
Straight (S)
Angle (A)
Variable Pitch, Power Angle Tilt (VPAT)
Variable Pitch, Power Angle Tilt (VPAT) – foldable 
 

Blades for specialized applications include: Variable Radius, 
Angling, Coal, Woodchip, Waste and Cushion blades.

Ground Engaging Tools (GET) 
Ground engaging tools—such as blade cutting edges, end 
bits and ripper tips—impact tractor productivity by changing 
implement penetration and wear characteristics. GET can also 
dramatically affect blade life. Proper GET selection is another key 
to overall dozer productivity and operating costs.  

Lift Cylinder 
Hydraulic cylinder that raises the blade up and down. 

Tilt Cylinder
Hydraulic cylinder that tilts the blade from side to side.

Two tilt cylinders, one on each side of the blade, provide the 
ability to hydraulically adjust the pitch of the blade without 
leaving the seat of the tractor.

Angle Cylinder
Hydraulic cylinder that angles the blade either left or right.

Push Arm 
The large arms on either side of the tractor hold the dozer blade 
and allow it to move up and down and tilt side to side as the arms 
pivot on the trunnions. 
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Outside Mounted C-Frame
Transfers blade load back through to the track roller frame and 
provides mounting point of mechanical angle blades.

Inside Mounted C-Frame
Transfers blade loads back through to the mainframe and 
provides mounting point of VPAT blades. 
 
Tilt Brace 
This brace sets the vertical angle (pitch) of the blade’s cutting 
edge to match the material and application. A fixed tilt brace must 
be adjusted manually by placing the push arm mounted end into 
one of three holes. For Variable Pitch Blades that angle, the tilt 
brace is replaced by a Pitch Link, which can be manually adjusted, 
without tools, to change the blade pitch. 
 
Tag Link 
Allows closer mounting of the blade to the machine to reduce 
machine length for improved maneuverability, balance, 
penetration, and pry out force. It also restricts side-to-side 
movement, resulting in more stable dozing operations, and assists 
in transmitting blade loads to the tractor’s mainframe (D8T).
 
Trunnion 
This large bearing attaches the blade push arm to the tractor’s 
track roller frame and allows the push arm to pivot up and down.
 

Final Drive 
The final drives deliver engine power to the sprockets on either 
side of the tractor, which in turn pull the track over the rollers 
and idlers and power the machine forward or backward. On a 
“high-drive” tractor, the final drives are located above the track 
roller frame and idlers. On a “low-drive” tractor, they are located 
directly behind the track roller frame structure. Both high-drives 
and low-drives are isolated from any loads produced by the blade 
or the track roller frame. 
 
Sprocket 
This large toothed gear pulls the track around the roller frame. 
Sometimes the combined final drive/sprocket assembly is 
referred to as the “sprocket.” A high-drive tractor is sometimes 
referred to as an “elevated sprocket” machine. 

Idler 
The unpowered counterpart to the sprocket, the idler guides 
the track around the front of a low-drive machine (high-drive 
configurations use an additional idler at the rear). 

Roller Frame 
The track roller frame is the large undercarriage assembly that 
supports the weight of the tractor. It provides mounting points for 
the idlers, bottom rollers that ride on the track and carrier rollers 
that support the track as it passes above the roller frame. 
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Track 
The track is a chain assembly that acts as “an infinite steel road” 
that the tractor lays down and picks back up as it travels. The 
large surface area of the track gives the tractor a very high level 
of traction and flotation on rough, soft and uneven ground. Track-
type tractors are sometimes known as “crawler” tractors. 
 
Track Shoes 
Track shoes are the wide plates attached to the track chain. 
Track shoes may be wide or narrow, depending on the traction 
and flotation needed for each application. Track shoes may also 
have relief holes cut into the center to allow materials to extrude 
out of the track link box area.

Grousers 
The raised portions of the track shoes are called grousers. 
Grousers may be taller, shorter, straight or angled or missing 
altogether, depending on the requirements and underfoot 
conditions of the application. 
 

Undercarriage 
A tractor’s undercarriage consists of the entire structure upon 
which the machine rests and the tracks ride. Undercarriage 
comes in many configurations—high-drive or low-drive, 
suspended (D8T) or solid-mounted, standard and longer lengths, 
wider and longer for lower ground pressures and so on. 
Choosing the right undercarriage and track system means 
balancing flotation versus slippage for the application, materials 
and underfoot conditions, the variety of applications a given 
machine is expected to take on and many other considerations.
Once the machine goes to work, proper undercarriage 
management and maintenance becomes one of the keys to 
achieving the lowest possible owning cost.
 
Counterweight 
The counterweight consists of heavy weights attached to the 
front or back of a tractor to tailor its weight balance for the 
intended application. Counterweights can significantly affect 
tractor performance by helping it work more effectively on 
slopes, improving traction versus slippage and optimizing control 
of the machine and dozer blade for different applications. 
 

