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This Manual has been prepared as a guide to correctly overhaul Jabiru 2200 & 3300 aero engines. 

 

It is the owner's responsibility to regularly check the Jabiru web site at www.jabiru.net.au for 
applicable Service Bulletins and have them implemented as soon as possible.  Manuals are also 
updated periodically with the latest revisions available from the web site.  Failure to maintain the 
engine or aircraft with current service information may render the aircraft un-airworthy and void 

Jabiruôs Limited, Express Warranty. 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the 
document becomes uncontrolled. 

 

Should you have any questions or doubts about the contents of this manual, please contact Jabiru 
Aircraft Pty Ltd. 
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2 General Information 

WARNING: 
Jabiru Aircraft Pty Ltd has devoted significant resources and testing to develop the Jabiru aircraft 

engines.  These engines are intended to be installed in accordance with the details given in the 
appropriate Jabiru Engine Installation Manual.  Any other uses or applications may be extremely 
hazardous, leading to property damage, or injury or death of persons on or in the vicinity of the 

vehicle. Jabiru Aircraft Pty Ltd does not support the use of this engine in any applications which do 
not meet the requirements of the appropriate Jabiru Engine Installation Manual.  Any non-compliant 

installation may render the aircraft un-airworthy and will void any warranty issued by Jabiru. 

 

The Jabiru Aircraft Engines are designed to be operated and maintained only in strict accordance 
with the appropriate Instruction and Maintenance Manual.  Any variation of any kind, including 
alteration to any component at all, whether replacement, relocation, modification or otherwise 

which is not strictly in accordance with these manuals may lead to dramatic changes in the 
performance of the engine and may cause unexpected engine stoppage, engine damage or harm to 
other parts of the aircraft to which it may be fitted and may lead to injury or death.  Jabiru Aircraft 

Pty Ltd does not support any modifications to an engine, its parts, or components.  Any such 
actions may render the aircraft un-airworthy and will void any warranty issued by Jabiru. 

 

Maintenance and modification cannot be supervised by the manufacturer.  Maintenance requires 
extreme cleanliness, exact parts, precise workmanship and proper consumables.  It is your 

responsibility to ensure absolute attention to detail no matter who may become involved in work on 
this engine.  Your safety, your life and your passengerôs lives rely on precise and accurate following 

of instructions in this manual. 

 

In exchange for the engine manual provided by Jabiru Aircraft Pty. Ltd. (ñJabiruò) I hereby agree to 
waive, release, and hold Jabiru harmless from any injury, loss, damage, or mishap that I, my 

spouse, heirs, or next of kin may suffer as a result of my use of any Jabiru product, except to the 
extent due to gross negligence or willful misconduct by Jabiru. I understand that proper skills and 
training are essential to minimize the unavoidable risks of property damage, serious bodily injury 

and death that arise from the use of Jabiru products. 

2.1 List of Effective Pages / Issue Status 

¶ This manual is revised as a whole.  All pages retain the revision status of the overall document. 

¶ Altered text is shown in red. 

¶ In cases where the data contained in Appendix A is altered and the information in the main body of the 
manual is not an additional issue suffix will be applied: Issue 4-A1 indicates Issue 4 of the manual and 
Revision 1 of Appendix A.  Whenever the main manual is updated this suffix is re-set 

 

Table 1 ï List of Approved Revisions 

Issue Reason for Issue 

1 Initial Issue 

2 Added notes re crankcase dowel fit, general update 

3 

2: Reading this manual section added. 3.6: Tool & gauge notes expanded. 4: Inspect before cleaning, 
7/16ò bolt details, oil return manifolds. 5.8: engine cooling notes added. 5.9: notes re flywheel screws. 
5.10: oil return manifold notes. 5.11: barrel length notes, valve vacuum unit correction, pushrod length 
notes, hollow pushrod & rocker details. 5.15.2: new notes re fuel pump.  7.3: circlip notes, alternator 
installation notes.  

4 

Alter header. Add safety wire, hardware notes. Alter build book format. Create standard tables of 
torques, dimensions and clearances. Roller follower references added. Loctite 518 references added. 
Top valve spring washer inspection notes added. Rocker arm length note added. Flywheel dowel fit 
notes added. Reciprocating part weight limits added. 12-point 7/16ò nuts added.  Valve seat details 
altered. 
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Issue Reason for Issue 

5 

Appendix A Tables Altered. Parts table updated. Table 13: spark plug gap removed. Pushrod cover 
circlip installation details added (Section 7.3.4 & Figure 192).  Add certification basis notes (Section 2.4). 
Con rod installation altered (Section 7.1.3). Allowable compression side ring clearance altered (Table 
12).  Through bolt installation detail updated (Section 7.8, 7.3.3).  Add details for series-wound alternator 
(Table 13). Update propeller flange installation details (Section 7.8.16 and 5.9.1.3). Add details for 
pistons with valve relief (Section 7.3.1, 7.8) 

7 

Ground run-in procedure checklist updated (Section 9.9.10) 
Corrections made to Mandatory check and Mandatory replacement items (Section 5.2) 
Corrections made to Mandatory Replacement Parts table (Appendix D) 
Firing order of distributor caps changed to be looking from flywheel end (Figure 199) 
Correction of upper limit main bearing clearance Table 12 
Correction of build order for crankcase camshaft assembly 9.9.3 B Build Sheet 
Correction ï Torque flywheel bolts in one step to value specified in Table 9  

8 

Corrections made to Mandatory replacement items Top End Overhaul (Section 5.3) 
Corrections made to Mandatory replacement items Full Overhaul (Section 5.2) 
Spark plug torque setting corrected (section 9.1) 
Corrections made to overhaul tools and equipment (Section 3.7) 
Change Oil pressure limits for Hydraulic Lifter engines (220-350 kPa) 
Add note to prime and install hydraulic lifters with side bleed hole facing up 
Correct Distributor firing order diagram (Figure 199) 
Change alternator stator screw thread locker to Loctite 263 (section 7.5.2) 
Change to Subassembly E Build Sheet ï Flywheel, Ignition Coils, Starter Motor And Alternator 
Correct new build clearance tolerances (section 9.5) 
Add notes to Flywheel attachment procedure (section 7.8.7) 
Add note to Propeller Flange installation procedure (section 7.8.16) 
Reference to JEM0001 made in build sheets 
Update engine photographs (Figure 1 and Figure 2) 
Add alternator electrical load limit to section 9.6 
Add note to check the valve rotates correctly on a set of collets (section 7.3.4) 
Correction to Update table, section 13.2 

