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The key factor to successfully shift gears in a Road 
Ranger is understanding the connection between 
the engine RPM’s, the gear you are in and the road 
speed that is produced. As well as understanding 
how the engine, gearbox & driveline are connected.

• Only Reverse in LO Range. 
• STOP before selecting Reverse! 
• Never move the Range Control 

Button  OR THE Splitter Control 
button when the vehicle is moving in 
Reverse.

• LO gear is a crawler gear 
• Use LO Gear in LO Range only 
• Never select LO gear in HI Range! 
• The splitter function on the 18 can be 

used to split LO gear if necessary, 
but again only in low range.

• Use the Hard & Soft walls to assist 
in finding gears & shifting. 

• Grip the shift knob lightly - Too firm a 
grip inhibits your ability to detect the 
soft wall. 

• Ensure when shifting you use a H 
pattern

Main Shift Pattern

• Range change lever has an Interlock 
function. 

• Range changes as gear lever passes 
through Neutral.

• The Splitter Control Button 
should be Pre-Selected

• Only move the Splitter Control 
Button JUST BEFORE the 
required shift otherwise shift fork 
damage may occur. 

• Splitter is controlled by Live Air.

• Preselect the Range Lever in 
gear before shifting from  

• 4th up to 5th               OR                              
5th down to 4th.Gear Lever

Splitter Control Button
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When the Splitter button is in the 
Rearward position it is in the 
LO split position. This means the 
gears are in the direct gear.

When the splitter button is moved to the Forward 
position it is in the HI Split position or overdrive. 
• It helps to think of the splitter as a half gear.
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Clutch Brake 

(Used with pull-type clutches, typically American trucks) - The clutch brake is applied by fully depressing 
the clutch pedal all the way to the floor. When applied the brake will stop the transmission from turning. 
This can typically take 3-5 seconds to bring the gearbox to a stop to engage the gear.  
When the gearbox has stopped turning you will be able to engage a take off gear. (Forward or Reverse) 
The clutch brake is a disc-type brake incorporated into the clutch and transmission drive gear assemblies.  

Never use the Clutch Brake when upshifting or downshifting. Use ONLY for initial gear engagement 
(Forward or Reverse) when the vehicle is standing still in neutral at idle.
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• Gear lever selects the correct sliding clutch and moves it IN & OUT of gear. 
• The sliding Clutches are always turning at road speed. 
• Gears are turning @ Engine RPM’s, but if we push the clutch in or put into Neutral the 

gear speed will slow down. 
• Mismatch of Road speed (Sliding Clutch) and Gear speed causes missed shifts = Grinding
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Think of Gears as a stairway Up or 
Down to the next speed

Slowing Down to an appropriate gear for the Intersection ensures the correct speed. 
This will need to be planned and the process of slowing down and downshifting started early. 
Influences on Gear Choice? 
• Type of Vehicle. Ie:  Vehicle Configuration. Rigid, Semi trailer, B-Double. Loaded/Empty. This will be 

different for each configuration. The bigger the configuration or weight - the lower the gear choice. 
• Type of Intersection. Vision, conditions, which way turning = right of way 
• Control item of Intersection. Ie: Roundabout, Give way, traffic lights, T intersection - Turning into or out of
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Torque Range 
Is the optimum performance range of a diesel 
engine. In the average heavy vehicle the optimum 
torque range is between 1100 - 1300 RPM. 
This is where Power is produced from - This 
start dropping by 1500 RPM.

Operating Range LO & HI 
Upshifting at low RPM’s in LO Range & higher RPM’s in HI 
Range will ensure you are managing the right RPM's for gear & 
speed selection. 
There is NO need to Drive RPM’s above 1500 RPM in LO Range 
or 1800 RPM in HI Range for Upshifts 

The Right Gear Vs RPM  
Unless Hard pulling uphill, your objective is to be the highest possible 
gear at the lowest possible RPM ( whilst not dropping below the 
optimum torque range) that best suits the conditions. 
The best cruising RPM’s are between 1000 - 1500 RPM 
If the tacho is above 1500 RPM - It’s time to go up a gear for fuel 
economy 
Note: Shifting up a full gear will drop your RPM’s approx 400 RPM 
Shifting UP a split ( or half gear ) will drop your RPM’s approx 200 RPM

Horsepower 
Unlike the engine torque the horsepower is produced at the 
higher end of the RPM’s in most engines this is around 
1800 RPM. Uphill is when we may require  higher RPM’s

