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MASTERING THE ROAD: A COMPLETE GUIDE TO THE
EATON FULLER 15 SPEED TRANSMISSION DIAGRAM

For over a century, the name Eaton Fuller has been synonymous
with heavy-duty truck transmissions. Among their most
celebrated and enduring designs is the 15-speed manual
transmission. To the uninitiated, the gear shift lever in a big rig
can look like a daunting piece of machinery, bristling with buttons
and unfamiliar gates. However, understanding the Eaton Fuller 15
speed transmission diagram is the single most effective way to
demystify this robust piece of engineering. This guide will break
down the layout, shift pattern, and inner workings of this
transmission, explaining why its design has become a benchmark
for reliability and control in the trucking industry. Whether you
are a student driver, a fleet manager, or simply an enthusiast,
grasping this diagram is your key to understanding how power is
managed from the engine to the wheels.

THE LEGACY OF THE EATON FULLER 15 SPEED

Before diving into the diagram itself, it is important to understand
the context of the transmission. The Eaton Fuller 15-speed is a

type of twin-countershaft transmission, a design that offers
superior torque capacity and durability compared to single-
countershaft units. This design splits the load across two
countershafts, reducing gear wear and allowing for a more
compact overall package. The "15-speed" designation does not
mean there are 15 distinct forward gear ratios from a dead stop.
Instead, it uses a combination of a basic 5-speed gear set
combined with a range selector and a splitter to multiply the
available ratios, giving the driver incredible flexibility to keep the
engine in its optimal power band.

The Core Components of
the Diagram

An Eaton Fuller 15 speed transmission diagram will typically
illustrate three key driver controls that interact to create the full
gear spread:

* The Main Shift Lever (H-Pattern): This is the physical
stick the driver moves. It maneuvers through a standard
"H" pattern, typically offering 5 distinct forward positions
(1-2, 3-4, 5-6, 7-8, and 9-10 in the low range, with 11-12,
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13-14, and 15 in high range).

e The Range Selector (Low/High): This is usually a grey or
black switch on the front of the shift knob. Flicking this
switch changes the transmission's planetary gear set
between a "low" range and a "high" range, effectively
doubling the number of gear positions available.

e The Splitter (Under/Over): This is typically a smaller, red
or orange button on the side of the shift knob. The splitter
divides each main gear position into a "low" (direct) and
"high" (overdrive) step. When you combine the 5-speed H-
pattern with the 2-range (Lo/Hi) and the 2-splitter (Lo/Hi),
the math becomes clear: 5 positions x 2 ranges x 2 splitter
positions equals 20 steps, but one is typically omitted (1st
gear low split is often not used) to arrive at the standard 15
forward speeds.

DECODING THE EATON FULLER 15 SPEED
TRANSMISSION DIAGRAM

The most common diagram you will see is a stick-figure
representation of the shift pattern. It is crucial to understand this
visual. For a typical RTLO (Roadranger Low Overdrive) model, the
pattern looks like this:

The Low Range (Range

Selector in "Lo")

In this range, the lever moves through the H-pattern for positions
1 through 8. However, the splitter button is used to access each
"Step".

1.

~

1st Gear (Low / High): The lever is in the lower-left
position. The driver starts with the splitter in "Low" (button
down). Once the engine reaches the appropriate RPM, the
driver flips the splitter up to "High" without moving the
main lever. This is a shift within the same main gear
position.

. 2nd Gear (Low / High): The lever is flicked into the "2-4"

position (often just a gate switch) and the splitter is in Low.
Then split to High.

. 3rd Gear (Low / High): Lever is in the "3-5" position. Split

Low, then High.
4th Gear (Low / High): Lever is in the "4-6" position. Split
Low, then High.

. 5th Gear (Low / High): Lever is in the "5-7" position. Split

Low, then High.
6th Gear (Low / High): Lever is in the "6-8" position. Split
Low, then High.

. 7th Gear (Low / High): Lever is in the "7-9" position. Split

Low, then High.
8th Gear (Low / High): Lever is in the "8-10" position.
Split Low, then High.

In the low range, you use the splitter to move up through each
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gear step within that gear position. This is often called "split-
shifting."

The Shift to High Range

Once you have shifted through all 8 gears in the low range, you
are in 8th gear high split. To get to 9th gear, you perform a
range shift.

