Road Ranger Gearbox

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 ag understanding

how the engine, gearbox & driveline are connected.

@m 7o cmw. Road qpeed

Must match before successful shift can occur

Main Shift Pattern
+ Only Revergein LO Range. + Use the Hard & Soft walls to assist

- STOD before gelecting Reverse! in finding gears & shifting.

+ Never move the Range Control « Grip the shift knob lightly - Too firm a

Button OR THE Splitter Control grip inhibite your ability to detect the

button when the vehicle is moving in soft wall.
Reverge. I - Ensure when hifting you uce a H
mm NEUTRAL m m
I pattern

+ LO gearis a crawler gear
+ Use LO Gearin LO Range only
+ Never gelect LO gear in Hl Range!

a + Dregelect the Range Lever in

4 gear before shifﬁng from

Hth
t
Gear Lever "
,,'-’;:_'.‘Zr;a /§<‘4 .

+ The splitter function on the 8 can be

used to split LO gear if necessary,

but again only in low range.

[
L —J Up for HIi Range

- The Splitter Control Button
should be Pre-Selected

Range Lever
Splitter Control Button

* Only move the Splitter Control QH
Button JUST BEFORE the L
required shift otherwise shift fork

damage may oceur.
- Qplitter i controlled by Live Air.

Down for LO Range

- Range change lever hag an Interlock
function.
+ Range changes as gear lever passes

through Neutral.



Road Ranger Gearbox

I Soft
Wall
mmmmsNEUTRAL e mm m Hard

Detent Spring I
64
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Red Splitter Button
Split Hl Range Gears

8

Rearward position it ig in the position it i¢ in the HI Split position or overdrive.
LO gplit position. Thig meang the = [t helps 1o think of the gplitter ag a half gear.
gearg are in the direct gear.

4H When the Splitter button ig in the When the gplitter button is moved to the Forward
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i L
N W :Iaaflf EmmneNEUTRAL Emmnm ;‘vaaflf

Detent Spring

18 Speed
CGrey Splitter Button
Split ALL LO & HIl Range Geare




Road Ranger Gearbox

Clutch Brake

(Used with pull-type clutches, typically American trucke) - The cluteh brake ie applied by fully depressing
the clutch pedal all the way to the floor. When applied the brake will stop the trangmisgion from turning.
Thig can typically take 3-5 geconds to bring the gearbox to a gtop to engage the gear.

When the gearbox hag stopped turning you will be able to engage a take off gear. (Forward or Reverse)
The clutch brake ig a disc-type brake incorporated into the cluteh and trangmigsion drive gear aggemblies.

Never uge the Clutch Brake when upshifting or downghifting. Use ONLY for initial gear engagement
(Forward or Reverge) when the vehicle ie etandina etill in neutral at idle.

Clutch Pedal

Very bottom of the

A n . N »
o Approximately 2
atroke - lagt 12 P J

o
Depth of shift point
2” below Friction Point
ie deep enough for a shift

[ ig intended o be a large travel digtance
g0 we don't activate the clutch brake

during a shift
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Auxiliary Drive Gear

Front Section: -

Main Gear Selection F==
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Auxiliary Splitter Clutch
Mainshaft Gear

Selection

Auxiliary Countershaft

Sliding Clutch

» Gear lever gelecte the correct gliding clutch and moveg it IN & OUT of gear.
+ The dliding Clutcheg are alwayg turning at road speed.

+ Gearg are turning @ Engine ROM’s, but if we pugh the cluteh in or put into Neutral the
gear gpeed will glow down.

+ Mismatceh of Road epeed (Sliding Clutch) and Gear epeed cauges migsed ehifte = Crinding
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Backward & Forward Motion
Moves the sliding clutches in and out of gears

yeys induj
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Sideways Motion
Changes Sliding Clutch Selection
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R R
oad Ranger Gearbox Think of Gears as a stairway Up or

Down to the next speed

Top Speed of a Gear is measured @ (500 RPM

LO Range

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.

[nfluences on Gear Choice?

- Type of Vehicle. le: 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

- Controlitem of Intersection. le: Roundabout, Give way, traffic lights, T intersection - Turning into or out of

Turng should be made between
Weight limite [0-20 Kph Max.

3rd - 5th Gear
Baged on Vigion & Right of way
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Road Ranger Gearbox The Tacho

Torque Range

[s the optimum performance range of a diegel

engine. [n the average heavy vehicle the optimum ldle

torque range i¢ between (100 - 1300 ROM. 500-600 RPM

Thig is where Power ig produced from - Thig
eart dropping by (500 RPM.

Operating Range LO & HiI

Upshifting at low ROM’g in LO Range & higher ROM’g in HI
Range will engure you are managing the right ROM'e for gear &
gpeed gelection.

There ig¢ NO need to Drive ROM’s above 1500 RPM in LO Range
or 1800 RPM in Hl Range for Upshifte

The Right Gear Vs RPM

Unlese Hard pulling uphill, your objective ig to be the highest poseible
gear at the lowest poggible ROM ( whilet not dropping below the
optimum torque range) that best euite the conditions.