9 

Oil specification changed (was MIL-L-22851 now obsolete) to SAE J-1899 
Changes to Torque setting table made (Table 9) 
Additions to Top End Overhaul Mandatory replacement item table (section 5.3) 
Additions to Mandatory Replacement Parts Table (section 12.1) 
Add Crankshaft friction test procedure (section 4.4.2) 
Update to part history tables (section 13) 
Remove modified circlip pliars from Figure 21  
Clarify distributor shaft procedure (section 7.8.6) 
Remove alternator dimension from Figure 147 
Add laminated pole plates (Figure 149) 
óGenericô Torque settings removed (Table 9) 
Note to install stud bolts with Loctite 263 added, no longer 620 (section 7.2.1) 
Fuel pump assembly revision (section 7.7.2) 
Add part in trouble shooting (section 8.5) regarding zero leak-downs when cold 
Revise rocker bush installation (section 5.11.8 and Figure 99) 

10 
Update instructions for flywheel attachment using Nordloc washers (section 7.8.7) 
Update to run-in sheet (section 9.9.10) 

11 

Add Double valve springs build tolerances (section 9.2) 
Correct carburettor setting table (section 5.15.1) 
Sealant only to be applied to O-ring and NOT on the cylinder face (section 7.8.1) 
Reference to circlip orientation (section 7.8.10) 

12 

Change alternator coil resistance range and include procedural specification report to refer to on 
measuring resistance (section 9.6) 
Update Build Tolerance and Maximum Allowable Clearances (section 9.2, 9.5) 
Add additional columns for engine run-in sheet 
Add clearances for Gen4 óSlotted Skirtô pistons 
Add Torque settings and means of identifying the difference between forged and billet machined conrods 
(section 7.1.4) 

13 

Edits to some mandatory replacement items (section 5.2 and 5.3) 
Add Broad lobe oil pump installation and clearance requirements 
Add requirement to apply bead of Loctite 518 around crankshaft before installing crank-gear 

14 
Added details about orientation of broad lobe oil pump. 
Remove oil pump clearances, qualification of overhauls oil pumps by oil pressure readings 
Warning regarding use of oil additives 

15 Edit Table 10 Build Tolerances & Table 12 Wear Limits 
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2.2 Introduction 

¶ This Engine Overhaul Manual has been written to cover the 4-cylinder 2200 and 6-cylinder 3300 Jabiru 
engines. Many engine components are common to both engines, for example the cylinders, pistons, 
connecting rods etc, as well as many accessories and consequentially the procedures in this Manual 
apply equally to both engines. 

¶ Before attempting an overhaul the technician must be fully conversant with the appropriate Engine 
Instruction & Maintenance Manual and any relevant Service Bulletins, Service Letters or other 
manufacturerôs data.  Current information is available from the Jabiru Aircraft (Australia) web site ï 
www.jabiru.net.au . 

¶ Overhauls must only be carried out by an approved person.  Depending on the country and the category 
of the aircraft this may be a Licensed Aircraft Maintenance Engineer, an RA-Aus Level 2 or equivalent.  
The responsibility for determining what qualifications are necessary to carry out an overhaul belongs to 
the person carrying out the work. 

 

2.3 Applicability 

¶ This manual is applicable to all 2200 and 3300 engine models and variants. 

2.4 Certification Basis 

¶ The 2200C engine is type Certified to the CS-22 Subpart H standard.  Various 2200 and 3300 engine 
models also comply with the requirements of ASTM F2339. 

¶ These standards are not equivalent to FAR 33 or CS-E: CS-22 Subpart H and ASTM F2339 are simplified 
engine design standards designed to be suitable for small aircraft with up to two seats certified using CS-
22, CS-VLA or similar design standards. 

¶ In all cases, participants in these categories accept that the aircraft, engines and propellers are not 
manufactured to the same standards as aircraft in normal categories and that different reliability 
expectations apply. 

2.5 Reading This Manual 

¶ If you are reading this manual on a computer and want to be able to quickly zoom in and out: Hold down 
the Ctrl key while rotating the wheel button on your mouse.  In most programs this will instantly zoom in 
or out. 

¶ To do the same thing on a modern laptop either plug in a wheel mouse as detailed above or use the built-
in track-pad.  Put two fingers on the pad close together then move then apart diagonally.  To reverse, put 
two fingers on the pad at opposite diagonal points on the pad and bring them together diagonally.  This 
works on most modern PC-laptops. 

¶ This document has been created with hyperlinks between referenced items.  So, when reading the 
manual on a computer you can click on the page number of an item on the table of contents and the 
computer will skip to that page.  Also, if a paragraph says ñrefer to Section 5.9ò ï then you can click on 
the ñ5.9ò and automatically skip to that page.  Similarly, if Figures or Tables are referenced. 

¶ To open a search window press ñCtrl-fò.  Depending on the program, this will normally open a small search 
window where you can enter keywords.  For example, searching for the word ñlifeò will allow you to quickly 
find all reference to lifed maintenance items. 
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2.6 Degree of Difficulty 

¶ In this manual we have used a ñspanner scaleò to help overhaulers approach a job.  Anyone considering 
undertaking a task in this manual must realistically assess themselves against this scale and not attempt 
any task for which they lack knowledge or the required tools. 

Table 2 ï The Spanner Scale 

The Spanner Scale Translation 

 
Simple, basic, straightforward.  A careful layman, with guidance, can 
achieve this. 

 
Straightforward, but with some technical bits.  Basic knowledge, care 
and guidance needed. 

 
Straightforward, but requires special tools, training and/or judgement.  
Sound basic knowledge guidance and a careful approach are required. 

 
A technical job.  Take your time, double-check everything.  Only for the 
experienced overhauler. 

 
A difficult job.  Requires special tools, solid skills, good judgement.  
Only for experts. 

2.7 Manual layout 

¶ This Manual suggests that an engine overhaul will be conducted in three stages: Disassembly, Inspection 
and assessment, and Assembly. The intention is that an engine will initially be stripped and the mandatory 
replacement parts will be discarded. The remaining parts will be inspected and assessed for return to 
service and a single parts order will then be placed.  

¶ Final assembly can take place once all the required parts are present. 

2.8 Engine life  

¶ Engine life is expressed here in cycles, with 1 cycle being nominally in the vicinity of 1,000 hours, the 
actual number of hours achieved being heavily dependent on the use of correct operating and 
maintenance procedures and, to a lesser degree, operating conditions. 

¶ The expected life (expressed as time between complete overhauls) of a correctly operated and 
maintained Jabiru engine is 2 cycles, with a top end overhaul taking place at 1 cycle. 

¶ Various components of the engine have a service life which is determined ñon conditionò ï that is the 
overhauler must examine the part and make a judgement as to the partôs suitability for re-use.  Other 
parts are evaluated both on condition and by a fixed maximum life ï for example valves which are 
replaced around 1,000 hours (See Sections 5.1, 5.2 and 5.3). 

¶ Engine life is measured via direct tachometer hour meters or ñHobbsò meters.  Air switches or scaled hour 
readings based on cumulative power output are not to be used to determine when overhauls or services 
are due. 