Engine Brake ( Jake Brake) 
Is most efficient as the RPM’s increase. It is not uncommon for an 
engine manufacturer to recommend running the engine whilst 
operating the engine brake to 2100 RPM. 
Most effective above 1500 RPM. Best between 1800 -2100 RPM 

Note: Do NOT operate engine brake until the engine Oil & Water has 
reached operating temperature.  60 - 80 Degrees

The Tacho

Idle 
500-600 RPM
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Upshift requires engine RPM to Fall during Neutral 
to match the gear-speed and road speed before completing the up-shift

Drive the RPM up to recommended RPM 
Level the RPM 
Pre-Load the Gearstick 
Shift up to the next gear using the right Timing for the landscape & Double Clutch technique 
timing before the RPMs Fall too low

The RPM you shift at depends on the landscape

The value of a FULL gear is 400 RPM 

- Must be in the next gear before the RPM fall 
more than 400 RPM

The value of a Split gear is 200 RPM 

- Must be in the next gear before the RPM 
fall more than 200 RPM

Slower Upshift timing

Normal Upshift timing

Faster Upshift timing

In LO  Range - Shift Up @  1500 RPM
In HI   Range - Shift Up @   1800 RPM

Shifting at the correct RPM will ensure at the completion 
of the shift the RPM’s don’t fall below the torque range

Uphill - Upshift

In LO  Range - Shift Up @  1200 RPM
In HI    Range - Shift Up @ 1500 RPM

Shifting at lower RPM will ensure to minimise overspeed 
of the engine & gears

Downhill - Upshift

Progressive Shift Up through the RPM range 
Flat Road - Upshift

In HI    Range - Shift Up @ 1500 - 1800RPM
In LO  Range - Shift Up @ 1200- 1500 RPM

Progressively Shifting at the correct RPM for gear will 
ensure to minimise overspeed of the engine & gears

Upshift
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Downshift

Downshift requires engine RPM & Road-speed to Slow before the Downshift 
occurs & Rise during Neutral 

to match the gear-speed and road-speed before completing the downshift

Slow down to recommended RPM - Around 1000 RPM 
Level or catch the RPM with the accelerator 
Pre-Load the Gearstick 
Do the math - Current RPM + 200 / 400/ 500 
Shift into Neutral - Release the clutch as you are setting the 
gear stick at the gate of next gear 
Bring the RPM’s up to pre-determined Math - Watch the 
Tacho !!! 
At the Right RPM - Shift into the lower gear

The math required to match the right RPM should be done before we take the gearstick out of gear 
The RPM we come out of gear is not the most critical thing - What RPM we add back is ! 
Best practice would be slow down to 1000 Rpm + Landscape math

Slow Down to Gear Down

+200Uphill
+400Flat
+500Downhill

The RPM Added Back should be:        

Don’t RUSH adding the RPM’s back where possible 
Best practice is to Drive the RPM up to the required shift point rather than spiking the RPM back up  
Spiking the REV is guessing or hoping it will match - this will lead to missed shifts and you will have to have a 2nd or 3rd 
attempt at the shift 
If you do miss the shift - further attempts are called “retrieving gears” 
Refer to Retrieval section of this manual to learn what to do
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EG: 1400 + 200 = 1600 RPM

To maintain Power and Speed up a steep hill, the Downshift should be conducted at  
1300 or 1400 RPM 
The Rev added is still only  +200 RPM 
When pulling Uphill Downshifts should be conducted by Full gear downshifts not by downshifting Half split gears.

Horsepower is measured at around 1700 - 1800 RPM 
The bigger the horsepower of the engine - the less downshifts will be required to get over the hill. 

It is recommended to Downshift @ 1300 - 1400 to avoid the engine RPM dropping too low and requiring 
downshifts too close together 

If engine RPM’s are as low as 1100 - 1000 RPM it will require skip shifting 2 Gears at once or the engine can stall

Don’t RUSH adding the +200 RPM  
This should be a slow controlled REV

The Australian Road Rules State:
The driver must drive the truck or bus in a gear that is 
LOW enough to limit the speed of the truck or bus 
without the use of a Primary Brake (Foot Brake).

May be accompanied  
by a Speed limit sign

If the driver of a truck or bus is driving on a 
length of road to which a Trucks and Buses 
Must Use Low Gear sign applies:

• Downshift to the gear you will    
descend the hill at the top of the hill         
before descending.