The best cruiging ROM’s are between (000 - 1500 ROM

If the tacho ig above 1500 ROM - [t’s time to go up a gear for fuel

economy
Note: Shifting up a full gear will drop your ROM’e approx 400 RPM
Shifting UP a gplit ( or half gear ) will drop your ROM’s approx 200 ROM

Horsepower

Unlike the engine torque the horeepower ig produced at the
higher end of the ROM’s in mogt engineg thig ie around
1800 ROM. Uphill ie when we may require higher ROM'g

Engine Brake ( Jake Brake)

[e mogt efficient ag the ROM’e increage. [t ig not uncommon for an
engine manufacturer to recommend running the engine whilet
operating the engine brake to 2100 ROM.

Mosgt effective above 1500 ROM. Best between 1800 -2100 ROM

Note: Do NOT operate engine brake until the engine Oil & Water hag RPM x 100
reached operating temperature. 60 - 80 Degreeg



Upshift

Engine
RPM

Upshift requires engine ROM to Fall during Neutral
to match the gear-peed and road speed before completing the up-shift

15
25

30

RPM x 100

RPM x 100

The value of a FULL gear is 400 RPM The value of a Split gear is 200 RPM

- Must be in the next gear before the ROM fall - Must be in the next gear before the RPM
more than 400 RPM fallmore than 200 RPM

Drive the RPM up to recommended RPM AThe RPM you shift at depends on the landscape
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

Uphill - Upshift

[nLO Range - Shift Up @ 1500 RPM
[n Hl Range - Shift Up @ (800 RPM

Shifting at the correct ROM will enure at the completion
of the ghift the ROM’e don’t fall below the torque range

Flat Road - Upshift
Progressive Shift Up through the RPM range

[nLO Range - Shift Up @ 1200- 1500 RPM
[n Hl Range - Shift Up @ 1500 - IBOORPM

Progressively Shifting at the correct ROM for gear will
engure o minimige overgpeed of the engine & gearg

Downhill - Upshift

[nLO Range - Shift Up @ 1200 RPM
[n Hl Range - Shift Up @ (500 RPM

— 0 Shifting at lower ROM will encure to minimige overspeed
Faster Upghift timing of the engine & gears



Downshift

Downshift requires engine ROM & Road-gpeed to Slow before the Downghift
oceurs & Rise during Neutral
to match the gear-gpeed and road-speed before completing the downshift

Slow Down to Gear Down

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 ig not the most eritical thing - What RPM we add back ie !
Best practice would be slow down to {000 Rpm + Landscape math

Slow down to recommended RPM - Around {000 RPM
Level or cateh the RPM with the aceelerator

The RPM Added Back should be: ., | .4 the Gearetick
. Do the math - Current ROM + 200 / 400/ 500
Uphl" +200 ot at t

Shift into Neutral - Releage the clutch as you are setting the

Flat +4OO gear stick at the gate of next gear
Downhill +500 Bring the RPM’s up to pre-determined Math - Watch the
Tacho !

At the Right RPM - Shift into the lower gear

Don’t RUSH adding the ROM’s back where poseible

Begt practice i¢ to Drive the ROM up to the required shift point rather than gpiking the RPM back up

Spiking the REV ig gueseing or hoping it will match - thig wil lead to missed chifte and you will have to have a 2nd or 3rd
attempt at the chift

(f you do mige the shift - further attempts are called “retrieving gears”

Refer to Retrieval section of this manual to learn what to do



Road Ranger Gearbox Uphill Downshift

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 downshifte not by downghifting Half split gears.

RPM x 100

Don’t RUSH adding the +200 ROM
A Thie ghould be a glow controlled REV EG: 1400 + 200 = 1600 RoM

Horsepower ie meagured at around (700 - 1800 RPM
The bigger the horeepower of the engine - the less downghifts will be required to get over the hill

It ig recommended to Downghift @ 1300 - 1400 1o avoid the engine ROM dropping too low and requiring
downghifte too cloge together

If engine ROM'’e are ag low ag l0O - (000 ROM it will require skip chifting 2 Gears at once or the engine can stall

) ) The Australian Road Rules State:
Downhill Downshift . _ . .
The driver mugt drive the truck or bug in a gear that ie

,/V

LOW enough to limit the epeed of the truck or bug
TRUCKS ) without the uge of a Primary Brake (Foot Brake).

& BUSES May be accompanied : o
MUST USE iy & Speed it iy If the driver of a truck or bug ig driving on a

LOW GEAR length of road to which a Trueks and Buges

Must Use Low Gear cign applies:

- Downghift 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.

+ [f you have selected to higher gear, bring the truck to a STOP ag quickly as you TRUCK & BUS

LOW GEAR
AREA

can with ONE constant brake application and select 2nd gear for the descent.




Road Ranger Gearbox Split Shifting

9,10, 13 & I8 gpeed road ranger gearbox all have the same hift pattern congicting of 9 main gears. What makes a
13 & 18 gpeed gearbox different ig the ability to gplit gears, aleo referred to ag half gears. Unlike a full gear which hag a
400 Rev gap a gplit gear only drops 200 RPM. Thig is ugeful when climbing hille with heavy weights.