2.9 Complete overhaul, top end overhaul, wear tolerances 

¶ While the overall thrust of this Manual is complete overhaul, distinction must be made between a complete 
overhaul and top end overhaul: the objective of a complete overhaul is to return the engine to a condition 
where it can be reasonably expected to achieve 2 cycles, while the objective of a top end overhaul is to 
return the top end of the engine (i.e. big ends, cylinders, pistons and cylinder heads) to a condition where 
it can be reasonably expected to achieve 1 cycle to take the engine to the next complete overhaul.  

¶ Consequentially the allowable wear tolerances for a top end overhaul, which is intended to achieve 1 
cycle, will be different to the allowable wear tolerances for a complete overhaul, which is intended to 
achieve 2 cycles.  

2.10 Mandatory updates  

¶ Jabiru has been producing engines for many years, and over that time we have made some 
improvements to our engine designs in light of operating experience. As a result we have compiled a list 
of mandatory updates that must be made to older engines during overhaul.  

¶ During the Inspection and assessment stage these modifications will be addressed for each 
Subassembly. 
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¶ The requirements of these modifications must be taken into account when ordering parts.  

¶ Section 10 refers. 

2.11 Mandatory replacement of parts 

¶ During overhaul (either complete or top end) some parts must be replaced regardless of condition: for 
example all bolts, all seals, O-rings, etc. Detailed listings will be found in the Inspection and assessment 
stage. 

2.12 Recording 

¶ Careful records of all overhauling work must be completed.  It is strongly recommended that the 
overhauler print out the build sheets given as a part of this manual and use them to record all the details 
of the job. 

¶ The overhaul booklets included in Section 9 are to be used for a top end overhaul ï using only those 
pages relevant to the parts of the engine being renewed. 
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2.13 General Description 

¶ The engines covered in this manual are all direct drive four and six cylinder, horizontally opposed, air-
cooled models. 

 
Figure 1 ï 2200 Engine 

 

 
Figure 2 ï 3300 Engine 
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2.13.1 Engine identification 

¶ Engine serial numbers are located on the engine number plate that is affixed to the right rear top of the 
crankcase. An explanation of the cross-reference of engine numbers may be found in Section 13.1. 

2.13.2 Build Configurations 

¶ At many places in this manual a serial number range will be referenced with respect to an aspect of the 
engine build ï i.e. S/No. 200 ï 250 use a triple-flexed widget while engines outside that range have 
double-flexed widgets.   

¶ In all cases this information refers to the configuration of the engine when it was originally built. 

¶ In many cases this information will be changed ï such as if the engine is upgraded to a newer 
configuration at overhaul.  The overhauler must be aware of the potential for these changes and confirm 
the engine configuration before beginning re-assembly. 

2.13.3 Part Identification 

¶ Several components of the engines have been revised since the engines entered production.  In some 
cases important differences between parts cannot be distinguished easily by inspection.  In these cases 
identification markings have been applied to the parts.  Where applicable, these markings will be shown 
and explained in the body of the manual below. 

2.13.4 Cylinder Numbering Convention 

  
Figure 3 ï Cylinder Numbering Convention 

2.13.5 Cylinder heads 

¶ The cylinder heads are machined from solid aluminium billet and are fitted to the cylinders by means of 
6 retaining cap screws per head. 

2.13.6 Valves, valve guides and seats  

¶ Stainless steel valves run in press fitted aluminium/bronze valve guides and seat against nickel steel 
valve seats that have been shrunk fit into the cylinder heads. 

2.13.7 Cylinders 

¶ Cylinders are machined in one piece from solid bar 4140 chrome molybdenum alloy steel, with the pistons 
running directly in the steel bores. 
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2.13.8 Pistons 

¶ The pistons are machined from aluminium castings and have 3 rings, the top 2 rings being cast iron to 
compliment the chrome molybdenum cylinder bores. The gudgeon pin (wrist pin) is of the full floating type 
and is retained by a circlip at each end. 

2.13.9 Connecting rods 

¶ The connecting rods are machined from solid bar 4140 chrome molybdenum alloy steel.  
They have replaceable bearing inserts in the crankshaft ends (big ends) and the piston ends (small ends) 
are machined to fit the gudgeon pin. The big end bearing end caps are fixed to the connecting rod by two 
Allen head cap screws through the rod into the end cap. 

2.13.10 Crankshaft 

¶ The crankshaft is machined from solid bar 4140 chrome molybdenum alloy steel and is stress relieved 
using a heat treatment process. The journals are precision ground prior to being inspected by the MPI 
(Magnetic Particle Inspection) method.  

2.13.11 Crankcase 

¶ The crankcase is machined from solid aluminium billet and consists of two halves divided along the 
vertical centreline and fastened together by the studs and nuts that retain the cylinders. The mating 
surfaces of the crankcase halves are joined without the use of a gasket, and the main bearing bores are 
machined for the use of automotive slipper type bearings. Thrust bearings are located fore and aft of the 
front double main bearing. The crankcase forms the bearings for the camshaft. 

2.13.12 Camshaft 

¶ The camshaft is machined from solid bar 4140 chrome molybdenum alloy steel and is hardened using a 
nitriding process. 

2.13.13 Valve operating mechanism 

¶ The camshaft is gear driven from the crankshaft. The camshaft operates cam followers that operate the 
valves though pushrods and valve rocker arms. The valve rocker arms are made from steel, induction 
hardened and mounted in the cylinder heads on steel shafts through low friction bronze/steel bushes. 

2.13.14 Solid lifters 

¶ 2200 and 3300 engines earlier than serial number [22A-2068] or [33A-961] utilise solid lifters driven by a 
330° camshaft. 

2.13.15 Hydraulic lifters  

¶ 2200 and 3300 engines from serial number [22A-2068] or [33A-961] use hydraulic lifters.   

2.13.16 Roller Followers  

¶ 2200 and 3300 engines from serial number [22A-3596] or [33A-2539] use hydraulic lifters with roller 
bases. 

2.13.17 Lubricating system 

¶ All engines employ a full pressure wet sump lubrication system. A positive-displacement pump driven 
from the front of the camshaft provides oil pressure, and oil is circulated to the oil galleries through a spin-
on automotive type oil filter.  An adaptor fitted beneath the oil filter feeds oil to the oil cooler. 

¶ The primary lubrication sections of the engine ï crankshaft, big ends etc ï use this full pressure lubrication 
system.  Secondary lubrication sections of the engine such as the cylinder heads and gearbox use low 
pressure lubrication systems while tertiary lubrication sections such as piston/bore lubrication uses splash 
lubrication. 

2.13.18 Cooling system 

¶ Cooling is provided by air pressure that is built up above the cylinder heads in the ram air ducts and 
discharged, with an accompanying pressure drop, down through the cooling fins on the cylinder heads 
and cylinders and out of the lower rear of the engine cowling. 
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2.13.19 Induction system 

¶ All engines are equipped with a BING brand pressure compensating float type carburettor. The inlet 
manifold is mounted in direct contact with the engine oil sump, thus providing a relatively constant 
temperature in the manifold for more uniform vaporisation of fuel.  
Fuel-air mix is distributed from the manifold to the cylinder heads by individual tubes. 