• Select A gear that suits both the Speed zone and the 
weight of the vehicle

• Do use your Auxiliary braking systems fitted to your vehicle
• DO NOT Upshift or Downshift during Descent. This can be dangerous.

• The ONLY time it would be acceptable to use the Primary brakes would be to slow 
the vehicle for a hairpin or tight turn.

• If you have selected to higher gear, bring the truck to a STOP as quickly as you 
can with ONE constant brake application and select 2nd gear for the descent.

Uphill Downshift

Downhill Downshift
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9, 10, 13 & 18 speed road ranger gearbox all have the same shift pattern consisting of 9 main gears. What makes a 
13 & 18 speed gearbox different is the ability to split gears, also referred to as half gears. Unlike a full gear which has a 
400 Rev gap a split gear only drops 200 RPM. This is useful when climbing hills with heavy weights. 
The 13 speed can only be split in High Range , while the 18 speed has the ability to be split in both LO & HI Range.

When Upshift splitting you are only 
required to single clutch to break torque. 

Move Splitter Control button 
Forward from         L to       H

When Upshift splitting you still use the progressive  shifting 
techniques and the splitter button can only be moved forward 
when the gearbox is under load (either complete deceleration or 
acceleration, never trailing throttle). 
Once the shift button has been moved forward the gear 
change must take place within 1-2 seconds (if this is not 
performed continuously, long term damage will occur to the 
transmission). The engine must be allowed to fall at least 
200 RPM before the clutch is released and the accelerator 
is reapplied.

Move Splitter Control button 
Backward from         H to       L

When Downshift splitting this is the only gearshift 
recommended by Eaton to change without using the clutch.

Release Accelerator…..Reapply AcceleratorRelease Accelerator…..Single Clutch…..and Accelerate

When Downshift splitting this is the only gearshift 
recommended by Eaton to change without using the clutch. 
Using the clutch will slow the gears down - we need to 
accelerate the gears  
To make this shift if climbing a hill, when under acceleration 
release the accelerator for at least 1 second, and reapply 
the accelerator. 
If however you wish to make a down split and you are 
already off the accelerator, you are only required to move 
the splitter back to L (direct) and accelerate.

• Unlike the Range shift that only activates when 
the Gear shift passes through Neutral the splitter 
is live or constant air.

• Because the split shift is operate by air pressure 
it is totally reliant on accelerator positioning.

Back for Slow 
Forward for Go

A compound shift is when you change Up a gear and Split Down at the same time. 
The Compound shift requires you to Pre-Select the splitter Control button back to L (Direct) and at the same time shift up to the next 
higher gear. This shift requires you to still Double Clutch the shift as you are moving the Shift Lever. The shift also requires you to 
shift at twice the speed of a normal shift because the shift must be performed before the RPM’s fall 200 RPM.

Pre-Select HI Range 
then 

Move Splitter Control 
button back to L

The most complex Compound Shift is from 4th H to 5th L. 
This shift requires you to move the Range Control button as well as the Splitter 
Control button. 
The Range Control button must be moved from LO Range to HI Range first as this 
shift has no load on it and relies on the range changing as it passes through Neutral. 
The Splitter Control button is moved second as the gear is under load and once the 
splitter control button has been activated the shift must be made within 1-2 seconds.

Double clutch the shift 
quickly from 

4th to 5th gear

Caution: Never move the Splitter button or the Range lever with the Shift lever in Neutral while vehicle is moving.

Split Shifting
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Retrieving A Missed Shift

At some point everyone misses a gear. The aim is to not panic and try to smash it into just any gear. 
Because the Road Ranger gearbox requires the gear to match the road speed, we need to know what speed we are 
doing (look at speedo) and what gear matches that speed. Once we establish what gear we are going to retrieve with 
we now need to concentrate on the technique of getting the truck back into gear. 
Use the approximate gear to speed chart below:

*The Speed and Gear guide is only an approximate. This can vary truck to truck. 

To establish the speeds of the truck you’re driving: 
Drive the vehicle up to 1500 RPM in each gear - Level the RPM for the count of 3 and write it down.

Once you have established the gear you are going to retrieve with: 

• Set the gear shift lever at the gate of the required gear 
• Bring the Rev up to the RPM’s that will match the gear 
• Depress the clutch and select the gear 
       Remember at any time you are required to Add a Rev the Clutch MUST be OUT!

Appropriate gear choice depends on if the truck maintained, increased or decreased speed. 

If the vehicle increases speed you will need to choose a HIGHER a gear If the vehicle 
decreases speed then you will need to choose a LOWER gear
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