ESSENTIAL TRACTOR ANATOMY
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Hydrostatic Drive - Hydrostatic transmissions replace the 
mechanical gearing with hydraulic pumps and motors. They 
offer an infinitely variable speed range instead of three fixed 
gear ratios.

Electric Drive - Caterpillar pioneered electric drive for 
track-type tractors with the revolutionary D7E. The D7E’s 
electric drive system replaces the mechanical transmission 
and torque converter with a generator, power inverter and 
propulsion module. The engine drives a generator that 
produces AC electricity. The electric current flows through 
the power inverter, which drives the electric motors contained 
in the propulsion module.

Caterpillar uses all three types of drives in its track-type tractor 
line. Hydrostatic drives are generally found on smaller tractors, 
while larger tractors mostly use mechanical drive trains. Today, 
only the Cat D7E features an electric drive system, which has 
proven to be the most efficient tractor drive train available. 

Rear Implements 
The most common rear implements used on track-type tractors 
are rippers. Rippers come in a variety of configurations, including 
single shank and multi-shank designs. Other specialized rear 
implements may also be used, including winches, hitch groups 
with rear hydraulics and more. 
 
Drive Train 
The drive train of a traditional track-type tractor includes the engine, 
transmission, torque converter, steering system and final drives. 
Drive trains are defined by the type of transmission they use:

Mechanical Drive - Mechanical transmissions transfer the 
power of the engine to the final drives through a series of gears 
and mechanical linkages. They can be shifted with either a 
mechanical linkage or electronically. 

Mechanical transmissions also include a Torque Converter or 
Torque Divider in the drive train, which uses fluid to amplify 
the torque produced by the engine through the transmission. 
Torque Converters and Torque Dividers can provide up to 3:1 
torque amplification, which in turn delivers the capability for 
extreme drawbar pull strength.
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TYPICAL DOZER TASKS

When does a dozer deliver the best value by 
moving dirt most efficiently?

Under the right circumstances, dozers offer a very efficient way 
to move material. The quantity of dirt to be moved, length of the 
carry and finished surface requirements should all be factored in 
when choosing a dozer over another tool—such as a scraper or 
loader/truck combo—for a given job. 
 
Here are the key considerations to help you put a dozer to work 
where it will deliver the best earthmoving value:

1. Distance to move the material  
Larger track-type tractors deliver the lowest cost-per-ton when 
moving material up to 150 meters (about 500 feet).
 
2. Volume of material to be moved  
Dozers are best used when moving moderate amounts of 
material. If very large volumes must be moved (for example, 
a million cubic meters), it may be more economical to use a 
scraper, even for short haul distances.

3. Underfoot conditions  
A track-type tractor that provides adequate flotation can 
operate effectively on soft ground that may cause other types of 
equipment to bog down and get stuck. 

4. Depth and shape of the cut  
Dozers work best when making relatively shallow, flat-bottomed 
cuts. In softer materials, using a dozer will limit the tendency of 
the ground to “pump” (undulate under the weight of the machine) 
as the machine moves over it. In these conditions, it may make 
sense to first use a scraper to remove the upper layers of 
material, then switch to a dozer to “zero in” on the final grade.

5. Desired surface finish 
In the hands of a skilled operator, a dozer can leave a finely 
finished surface over a large area. If other considerations make 
choosing between various equipment options difficult, the dozer’s 
ability to cut to a grade and deliver a fine surface finish can allow 
you to do the job with a single machine.

6. Slope  
The steeper the slope of your job site, the more advantageous 
it will be to use a track-type tractor. Track-type tractors offer 
greater traction and stability on slopes, especially when material 
must be moved uphill (such as stockpile applications–coal, 
woodchips, etc.
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TYPICAL MEDIUM TRACK-TYPE 
TRACTOR APPLICATIONS
Dozers typically handle three types of applications, each 
requiring a different level of operator skill.

Utility applications typically use the tractor at less than maximum 
capacity and require less than full-time operation. The machine 
is regularly idled during the shift, so these types of jobs are less 
sensitive to operating efficiencies.

Production applications demand that the machine runs at 
maximum capacity for the entire shift. In these jobs, cost-per-ton 
is very sensitive to idle time and operator efficiencies. 

Grading applications require the machine to spend a majority 
of its time achieving a specified elevation and surface finish. 
Grading jobs demand high material efficiency and are highly 
sensitive to operator skill. These applications also benefit 
the most from automated blade control and machine 
guidance systems.

Common medium tractor jobs include but 
are not limited to:

•	 Finish Grading

•	 Road Construction

•	 Site Prep

•	 Oil & Gas Development

•	 Waste

•	 Quarry

•	 Forestry

•	 Land Clearing
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