2.13.20 Ignition system 

¶ Dual transistorised ignition is provided by two flywheel mounted rare earth magnets that energise two 
fixed coils mounted adjacent to the flywheel. The resulting high-voltage current is distributed to the spark 
plugs by two gear driven distributors and associated high tension leads. The ignition system has fixed 
timing and is fully redundant, self-generating, and does not depend on battery power for operation. Spark 
is not generated below 275rpm crankshaft speed. 

2.13.21 Electrical charging system 

¶ An integral alternator, using rare earth magnets, provides alternating current for battery charging and 
powering electrical accessories. The alternator is attached to the flywheel and is driven directly by the 
crankshaft. The alternating current goes to a firewall-mounted regulator and thence to the aircraft 
electrical system. 

2.13.22 Starter motor 

¶ The 1.5kw starter motor is mounted to the engine mounting plate at the left rear of the engine with the 
drive gear positioned above and ahead of the flywheel when not engaged. 

2.13.23 Sump 

¶ The engines are equipped with a wet sump lubrication system.  The sump is a cast aluminium item fitted 
to the underside of the engine and also provides the mounting points for the induction system and oil 
cooler. 

2.14 Assessing An Engine 

¶ While not intended as a complete guide, the overhauler must be aware that the following factors will affect 
the service life of an engine.  With familiarity the overhauler will be able to look at an engine on receipt, 
assess it and have an excellent idea of what will need to be done and what has caused any issues.  For 
example: 
1. Overheating causes higher than normal oil consumption. 
2. Hydraulic engines prior to oil fed rockers (hollow pushrods) have higher wear in rocker bushes. 
3. Non adherence to published bulletins will shorten engine life.  It is essential that operators keep up-

to-date with all updated Jabiru Service information. 
4. Operation with defective valves (partially sealing valves) will end with structural failures and expensive 

repairs. 
5. Operation with poor quality or incorrect fuel will cause problems. 
6. Oil/fuel additives are not to be used; some have proven to have highly detrimental effects on engines. 
7. Incorrect load (propellers) will shorten engine life. 
8. The installation and matching of the engine and propeller to the aircraft are absolutely essential for 

getting the best out of Jabiru Engines.  Guidance material is available in the Jabiru Engine Installation 
Manuals and Instruction & Maintenance Manuals. 
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3 General overhaul procedures 

3.1 Manual layout 

¶ This manual is intended for use by experienced technicians and while all processes will be explained as 
clearly as possible, some knowledge is assumed.  This manual is not intended to be sufficient reference 
for a person with no other training to safely complete an overhaul. 

¶ The sections of the Manual are arranged in the stages in which work will be performed: the engine is 
stripped, all components are either discarded (mandatory replacement items) or cleaned then inspected 
and assessed for return to service and parts are ordered then the engine is assembled and finally tested 
and run-in. 

¶ This Manual will describe the overhaul procedures by individual Subassembly of the engine, thus dividing 
the manual, for all practical purposes, into a series of individual handbooks dealing with each 
Subassembly in turn. 

¶ The disassembly stage will be described in a slightly different sequence from the Subassemblies used in 
the Inspection and assessment and Assembly stages. 

¶ Many of the photographs throughout this Manual are of a 2200 engine ï the procedures used are common 
across Jabiru 4 and 6 cylinder engines, the only difference being the number of cylinders. 

¶ Since there are various overhaul practices and instructions of a non-specific nature, such as cleaning and 
inspection, which apply equally to all basic engine components, these general instructions will be grouped 
together where possible, to avoid repetition. 

3.2 Directional References 

¶ In all references to orientation such as ñthe front of the engineò it will be assumed that the engine has 
been installed in a tractor configuration and ñfrontò refers to the propeller end of the engine while ñrearò 
refers to the flywheel end of the engine. ñLeft handò and ñright handò refer to the same orientation when 
standing behind the engine facing towards the front of the engine.  

3.3 Top End Overhaul vs Full Overhaul 

¶ While the overall thrust of this Manual is complete overhaul some sections can also be applied to a top 
end overhaul. 

¶ A top end overhaul means overhauling only the ñtop endò of the engine: big ends, cylinders, pistons and 
cylinder heads. If a top end overhaul is being conducted then only those items listed in Section 5.3 should 
be removed from the engine during the engine strip procedure.   

¶ Note that greater wear tolerances may be used for a top end overhaul than would be used for a complete 
overhaul as a top end overhaul is only required to achieve a life of 1 cycle, taking the engine through to 
the next complete overhaul, whereas a complete overhaul is intended to return the engine to a state 
where it can be expected to achieve a life of 2 cycles. 

¶ As for disassembly, on assembly only certain sections of this manual are relevant for a top end overhaul.  
These are detailed in Section 6. 

3.4 Special Classes of Overhaul 

¶ The following section discusses unusual cases, where an engine is presented to the overhauler where 
something other than normal operation has taken place.   

¶ In general the procedures for dealing with these are the same as those for a normal overhaul, however 
the overhauler must be particularly alert and vigilant for unusual features within the engine.  For example, 
during a severe prop strike the engine mount plate is often bent ï sometimes only slightly ï and this sort 
of damage may be missed if the inspection process is in any way lax. 

3.4.1 Bulk Strip 

¶ A Bulk Strip is a special class of procedure where an engine is pulled apart, inspected and then put back 
together again ï generally using all the same components.  It is generally called for when something has 
happened to put the internal condition of the engine into doubt ï such as a propeller strike, in-flight failure 
or improper long term storage. 

¶ In its purest form a bulk strip will not affect the life of the engine ï so an engine which has a bulk strip at 
a time in service of 700 hours will still only have 300 hours left to run after the bulk strip has been 
completed and the engine re-assembled.  However, often the customer will decide to incorporate a mini-
overhaul or top-end into the bulk strip. 
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¶ The point of the bulk strip is to check several critical items inside the engine to ensure that it is suitable 
to be returned to service.  Depending on what has happened to the engine some parts will mandatorily 
be replaced. 

¶ In addition to the potential damage to the engine which required the bulk strip in the first place it is Jabiru 
policy that the engine must be made up-to-date and airworthy before being re-assembled.  This means 
that items which are listed as a ñMandatory Updateò within this manual must be carried out during a bulk 
strip as they would be during an overhaul.  For example a crankshaft which has no flywheel dowels must 
be updated to accept them or replaced by a new assembly during a bulk strip. 

3.4.1.1 Bulk Strip Checklist 

¶ Personnel carrying out a bulk strip must be qualified to the same degree as those carrying out a full 
overhaul. 

¶ The tools, equipment, sealants and compounds used in the bulk strip are the same as those used for a 
full overhaul ï the person carrying out this work must have all available. 

¶ Measure crankshaft and propeller flange run-out before disassembling the engine to help gauge the 
potential severity of the damage to the engine.  Use the procedure detailed in Section 4.4.1. 