1. You move the lever to the neutral position.

2. You flip the range selector switch from "Lo" to "Hi".

3. You then move the lever into the same gear position you
were just in (8-10 position).

This engages the high range planetary gear set. Now, the lever
positions correspond to the upper half of the gear set.

The High Range (Range
Selector in "Hi")

In the high range, the lever positions are now used for gears 9
through 15. The splitter is used again for finer ratio steps.

1. 9th Gear (Low / High): Lever in the "2-4" position. Split
Low, then High.

2. 10th Gear (Low / High): Lever in the "1-3" position. Split
Low, then High.

3. 11th Gear (Low / High): Lever in the "3-5" position. Split

Low, then High.

4. 12th Gear (Low / High): Lever in the "5-7" position. Split
Low, then High.

5. 13th Gear (Low / High): Lever in the "7-9" position. Split
Low, then High.

6. 14th Gear (Low / High): Lever in the "8-10" position. Split
Low, then High.

7. 15th Gear (Direct): Lever in the "6-8" position. This is the
final gear. It is often a direct drive (1:1) or a slight
overdrive ratio, depending on the specific model.

The diagram makes it clear that the driver is not moving the lever
through 15 distinct physical gates. Instead, they are moving
through 5 main gates, using the splitter to get two gears per
gate, and the range switch to access two different "layers" of
those gates. This is the genius of the Eaton Fuller design: it
provides a wide ratio coverage with a very short lever throw.

SEMANTIC UNDERSTANDING OF THE GEAR LAYOUT

An Eaton Fuller 15 speed transmission diagram is often
misunderstood as a linear list of ratios. In reality, it is a map of
logical steps. The pattern is designed to minimize effort. For
example, to upshift from 8th to 9th, you do not move the lever
far; you simply change the range and shift to a different part of
the same gate. Experienced drivers learn to "feel" the pattern.
They know that the shift pattern is repetitive. The left side of
the H-pattern (where 1-2 and 7-8 live in low range) corresponds
to a different set of ratios than the right side (where 3-4 and 5-6
live). The gear layout on the diagram is a visual representation



of the shift logic.

Reading the Diagram for
Reverse Gears

Most Eaton Fuller 15-speed transmissions have multiple reverse
gears. A typical diagram will show Reverse gears positioned in
the far left of the H-pattern, often below the 1st gear position.
Common reverse configurations include:

e Reverse 1 (Low split): Used for backing up under heavy
load or on uneven terrain.

* Reverse 2 (High split): A slightly higher speed reverse
for maneuvering in a yard.

* Reverse 3 (Range shift): Some models offer a third
reverse gear for very long backing maneuvers.

The diagram will clearly label these with a "R1, R2, (R3)" pattern
to the left of the main stick positions.

THE INNER WORKINGS: MORE THAN JUST A PICTURE

A transmission diagram is not just a stick shift pattern. A more
technical schematic of the Eaton Fuller 15 speed reveals the
twin-countershaft design. This is where the raw engineering is
visible. The diagram will show the input shaft, the mainshaft, and
the two countershafts that run parallel to them. The gears on the
mainshaft float between the gears on the countershafts, self-
centering under load. This design, pioneered by Eaton Fuller,

reduces loading on the gear teeth and extends the life of the
transmission. Understanding this part of the diagram is crucial for
mechanics. It shows the flow of power from the engine through
the input shaft, into the countershafts, and then onto the
mainshaft to the driveshaft. The range selector is shown as a
separate planetary gear set at the rear of the main case, which is
engaged pneumatically.

COMMON PITFALLS AND HOW THE DIAGRAM HELPS

For novice drivers, the Eaton Fuller 15 speed can be
intimidating. The most common errors are:

¢ Forgetting the Range Shift: Trying to shift from 8th gear
directly into a high-range position without flipping the
range switch. The diagram visually reinforces that the
range switch is the gatekeeper between the low and high
families of gears.

e Over-splitting: Trying to split every single gear. The
diagram shows that splitting is most beneficial in the lower
ratios (1-8) to maintain RPM. In the high range, many
drivers skip the splitter and just use the main lever shift
(e.g., 9th to 10th without splitting 9th).

¢ Missing the Neutral Gate: The diagram for a 15-speed
often has a "hidden" neutral gate for finding reverse or for
range shifting. Experienced drivers use a specific wrist
motion to find the correct slot. The diagram clarifies exactly
where the lever should be for each action.

The diagram is a diagnostic tool. If a driver finds that a shift is
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grinding, they can look at the diagram to see if they are in



