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Hub seal installing tool
Manuf. No. 550-5039

Figure 2
Hub lock nut wrench
Manuf. No. CS 39/2

Figure 3
Hub nut tube wrench
Manuf. No. CS 213

Figure 4
Spring brake release tool
Manuf. No. M9007003

Figure 5
Fifth wheel lock tester
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1.
This EMEI contains procedures for removing,
dismantling, repairing, assembling and installing the
components of the Dolly Trailer Converter, SemiTrailer, Heavy, MC4 Haulmark. Where applicable
instructions for the adjustment, lubrication and minor
servicing of these items are included.
2.
Prevent dirt and foreign objects from entering
any components by placing clean temporary
coverings over all exposed openings, including
hoses, tubes and lines.
3.
When disconnecting electrical connectors,
hoses and fittings, remove clamps as required to
gain slack and avoid damage to connectors and
fittings.

WARNING
Before disconnecting any electrical
system components, disconnect the
dolly converter electrical connector
from the towing vehicle.
4.
Discard all used gaskets, seals, cotter pins,
tab washers, lock pins, key washers and lock
washers.
5.
Use only those lubricants specified in the
Servicing Instruction EMEI VEH H 799, User
Handbook and this Repair Manual when replenishing
lubricants.
6.
Any fastening or fitting being tightened to
prescribed torques are to have dry, clean threads
unless otherwise specified. Thread sealants are to
be applied to dry, clean oil free threads.
7.
For warranty repair provisions refer to the
User Handbook.

Figure 6
Dolly Trailer Converter, Semi-Trailer, Heavy, MC4
Haulmark
xiii
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AXLES - GROUP 9
Axle Assemblies
8.
Description. The axles fitted to this trailer are
a single, tubular beam type, manufactured by Dana
Spicer. They are fitted with 16.5 inch x 7 inch,
internal expanding shoe type brakes. The axles are
fitted with 20 inch, spider type wheel hubs. These
are carried by two tapered roller, oil or grease
lubricated bearings.

UNCONTROLLED WHEN PRINTED

9.
The axles are connected to two different designs
of suspension, namely the equaliser type suspension
and the single point suspension. The methods used to
remove the axles from both designs are detailed in
para 10 and 12 and the installation procedures are
detailed in para 11 and 13.
10. Removal - equaliser suspension. Prior to
removal of any components of the dolly converter
running gear, correctly support the dolly converter
frame, with all weight removed from the suspension
components. Remove the axle assemblies using the
following procedure:
a.

Ensure that the weight of each axle is
correctly and safely supported.

b.

Remove the wheels from the effected
axle.

c.

Disconnect the two air lines at each
spring brake chamber, ensuring that each
line is labelled to ensure correct
connection on assembly.

d.

If the wheel hubs are to be removed,
release the spring brakes using the spring
brake release tools provided. They will be
found fitted to the boss on the side of the
spring brake chamber adapter housings.

Front spring hanger

e.

Remove the radius rod bolts, tapered
bushes and steel sleeve securing the two
radius rods to the axle and swing the
radius rods clear. If insufficient clearance
is available, remove the radius rods
completely.

f.

Remove the ‘U' bolt nuts securing the
axle to the springs, and extract the ‘U’
bolts.

g.

Using a suitable jack lower the axle,
taking care that the axle does not roll to
one side due to weight imbalance.

h.

Return the ‘U’ bolts to their respective
springs, to prevent loss.

11. Installation - equaliser suspension. The
axle assemblies connected to the equaliser type
suspension are to be installed in the following
sequence:
a.

Using a suitable jacking device, lift the
axle assembly up to the springs, ensuring
that the spring centre bolts are correctly
located into the spring seats welded to
the axle tube.

b.

Place the ‘U’ bolts in position, ensuring
that all threads are in serviceable order.
Fit the flat washers and nuts. Torque the
‘U’ bolt nuts evenly to the specified
torque.

c.

Fit the radius rods and torque the radius
rod bolts to the specified torque.

Equaliser assembly

Rear spring hanger

Fixed radius rod

Adjustable radius rod

Axle assemblies
Figure 7
Equaliser suspension layout.
1
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d.

e.

Connect the air lines to the spring brake
chambers, ensuring that the hoses are
connected to the correct ports.
If fitted, remove the spring brake release
tools from the spring brake chambers.
Replace them in the bosses located on
the side of the spring brake chamber
adapter housings.

f.

Check the brake adjustment, adjust if
necessary as specified in Group 12, para
105.

g.

Check axle alignment and adjust as
required. Refer to para 14.

found fitted to the boss on the side of the
spring brake chamber adapter housings.
e.

Remove the ‘U’ bolt locknuts, nuts and
washers securing the axle to the springs.
Slide the lower clamps off the ‘U’ bolts.

f.

Using a suitable jack lower the axle,
taking care that the axle does not roll to
one side due to weight imbalance.

13. Installation - single point suspension. The
axle assemblies connected to the single point type
suspension are to be installed in the following
sequence:
a.

12. Removal - single point suspension. Prior to
removal of any components of the dolly converter
running gear, correctly support the dolly converter
frame, with all weight removed from the suspension
components. Remove the axle assemblies using the
following procedure:

Using a suitable jacking device, lift the
axle assembly up to the springs ensuring
that the dowels in the upper clamps,
welded to the axle tube, are correctly
located into the bottom springs.

b.

Fit the lower clamps over the ‘U’ bolts,
ensuring that all threads are in
serviceable order. Fit the flat washers and
nuts. Torque the ‘U’ bolt nuts evenly to
the specified torque.

‘U’ bolt
bracket

c.

Fit the locknuts onto the ‘U’ bolts and
torque the nuts to the specified torque.

d.

Connect the air lines to the spring brake
chambers, ensuring that the hoses are
connected to the correct ports.

e.

If fitted, remove the spring brake release
tools from the spring brake chambers.
Replace them in the bosses located on
the side of the spring brake chamber
adapter housings.

f.

Check the brake adjustment, adjust if
necessary as specified in Group 12, para
105.

g.

Refit the wheels to the hubs.

h.
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Refit the wheels to the hubs.

Axle
Suspension
bracket
assembly

‘U’ bolt

Upper
clamp
Lower
clamp

Figure 8
Single point suspension layout.
a.

2

Ensure that the weight of each axle is
correctly and safely supported.

b.

Remove the wheels from the effected
axle.

c.

Disconnect the two air lines at each
spring brake chamber, ensuring that each
line is labelled to ensure correct
connection on assembly.

d.

If the wheel hubs are to be removed,
release the spring brakes using the spring
brake release tools provided. They will be

Axle Alignment
14. The dolly converter axles fitted with the equaliser
type suspensions are to be aligned so that the centre
lines of the two axles are at right angles to the centre
line of the dolly converter frame. The allowable
tolerance for either dimension x or y is +/- 1 mm. No
alignment checks are necessary on the single point
units. Refer to Figure 9.
15. Prior to carrying out any axle alignment
adjustment, the following checks are to be carried out:

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
a.

Ensure that all suspension components
are in good condition.

c.

Lower the axle to the stand ensuring that
the wheel/s remain clear of the ground.

b.

Ensure that all tyre pressures are correct.

d.

Remove the nuts securing the wheels to
the hub and remove the wheels.

c.

Ensure that the dolly is on flat, level
ground.

e.

Ensure that the suspension is not under
any tension due to the dolly being turned
within 20 metres of the test area.

Using the spring brake release tools
provided, mechanically release the spring
brakes.

f.

If working on the unit with oil filled
bearings, remove the oil filling plug
located on the side of the hub cap (12).
Place a suitable container under the hub,
rotate the wheel to allow the lubricating oil
to drain. Refer to Figure 10.

g.

Remove the six hexagon headed screws
securing the hub cap (12) to the hub (5).
Remove the hub cap.

h.

Using the hub lock nut wrench, remove
the wheel bearing lock nut (10).

i.

Remove the hub nut lock plate (9).

j.

Using the hub nut tube wrench, remove
the bearing adjustment nut (8).

k.

Support the wheel hub and brake drum
assembly with a suitable trolley jack.

l.

Remove the outer bearing cone (7) from
the hub and stub axle.

d.
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Adjustment. To alter the axle alignment:
a.

Loosen the four clamp bolts on the RH
radius rods.

b.

Turn the centre section of the applicable
radius rod to alter the axle alignment as
required.

NOTE
The front axle of the applicable bogie
group is to be correctly aligned before
attempting to align the rear axle.
Adjustment of the adjustable radius rod
affects the measurement obtained at
both ends of the axle assembly.

X

Y

90°

m. Remove the hub assembly by sliding it off
the stub axle.
Hub Oil Seal
18. Removal. Following removal of the wheel hub
assembly as detailed above, remove the inner hub seal
as follows.

90°
X

Y
a.

Position the wheel hub and brake drum
assembly on a solid surface with the
wheel studs facing upwards.

b.

Using a long brass drift placed through
the centre of the hub, against the inner
race of the inner wheel bearing (3 & 4),
drive the hub seal (2) and bearing from
the hub. Ensure that the bearing cage is
not damaged.

Figure 9
Axle alignment diagram.
Wheel Hubs
17.

Removal
a.

b.

Place a suitable jack beneath the
applicable axle and jack the wheels to be
removed clear of the ground.
Place a safety stand/s or an equivalent
blocking facility beneath the axle/s.

Wheel Bearings
19. Bearing cup removal. With the wheel hub and
hub seals removed as described earlier, remove the
wheel bearing cups by driving them out with a long
3
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1
2
3
4

5

6
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7

Item

Description

Item Description

Item

8

9

10
11
12

Description

1.

Hub seal sleeve

5.

Wheel hub

9.

Wheel hub nut lock plate

2.

Hub seal

6.

Outer wheel bearing cup

10.

Wheel hub lock nut

3.

Inner wheel bearing cone

7.

Outer wheel bearing cone

11.

Wheel hub cap gasket

4.

Inner wheel bearing cup

8.

Wheel bearing adjusting nut

12.

Wheel hub cap

Figure 10
Wheel hub assembly - exploded view.
brass drift placed through the hub centre, against the
inner face of the respective cup. The drift should be
placed in alternate positions around the cup to ensure
that it is driven evenly from the hub.
23.
NOTE
When fitting used bearing cups, ensure
that they are matched, and remain
with, their respective bearing cones.
20. Bearing cleaning and inspection. Wash the
bearing cups and cones in suitable clean, solvent using
a stiff brush, but not steel. Avoid spinning the cones
when cleaning.
21. Wipe the cleaned parts dry with clean absorbent
cloth or paper. Clean and dry hands and all tools used
in the service operation. Lubricant will not adhere to a
surface that is wet with solvent. Solvent will also dilute
the lubricant. CLEANLINESS IS MOST IMPORTANT.
22.

Inspect the bearing cup for:
a.

4

Discolouration, straw or blue colouring.

b.

Chips or scoring on the bearing surface.

c.

Flaking of the case hardening.

Inspect the bearing cone for:
a.

Discolouration of the tapered rollers.

b.

Chipping or
hardening.

c.

Flaking of the case hardening.

d.

Acceptable wear limits on wear back
surface, i.e. large end of the tapered
roller.

e.

Condition of the tapered roller cage.

scoring

of

the

case

24. Discard the bearing cup and cone if any defects
are found. These must be replaced as a matched set.
25. Bearing cup installation. Before fitting bearing
cups, carry out the following actions:

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
a.

UNCONTROLLED WHEN PRINTED

b.

Check that the wheel hub is free from any
damage or wear that would render it
unserviceable or affect the correct fitting
of the bearing cups.
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Wheel Hub Installation
28. Inspection. Prior to installation of the wheel
hub and brake drum assembly ensure that:

When fitting used cups, ensure that the
bearing surface is serviceable and free
from discolouring, chips, flaking, scoring
or other damage that will render it
unserviceable.

c.

Apply a faint smear of grease around the
inner surface of the hub through which
the bearing cup is to pass.

d.

Place the inner bearing cup (4) in position
and drive it into position using a suitable
hammer and brass drift. Ensure that the
drift is placed in alternate positions
around the cup to ensure that the cup is
driven evenly into the hub.
29.

CAUTION
Drifts used for fitting bearing cups
must be free of all burrs and jagged
edges to prevent dislodging of
brass chips into the wheel hub and
bearings.
26. When a solid metallic knock is heard, the cup
will be fully in position in the hub.
Hub Oil Seal
27. Installation. Before installation of the hub seal,
check that the hub axle land is clean and free from dirt
or other foreign material. Fit the new hub seal as
follows:
a.

Coat the axle land with a thin coat of
Loctite 515 Forma gasket compound,
Hylamar or other brand name nonhardening gasket material.

b.

Using the hub seal installing tool, drive
the inner hub seal (2) into position in the
stub axle. Refer to Figure 1, page xi.

a.