¶ Engine strip and cleaning are the same as detailed in Section 4. 

¶ Check for mandatory updates as detailed in Section 4 and replace / rework parts as necessary. 

¶ Re-measure crankshaft and propeller flange run-out on the bench for best accuracy. 

¶ MPI test the propeller flange, crankshaft and connecting rods. 

¶ Replace all screws used in the propeller flange, flywheel and connecting rod attachments. 

¶ Replace O rings and gaskets as required. 

¶ Replace piston circlips with new parts 

¶ Assembly of the engine is as detailed in Section 7. 

¶ Fill out engine build sheets. 

¶ Carry out engine test runs 

¶ Carry out post-run inspections. 

¶ Complete a report for the customer, detailing what was found in the engine and which parts were 
replaced. 

3.4.2 Propeller strike procedures 

¶ Propeller strike is categorized as being one of 2 types: low power strike and high power strike.  

¶ A low power strike is defined as a propeller strike encountered while the engine is operating at a low 
power setting (eg. while taxiing) with a standard Jabiru softwood propeller.  Damage to the propeller must 
extend no more than 100mm inwards from the blade tips.  If any of these parameters are not met the 
event is considered to be a high power strike. 

¶ High power strikes also include any other type of abrupt engine stoppage at any other engine operating 
condition. 

¶ The flywheel retaining cap screws (6) and propeller flange retaining screws (6) need to be replaced after 
any prop strike. 

3.4.2.1 Low Power Prop Strike Checklist 

¶ The flywheel retaining cap screws (6) and propeller flange retaining screws (6) need to be replaced after 
any prop strike. 

¶ If a low power strike has been encountered then crankshaft runout must be checked as detailed in Section 
4.4.1 and if necessary the propeller flange and/or the crankshaft may need to be replaced. 

¶ When replacing the flywheel and propeller flange cap screws remember that they are held in place with 
Loctite 620, which is very strong.  They will be very difficult to undo and great care must be taken not to 
break any of them. Lock the crankshaft from turning and then apply heat to the area around the cap 
screws, and then try to crack each cap screw loose using an Allen key and a 3/8ò breaker bar. This step 
may involve heating the end of the crankshaft several times until you can safely undo each cap screw.  
Details on removing these screws are included in Section 4.5.4.  The procedure to be used for replacing 
the screws in the propeller flange is the same. 

¶ Do NOT apply heat directly to the cap screws because this could weaken the screw material, but rather 
apply the heat to the area around the cap screws. This is particularly important because you will need to 
apply considerable turning force to undo each cap screw. 
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¶ Clean out all threads and then prime the threads and the new cap screws with Loctite 7471 cure 
accelerator and allow to dry. Apply a few drops of Loctite 620 Retainer to each thread and each cap screw 
and tighten in sequence to the recommended torque value from the table of limits.  Section 7.8 details 
the assembly of the flywheel and propeller flange to the engine ï these procedures are also to be used 
here. 

3.4.2.2 High Power Strike Repair Checklist 

¶ Jabiru policy for a high power strike is to Bulk Strip in accordance with Section 3.4.1.1: Disassemble, 
clean and inspect the engine updated.  Re-assemble the engine, complete build sheets, test run, carry 
out a post-run inspection and complete a report for the customer. 

¶ In particular, carefully check that the engine mount plate has not been bent, check the propeller flange 
for condition and straightness and inspect the flywheel connection for damage.  Replace the crankshaft 
and MPI inspect the connecting rods.  Check and carry out any mandatory updates. 

3.4.3 Abrupt Engine Stoppage 

¶ An abrupt engine stoppage may be caused by a number of different failures within the engine but 
essentially any hard, harsh stoppage of the engine is considered to fall into this category.  A piston failure 
is a typical example. 

¶ Abrupt engine stoppages are treated the same as high power propeller strike. 

3.5 Sequence of Events  

1. Engine Build Sheet / Checklists ï fill out the necessary documents to record the details of the 
engine.  Prepare the necessary sheets to record the configuration / condition of the engine as it 
is disassembled, cleaned and inspected. 

2. Disassemble ï disassemble the engine to the extent necessary for the proposed work ï i.e. the 
top end only for a top end overhaul or completely for a full overhaul. 

3. Clean, Inspect, Measure And Assess ï clean the engine components, measure wear items and 
assess the engineôs parts for re-use.  Inspect parts as required (i.e. visual or Magnetic NDT 
processes).  Refer to the mandatory replacement list given in Section 5 and if applicable, remove 
and quarantine any superseded components.  Refer also to all the supplementary data applicable 
to the engine ï such as Service Bulletins and Service Letters.  This step is critical for the 
overhauler to assess the overall condition of the engine. 

4. Assemble ï Re-assemble the engine. 
5. Test Run ï A proof run and then running-in is necessary before the overhaul is considered 

complete.  Running-in may be carried out in the air or, preferably, on a specialised ground-run 
stand using special oversized cooling ducts and oil cooler. 

6. Record ï The records of the overhaul must be completed, including lists of parts replaced and 
the records of the run-in (temperatures, pressures etc). 
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3.6 Maintainer Requirements 

¶ The following are recommended as the minimum requirements for someone carrying out routine 
maintenance and inspection on Jabiru Engines. 

3.6.1 Facilities 

¶ An enclosed workspace with a sealed (i.e. not dirt) floor, adequate lighting, provision of compressed air 
and mains electricity. A clean, dust controlled area is required for heavy engine maintenance. 

3.6.2 Training 

¶ Completion of an approved instruction course specific to Jabiru Engines.  Approved courses include those 
offered by Jabiru Aircraft Australia or by local Jabiru Aircraft representatives however completion of these 
courses does not guarantee competence. Jabiru training does not override requirements of the local 
Airworthiness Authority. 

3.6.3 Rating 

¶ Commercial maintainers must hold suitable ratings as required by their local Airworthiness Authority. 

3.6.4 Experience 

¶ A minimum of 1 yearsô experience working on Jabiru Engines under supervision is recommended for 
commercial maintainers before working un-supervised and before undertaking Top End Overhauls, Total 
Overhauls, Bulk Strips and other heavy maintenance. 

3.7 Overhaul Tools & Equipment 

3.7.1 Tool & Gauge Control 

¶ Tool and gauge control is an important part of aviation maintenance systems.  Tools and gauges must 
be accurate enough for the intended use (i.e. you would not use a 12ò steel ruler to measure the cylinder 
bore diameter) and be accurately calibrated ï for example by an approved laboratory.   

¶ Calibrations must be kept up to date.  This means a check calibration every year or more frequently for 
regularly used, critical tooling. 

¶ Even quality equipment will wear over time so items like reams, go / no-go gauges and valve seat cutting 
tools must periodically be checked to ensure they remain within limits. 