The I3 gpeed can only be gplit in High Range , while the I8 speed hag the ability to be split in both LO & HI Range.

* Unlike the Range shift that only activates when + Because the gplit chift is operate by air pregeure
the Gear chift pasees through Neutral the splitter it ie totally reliant on accelerator positioning.
ic live or congtant air.

When Upshift splitting you are only
required to gingle cluteh to break torque.

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

Move Splitter Control button

Move Splitter Control butt
ove Splitter Control button x Backward from <Hto<L

Forward from <« Lto <|H Back for Slow
Forward for Go

Release Accelerator.....Single Clutch.....and Accelerate Release Accelerator.....Reapply Accelerator
When Upshift splitting you ctill uge the progressive  shifting When Downghift splitting thic ie the only gearshift
techniques and the gplitter button can only be moved forward recommended by Eaton to change without using the clutch.
when the gearbox i¢ under load (either complete deceleration or Using the clutch will slow the gears down - we need to
acceleration, never trailing throttle). accelerate the gearg
Once the shift button hag been moved forward the gear To make thig shift if climbing a hill, when under acceleration
change must take place within [-2 seconds (if thig ig not releage the accelerator for at least | cecond, and reapply
performed continuougly, long term damage will oceur to the the accelerator.
trangriggion). The engine mugt be allowed to fall at leact (f however you wish to make a down gplit and you are
200 RPM before the clutch ig releaged and the accelerator already off the accelerator, you are only required to move
ic reapplied. the gplitter back o L (direct) and accelerate.

A compound shift ig when you change Up a gear and Split Down at the same time.

The Compound shift requireg you to Pre-Select the gplitter Control button back to L (Direct) and at the same time shift up to the next
higher gear. Thig shift requireg you to ¢till Double Clutch the shift ag you are moving the Shift Lever. The shift aleo requires you to
chift at twice the gpeed of a normal shift because the shift must be performed before the ROM’s fall 200 RPM.

Yoo

The most complex Compound Shift ig from 4kth H 1o Sth L. A Pre-Select HI Range
Thig chift requireg you to move the Range Control button ag well ag the Splitter 3 then
0 | butt \ Move Splitter Control
ontrol buton. 1 button back to L
The Range Control button mugt be moved from LO Range to HI Range first ag thig | .
. . . . . Double clutch the shift
chift hag no load on it and relies on the range changing ag it pagses through Neutral. quickly from
The Splitter Control button ie moved second ag the gear ie under load and once the 4th to 5th gear

gplitter control button hag been activated the chift must be made within 1-2 seconds.

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



Road Ranger Gearbox Retrieving A Missed Shift

At some point everyone misgeg a gear. The aim ig to not panic and try to emagh it info just any gear.
Becauge the Road Ranger gearbox requires the gear to match the road speed, we need to know what gpeed we are
doing (look at epeedo) and what gear matches that epeed. 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 epeed chart below: i

1500 RPM - The gear matched

for the speed
[200 RPM - The gear above the |

gear matched for the speed

4un

30

3ro RPM x 100

Etablich your gpeed Add the appropriate ROM’s

Chooge appropriate Gear

Appropriate gear choice depends on if the truck maintained, increaged or decreaged gpeed.

[f the vehicle increages speed you will need to choose a HIBHER a gear If the vehicle
decreages gpeed then you will need to chooge a LOWER gear

Once you have establighed 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 mateh the gear
« Depress the clutch and select the gear
Remember at any time you are required to Add a Rev the Clutech MUST be OUT!

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

Return Spring

Control
Speed / Overspeed

0 Adjust Seat Height

* See gauges & road without looking down.
* Not adjusted 100 low so sitting down in hips.
* 90 - 180’ leg bend to reach pedale.

e Adjust Seat Distance

« Hande on eteering whee!, chouldere back,
elbows in & arme softly bent. 90" - 130"

* Bogition seat 20 leg ie able to fully deprese
brake pedal without full leg extengion.

| Adjust Seat Back Angle

» Head chould be level & vertically inline with
shouldere and hips.

* Seat chould eupport epine & head.
= Adjust lumbar to firmly support lower back.

0 Seat Cushion Tilt
* Adjust with No weight on eeat.
« Recommended 90" Highway driving.
* Recommended 105’ City driving.

Brake Chamber

3 Concepts of Braking

Service brake clamp

Push Rod Sp"mg brake clamp
Spring brake
,chamber
Adjuster /
Clevis pin Yoke
‘ Large coil

ra_ i Pushrod , L

Slack
adjuster

Adjusting Nut

'/—\\ i' } —
1*\) Service brake ” /

L chamber

7 Spring brake
diaphragm

Return springs

Service brake diaphragm

RPM x 100

N\

In Gear
Half Clutch - Full Brake

Control
Tacho for Downshift

Head should be Level

Top of Steering Wheel should be 2" - 4" below shoulder :
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