The brake drum mounting bolts are
serviceable and correctly torqued. Refer
to Specifications and Figure 11.

b.

The inner bearing cup is serviceable and
correctly fitted.

c.

The inner wheel bearing cone is correctly
lubricated and fitted.

d.

The hub seal is serviceable and correctly
fitted to the stub axle.

e.

The bearings fitted to the grease
lubricated axles must be correctly packed
with grease before replacing the hub cap.

Installation. Install the wheel hub as follows.
a.

Using suitable trolley jack or other device
to carry the wheel hub, slide the hub and
brake drum assembly onto the stub axle
ensuring that it is pushed on as far as
possible. Refer to Figure 10.

b.

Fit the outer wheel bearing cone (7),
ensuring that it is correctly lubricated.

c.

Fit the bearing adjusting nut (8) to the
stub axle. Using the hub nut tube wrench,
adjust the bearing preload by screwing
the nut on until tight and backing it off 1/4
of a turn. Spin the hub while tightening
the bearing nut.

NOTE
The two parts of the hub seal are fitted
to the stub axle during assembly. The
hub seal is pushed into the wheel hub
during installation.
Figure 11
Wheel nut and brake drum torque sequence.
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NOTE
Ensure that the air tank is fully charged
and that the brakes are released to
prevent brake shoe drag during
adjustment.
d.

UNCONTROLLED WHEN PRINTED

e.

f.

g.

Fit the hub nut lock plate (9) to the stub
axle and locate the bearing adjusting nut
lock pin into one of the holes around the
hub nut lock plate (9). It may be
necessary to turn the nut slightly to obtain
proper alignment or to reverse the lock
plate.

b.

Remove the hexagonal nut located inside
the hub cap. Remove the internal star
washer and withdraw the hubodometer
from the hub cap.

c.
Fit the hub cap gasket (11) to the wheel
hub (12) and install the hub cap using the
six hexagon headed screws and lock
washers.

Fit a new hubodometer to the hub cap
and secure with the internal star washer
and hexagonal nut.

d.

If working on the unit with oil filled
bearings, rotate the hub until the oil filling
plug is in the 12 o’clock position. Fill the
hub with the recommended oil until the
sight glass is full.

Refit the hub cap and hubodometer to the
wheel hub using the six hexagon headed
screws. Ensure that the gasket is properly
seated when fitting the hub cap to the
wheel hub.

Welding

Fit and tighten the hub lock nut (10) onto
the stub axle using the hub lock nut
wrench. Use a 1.5 to 2 lb hammer to
tighten the nut. Refer to Figure 2, page xi.

i.

Add oil gradually until the oil is up to the
oil level mark on the sight glass

j.

Remove the spring brake release tool,
replace it in the stowage boss and
secure.

31. Areas. All welds on these axles are to be located
in the area of minimum stress and as near to the
horizontal direction as possible. It is important that all
welds are excluded from the area within 25 mm of
either side of the vertical centre line as shown in Figure
12.
37 mm.

Fit the wheel to the hub and secure it with
the five wheel clamps and nuts. Tighten
the wheel nuts evenly to the specified
torque and tightening sequence. Refer to
Specifications and Figure 11.

No
weld

Remove the stands and lower the wheels
to the ground.

CAUTION
Wheel nuts must be retensioned
after travelling approximately 50
km, following the refitting of
wheels.
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30. Replacement. A hubodometer is fitted to the
RH rear side of the dolly converter. The fitting of the
hubodometer requires a raised, hubodometer window
to be fitted to the standard hub cap. The hubodometer
is a non-repairable item and should be discarded when
defective.
Remove the six hexagonal head screws
securing the hubcap to the RHR wheel
hub and remove the hub cap and
hubodometer assembly.

Fit the oil plug, rotate the hub for several
revolutions and allow the oil level to settle.

l.

Hubodometer

a.

h.

k.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

Figure 12
Axle beam “no-weld” areas.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

VEHICLE H 796-1
Issue 1, May 00

SPECIFICATIONS
‘U’ Bolt torque ......................................................................................................................... 415 Nm (310 lb ft)
Radius rod mounting bolt torque ............................................................................................... 100 Nm (75 lb ft)
Radius rod clamp bolt torque..................................................................................................... 100 Nm (75 lb ft)
Brake drum mounting bolt torque ............................................................................................ 260 Nm (190 lb ft)
Axle alignment tolerance ....................................................................................................................... +/- 1 mm
Maximum wheel runout .............................................................................................................................. 2 mm
Tyre Pressure (cold) laden .......................................................................................................690 kPa (100 psi)
Tyre pressure (cold) unladen.......................................................................................................550 kPa (80psi)

UNCONTROLLED WHEN PRINTED

Wheel nut torque .................................................................................................................... 245 Nm (180 lb ft)
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WHEELS - GROUP 11
Description

e.

Remove all stones etc. from the tyre
tread pattern. Inspect tread depth for
serviceability. Inspect tread and external
wall surfaces for damage which will
render the tyre unserviceable.

f.

Using a tyre spreader, if available,
inspect the inner tyre surface for any
cuts, abrasions etc. Inspect the tyre
beads for serviceability.

32. The wheels fitted to this dolly converter are
8.25 x 22.5, single piece, pressed steel, tubeless
type, fitted with 11R 22.5 x 16 ply rating tyres.
Maintenance

UNCONTROLLED WHEN PRINTED

33.

Removal.
a.

Jack up the respective axle and support
it using a safety stand or other
acceptable means of support.

b.

Loosen the five clamp nuts evenly
before removal.

c.

Remove the five nuts and clamps.

d.

Noting the respective positions of the
wheel rims on the hubs, remove the
other wheel spacer and inner wheel
from the wheel hub.

37. Reassembly. If the tyre has been removed
as a result of a puncture then it must be
reassembled using a suitable radial tube tyre. It is
suggested that soapy water be used around the
tyre bead to aid installation.

34. Disassembly. The tyres should preferably
be removed from the rim using a suitable tyre
demounter, however, if not available the tyres may
be removed using conventional tyre levers. Care
must be taken to prevent damage to the tyre bead
during removal.
35. To assist removal and help prevent tyre
bead damage it is suggested that soapy water be
spread around the bead. This will assist by
reducing the friction between the tyre and the
wheel rim.
36.

b.

Using
whatever
suitable
means
available clean the wheel rim of any rust
or scale build up on the internal surface.

c.

After cleaning inspect the rim
damage, cracks etc.

for

Inspect the valve stem seals
serviceability. Replace if defective.

for

d.
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Prior to cleaning of the wheel rim
inspect it for any obvious cracking,
fractures or other damage which may
render it unserviceable.

Fit one side of the tyre over the wheel
rim, preferably using a tyre demounter,
however a rubber mallet and tyre levers
may be used with caution.

b.

If required, fit a tube to the tyre,
ensuring that the valve is correctly
located in the wheel rim and that the
tube is correctly positioned.

c.

Fit the remaining side of the tyre over
the wheel rim taking care not to pinch
the tube between the tyre bead and the
rim.

d.

Inflate the tyre to the specified pressure.

CAUTION
If refitting a used tyre it must be
fitted so that it will rotate in the
same direction as it was prior to
removal. This is to prevent
premature tyre failure caused by
reversal of direction of rotation.

Cleaning and inspection.
a.

a.

38.

Installation.
a.

Fit the inner wheel spacer and outer
wheel to the hub in that order. Ensure
that the wheel rims are correctly aligned
and fit the five wheel clamps and nuts.

b.

Tighten the clamp nuts evenly to the
correct torque to ensure proper, even
clamping of the wheel to the hub. Refer
to Specifications for maximum wheel
run out and wheel nut torque figures.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
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SPECIFICATIONS
Maximum wheel runout .............................................................................................................................. 2 mm
Tyre pressure (cold) .................................................................................................................690 kPa (100 psi)

UNCONTROLLED WHEN PRINTED

Wheel nut torque .................................................................................................................... 245 Nm (180 lb ft)

9

VEHICLE H 796-1
Issue 1, May 00

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

BRAKES - GROUP 12
functions in response to the control air delivered from
the pilot relay valve.

Description
General
39. The air actuating system is a compressed air
system and the foundation brakes are manufactured
by Dana/Spicer. The brake system layout is shown in
Figure 13.
Brake Air Systems

UNCONTROLLED WHEN PRINTED

40. The brake air system is a twin line type with
spring brake chambers provided for each wheel and is
designed to comply with ADR 38.
41. An R-12 service brake relay valve is mounted
directly onto the rear air reservoir of the dolly converter.
This valve functions as a relay station to speed up the
application and release of the service brakes. The relay
valve delivers air from the reservoir to, or release air to
atmosphere from, the service brake chambers. These
actions are carried out in proportion to the air pressure
applied at the control port. The service relay valve

42. The pilot relay valve fitted to the rear air
reservoir is a Bendix R8-P relay valve. This valve is
controlled directly from the prime mover brake control
valve. The function of this relay valve is to deliver
compressed air to the service relay valve. The
delivered air pressure is in proportion to the air
pressure sensed at it’s own control port.
43. The spring brakes are controlled by a SR-3
spring brake control valve which is mounted directly
onto the rear air reservoir of the dolly converter. The
purpose of the spring brake control valve is to control
the operation of the spring brakes during parking and
emergency conditions.
44. During normal operation the spring brake control
valve will prevent the passage of compressed air to the
spring brakes until the required air pressure,
approximately 380 kPa, is obtained in the supply line.
This ensures that the prime mover has the minimum
required air pressure before replenishing the reservoirs

Front of
Dolly Converter

Reservoir
SR-3
Spring
brake
control
valve

R8-P Pilot
relay valve

R12
relay
valve
Reservoir

Figure 13
Dolly converter braking system.
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or releasing the spring brakes. Once this minimum air
pressure has been achieved, compressed air is then
directed to both the air reservoirs and the spring brake
chambers concurrently.

UNCONTROLLED WHEN PRINTED

45. During parking, when the parking control valve is
actuated, air pressure is exhausted from the trailer
supply line. When this occurs the spring brake control
valve exhausts all air from the spring brake chambers
thus causing them to be applied by the internal spring
pressure.
46. In the event that air pressure should be lost from
the air reservoir whilst the spring brakes are released,
the spring brake control valve will retain a pressure of
approximately 354-415 kPa in the supply line. The
spring brakes will remain released, allowing the dolly
converter to be moved to a safe location for parking.
Once the air pressure in the supply line has been
exhausted the spring brakes will not release until the
system fault has been rectified.
47. A yard release valve is fitted to the dolly
converter. This valve is fitted to allow the brakes to be
released using air from the reservoirs for ease of
movement within a safe area only.
48. The yard release valve is pressure sensitive and
will automatically move from the applied to the exhaust
position as supply pressure is reduced to a set
minimum. (140-415 kPa).
49. Glad hand type couplings are provided for easy
connection between the trailer, dolly converter and
prime mover, with stop cocks and dummy couplings
provided on the dolly at the trailer connection points.

VEHICLE H 796-1
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each equivalent in size, to provide the required braking
functions. A heavy duty spring fitted into the spring
brake chamber applies the brakes when air pressure is
exhausted from the spring brake chamber. The spring
brakes may be released mechanically by means of a
release bolt to aid in recovery of the dolly converter.
Foundation Brakes
53. The foundation brakes are a 16.5 in. diameter, 7
in. wide, internal expanding, twin-shoe type. The two
brake shoes are each mounted on individual nonadjustable anchor pins which allow the brake shoes to
pivot under the influence of an ’S’ cam. The ’S’ cam is
fitted with an adjustable slack adjuster which performs
a twofold purpose in that it provides a means to
connect the camshaft to the brake chamber pushrod,
thus converting the reciprocating motion of the brake
chamber into the required rotary motion of the
camshaft; it also provides a quick and simple means of
brake adjustment through the use of an internal worm
and wheel gear. Adjustment is locked by a spring
loaded locking collar.
Service Relay Valve
54. The brake relay valve is a Bendix model R-12 air
operated, graduating directional control valve with a
high capacity and fast response. This valve is fitted to
increase the speed of application and release of the
brakes. This valve is direct mounted onto the air
reservoir and operates as a remote controlled brake
valve controlled by the operation of the service pilot
valve. This valve delivers or releases air, to or from,
the brake chambers, in response to the control air
delivered to it from the service pilot relay service valve.