3.7.2 Tools: 

Access to the following tools will be required: 

¶ Allen keys: 1/4ò, 5/32ò 3/16ò and 3/16ò ball end in regular 3/8ò drive and ñTò handle  

¶ Circlip pliers (internal) 

¶ Crowsfoot: 2ò in regular 3/8ò drive: 7/16ò, İò 

¶ Hydraulic lifter tool (hydraulic lifter engines only) refer to the drawing in the appendix 

¶ Pliers: long nose, regular square jaw, side cutters 

¶ Ring/open end spanners: 5/16ò, 3/8ò, 7/16ò, 1/2ò, 9/16ò, 10mm, 17mm 

¶ Ratchet 3/8ò drive, breaker bar, 2ò extension bar, 3/8ò, 7/16ò, 1/2ò sockets, 7/16ò tube socket, 18mm spark 
plug socket 

¶ Screwdrivers: flat blade and Phillips head in various sizes 

¶ Feeler gauges: metric and imperial sizes 

¶ Torque wrench: 3/8ò drive, ñnameò brand (Snap-On, Warren & Brown etc), recently calibrated 

3.7.3 Equipment: 

Access to the following equipment will be required: 

¶ Bench vice with padded jaws 

¶ Calipers: must read up to 180mm 

¶ Degreasing/cleaning system with solvent/solution containment/recycling 

¶ Degree wheel 

¶ Dial indicator and magnetic stand, vee blocks 

¶ Hand press 
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¶ Heat gun or small butane/propane torch with a soft pencil flame 

¶ Micrometer and internal measuring tools, must read up to 100mm 

¶ Multimeter or an ohmmeter  

¶ Spring scale: must read up to 2.5kg in 0.1kg increments 

¶ Thread taps: 1/4", 5/16ò, 3/8ò UNF and UNC 

¶ Valve seat cutters: 30°, 45° and 60° 

¶ Valve spring compressor, motorcycle type or a óGô clamp with a machined spring cup 

3.7.4 General: 

¶ Bearing blue, sometimes referred to as Prussian blue 

¶ Brass drifts, punches, rags, soft mallet, hammers 

¶ Greases: molybdenum disulphide, general purpose 

¶ Loctite compounds: 242/243/262 ThreadLocker, 515 Sealant, 620 Retainer, 7471 Cure Accelerator 

¶ Lubricants: engine oil, Nulon L90 

¶ TorqueSeal brand security marking compound 
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3.7.5 Recommended Sealants Compounds & Lubricants 

 
Figure 4 ï Sealants, Compounds & Lubricants #1 

¶ Loctite 7471 Cure Accelerator - Loctite 7471 is used where increased cure speed of Loctite anaerobic 
products is required.  7471 is particularly recommended when prevailing temperature is low (<15 °C).  
Used as a surface prep when very high quality fitting of screws is required. 

¶ Nulon Extreme Pressure Anti-Seize Lubricant (L90) offers extremely high film strength and adhesion to 
protect moving parts against friction, wear and seizure in all types of extreme conditions.  Used to lubricate 
parts during assembly, initial start and running. 

 
Figure 5 ï Sealants, Compounds & Lubricants #2 

¶ Loctite Gasket Maker 515 Flange Sealant is a flexible, gasketing material for use on rigid machined 
flanges with less than 0.015"gap. 

¶ Loctite Gasket Sealant #2 is a black, reliable, paste-like gasket sealant, dressing, and coating. Sets more 
slowly to a pliable film best suited for non-rigid, vibrating assemblies. Used on the induction manifold. 

¶ Bearing Blue ï a high colour marking aid which spreads very easily, does not clog or dry out. 
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Figure 6 ï Sealants, Compounds & Lubricants #4 

¶ Loctite C5-A Copper-Based Anti-Seize Lubricant. Prevents corrosion and seizure in high temperature 
environments; up to 1800oF (980oC), most commonly used on spark plugs, exhaust bolts, cylinder head 
bolts.   

¶ Torque Seal F900 anti-tamper compound.  Used to mark screw heads, nuts and washers.  After setting 
becomes brittle so that any movement between these parts is clearly indicated by cracking in the Torque 
Seal.  Used on many fasteners on the engine and aircraft, including engine through-bolt fasteners. 

   
Figure 7 ï Sealants, Compounds & Lubricants #4 

¶ Loctite Gasket Maker 515 Flange Sealant is a flexible, gasketing material for use on rigid machined 
flanges with less than 0.015"gap. 

¶ Loctite Gasket Eliminator 518 Flange Sealant forms a flexible, solvent-resistant seal that will not tear or 
decay. Seals to 300 °F and fills gaps to 0.50". It can be used on flexible metal assemblies, including 
aluminum surfaces. 

¶ Rubber grease ï used to initially fill seals and lubricate rubber parts on assembly ï though Nulon L90 is 
preferred and generally more effective. 

¶ High-temp grease ï used to give initial start-up lubrication to many parts of the engine, including the oil 
seals. 

¶ ñCam Honeyò (Molybdenum Disulphide) for cam journals and lobes. 

http://www.google.com.au/imgres?imgurl=http://www.germansupply.com/home/image.php?productid=16351&imgrefurl=http://www.germansupply.com/home/customer/product.php?productid=16351&h=225&w=300&sz=38&tbnid=ZFUfYNrDxMhkPM:&tbnh=131&tbnw=175&zoom=1&usg=__nyP6wh1pPY1hEjcPjJY__nn09Do=&docid=C7GfzP8m4cWLnM&hl=en&sa=X&ei=884qUd_3O4msiAe30oGgBg&ved=0CDsQ9QEwAg&dur=1146
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3.8 Loctite 620 & Other Retaining Compounds 

 
Figure 8 ï Sealants, Compounds & Lubricants #3 

¶ Loctite 620 is designed for the bonding of cylindrical fitting parts.  Typical applications include locating 
pins in radiator assemblies, sleeves into pump housings and bearings in auto transmissions. Particularly 
suitable for applications where temperature resistance up to 200°C is required.  Used as an ultra-strong 
threadlock.  Loctite 620 is specified in several places in Jabiru Engine assembly where a reliable bond is 
essential. When using it, follow the rules below: 

WARNING 
Failure to use Loctite 620 correctly can result in engine failure 

- Check use-by dates.  Loctite 620 (like most other compounds used on the engine for sealing etc) 
has a use-by date.  Generally this is not printed on the bottle but can be found by contacting the 
distributor and telling them the batch number. 

- Work fast.  Loctite 620 can cure very quickly.  All screws must be torqued to final settings as quickly 
as practical.  Anything more than a minute is not recommended, particularly if cure accelerator spray 
(Loctite 7471) is used. 

- Only use as much as required/specified.  Excess compound can make it nearly impossible to 
disassemble the parts later. 

- Surface preparation is critical.  Threads must be cleaned and prepared properly. 
- To Remove.  Can normally be achieved by heating the screw to over 150°C using a pencil-point gas 

burner.  Minimise direct heat applied to the head of the screw as this can weaken the drive socket ï 
direct heat towards the thread as must as possible. 