Air Reservoirs
50. The dolly converter is fitted with two air
reservoirs which provide the air required for the
application of the brakes. The larger of the two
provides the bulk of the air required for brake
application. The smaller air reservoir provides
additional compressed air available for brake
application.
51. Each air reservoir is fitted with a condensation
drain valve which is actuated by means of individual
pull cords, located adjacent to the respective air
reservoirs.
Spring Brake Chambers
52. Each wheel brake is actuated by a type 3030
spring brake which provides service, parking and
emergency braking under the direct control of the
brake relay and spring brake control valves. Each
spring brake chamber has two separate air chambers,

Control port

Relay
piston

Inlet/
exhaust
valve
seat

Supply
port

To service
brake
Figure 14
Brake relay valve - sectioned view.
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Operation

UNCONTROLLED WHEN PRINTED

55. Applying. Air pressure delivered to the service
port enters the small cavity above the piston and
moves the piston down. The exhaust seat moves down
with the piston and seats on the inner or exhaust
portion of the inlet/exhaust valve, sealing off the
exhaust passage. At the same time, the outer or inlet
portion of the inlet/exhaust valve moves off its seat,
permitting supply air to flow from the reservoir, past the
open inlet valve and into the chambers.

ELECTRICAL AND MECHANICAL
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57. Releasing. When air pressure is released from
the service port and air pressure in the cavity above
the relay piston is exhausted, air pressure beneath the
piston lifts the relay piston and the exhaust seat moves
away from the exhaust valve, opening the exhaust
passage. With the exhaust passage open, the air
pressure in the brake chambers is then permitted to
exhaust through the exhaust port, releasing the brakes.

Figure 17
Brake relay valve - releasing.
Figure 15
Brake relay valve - applying.
56. Balancing. The air pressure being delivered by
the open inlet valve also is effective on the bottom area
of the relay piston. When air pressure beneath the
piston balances with the service air pressure above,
the piston lifts slightly and the inlet spring returns the
inlet valve to its seat. The exhaust remains closed as
the service line pressure balances the delivery
pressure. As air pressure is changed, the valve reacts
instantly to the change holding the brake application at
the desired level.

Pilot Relay Valve
58. Operation. Air pressure entering the service
port flows into the cavity between the cover and the top
of the relay piston. This air pressure acting on the
surface of the piston forces it down. The exhaust valve
seat moves down with the piston and seats on the
inner or exhaust portion of the inlet and exhaust valve,
sealing off the exhaust passage. At the same time the
outer or inlet port of the inlet and exhaust valve moves
off its seat, permitting supply air to flow from the
reservoir past the open inlet valve and out the delivery
port.
Piston
Inlet/
exhaust
port

Figure 16
Brake relay valve - balanced position.
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Figure 18
R8-P pilot relay valve.
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Spring Brake Control Valve
61. Operation. The spring brake control valve is
fitted into the braking system to control the spring
brakes during parking and emergency applications. It
automatically applies the spring brakes and prevents
dolly converter air pressure loss in the event of
breakaway or supply line failure. The spring brake
control valve also prevents the automatic application of
the dolly spring brakes after the loss of dolly service
reservoir pressure while allowing failure indication to
occur in the towing vehicle. The spring brake control
valve is mounted directly to the air reservoir.

UNCONTROLLED WHEN PRINTED

Figure 19
R8-P pilot relay valve - applying.

Pressure
protection
piston

Reservoir
check valve

Pressure
protection
valve
Spring brake
check valve

Control
piston
Control
port

Control inlet
valve

To spring
brakes

Exhaust
port

Figure 21
Spring brake control valve - sectioned view.
Figure 20
R8-P pilot relay valve - balanced position.
59. Balancing. The air pressure being delivered by
the open inlet valve also is effective on the bottom area
of the relay piston. When this delivery air pressure
beneath the piston equals the service air pressure
above, the piston moves slightly and the inlet spring
returns the inlet valve to its seat. The exhaust remains
closed as service line pressure balances delivery
pressure.
60. Releasing. When air pressure is exhausted
from the service port, the diaphragm in the quick
release moves, blocking the service inlet and opening
the exhaust of the quick release allowing the air that
was acting on the relay piston to be exhausted at the
quick release. When the air above the relay piston is
exhausted, the air beneath the piston will lift the piston
and the exhaust seat moves off the exhaust valve,
exposing the exhaust passage to the atmosphere.
With the exhaust passage open, the air pressure
applied to the relay valve will be exhausted out of the
exhaust port to the atmosphere.

62. Charging. Air from the supply line enters the
control port and moves the control piston into contact
with the control port inlet and exhaust valve, sealing off
the exhaust passage through the control piston, and
opening the inlet. Air entering the control port is also
conducted to the underside of the pressure protection
piston. When air pressure builds to approximately
380 kPa beneath the pressure protection piston, the
piston moves against the force of the piston spring and
remains open. Air flowing past the open pressure
protection valve opens the service reservoir check
valve. Air passing through the service reservoir check
valve, flows through the service reservoir port to the
reservoir. It also opens the spring brake check valve
allowing some air to flow by the open control inlet
valve, out the delivery ports of the spring brake control
valve, into the spring brake ports, thereby releasing the
spring brakes.
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Brake System Failure
64. If air pressure is reduced in the service system,
pressure in the dolly supply line (and likewise in the
towing vehicle) will be reduced, until the pressure
protection piston, under spring pressure, moves and
closes the pressure protection valve. This will retain
approximately 354-415 kPa in the dolly supply line and
in the towing vehicle. With 345-415 kPa pressure held
in the dolly supply line and against the control piston in
the spring brake control valve, the dolly spring brakes
will remain released. Low pressure warning will occur in
the towing vehicle to warn the driver. The spring brake
check valve will protect against loss of air pressure
from the reservoir which is available to keep the spring
brakes released.

UNCONTROLLED WHEN PRINTED

Figure 22
Spring brake control valve - charging.
63. Park application. To park the dolly converter,
either the trailer valve or the parking control valve,
which are located in the cab of the towing vehicle, are
actuated and the dolly supply line is exhausted. When
the dolly supply line is exhausted, air pressure is
removed from the control and pressure protection
pistons. With air pressure removed, the control piston
is moved by the return spring, the control inlet valve is
closed and the exhaust passage through the control
piston is opened. This allows air in the spring brake
emergency section to be exhausted through the
exhaust port of the spring brake control valve. Spring
force above the pressure protection piston closes the
pressure protection valve. The brake reservoir check
valve closes and protects against the loss of pressure
in the reservoir.

Figure 24
Spring brake control valve - brake system failure.
65. Emergency application with service system
failure. To brake the dolly after the service system
failure has occurred, the dolly supply valve or parking
control valve is used to exhaust the remaining 345-415
kPa dolly supply line pressure. Exhausting the dolly
supply line removes air pressure from the control
piston of the spring brake control valve closing the
control inlet valve to seat and opening the exhaust
valve. Air from the spring brake emergency section is
then exhausted through the spring brake control valve,
applying the brakes.
66. Once applied, the brakes cannot be released by
air pressure until the fault has been rectified.
Yard Release Valve

Figure 23
Spring brake control valve - park application.
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67. The yard release valve is a push/pull, manually
operated on/off air control valve with an exhaust
function.
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68. It is pressure sensitive and will automatically
move from the applied to the exhaust position as
supply pressure is reduced to a set minimum. (ie. 140415 kPa).

To SR-3

Reservoir
port

UNCONTROLLED WHEN PRINTED

Valve plate

Figure 25
Yard release valve - sectioned view.
Spring Brake Chambers
69. The spring brake chamber is fitted to operate as
a service brake actuator, parking brake and as an
automatic, emergency brake in the event of loss of
supply air pressure. Air pressure is required to release
the spring brake whilst air pressure is conversely
required to apply the service brakes. The spring brake
may also be mechanically released by use of the spring
brake release tool provided with each brake chamber.
70. Spring brake released position. Air supplied
from the spring brake control valve enters the spring
1

10
9
8
7

2
3

brake chamber through the adaptor housing and builds
up pressure below the diaphragm. When the air
pressure attains sufficient force it forces the diaphragm
and pressure plate, against spring pressure, into the
released position. The adapter and brake pushrod
assemblies are moved into the released position by
their respective return springs thus releasing the
brakes.
71. Service brake application. As the brake
control air pressure is supplied to the brake relay valve,
service brake air is released from the reservoir,
through the relay valve to the service brake chamber.
This air pressure passes through the adapter housing
into the chamber above the service brake diaphragm
thus forcing the diaphragm and pushrod assembly
down and applying the brakes. The spring brake and
the adapter pushrod remain in the released position.
72. Spring brake application. As air pressure is
exhausted from the air supply line to the spring brake
control valve, the exhaust port is opened, releasing the
air from the spring brake lines and chamber. This
allows the spring brake power spring to reassert itself
onto the pressure plate and diaphragm. This force
exerted by the spring brake power spring is applied
through the adapter pushrod to the brake pushrod
assembly, compressing their respective return springs
and applying the brakes.
73. Mechanical release. The spring brake may be
mechanically released by using the spring brake
release tool supplied with the brake chamber. The
spring brake release tool is engaged into the spring
brake pressure plate through the access hole in the
chamber housing. The brake is released as the nut
supplied with the spring brake release tool is tightened
on the threaded shaft.

Item

Description

1.

Release bolt

2.

Pressure plate

3.

Adaptor pushrod

4.

Adaptor housing

5.

Service brake return spring

4
5

6.

Pushrod assembly

7.

Service brake diaphragm

6

8.

Spring brake return spring

9.

Spring brake diaphragm

10.

Spring brake power spring

Figure 26
Spring brake chamber - sectioned view.
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Slack Adjusters

g.

74. The slack adjusters are a means of converting
the reciprocating motion of the brake chambers into
the required rotary motion of the brake camshaft
providing a quick, and simple, method of brake
adjustment. The slack adjusters are of cast
construction with an internal worm and wheel gear set
which provides the adjustment facility. Brake
adjustment is obtained by rotating the worm which in
turn rotates the worm gear, this adjusts the position of
the internal splines in relation to the body. The
adjustment is locked by a spring loaded locking sleeve.
Refer to para 105 for the brake adjustment.

Allow the prime mover to build up full air
pressure, then shut down the engine.
Inspect all components for air leaks.
Substantial leaks will be audible, however
minor leaks may be detected by coating
suspected areas with soapy water.

h.

Disconnect the supply (emergency) line
from the prime mover. This will cause the
spring brakes to apply. Failure of all brake
chambers to apply indicates a faulty valve.
Failure of individual brake chambers to
apply indicates a faulty brake chamber or
air line.

Functional Tests

i.

Connect the dolly supply line to the prime
mover. The spring brakes should again
release as pressure increases.

j.

Open the air tank drain valve on the rear
air tank The air pressure in the prime
mover should not fall below 354 kPa in
the prime mover air brake system. A
pressure below this value indicates a
faulty SR-3 spring brake control valve The
spring brakes should remain released.
Application of any spring brake indicates
a faulty SR-3 spring brake control valve.
Allow the air pressure in the prime mover
to build up to normal between tests.

k.

Open the drain valve on the front air tank
of the dolly converter. When the air
pressure has dropped to the minimum
pressure attained in the previous test,
apply the service brakes and release.
Two applications of the service brakes
should be possible.

l.

Allow the air pressure to return to normal
and apply the service brakes. The failure
of all brake chambers indicates a faulty R12 or R-8 relay valve. Failure of individual
brakes to apply indicates a faulty brake
chamber; brake hose or insufficient
service line pressure.

75. The following tests are to be performed to
determine the presence of operating faults in the dolly
converter air brake system. Ensure that the prime
mover air pressure gauge is working accurately before
carrying out these tests and that the dolly air line cocks
are closed.
WARNING
Before carrying out these tests
ensure that the dolly converter
wheels are securely chocked.
a.

b.

Disconnect the air lines from the prime
mover and exhaust all air from the dolly
converter system.

c.

Inspect all brake chambers to ensure that
they are all in the applied position.

d.

Inspect the condition of all air hoses and
nylon lines for serviceability. Particular
attention is to be given to all hose clamps
and fittings.

e.

Connect the air lines to the prime mover
and start the prime mover engine to
recharge the air brake system. Leave the
trailer service brake control and the trailer
parking brake control in their respective
released positions.

f.
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Connect a 0-1000 kPa air pressure gauge
to the spare air reservoir port of the SR-3
spring brake control valve.

As the air pressure reaches 415-445 kPa
the spring brake chambers should release.
Failure of all brake chambers to release
indicates a faulty valve. Failure of individual
brake chambers to release indicates a
faulty brake chamber or air line.

m. Disconnect the dolly converter air lines
from the prime mover. Push in the yard
release valve to release the spring
brakes. Ensure that all spring brakes are
released. Failure to do so indicates a
faulty yard release valve.
n.

Drain the air from the air tanks and note
the pressure at which the yard release
valve dumps the air pressure from the
spring
brakes.
This
should
be
approximately 340 kPa. Failure of the air
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pressure to be dumped indicates a weak
or broken spring in the yard release
valve.
o.

Connect the air lines between the dolly
converter and prime mover and allow the
system to be fully pressurised. Release
the spring brakes and apply the service
brakes.

p.

Disconnect the emergency (supply) line/s
between the dolly converter and prime
mover.

UNCONTROLLED WHEN PRINTED

q.

r.

s.

WARNING
Some components contain powerful
springs and injury can result if not
properly disassembled. Use only
proper tools and observe all
precautions pertaining to use of
those tools.
Brake Relay Valves
77.

Liberally coat all joints and connections
with soapy water and inspect for leaks.
Valve body leaks should not be allowed.
Bubbles in excess of 25 mm in 5 seconds
should not be allowed.
Apply soapy water to the emergency line
glad hand and inspect for leaks from the
emergency line. A bubble in excess of 25
mm in 5 seconds indicates a faulty yard
release valve.

Removal.
a.

Block and hold the dolly converter by
means other than the air brakes.

b.

Drain the air system reservoir/s.

c.

Tag all air lines connected to the valve to
facilitate installation.

d.

Disconnect the air lines from the valve.

e.

Remove the valve from the reservoir.
Reservoir

Push the yard release valve in to release
the spring brakes. Apply soapy water to
the emergency line glad hand and inspect
for leaks from the emergency line. A
bubble in excess of 25 mm in 5 seconds
also indicates a faulty yard release valve.

Control line

Air Control Systems - Precautions
Relay
valve

76. When working on or around air brake systems
and components, the following precautions should be
observed:
a.

Always block vehicle wheels. Keep hands
away from chamber push rods and slack
adjusters; they may apply as system
pressure drops.

b.

Never connect or disconnect a hose or
line containing air pressure. It may whip
as air escapes. Never remove a
component or pipe plug unless you are
certain all system pressure has been
depleted.

c.

d.

Never exceed recommended air pressure
and always wear safety glasses when
working with air pressure. Never look into
air jets or direct them at anyone.
Never attempt to disassemble a
component until you have read and
understand recommended procedures.

To brake
chambers

Figure 27
Brake relay valve mounting.
NOTE
Prior to disassembly mark the location
of the top cover to the body.
78.

Disassembly.
a.

Remove the four screws (6) securing the
top cover (1) to the body (5). Refer to
Figure 28.

b.

Remove the cover (1) and ‘O’ ring (2)
from the body (5).
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c.

Remove the valve piston (3) and ‘O’ ring
(4) from the body.

d.

While depressing the valve poppet guide
(12), remove the circlip (14) and slowly
relax the spring (10) beneath the valve
poppet guide.

e.

Remove the valve poppet guide assembly
and ‘O’ ring.

a.

Install large piston ‘O’ ring (4) on valve
piston (3).

Remove the inlet/exhaust valve return
compression spring (10) from the body.

b.

Install inner and outer ‘O’ rings (11 & 13)
in the valve poppet guide assembly (12).

Remove the inlet/exhaust valve poppet
(8) from the body.

c.

Install the sealing ring (2) on the cover
(1).

Remove the valve retainer (9) from the
inlet/exhaust valve poppet.

d.

Install valve piston (3) in body, taking
care not to damage the piston ‘O’ ring.

e.

Noting the reference marks made during
disassembly, install the cover on the
valve body and the mounting brackets on
the cover.

80. Inspect inlet seat and exhaust seat for nicks and
burrs and replace as necessary. It is recommended
that all rubber parts be replaced, and that any parts
showing signs of wear or deterioration be replaced.

f.

Secure the mounting bracket and cover
to the body using the four cap screws (6)
and lock washers (7). Torque to
specifications.

81. Reassembly. Prior to reassembly, all
components should be given a light coating of Silicone
Pneumatic Grease - XG 315.

g.

Install the valve retainer (9) on the
inlet/exhaust valve poppet (8) and install
in the body.

f.

g.

h.

UNCONTROLLED WHEN PRINTED

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

79. Cleaning and inspection. Wash all parts in
mineral spirits; wipe all rubber parts dry. Inspect all
parts for signs of wear and/or deterioration. Inspect
springs for cracks, distortion or corrosion, replace if
any defects exist.

NOTE
All torques specified in this manual are
assembly torques and can be
expected to fall off after assembly. DO
NOT RETORQUE after initial assembly
torques fall. For assembly hand
wrenches are recommended.

Item

1
2

6

1.

Cover

7

2.

‘O’ ring

3.

Valve piston

4.

‘O’ ring

5.

Valve body

6.

Cover bolt

7.

Spring washer

8.

Inlet and exhaust valve poppet

9.

Valve retainer

10.

Compression spring

13

11.

‘O’ ring

14

12.

Valve poppet guide

13.

‘O’ ring

14.

Circlip

8
9

3
10
4
11
12

5

Figure 28
Brake relay valve - exploded view.
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h.

Install the inlet/exhaust valve return
compression spring (10) in the body.

i.

Install the valve poppet guide assembly in
the body taking care not to damage the
‘O’ ring.

j.

82.

To air reservoir
Control line

While depressing the valve poppet guide
(12), install the circlip (14). Make certain
the circlip is completely seated in its
groove in the body before releasing
pressure on the spring.

Installation
a.

UNCONTROLLED WHEN PRINTED
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b.

Inspect all lines and/or hoses for damage
and replace as necessary.

c.

Install the valve to the air reservoir.

d.

Connect the respective air lines to the
valve.

e.

Air
reservoir

Clean all air lines to be connected to the
valve.

Test the valve as outlined in “Functional
Tests” in para 75.

Figure 29
Spring brake control valve mounting.
WARNING
Take care when removing the spring
retainer as it is spring loaded.
b.

Remove the spring (7) and pressure
protection piston assembly (8).

c.

Remove the piston ‘O’ ring (10).

Spring Brake Control Valve
83.

Removal
a.

b.

Block the dolly converter wheels and
completely drain the air
system
reservoirs.
Disconnect all supply, delivery, and
exhaust lines at the dolly converter spring
brake valve.

CAUTION
Do not attempt to remove the
retaining ring and stem from the
pressure protection piston.
d.

Note and mark the position of the control
piston cover (16) on the valve body.
Remove the four 11/4 x 1/4 in. hexagon
head screws (14) which retain the cover
to the body.

e.

Remove the cover (16), control piston
assembly (18) and spring (11) from the
valve body.

f.

Remove the three ‘O’ rings (12 & 13)
from the control piston (18).

g.

Remove the adapter (22) from the valve
body.

h.

Remove the ‘O’ ring (29) from the
adapter.

NOTE
Mark all air lines and their relation to
the
spring
brake
valve
for
reconnection.
c.

84.

Remove the spring brake valve from the
dolly converter brake reservoir.

Disassembly
a.

Remove the four round headed machine
screws (4) which secure the cover (6) to
the valve body (33). Refer to Figure 30.

To spring
brake
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4
5

1
30

2

31
32

3

6

7
8
9

33

10
11
32

12

13

31
21

30

UNCONTROLLED WHEN PRINTED

20
19
18
29

17

28

16

27
26

15

25
24

14

23
22

Item

Description

Item

Description

1.

Pressure protection piston

18.

Control piston

2.

Pressure protection valve

19.

Screw

3.

Circlip

20.

Washer

4.

Cover screw

21.

Exhaust diaphragm

5.

Spring washer

22.

Adaptor body

6.

Cover

23.

Check valve

7.

Spring

24.

Spring

8.

Pressure protection piston

25.

Retainer

9.

Spring

26.

Circlip

10.

‘O’ ring

27.

Spring

11.

Spring

28.

Inlet/exhaust valve

12.

‘O’ ring

29.

‘O’ ring

13.

‘O’ ring

30.

Plug

14.

Cover screw

31.

Spring

15.

Spring washer

32.

Check valve

16.

Control piston cover

33.

Valve body

17.

Gasket
Figure 30
Spring brake control valve - exploded view.
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i.

Remove the inlet valve spring (27) and
inlet/exhaust valve (28).

j.

Remove the screw (19), washer (20) and
diaphragm (21) from the exhaust port.

k.

l.

UNCONTROLLED WHEN PRINTED

85.

86.
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f.

Correctly align the inlet/exhaust valve
spring in the recess at the end of the
reservoir port fitting. Install the fitting and
torque to specifications.

g.

Install the three ‘O’ rings (12 & 13) in their
respective grooves on the control piston
(18).

h.

Position the piston spring (11) into the
valve body.

i.

Install the control piston (18) in the valve
body.

j.

Refit the control piston cover (16),
complete with new gasket (17), in its
correct position. The screws (14) should
be torqued to specifications.

k.

Install the screw (19), washer (20) and
exhaust diaphragm (21) in the control
piston exhaust port. Torque the screw to
specifications.

l.

Install the ‘O’ ring (10) in the respective
groove of the pressure protection piston
(8). Install the piston assembly in the
valve body.

3

Remove the two /8 in. socket head pipe
plugs (30) which retain the two single
check valves (32) in the body.
Remove the two check valve springs (31),
spring guides and rubber check valves
(32).

Cleaning and inspection
a.

Wash all metal parts in mineral spirits and
dry them. Inspect all parts for excessive
wear or deterioration.

b.

Inspect the valve seats for nicks or burrs.

c.

Check the springs for cracks or corrosion.

d.

Replace all rubber parts and any part not
found to be serviceable during inspection.

Reassembly
NOTE
Prior to reassembly of the valve.
Lubricate all ‘O’ rings, ‘O’ ring grooves,
piston bores and metal to metal
moving
surfaces
with
Silicone
Pneumatic Grease - XG 315.

m. Position the spring (7) and cover (6) on
top of the pressure protection piston
assembly, and secure with the four round
head machine screws (4). Screws should
be torqued to specifications.
87.

a.

b.

c.

Installation

Assemble the spring (31) to each of the
check valves (32) with a twisting motion.

a.

Clean the air lines to be connected to the
valve.

Fit the assemblies into their respective
bores in the valve body and install the 3/8
in. pipe plugs (30).

b.

Inspect all lines and/or hoses for damage
and replace as necessary.

c.

Fit the valve to the air reservoir.

d.

Connect the air lines to the valve.

e.

Test the valve as outlined in “Functional
Tests” in para 75.

Insert the flat rubber inlet/ exhaust valve
(28) into the valve body.

NOTE
The flat side of the valve with the four
"ears" protruding rests against the inlet
and exhaust valve seat.

Pilot Relay Valve
d.

e.

Install the inlet/exhaust valve spring (27).
Ensure that the spring is aligned and
rests evenly on the four "ears" of the inlet/
exhaust valve (28).
Install the ‘O’ ring (29) in its proper
groove on the reservoir port adapter (22).

88.

Removal
a.

Block or hold the vehicle by means other
than the brakes.

b.

Drain all air brake system reservoirs.
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Item

1

2

10

3
11

4

12
13

5

14
15

UNCONTROLLED WHEN PRINTED

6

7
8

21
22

Description

1.

Cover

2.

Spring

3.

‘O’ ring

4.

‘O’ ring

5.

Relay piston

6.

‘O’ ring

7.

Body

8.

Spring washer

9.

Screw

10.

Poppet valve

11.

Retainer

12.

Spring

13.

‘O’ ring

14.

‘O’ ring retainer

16

15.

‘O’ ring

17

16.

Special washer

17.

Exhaust cover

18

18.

Exhaust diaphragm

19
20

19.

Washer

20.

Screw

21.

Spring washer

22.

Screw

9

Figure 31
Brake pilot relay valve - exploded view.
c.

Identify, mark, and disconnect all air lines
from the valve.

d.

Remove the valve from its mounting.

89. Disassembly. Prior to disassembly of the valve
mark the relationship of the cover and body to facilitate
assembly. Refer to Figure 31.
a.

22

e.

Remove the screw that secures the
exhaust diaphragm (18) and washer to
the exhaust cover.

f.

Remove the four screws that secures the
exhaust cover (17) to the body.

g.

Remove the inlet/exhaust valve insert
from the body.

Remove the four 5/16 in. hex head cap
screws and lock-washers that secure the
cover (1) to the body (7) and separate the
valve halves.

NOTE
If a new inlet/exhaust valve insert is to
be installed, omit step h.

b.

Remove the ‘O’ ring (6) from the groove
in the body.

h.

c.

Remove the relay piston (5) and ‘O’ ring
(3) from the cover.

d.

Remove the exhaust port cover.

Disassemble the insert by removing the
retaining ring and separating; the special
washer (16), ‘O’-rings (13 & 15), the valve
spring (12), valve retainer (11) and the
poppet valve (10).

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
90.

Cleaning and inspection
a.

UNCONTROLLED WHEN PRINTED

c.

e.

Install the two ‘O’ rings (13 & 15) in their
appropriate grooves in the ‘O’ ring
retainer (14) and place the special washer
(16) over the ‘O’ rings.

f.

While holding the ‘O’ ring retainer and
special washer together, install them over
the poppet valve (10), making sure the
inlet valve spring (12) is bearing on the
‘O’ ring retainer.

g.