 

¶ Loctite 263 is designed for the permanent locking and sealing of threaded fasteners.  Typical applications 
include the locking and sealing of large bolts and studs (up to M25 ).  A high strength threadlock. 

¶ Loctite 243 is designed for the locking and sealing of threaded fasteners which require normal 
disassembly with standard hand tools. Particularly suitable for applications on less active substrates such 
as stainless steel and plated surfaces, where disassembly with hand tools is required for servicing. A 
medium-strong threadlock.  Typically used for cap screws into castings or Aluminium. 

  



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  29 of 204 
 

3.8.1 Special Tools 

¶ Special tools can simplify the process and are shown in the photos below. 

 
Figure 9 ï Safety Wire / Wire Pliers 

¶ Wire used to secure items (nuts, bolts etc) to prevent rotation in service. 

 

  
Figure 10 ï Valve Compressor / Lifter Bleed Tools 

  
Figure 11 ï Dimensional Details For Lifter Tool 

¶ Used to compress the valve springs, allowing the rocker shaft to be removed and the hydraulic valve 
lifters to be bled. 
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Figure 12 ï Valve Leakage Vacuum Tester 

¶ Connected to an air compressor generates a vacuum which is applied to the valve (while closed) to check 
for a poorly-sealing valve / seat.  See Section 5.11.5 for details of use. 

  
Figure 13 ï Valve Spring Compressor / Collet Remover 

¶ Modified sash clamp shown (commercial types are also available).  Used to compress the valve spring 
to allow the collets to be removed from the valve and then the valve to be removed from the head.  Also 
used for installation. 

 
Figure 14 ï Solid Valve Lifter ï Rocker Adjustment Tool 

 
Figure 15 ï Valve Guide Size Gauges 

A screwdriver brazed to a modified spanner.  Used to simplify 
adjusting the valve clearances in a solid-lifter engine.  The spanner 
turns the rocker lock nut while the screwdriver turns the adjuster. 

Go-Nogo gauges are used to quickly and accurately check the 
inner size of a valve guide.  Sizes 7.03 / 7.04 / 7.05 / 7.06 / 7.07 / 
7.08. Gauges produced by óPrittieô (www.prittie.com.au) are used 
in the factory.  
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Figure 16 ï Leak Down Tester 

 
Figure 17 ï Hand Press & Inserts 

¶ A hand press is used to install rocker bushes, distributor shaft and crankshaft seals.  Inserts are made 
for the press to suit the parts. 

  
Figure 18 ï Piston & Ring Installer 

¶ Simplifies compressing the piston rings to allow installation of the piston / ring assembly to the cylinder. 

 
Figure 19 ï Cylinder Hone Helper 

¶ Used during honing with a ñChristmas treeò hone to make the base of the cylinder complete.  Without the 
hone helper the hone would catch on the cylinder skirts.  4ò ñChristmas treeò hone shown at right. 

Note ï It is highly recommended that all honing processes required for cylinder barrels be 
outsourced to an experienced and reputable machine shop rather than making use of a Christmas 

tree hone. 

An adaptor is made by welding a compressor air fitting to the base 
of an old spark plug.  The adaptor is screwed into the spark plug 
hole of a head and connected to the leak-down tester to check the 
condition of the cylinder assembly. 
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Figure 20 ï Piston Circlip Remover and Installer 

¶ Modified screwdrivers shown on left which are used to remove the circlip from the piston. 

¶ Tool shown on right which is used to install the circlips to the piston. 

 
Figure 21 ï Standard Circlip Pliers 

¶ Standard (internal) circlip pliers are required.   

 

 
Figure 22 ï Optical Tachometer 

 
Figure 23 ï Crankshaft / Flywheel Drilling Jig (for Dowels) 

An accurate optical tachometer.  Reads directly from reflective 
strips fitted to the propeller and is used whenever an accurate 
check of RPM is required.  Will usually read propeller RPM in 
sunlight without reflective strips. 

A tool which is used to drill dowel holes in early model 
crankshafts and flywheels.  Jabiru Service Bulletin JSB012 
refers. 
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Figure 24 ï Degree Wheel 

 
Figure 25 ï Supplementary Oil Pressure Gauge 

 
Figure 26 ï Crankshaft Run-Out Test Bed 

¶ A test bed to simplify measuring crankshaft and propeller flange run-out.  This can also be done in a 
crankcase half. 

 
Figure 27 ï Ignition Coil Tester 

A degree wheel or degree disc ï used during engine assembly to 
check engine timing. 

Used during initial engine proof runs and / or running-in.  Used as a 
more accurate gauge to confirm the readings of the standard aircraft 
oil pressure gauge.  Fitting uses 1/8 NPT thread. 

Used to test ignition coil 
performance. 



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  34 of 204 
 

  
Figure 28 ï ñFinger Barò 

¶ A long lever arm fitted with pins that pit into the propeller flange holes.  Allows the crank to be held easily 
while tightening or loosening propeller flange or flywheel screws.  

  
Figure 29 ï Cam Timing Tool (Hydraulic Lifter) 

¶ A piece of material (Nylon has been used here) machined to fit neatly into a hydraulic lifter socket with a 
socket in its tip to accept a dial gauge probe.  As it sticks out the side of the case (unlike a normal hydraulic 
lifter) it is easier to use when checking cam timing. 

 
Figure 30 ï Carburettor Needle Seat Remover and Installer 

The tap (at bottom) is used to cut a thread into 
the needle seat (small part, middle-left).  The 
slide hammer (at top) screws into this thread 
and is used to draw the needle seat out of the 
carburettor.  The nylon driver (in centre) is used 
to fit the new needle seat to the carburettor 
body. 
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Figure 31 ï ñCrowsfootò Adaptors 

¶ Commercially available tool designed for high-torque applications on small nuts. 

 
Figure 32 ï Crankcase Dry Fit Through-Bolts and Nuts 

¶ A set of engine through-bolts, spacers and non-locking nuts used to speed up test assembling of 
crankcases to measure bearing clearances etc. 

 
Figure 33 ï Dial gauge used to locate TDC 

 

 
Figure 34 ï Crankcase Stud Remover 

A tool which clamps onto the tip thread of the stud, holding 
it tightly and allowing the stud to be screwed out of the 
crankcase. 

As well as Crankshaft run-in, a dial gauge 
is also used to locate top dead centre 
(TDC) in the cylinder. 
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Figure 35 ï Crankcase Dowel Remover 

 

 
Figure 36 ï Crankshaft Welch Plug Installer / Remover 

 

 
Figure 37 ï Universal Joint tool FU14B 

¶ Snap-On tool FU14B ï a universal joint with inbuilt 7/16ò nut drive. Used for changing through-bolt nuts 
without removing cylinder heads. 

¶ FU16B is the equivalent part with İò socket for use on 7/16ò 12-point nuts. 

 
  

Essentially a long, large punch used to both remove and 
install the welch plugs from the ends of the crankshaft. 