Install the retainer ring in the groove
around the poppet valve (10) while
holding the assembly compressed.

h.

Install the inlet/exhaust valve insert in the
body bore.

i.

Place the exhaust cover (17) on the body
and secure it using the four Phillips head
screws (22). The screws should be
torqued to specifications.

j.

Place the exhaust diaphragm (18) on the
exhaust cover and secure it using the
diaphragm washer and the remaining
Phillips head screw. The screw should be
torqued to specifications.

Wash all metal parts in mineral spirits and
dry them thoroughly.

NOTE
When rebuilding the valve all springs
and all rubber parts should be replaced.
b.

VEHICLE H 796-1
Issue 1, May 00

Inspect all metal parts for deterioration
and wear, as evidenced by scratches,
scoring and corrosion.
Inspect the exhaust valve seat on the
relay piston for scratches and nicks,
which could cause excessive leakage.

d.

Inspect the inlet valve seat in the body for
scratches and nicks, which could cause
excessive leakage.

e.

Replace all parts not considered
serviceable during these inspections
including all springs and rubber parts.

91. Reassembly. Prior to reassembling the valve,
lubricate all ‘O’ rings, ‘O’ ring grooves, piston bores
and metal to metal moving surfaces with Silicone
Pneumatic Grease - XG-315.
NOTE
All torques specified are assembly
torques and can be expected to fall off,
after assembly. Do not retorque after
initial assembly torques fall.
92.

NOTE
Prior to assembling the cover to the
body, note the mark made during
disassembly to obtain the proper
cover/body relationship.
k.

Install the ‘O’ ring (6) in the groove of the
valve body and join the two valve halves
together.

l.

Secure the body to the cover using the
four 5/16 in. hex head cap screws. The
screws
should
be
torqued
to
specifications.

For assembly, hand wrenches are recommended.
a.

Install the ‘O’ ring on the service port cap
nut.

b.

Install the quick release port cover using
one of the Phillips head screws. The
screws
should
be
torqued
to
specifications.

c.

Install the ‘O’ ring (3) on to the relay
piston (5) and install the piston in the
cover (7).

NOTE
If a new inlet/exhaust valve insert is
used, omit steps d to g
d.

Place the poppet valve (10), rubber side
down, on a clean flat surface. Install the
valve retainer (11) then the spring (12) on
the poppet valve.

93. Installation. Prior to installing the valve, all
connecting air lines should be inspected for kinks,
cuts, chafing and deterioration. Repair or replace as
necessary.
a.

Mount the valve securely.

b.

Connect all air lines to the correct ports,
using the identification markings of the
lines made before the valve was
removed.

c.

Test all reconnected air line fittings for
leakage.
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d.
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Test the valve as outlined in “Functional
Tests” in para 75.

96.

NOTE
Prior to reassembly of the valve lubricate
all ‘O’ rings, ‘O’ ring grooves and metal
to metal moving surfaces with Silicone
Pneumatic Grease - XG 315.

Yard Release Valve
94. Removal. Block and/or hold the dolly converter
by a means other than the air brakes. Drain all
reservoirs.
a.

b.

95.

Drive the button roll-pin out with a punch
and remove the button.
Disconnect the air lines, remove the
panel mounting nut and remove the
valve.

a.

Fit the ‘O’ ring (4) to the plunger (3).

b.

Fit the spring (5), plunger (3) and
inlet/exhaust valve (8).

c.

Insert a small punch through the roll pin
hole in the plunger stem, fit the flat
washer (9) and locknut (10).

d.

Fit the sealing ring (11) and lower cover
(12). Secure with the two hexagon
headed screws (14).

Disassembly
a.

UNCONTROLLED WHEN PRINTED

Reassembly

Remove the two cap screws (14) which
retain the lower cover (12) and remove
the cover. Remove the sealing ring (11).
Refer to Figure 32.

b.

Insert a small punch through the roll pin
hole in the plunger stem and remove the
locknut (10).

c.

Remove the inlet/exhaust valve (8),
plunger (3) and spring (5).

d.

Remove the ‘O’ ring (4) from the plunger (3).

97.

Installation
a.

Install the valve in the mounting bracket,
securing with the panel mounting nut.

b.

Re-connect the air lines.

c.

Install the operating button (1). Secure
the operating button by installing the roll
pin (2).

1
2

Item
1.

Button

2.

Roll Pin

3.

Plunger

4.

‘O’ ring

5.

Spring

6.

Panel mounting nut

7.

Body

8.

Inlet/Exhaust valve

9.

Washer

10.

Locknut

10

11.

Sealing ring

11

12.

Lower cover

13.

Spring washer

14.

Screw

3

4
5
6
7

8
9

12
13
14

Figure 32
Yard release valve - exploded view.
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Spring Brake Chamber
98.

Mark the correct alignment of the
housings and clamp assemblies to ensure
correct alignment on reassembly.

Removal. Refer to Figure 33.
a.

Remove the plastic plug from the spring
brake chamber housing.

b.

Remove the clevis assembly from the
rod.

b.

Remove the spring brake release tool
from the chamber body and insert it into
the spring brake chamber, passing it
through to the centre of the spring brake
pressure plate.

c.

Remove the vent tube (14) and rubber
elbows (13).

d.

Remove the clamp (12) securing the
pressed metal cover (23) to the adapter
housing (18).

e.

Remove the pressed metal housing (23),
service brake return spring (22), the
pushrod assembly (21) and the service
brake diaphragm (20) from the adapter
housing (18).

f.

Remove the clamp securing the spring
brake housing (1) to the adapter (18).

g.

Lift the adapter housing from the spring
brake housing and remove the spring
brake diaphragm (5).

h.

Place the spring brake housing and
spring assembly into a suitable press,
approximately 380 mm. of ram travel is
required to fully release the spring
pressure. Ensure that adequate access is
available to undo the release stud
assembly.

i.

Take the spring pressure with the press
and remove the nut from the spring brake
release tool. Slowly release the press
allowing the spring to extend to full
extension. Remove the spring (3) and
housing (1) from the press.

j.

Place the adapter housing (18) in the
press with the compression spring (8) on
the upper side. Apply sufficient pressure
only to clamp the upper plate against the
adapter housing.

NOTE
Prior to inserting the spring brake
release tool into the chamber fit the flat
washer and nut to the end of the tool.
c.

UNCONTROLLED WHEN PRINTED

a.

d.

o

Rotate the spring brake release tool 90
to engage the lugs into the pressure
plate.
Screw the nut onto the spring brake
release tool, withdrawing the spring brake
release tool from the housing. This
compresses the spring brake power
spring, releasing the brake.

e.

Remove the two air hoses from the brake
chamber, ensuring that each line is
identified to ensure correct installation.

f.

Remove the cotter pin (27) and clevis
pins (26) connecting the clevis assembly
to the slack adjuster.

g.

Remove the clevis (25) from the
pushrod (21).

h.

Remove the two nuts and washers from
the mounting bracket.

99. Disassembly. Refer to Figure 33. Prior to
disassembly of the spring brake chamber ensure that
the spring brake power spring is fully caged. Use the
spring brake release tool assembly normally fitted to
the boss on the side of the adapter housing. When the
spring is fully caged, dismantle the spring brake
chamber in the following sequence:
WARNING
Extremely high spring pressures exist
within the spring brake chamber.
Complete disassembly should not be
attempted unless adequate facilities
are available for the removal of the
compression spring.

CAUTION
Do not apply excessive pressure as
damage to the adapter housing may
result.
k.

Remove the lower of the two nylon
screws (6) and the respective plate (7)
from the adaptor pushrod (11).
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18

1

2

19
6

15

13

3

12
17

14

20

4
5

21

UNCONTROLLED WHEN PRINTED

6
7
22

8
9
10

23

11
9

15

13
24
25
26
27

29
28

12
16

17

Item

Description

Item

Description

Item

1.

Spring brake housing

11.

Adaptor pushrod

21.

Pushrod

2.

Spring seat

12.

Clamp

22.

Service brake return spring

3.

Spring

13.

Vent tube elbow

23.

Housing

4.

Pressure plate

14.

Vent tube

24.

Hexagon nut

5.

Spring brake diaphragm

15.

Clamp screws

25.

Clevis

6.

Screw

16.

Red tag

26.

Clevis pin

7.

Retainer

17.

Clamp screw nuts

27.

Cotter pin

8.

Return spring

18.

Adaptor housing

28.

Hexagon nut

9.

Pushrod guide

19.

Washer

29.

Spring washer

10.

Seal

20.

Service brake diaphragm

Figure 33
Spring brake chamber - exploded view.
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m. Remove the adapter pushrod (11) and
spring (8).
n.

Remove the two nylon bushes (9) and the
neoprene seal (10) from the adapter
housing (18).

UNCONTROLLED WHEN PRINTED

100. Cleaning and inspection. Thoroughly wash all
metal components in a suitable solvent and blow dry
with compressed air. Inspect all components as
follows:
a.

Inspect the clevis assembly for any wear
or damage and discard if necessary.

b.

Inspect the push rod assembly for bends
or excessive wear, straighten or replace
as necessary.

c.

Inspect the pressed metal housing for
evidence of cracks or metal fatigue
around the mounting studs and the
clamping flange. Discard and replace if
any evidence exists.

d.

e.

Inspect the adapter housing for cracks or
signs of wear, particularly around the
clamping flanges and the centre pushrod
boss. Discard if wear or cracking is
evident.
Inspect the spring brake housing for wear
or cracks, particularly around the
clamping flange and the rear face.
Discard if any wear, cracking or other
damage is evident.

f.

Inspect all springs
replace if necessary.

g.

Inspect the adapter pushrod for wear or
other damage to the sealing surface,
discard and replace if any exists.

h.

remove if the diaphragm is otherwise
serviceable, discard if any flaws are
found.

Release the press and allow the spring
(8) to extend to it’s full length.

for

serviceability,

Inspect the spring brake pressure plate
for wear or damage, particularly around
the centre boss area where the release
stud assembly engages. Discard if any
signs of wear or other damage exists.

i.

Inspect the clamps, screws and nuts for
wear or damage, discard if any exists.

j.

Inspect the diaphragms for any signs of
perishing or other damage. Inspect the
outer edges for build up of rust and scale,

NOTE
It is normally considered good practice
to replace the diaphragms during
overhaul if possible. Refit old
diaphragms only if totally satisfied of
their serviceability.
101. Reassembly
NOTE
During reassembly of the spring brake
chamber, the adapter pushrod, seal,
nylon bushes and the edges of the
diaphragms should be given a light film
of Silicon Pneumatic Grease - XG 315.
a.

Fit the seal (10) and nylon bushes (9) to
the adapter housing (18) ensuring that
they have a light film of lubricant.

b.

Mount the adapter housing (18) onto the
press bed with the spring brake side up.
Place the return spring (8) in position in
the adapter housing followed by the
adapter pushrod (11).

c.

Using the press, slowly compress the
spring ensuring that the adapter pushrod
is correctly aligned with the centre boss of
the adapter housing. Press until the plate
is clamped between the press and the
adapter housing.

CAUTION
Do not apply excessive pressure as
damage to the adapter housing may
result.
d.

Fit the retaining plate (7) and the screw
(6) to the adapter pushrod and release
the press slowly.

NOTE
The screws fitted to the adapter
pushrod are supplied with a Loctite
coating. If refitting used screws they
are to be coated with Loctite 272.
e.

Place the spring brake housing (1),
compression spring (3), pressure plate (4)
and spring seat (2) respectively onto the
press bed.
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f.

g.

h.

i.
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j.

k.
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Slowly compress the compression spring
ensuring that the spring brake release
tool is aligned with the aperture in the
adapter housing. When the spring is fully
compressed fit the nut to the spring brake
release tool.

g.

Remove the spring brake release tool
from the spring brake chamber housing
and replace it into the stowage boss.

h.

Fit the plastic plug into the spring brake
housing.

Remove the spring brake housing
assembly from the press and fit the
diaphragm (5) to the housing.

i.

Fit the vent tube and rubber elbows.

j.

Check the brake adjustment and adjust
as required. Refer to para 105.

Fit the adapter housing (18) to the spring
brake housing (1).
Fit the clamp assembly (12) to the two
housings ensuring that it is correctly
aligned. Tighten the two clamp screws
evenly.
Fit the service brake diaphragm (20) to
the adapter housing (18) ensuring that a
light film of lubricant has been applied to
the outer edges of the diaphragm.
Place the push rod assembly (21) in
position on the diaphragm and slide the
return spring (22) in position on the
pushrod.

Wheel Brake Assembly
103. Disassembly. Refer to Figure 34.
a.

Remove the spring brake chamber as
detailed in para 98.

b.

Remove the wheel hub and brake drum
assembly as detailed in para 17.

c.

Move the slack adjuster and camshaft
into the fully released position.

d.

Remove the two circlips (5) securing the
brake shoe anchor pins (10).

e.
Slide the pressed metal housing (23) over
the pushrod and align it with the other
housings. Fit the remaining clamp in
position, ensuring that it is correctly
aligned. Tighten the clamp bolts evenly.

Slide the two anchor pins (10) from the
brake shoe mountings, remove the brake
shoes (2) and separate them from the
return spring (6).

f.

Remove the cam rollers (8) and retaining
clips (7) from the brake shoes.

m. Fit the clevis assembly (25) and locknut
(24)to the push rod.

g.

Ensure that the spring brake compression
spring is fully caged by the spring brake
release tool.

Refer to Figure 35 from here onwards.
Remove the slack adjuster retaining
circlip (1) from the inner end of the
camshaft (16). Slide the slack adjuster (3)
from the camshaft splines.

h.

Remove the circlip securing the camshaft
to the brake mounting plate.

If not already fitted, fit the two hose stems
to the chamber adapter housing.

i.

Fit the brake chamber to the mounting
bracket and secure with the respective
hexagonal nuts and washers.

Slide the camshaft from its mountings
whilst sliding the circlip and flat washer
from the camshaft.

j.

Fit the clevis assembly and locknut to the
push rod. Ensure that it is correctly
positioned and aligned. Tighten the
locknut.

Remove the four hexagon headed screws
and nuts securing the camshaft nylon
bushing (8). Remove the bushing and
steel housings (6).

k.

Remove the two camshaft seals (13) from
the brake mounting plate.

l.

102. Installation
a.

b.

c.

d.
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e.

Connect the clevis to the slack adjuster.

f.

Connect the two air hoses ensuring that
they are connected to the correct ports.
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2
Item
1.

Bolt

2.

Brake shoes

3.

Anchor pin bush

4.

Flat washer

5.

Circlip

6.

Return spring

7.

Spring clip

8.

Cam roller

9.

Spring retainer

10.

Anchor pin

11.

Brake drum

12.

Spring washer

13.

Hexagon nut

7
5
4

6

3

8
9
10

4

5

2

1
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11

12

13

Description

Figure 34
Wheel brake assembly - exploded view.

3
1
2

5

Item
6
7

4

8
7
6

1

2

12
13
14
13

15
16

9
10

11

Description

1.

Circlip

2.

Flat washer

3.

Slack adjuster

4.

Grease nipple

5.

Bolt

6.

Steel housing

7.

‘O’ ring

8.

Nylon bushing

9.

Grease nipple

10.

Washer

11.

Nut

12.

Bracket

13.

Seal

14.

Bushing

15.

Steel plate

16.

Camshaft

Figure 35
Brake camshaft and mountings - exploded view.
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l.

h.

Fit the return spring (6) to the two brake
shoes and slide the brake onto the
mounting plate.

i.

Fit the brake shoe anchor pins (10), flat
washers (4) and circlips (5).

Fit the bushes to the bush mounting
plate.

j.

Fit the brake drum and hub assembly as
detailed in para 28.

Fit the camshaft seals (13) to the brake
mounting plate.

k.

Fit the spring brake chamber as detailed
in para 102.

l.

Grease the camshaft bushes and slack
adjuster.

If required, the bushings may be removed
from the brake shoe and camshaft pivots
in the brake mounting plate.

104. Reassembly. Refer to Figure 35.
a.

b.

UNCONTROLLED WHEN PRINTED

NOTE
Ensure that the seals are correctly
fitted and facing the correct direction.
The lip of the outer seal is to face into
the brake mounting plate to prevent
grease entering the brake assembly
whilst the lip of the inner seal faces
towards the centre line of the dolly
converter. This will allow excess
grease to escape whilst preventing the
entry of dirt and moisture.
c.

Install the nylon bushing (8) and housings
(6). Do not tighten the mounting screws (5).

d.

Fit the camshaft (16) to the mounting
plate and slide it through the nylon bush.
A circlip and flat washer are to be fitted to
the camshaft before fitting through the
nylon bushing.

e.

Tighten the four nylon bush mounting
screws. Check for free rotation of the
camshaft.

f.

g.
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Fit the slack adjuster (3) to the camshaft
ensuring that the adjusting screw is
facing away from the spring brake
mounting plate and fit the flat washer and
retaining circlip. Rotate the camshaft to
the fully released position.
Refer to Figure 34 from here onwards.
Fit the cam rollers (8) and retaining clips
(7) to the brake shoes.

Brake Adjustment
105. Correct adjustment is obtained when the angle
formed by the centre lines of the slack adjuster and
the brake chamber pushrod is just over 90 degrees
when the brakes are applied.
106. Adjustment. To adjust the brakes depress the
locking ring around the adjusting screw and using a
9/16 in. AF wrench turn the adjusting screw. Rotating
the screw clockwise applies the brakes and
anticlockwise releases the brakes.

Applied

Spring
brake
chamber

Released

Service
brake
chamber

Adjuster

Figure 36
Brake adjustment.
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FAULT FINDING
Table 4
Symptom
1.

Insufficient braking

Probable Cause
a. Mechanical components damaged
b. Worn brake linings
c. Low pressure in the brake system
d. Reservoir drain cock open

2.

Brakes apply too
slowly

a. Brakes require adjusting or
lubrication
b. Relay valve faulty
c. Blocked or restricted air lines/hoses

UNCONTROLLED WHEN PRINTED

d. Leaking brake chamber diaphragm

Action
a. Check for damaged parts, replace
as required
b. Replace brake linings
c. Check supply pressure from the
towing vehicle
d. Close drain cock
a. Adjust brakes, lubricate brake
components.
b. Replace valve
c. Clear blockage. Replace air line or
hose
d. Replace brake chamber

3.

Brakes release too
slowly

a. Brakes require adjusting or
lubrication
b. Relay valve faulty
c. Blocked or restricted air lines/hoses

a. Adjust brakes, lubricate brake
components
b. Replace valve
c. Clear blockage. Replace air line or
hose

4.

Brakes do not
release

a. Brake shoe return spring weak or
broken
b. Spring brake chamber diaphragm
faulty
c. Faulty spring brake control valve or
relay valve

a. Replace spring

5.

Brakes grab or are
erratic

a.
b.
c.
d.
e.

Oil or grease on brake linings
Faulty brake chambers
Eccentric brake drum(s)
Loose brake lining
Brake shoe return spring weak or
broken

6.

Uneven braking

a. Oil or grease on brake linings

b. Replace brake chamber
c. Replace faulty valve

a.
b.
c.
d.
e.

Replace brake linings
Replace faulty brake chambers
Replace brake drum(s)
Re-line brake shoes
Replace spring

b. Eccentric brake drum(s)
c. Brake chamber diaphragm leaking

a. Replace brake linings and oil or
grease seal
b. Replace brake drum(s)
c. Replace brake chamber

7.

Spring brake does
not hold

a. Power spring broken
b. Brakes require adjusting
c. Faulty SR-3 valve

a. Replace brake chamber
b. Adjust brakes
c. Replace valve

8.

Brakes drag after
spring brakes have
been used

a. Low spring brake hold off air
pressure
b. Leaking air lines

a. Check air pressure in system
b. Repair leaks

Spring brakes will
not release

a. Insufficient air pressure
b. Faulty SR-3 valve
c. Spring brake chamber diaphragm faulty

a. Check air pressure in system
b. Replace valve
c. Replace brake chamber

9.
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SPECIFICATIONS
Relay valve upper cover screws torque............................................................................ 9-14 Nm (80-120 lb in)
Spring brake control valve to reservoir adapter torque ................................................. 23-34 Nm (200-300 lb in)
Spring brake control valve control cover screws torque........................................................ 5-7 Nm (40-60 lb in)
Exhaust diaphragm screw torque ........................................................................................... 2 Nm (15-20 lb in)
Pressure protection piston cover screw torque .................................................................... 2-3 Nm (20-30 lb in)
Pilot relay valve quick release port cover screws torque....................................................... 2-3 Nm (20-30 lb in)
Pilot relay valve exhaust cover screws torque ...................................................................... 2-3 Nm (20-30 lb in)
Pilot relay valve exhaust diaphragm cover screw torque ..................................................... 0.5-1 Nm (5-10 lb in)

UNCONTROLLED WHEN PRINTED

Pilot relay valve cover/body screws torque....................................................................... 9-14 Nm (80-120 lb in)
Brake chamber clamp torque ...................................................................................................... 35 Nm (25 lb ft)
Maximum brake chamber pushrod travel ..................................................................................................40 mm
Brake chamber to clevis centre line .......................................................................................................185 mm
Maximum operating air pressure..............................................................................................900 kPa (130 psi)

END
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SUSPENSION - GROUP 13

107. The dolly converters use two different designs
of suspension, namely the equaliser type suspension
and the single point suspension.

third leaf of each spring assembly has one end
folded down in a vertical position. This end of the
spring is fitted into the equaliser assembly and
prevents the spring from becoming dislodged from
the equaliser.

108. The axles on the equaliser type suspension
units are carried by 10 leaf, semi-elliptic springs,
which are located onto load equalisers at either end.
Two springs are provided for each axle assembly.
The axle assemblies are each located by a pair of
radius rods required to maintain correct axle
alignment whilst still allowing full spring deflection.

112. Spring hangers. The spring hangers are cast
steel, front and rear, welded to the dolly converter
frame. They are moulded to accept the curvature of
the leaf springs which are free to slide within the
spring hangers as required by the suspension action.
The springs are retained within the spring hangers
by a bolt fitted across the spring hanger.

109. The axles on the single point suspension units
are carried by 12 leaf, semi-elliptic springs which are
centrally located on a support tube and mounting
bracket. Only one overhung spring is provided for
each side of the axle assemblies and the need for
radius rods has been dispensed with due to the
direct location of the axle clamps to the springs.

113. Equaliser assembly. The equaliser assembly
provides the load sharing capabilities of the ETE
suspension. The equaliser assembly consists of a
centre, cast steel, equaliser hanger carrying a cast
steel equaliser beam which is pivoted on two tapered
rubber bushes. As with the spring hangers, the
springs are free to slide in the equaliser beam and
are held in position by a single bolt.

UNCONTROLLED WHEN PRINTED

General

Equaliser Suspension
110. Description. The equaliser suspension unit
uses an Engineered Transport Equipment 1.4 metre,
overslung leaf spring type suspension. Load sharing
capabilities are provided by the use of the centre
mounted equaliser assembly. The springs are of 10
leaf, semi-elliptic construction and are free to slide in
their respective hangers at either end. The axles are
located by means of radius rods which allow free
movement of the axles for the full length of the
suspension while still maintaining correct axle
alignment.

114. Radius rods. The radius rods used in this
application are divided into two separate types.
These are:
a.

Fixed length rods. These are of cast
construction moulded to accept tapered
rubber bushes in each end.

b.

Adjustable rods. The two adjustable
rods each consist of a steel hexagonal
rod threaded each end with left and right
hand threads, and one each of left and
right hand threaded cast steel ends
moulded to accept tapered rubber bushes
and associated clamping bolts with nyloc
nuts.

111. Springs. The springs are 10 leaf, semielliptic, sliding shackle type fixed to the axle
assemblies by steel ‘U’ bolts and located by cast
steel spring seats welded to the axle assembly. The
Front spring hanger

Spring

Equaliser assembly

Rear spring hanger

Fixed radius rod

Adjustable radius rod

Axle assemblies
Figure 37
Equaliser suspension layout.
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Equaliser Assembly

1

115. Bush replacement. Support the weight of the
dolly converter frame, leaving the axle assemblies
resting on the ground or supported. All weight is to be
off the suspension components. Refer to Figure 38.

2

3
5

4
a.

UNCONTROLLED WHEN PRINTED

b.

Remove the centre bolt and nut (7 & 2),
flat washer (3) and equaliser shaft (6)
from the equaliser beam (5).
Whilst supporting the equaliser beam,
remove the two tapered rubber bushes
(4) from the equaliser hanger and beam.

c.

Fit replacement bushes to the hanger and
equaliser beam.

d.

Fit the equaliser shaft, flat washer, centre
bolt and nyloc nut. Tighten to the
specified torque.

NOTE
The bolts are to be fitted from inside
the dolly converter frame.

4
6

9

7
8

Item

Description

Item

Description

1.

Equaliser hanger 6.

Steel shaft

2.

Nyloc nut

7.

Bolt

3.

Flat washer

8.

Retainer bolt

4.

Tapered bush

9.

Hexagon nut

5.

Equaliser Beam

116. Removal of equaliser beam.
a.

Support the dolly converter frame on
suitable stands.

b.

Remove the equaliser shaft (6) and
bushes (4) as detailed above in para 115.

c.

Remove the two hexagonal headed
retainer bolts (8) from the equaliser
beam.

Figure 38
Suspension equaliser.
c.

NOTE
To remove the equaliser beam it may
be necessary to lower the axles further
away from the frame or to remove one
spring assembly as detailed in para
120. This will be dependent on the
clearance left between the spring and
the equaliser seats.
117. Installation of equaliser beam. Position the
equaliser beam in the hanger ensuring that it is
correctly positioned in relation to the spring.

34

a.

Fit the equaliser bushes and
assembly as detailed in para 115.

shaft

b.

If springs were removed to allow removal
of the equaliser beam, replace the spring
as detailed in para 121.

Seat the spring into the equaliser and fit
the two retaining bolts (8).

Radius Rods
118. Removal. Place safety stands under the dolly
converter frame so as to remove the weight from the
suspension. Refer to Figure 39.
a.

Remove the two bolts (1) securing the
radius rod (5) to the spring seat (7) and
the respective spring hanger.

b.

Remove the tapered bushes (3) and steel
sleeve (4) from the radius rod ends.
Remove the radius rod.

119. Installation.
a.

Refit radius rods (5), tapered bushes (3),
steel sleeves (4), washers (2), bolts (1)
and nuts (6). Tighten to the specified
torque.

NOTE
The bolts are to be fitted from inside
the dolly converter frame.
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3

2

6

b.

Fit the hexagon headed retaining bolts to
the spring hanger and equaliser beam.

c.

Fit the spring ‘U’ bolts, spring cap, flat
washers and hexagon nuts. Tighten
evenly to the specified torque.

5

4
3
2

Spring Hangers

1
122. Removal. The spring and equaliser hangers
are fixed to the dolly frame by welding. They are to be
removed, if required, by grinding away the weld
material holding the hangers to the frame. Caution is to
be taken to prevent excessive damage to the parent
material.

7
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Item

Description

Item

Description

1.

Bolt

5.

Radius rod

2.

Flat washer

6.

Nyloc nut

3.

Tapered bush

7.

Spring seat

4.

Steel sleeve
Figure 39
Radius rod mounting bushes and pins.
b.

Lower the dolly converter frame so that
the suspension is taking the weight of the
dolly.

c.

Check and adjust axle alignment in
accordance with paras 14 - 16.

CAUTION
Do not weld across the main
member flanges apart from at
spring hangers.

Welding
124. Refer to details in GROUP 16, para 148.

Springs
120. Removal. Support the weight of the dolly
converter frame. The wheels should be left resting on
the ground with all weight off the suspension
components. Approximately 25 mm clearance should
be between the spring and the spring hanger seats.
a.

Remove the hexagon nuts from ‘U’ bolts
retaining the spring to the axle. Remove
the ‘U’ bolts and spring cap.

b.

Remove the hexagon headed spring
retaining bolts from the equaliser and
spring hanger.

c.

Lift the spring clear of the axle and frame.

121. Installation.
a.

123. Replacement. Prior to replacement all surfaces
to be welded are to be free of any rust or scale, they
should be flat and flush fitting. All welds to the top of the
hanger brackets are to be 10 mm fillets. When fitting
these weld on hangers a careful check should be made
to ensure that they are correctly located and square
with the frame. Tack weld the castings in place and
recheck the location before final welding. Weld all
round.

Position the spring on the axle spring seat
ensuring that the spring ends are
correctly located in the spring hanger and
equaliser beam and that the folded leaf
end is in the equaliser beam.

Single Point Suspension
125. Description. The single point suspension unit
uses an Engineered Transport Equipment SP500
series, overslung leaf spring type suspension. The
springs are 12 leaf semi-elliptic construction,
attached to the dolly converter by centrally positioned
mounting brackets, with an interconnecting crosstube arrangement. Refer to Figure 40.
126. Springs. The springs are 12 leaf, semi-elliptic
type fixed to the axle assemblies by steel ‘U’ bolts
and located on upper axle clamps welded to the axle
assembly. The springs are located on the clamps by
a dowel arrangement incorporated into the upper
clamps.
127. Spring hangers. The spring hanger system
consists of mounting brackets welded to the dolly
converter frame. The brackets are clamped to an
interconnecting tube which carries the central spring
seats and ‘U’ bolts, thus acting as a pivot point.
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Interconnecting
tube

Mounting
bracket

h.

Position the outer caps (12) over the tube
and into place on the mounting brackets.

i.

Fit the outer cap bolts (2), washers (13)
and nuts (14). Tighten to the specified
torque. Fit the locknuts and apply torque.

Spring

Spring Seats

Axle
assemblies

Interconnecting
tube clamps
Spring mounting
clamps

Axle
clamps

129. Rubber pad replacement. Chock the dolly
converter wheels to prevent movement whilst
replacing the rubber pads fitted to the spring ends.
Refer to Figure 41.
a.

Remove the spring ‘U’ bolt locknuts, nuts
(29) and flat washers (28), and lower the
lower axle clamps (27) from the upper
axle clamps (25).

b.

Extract the spring ‘U’ bolts (22) and lift the
axle ‘U’ bolt brackets (23) off the springs,
to expose the rubber pads (24).

c.

Fit replacement rubber pads on the
springs and replace the axle ‘U’ bolt
brackets.

d.

Place the spring ‘U’ bolts in position,
ensuring that all threads are in
serviceable order.

e.

Mount the lower axle clamps (27) on the
‘U’ bolts until they enclose the axle
correctly. Fit the flat washers (28) and
nuts (29). Torque the ‘U’ bolt nuts evenly
to the specified torque. Attach the
locknuts to the ‘U’ bolts and torque
evenly.

UNCONTROLLED WHEN PRINTED

Figure 40
Single point suspension assembly.
Spring Hangers
128. Bush replacement. Support the weight of the
dolly converter frame, springs and axles, whilst
leaving the axle assemblies resting on the ground.
All weight is to be off the suspension components.
Refer to Figure 41.
a.
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Place a jacking arrangement below the
interconnecting tube (7), to permit the
tube to be lowered when disconnected
from the dolly converter.

b.

Remove the outer cap locknuts, nuts (14)
and washers (13), and lower the outer
caps (12) from the mounting brackets (1)
and tube.

c.

Remove the centre ‘U’ bolts locknuts,
nuts (11) and washers (10), and lower the
tube clamp brackets (9) from the spring
mountings and tube.

d.

Whilst supporting the spring mountings
(6), slowly lower the tube (7) until the
rubber bushes (8) can be pulled off the
tube ends.

e.

Fit replacement bushes on the tube and
raise the tube until it contacts the spring
mountings (6).

f.

Position the tube clamp brackets (9) over
the ‘U’ bolts (3) and into place on the
spring mountings.

g.

Fit the centre ‘U’ bolts washers (10) and
nuts (11). Tighten to the specified torque.
Fit the locknuts and apply torque.

Springs
130. Removal.
Prior to removal of any
components of the suspension, correctly support the
dolly converter frame, with all weight removed from
the
suspension
components.
Remove
the
suspension assemblies using the following
procedure. Refer to Figure 41.
a.

Remove both axle assemblies in accordance
with Group 9, para 12.

b.

Remove the ‘U’ bolts (22), axle ‘U’ bolt
brackets (23) and rubber pads (24) from
the spring ends.

c.

Position a suitable jacking device beneath
the dolly converter frame, to support each
end of each spring assembly.
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18
19

1
2

21
22
17

15

3

20

4
16
23
5

24

6
7

25
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8

26
27

9

28
10
11

29

12
13
14
Item

Description

Item

Description

Item

Description

1.

Mounting bracket`

11.

Centre ‘U’ bolt nut

21.

Spring clamp bolt

2.

Outer cap bolt

12.

Outer cap

22.

Spring ‘U’ bolt

3.

Centre ‘U’ bolt

13.

Washer

23.

Axle ‘U’ bolt bracket

4.

Centre ‘U’ bolt bracket

14.

Outer cap nut

24.

Rubber pad

5.

Spring

15.

Spring centre bolt

25.

Upper axle clamp

6.

Spring mounting

16.

Spring centre bolt nut

26.

Dowel

7.

Tube

17.

Spring clamp nut

27.

Lower axle clamp

8.

Rubber bush

18.

Spring clamp rivet

28.

Washer

9.

Tube clamp bracket

19.

Spring clamp

29.

Spring ‘U’ bolt nut

10.

Washer

20.

Spring clamp tube

Figure 41
Single point suspension - exploded view.
d.

Remove the locknuts, nuts (14) and
washers (13) securing the outer caps (12)
to the mounting brackets (1).

e.

Carefully lower both spring assemblies
and connecting tube onto a suitable
trolley and transfer to a suitable location
for further attention.

f.

Remove the ‘U’ bolt locknuts, nuts (11)
and washers (10) securing the tube clamp
brackets (9) to the tube. Remove the tube
clamp brackets, spring mountings (6) and
tube (7).

g.

Slide the rubber bushes (8) off each end
of the tube (7).
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131. Installation
a.

b.

Fit replacement bushes (8) on each end
of the tube (7) and place the tube into
both tube clamp brackets (9).

c.

Locate the spring mountings (6) over
each end of the tube and line up with the
tube clamp brackets (9), ensuring that the
rubber bushes (8) are located correctly.
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d.

Place each spring over their respective
spring mounting (6) and thread the ‘U’
bolts (3) through the spring mountings
and tube clamp brackets.

e.

Fit the centre ‘U’ bolt washers (10) and
nuts (11). Tighten to the specified torque.
Fit the locknuts and apply torque.

f.

Position the spring asemblies under the
dolly converter.

g.

Using
suitable
jacking
equipment,
carefully raise the spring arrangement
until the centre ‘U’ bolts are positioned
between the mounting brackets (1) and
the tube ends mate with the landings in
the brackets.

h.
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Place the centre ‘U’ bolt brackets (4) and
‘U’ bolts (3) on the top of each spring
assembly, ensuring that all threads are in
serviceable order.

Place the outer caps (12) over the tube
ends and into position on the mounting
brackets.
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i.

Fit the outer cap bolts (2), washers (13)
and nuts (14). Tighten to the specified
torque. Fit the locknuts and apply torque.

j.

Remove the jacking equipment from
beneath the spring assembly.

k.

Refit both axle assemblies, in accordance
with Group 9, para 13.

Spring Mounting Brackets
132. Removal. The spring mounting brackets are
fixed to the dolly converter frame by welding. They
are to removed, if required, by grinding away the
weld material holding the brackets to the frame.
Caution is to be taken to prevent excessive damage
to the parent material.
133. Replacement.
Prior to replacement, all
surfaces to be welded are to be free of any rust or
scale, they should be flat and flush fitting. All welds to
the top of the brackets are to be 10 mm fillets. When
fitting these welds on brackets, a careful check
should be made to ensure that they are correctly
located and square with the frame. Tack weld the
castings in place and recheck the location before
final welding. Weld all round.
CAUTION
Do not weld across
member flanges.

the

main

Welding
134. Refer to details in Group 16, para 148.
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SPECIFICATIONS
Equaliser centre bolt nut torque................................................................................................ 200Nm (150 lb ft)
Radius rod mounting bolt nut torque ......................................................................................... 100 Nm (75 lb ft)
Radius rod clamp bolt nut torque............................................................................................... 100 Nm (75 lb ft)
Equaliser suspension ‘U’ bolt nut torque.................................................................................. 415 Nm (310 lb ft)
Single point centre ‘U’ bolt nut torque...................................................................................... 680 Nm (501 lb ft)
Single point spring mounting end cap nut torque ..................................................................... 380 Nm (280 lb ft)

UNCONTROLLED WHEN PRINTED

Single point axle ‘U’ bolt nut torque ......................................................................................... 400 Nm (295 lb ft)
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ELECTRICAL - GROUP 15
136. An electrical wiring diagram is shown in
Figure 42.

Description

UNCONTROLLED WHEN PRINTED

135. The electrical system is a basic 12 volt electrical
system coupled to the towing vehicle and trailer by a 12
pin NATO socket and plug. All lighting connected to the
electrical system is 12 volt.

KEY TO PIN CONNECTIONS

COLOUR CODE

A

Not used

Not used

B

Stop light

Red

C

Not used

Not used

D

Earth

White

E

Tail light

Brown

F

Not used

Not used

H

Not used

Not used

J

Not used

Not used

K

Not used

Not used

L

Not used

Not used

M

Left turn indicator

Yellow

N

Right turn indicator

Green

Figure 42
Electrical circuit diagram.
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SPECIFICATIONS
System voltage ....................................................................................................................................... 12 V dc

UNCONTROLLED WHEN PRINTED

Connector plug................................................................................................................................12 pin NATO
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FRAME ASSEMBLY - GROUP 16
Description

d.

UNCONTROLLED WHEN PRINTED

137. The dolly converter is of prefabricated steel
frame construction with two major components.
These are:
a.

Dolly frame.

b.

Drawbar.

Place supports under the rear of the
drawbar, for support when the dolly frame
and drawbar are separated.

138. Dolly frame. The dolly frame is a single piece
all steel welded construction manufactured from 350
grade steel for the frame members and 250 grade
steel for the decking area. The dolly frame carries the
fifth wheel used for connection of a trailer to the dolly
converter, braking system and suspension units. The
suspension units may be of the single point or
equaliser type.
139. Drawbar. The drawbar frame is a single piece
all steel welded construction manufactured from 350
grade steel for the frame members and 250 grade
steel for the decking area. The drawbar carries the
brake air system connection lines/dummy couplings
and electrical lines for connection to a prime mover
and trailer. The supply lines are supported by a
flexible mast (pogo stick) for security and ease of
connection. A drop type support leg is attached to the
drawbar for support during parking without a prime
mover.
Drawbar Assembly
140. Removal.
a.

b.

c.

Disconnect the brake air lines and
electrical harness form the drawbar
assembly.
Extract the retaining pin from the drop leg
storage bracket hinge pin, withdraw the
pin from the bracket and swing down the
leg.
Extract the retaining pin from the
adjusting pin, withdraw the pin to release
the lower drop leg and adjust the length of
the leg to suit the level of the drawbar.
Insert the adjusting pin into the nearest
locating hole in the upper and lower leg
and secure with the retaining pin. Refer to
Figure 43.

NOTE
Dunnage may need to be placed below
the drop leg foot to achieve the correct
height.
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Figure 43
Drawbar pivot bushes.
e.

Remove the hexagon nuts from the two
pivot bolts. Remove the two bolts and
pivot shafts.

WARNING
Ensure that the drawbar is securely
and safely supported and that the
wheels on the dolly are chocked
before removing the pivot pins.
f.

Remove the four tapered rubber bushes
and lift the drawbar clear of the dolly
frame

NOTE
In the case of the dolly converter fitted
with the single point suspension unit,
another two pins must be removed
from the elongated holes at each
drawbar pivot point.
141. Installation.
a.

Position the drawbar pivot points into the
dolly converter frame and securely support
in this position.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS
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b.

Fit the four tapered bushes into the pivot
holes.

c.

Fit the pivot shaft and pivot bolts from the
outer side of each pivot. Fit the large flat
washer with a new nyloc nut. Tighten to
the specified torque.

d.

e.

UNCONTROLLED WHEN PRINTED

Extract the locking arrangement cotter pin
(15) and lock pin (14) and remove the
lockset (13) and ‘U’ spring (20).

d.

Use a helper wedge to hold back the
locking plunger (11).

e.
If working on the dolly converter fitted with
the single point suspension, insert the
locking pins into the elongated holes at
each drawbar pivot point and secure with
the retaining pins.

Remove the release lever nut (7) and
screw out the bolt (4). Extract the two
washers (8) and remove the release lever
(6) and release handle (5).

f.

Remove the helper wedge, locking plunger
(11) and spring (10).

Refit the brake air lines and electrical
harness to the drawbar assembly.

g.

Remove the hex head jam nut (12) and
the stationary lock (13).

h.

Remove the socket head capscrew (16),
hug locknut (19), adjusting wedge (18)
and spring (17).

i.

Inspect the four rubber mountings, connected
to the underside of the fifth wheel frame,
for damage or deterioration. If any faults
are evident, remove and discard the
mountings.

Fifth Wheel
142. Removal. Refer to Figure 44. Clean and
remove the fifth wheel from the dolly frame as
follows:
a.

c.

Remove the two retaining bolts from the
fifth wheel frame, to allow the extraction
of the pivot pins.
Retaining
bolt
Release
handle

144. Reassembly.
a.

Lubricate all moving parts before reassembly.

b.

Install adjusting wedge (18), spring (17)
and socket head capscrew (16), and
tighten the screw until one thread
protrudes from the hug locknut (19). Final
adjustment will be made after the fifth
wheel has been assembled.

c.

Install spring (10) and plunger (11). Use
the helper wedge or any other method to
hold the plunger (11) back, to assist in the
installation of the release lever (6).

d.

Install the release lever (6) in the casting
and the release handle (5) onto the
release lever (6).

e.

Fit a washer (8) between the release
lever (6) and the casting. Install the
release lever (6) into the slot in the
plunger (11).

f.

Install the other washer (8) on the
capscrew (4) and insert it through the
release arm (6), then screw the capscrew
into the casting (9).

g.

Install the stationary lock (13) and jam nut
(12), and tighten.

Rubber
mounting
Release
handle

Fifth wheel
mounting bracket

Pivot pin

Figure 44
Fifth wheel layout.
b.

c.

Pull the two pivot pins from the fifth wheel
frame and dolly brackets.
Lift the fifth wheel clear of the dolly frame.

143. Disassembly. Invert the fifth wheel with the
locks in the open position. Use the following
procedure to remove parts. Refer to Figure 45.
a.

b.

Extract the cotter pin (21) and remove the
release handle (26).
Extract the cotter pin (25) and lock pin
(24) and remove the secondary lock arm
(22) and spring (23).
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5
4
6

1

2

7

8

3
9

3
2

1
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26 20
21

10

11

19
22
25

12

18

23

17
24

13

16

14

15

Item

Description

Qty

Item

Description

1.

Pivot pin

2

15.

¼” X 2 ½” Cotter pin

1

2.

Bushing

2

16.

Socket head cap screw

1

3.

Grease nipple

2

17.

Compression spring

1

4.

Bolt

2

18.

Adjusting wedge

1

5.

Release handle

1

19.

5/8”-11 Locknut

1

6.

Release lever

1

20.

‘U’ spring

1

7.

Hexagon locknut

1

21.

1/8” x 1” Cotter pin

1

8.

Plain washer

1

22.

Secondary lock arm

1

9.

Fifth wheel plate

1

23.

Spring

1

10.

Compression spring (red)

1

24.

Lock pin

1

11.

Locking plunger

2

25.

¼” x 2” Cotter pin

1

12.

Jam nut

1

26.

Release handle

1

13.

Lockset for 3½” kingpin

1

27.

Aeon rubber mounting (not

4

14.

Lock pin

1

shown)

Figure 45
Fifth wheel assembly - exploded view.
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h.

Install the ‘U’ spring (20).

i.

Lubricate the hinged lock pin hole with
Never-Seez.

j.

Insert the hinged lock (13), lock pin (14)
and cotter pin (15). Splay the ends of the
cotter pin to secure the assembly.

k.

Install the release handle (26) into the
casting (9) and lubricate the secondary
lock pin hole with Never-Seez.

l.

Fit the secondary lock (22) to the release
handle (26). Insert the cotter pin (21) into
the release handle and splay the ends.

m. Install the secondary lock pin (24) and
cotter ping (25). Splay the ends of the
cotter pin.
n.

Lock the fifth wheel and install the spring
(23).

o.

Check the fifth wheel for correct locking
operation. Carry out final adjustments
using a Holland TLN-1500, 3 ½ in. lock
tester or a new kingpin, with the fifth wheel
in the locked position.

NOTE
The locking plunger (11) must move
freely behind the hinged lock (13) when
in the locked position. Tighten or loosen
the capscrew (16) to achieve correct
lock clearance on the kingpin. Check
both the locking and unlocking motion.
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the dolly mounting bracket pin holes and
insert the pivot pins (1).
c.

Refit the two retaining bolts to the fifth
wheel frame, to prevent accidental release
of the pivot pins.

Drawbar Eye
146. Inspection Standard. Measure the inside
diameter of the drawbar bush insert and the thickness
of the drawbar tongue to determine whether they
have worn beyond the allowable limits. Refer to
Specifications for wear limits. The bush insert must
be replaced if the inside diameter is beyond the wear
limits. If the thickness of the drawbar eye tongue is
less than the allowable limits the complete drawbar
eye must be replaced. Drawbar eyes that have been
bent, cracked, or deformed in any other way must be
removed and discarded. They are not to be reclaimed
by welding or straightening.
147. Replacement of Drawbar Eye Bush Insert
And Drawbar Eye. Replace the drawbar eye insert
bush and drawbar eye using the following
procedures:
a.

Replacement of Drawbar Eye Bush
Insert. Replace the drawbar eye bush insert
as follows:
(1)

Park the dolly converter in a suitable
area of the workshop, apply the
parking brakes, and chock the
wheels to prevent movement.

(2)

Place the drawbar assembly in a
horizontal position and support it
using the drawbar support stand.

(3)

Place an appropriate support under
the neck of the drawbar eye so that
the drawbar eye is placed firmly on
the support.

(4)

Using either a power operated or
manual hack saw cut a vertical slit in
the bush insert.

WARNING
Over-adjustment can cause a potential
partial lock.
p.

If the rubber mountings have been removed,
due to damage or deterioration, replace
the mountings now. The mountings should
be compressed and under load in the
unladen position, thus preventing clatter.
At any given turntable height, the
mountings should be compressed 12 mm
(½ inch).

CAUTION
Do not cut into the body of the
drawbar eye.
(5)

Using a suitable mandrel and a
hammer, drive the worn bush insert
out of the drawbar eye and discard it.

(6)

Apply a light coat of grease to the
external surface of the new bush
insert and position the insert with the
slot located at the rear and at 45
degrees to the drawbar centre line.
Drive the bush insert into the drawbar

145. Installation.
a.

Apply grease to the pivot pins before
installing the fifth wheel.

b.

Place the fifth wheel on the dolly frame,
line up the fifth wheel frame pin holes with

AL 1
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eye using the mandrel and a hammer
until it is flush with the lower surface.
(7)

Clean any excess grease from the
drawbar eye and using an angle
grinder, or other suitable tool, remove
excess bush insert material so that it
is flush with the drawbar eye on both
sides.

CAUTION
Do not remove any metal from the
drawbar eye.
(8)

UNCONTROLLED WHEN PRINTED

b.

Apply a light coat of grease to the
inside of the insert bush.

Replacement of Drawbar Eye. Replace
the drawbar eye as follows:
(1)

Park the dolly converter in a
suitable area of the workshop, apply
the parking brakes, and chock the
wheels to prevent movement.

(2)

Place the drawbar assembly in a
horizontal position and support it
using the drawbar support stand.

(3)

Remove the cotter pin, retaining nut
and washer, and remove the
drawbar eye from the drawbar.
Discard all removed parts.

NOTE
Use a new washer, nut and cotter pin
when fitting a new drawbar eye. Do not
re-fit previously used parts.
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(4)

Apply a light coat of anti seize
compound to the cylindrical body of
the drawbar eye, insert the drawbar
eye into the drawbar, assemble the
washer and retaining nut, and rotate
the drawbar eye so that the hole is
vertical.

(5)

Tighten the retaining nut to the
specified torque, to align the cotter
pin hole tighten the nut further. Do
not loosen the nut to align the
cotter
pin
hole.
Refer
to
Specifications for torque settings.
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Welding
148. Both the dolly frame and drawbar are
fabricated from MS350 steel and of welded
construction, with the exception of the cast steel
spring hangers and mounting brackets used on the
suspension assemblies. The following procedures are
recommended for welding work carried out on both
the frame and drawbar:
CAUTION
Disconnect the prime mover from
the dolly converter, including the
electrical plug and air lines, before
any welding is carried out.

CAUTION
Welding clamps must not be
connected to the wheel assemblies,
otherwise damage to the wheel
bearings may occur.
149. Frame members. All welding to the frame and
drawbar, apart from welding to the dolly converter
spring hangers and mounting brackets, may be
carried out with either a MIG welder or stick
electrodes using normal welding techniques.
150. Spring hangers/mounting brackets.
Any
welding work carried out on the dolly converter spring
hangers or mounting brackets should be carried out
with a MIG welder, however, they may be welded
using low hydrogen stick electrodes.
NOTE
Low Hydrogen Electrodes must be
oven dried to a temperature of 370430°C if they have been exposed to the
atmosphere for more than 30 minutes,
or if there is any doubt as to the
moisture content. Only one re-baking of
the electrodes is permissible.
151. Decking.
The drawbar and dolly frame
decking is made from MS250 steel plate. This
material is readily weldable using conventional
welding processes.

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

VEHICLE H 796-1
Issue 1, May 00
Amended Sep 04

SPECIFICATIONS
Drawbar pivot pin bolt torque ....................................................................................................... 200 Nm (150 lb ft)
Drawbar Eye:
Retaining nut torque........................................................................................................... 500 Nm (370 lb ft)
Maximum allowable end-float ..................................................................................................................... Nil
Maximum allowable side movement........................................................................................................... Nil
Maximum allowable internal diameter of bush insert........................................................................ 51.5 mm

UNCONTROLLED WHEN PRINTED

Minimum thickness of drawbar eye tongue....................................................................................... 42.5 mm

END
Distribution List: VEH H 08.0 – Code 2 (Maint Level)
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