An adapted puller used to remove the dowel pins from the 
crankcase halves. 
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3.8.2 Torque / Tension Wrench 

 
Figure 38 ï Torque Wrench & Crowsfoot Adaptor Setting 1 

 
Figure 39 ï Torque Wrench & Crowsfoot Adaptor Setting 2 

¶ A good torque wrench is an essential tool for maintaining and overhauling Jabiru Engines.  Itôs important 
to realise however that even the best wrench needs calibrating occasionally.  This can be done using a 
dead weight on the end of a known arm or ï preferably ï sending the wrench away to be calibrated.  Note 
that Civil Aviation Authorities generally require that the tool be calibrated in a way which is traceable to a 
NATA-standard laboratory. 

¶ A ñCrowsfootò extension as shown in Figure 31 is also necessary ï it allows high torque settings to be 
used on small nuts without damaging them.  The crankcase through bolt nuts used on Jabiru engines are 
a good example of an application suitable for a crowsfoot extension.  However, when using the extension 
as shown in Figure 38 the extra length will throw off the torque setting of the wrench.  This must be 
corrected using the following formula: 

ὃὨὮόίὸὩὨ ὝέὶήόὩ ὛὩὸὸὭὲὫὙὩήόὭὶὩὨ ὝέὶήόὩ ὛὩὸὸὭὲὫ .    

¶ L1 is the distance from the middle of the grip of the handle to the centre of the wrench drive lug 

¶ L2 is the distance in the direction of the handle from the centre of the wrench drive lug to the centre of 
the nut socket of the adaptor. 

¶ For example: a nut needs to be tensioned to 30lb.ft.  The torque wrench is 12ò long and the crowsfoot 
extension is 2ò long.  The extension is oriented as shown in Figure 38. This means that the torque wrench 
must be set to: 

ὃὨὮόίὸὩὨ ὝέὶήόὩ ὛὩὸὸὭὲὫσπ 
ρς

ρςς
 

ὃὨὮόίὸὩὨ ὝέὶήόὩ ὛὩὸὸὭὲὫσπ πȢψυχςυȢχὰὦȢὪὸ 

¶ If the extension is oriented at 90° to the wrench as shown in Figure 39 then no correction is needed 
because L2 is zero. 

L1 

L1 

L2 = 0 

L2 
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Figure 40 ï Using A Crowsfoot Adaptor 

3.8.3 Torque Application Procedure 

 

¶ Good torque application technique is essential if an accurate bolt torque reading is going to be 
obtained.  

¶ Firstly the nut must be tightened smoothly.  Any jerks or bumps can cause the torque reading to be 
obtained prematurely.   

¶ The torque must be obtained while the nut is turning. If you stop to reposition the torque wrench and 
then the required torque reading is obtained without the nut turning, the nut needs to be loosened a 
little and then tightened again so the torque reading is obtained while turning.  

¶ Unless specified otherwise all torque settings given in this manual are ñdryò ï i.e. no special lubricant 
is applied to the threads or parts.  Where directed otherwise it is vital that the directions are followed 
exactly. 

 

  

Corrected Torque Setting Required No Correction Required. 
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3.9 Safety Wire 

 

¶ Only stainless steel safety wire is used on the Jabiru Aircraft Engine. 

¶ There are two methods of safety wiring; the double-twist method that is most commonly used, and 
the single-wire method used on screws, bolts, and/or nuts in a closely-spaced or closed-geometrical 
pattern such as a triangle, square, rectangle, or circle. The single-wire method may also be used on 
parts in electrical systems and in places that are difficult to reach. 

¶ When using double-twist method of safety wiring, 0.032 inch minimum diameter wire should be used 
on parts that have a hole diameter larger than 0.045 inch (1.1mm). When using the single-wire 
method, the largest size wire that the hole will accommodate should be used. 

WARNING 
Care must be taken not to confuse steel with Aluminium wire. 

¶ There are many combinations of safety wiring with certain basic rules common to all applications. 
These rules are as follows. 
a. When bolts, screws, or other parts are closely grouped, it is more convenient to safety wire them 

in series. The number of bolts, nuts, screws, etc., that may be wired together depends on the 
application. 

b. Drilled boltheads and screws need not be safety wired if installed with self-locking nuts. 
c. To prevent failure due to rubbing or vibration, safety wire must be tight after installation. 
d. Safety wire must be installed in a manner that will prevent the tendency of the part to loosen. 
e. Safety wire must never be over-stressed. Safety wire will break under vibrations if twisted too 

tightly. Safety wire must be pulled taut when being twisted, and maintain a light tension when 
secured (Figure 42). 

f. Safety-wire ends must be bent under and inward toward the part to avoid sharp or projecting ends, 
which might present a safety hazard. 

g. Safety wire inside a duct or tube must not cross over or obstruct a flow passage when an alternate 
routing can be used. 

h. Check the units to be safety wired to make sure that they have been correctly torqued, and that 
the wiring holes are properly aligned to each other. When there are two or more units, it is 
desirable that the holes in the units be aligned to each other. Never over-torque or loosen to obtain 
proper alignment of the holes. It should be possible to align the wiring holes when the bolts are 
torqued within the specified limits.  However, if it is impossible to obtain a proper alignment of the 
holes without under-torquing or over-torquing, try another bolt which will permit proper alignment 
within the specified torque limits. 

i. To prevent mutilation of the twisted section of wire, when using pliers, grasp the wires at the ends. 
Safety wire must not be nicked, kinked, or mutilated. Never twist the wire ends off with pliers; and, 
when cutting off ends, leave at least four to six complete turns (1/2 to 5/8 inch long) after the loop. 
When removing safety wire, never twist the wire off with pliers. Cut the safety wire close to the 
hole, exercising caution. 

j. Install safety wire where practicable with the wire positioned around the head of the bolt, screw, 
or nut, and twisted in such a manner that the loop of the wire fits closely to the contour of the unit 
being safety wired. 

¶ When using a wire twister (safety wire pliers), grip the wire in the jaws of the wire twister and slide the 
outer sleeve down with your thumb to lock the handles or lock the spring-loaded pin. 

¶ Pull the knob, and the spiral rod spins and twists the wire. 

¶ Squeeze handles together to release wire. 

WARNING 
When using wire twisters, and the wire extends 3 inches beyond the jaws of the twisters, loosely 

wrap the wire around the pliers to prevent whipping and possible personal injury. Excessive 
twisting of the wire will weaken the wire. 
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Figure 41 ï Safety Wire Details 

 

 
Figure 42 ï Safety Wire Installation Using a Twister/Pliers & By Hand 

 

3.10 Hardware 

 

¶ Certain applications on the Jabiru Engine must use particular grades of hardware: 
- Propeller flange attach screws, flywheel attach screws, connecting rod cap screws must be ñUnbrako 
1960ò or ñBrighton Best 1960 Gradeò screws in black (not plated) finish. 

- Where a specific type of hardware is described ï i.e. AN4 bolts, ARP 12-point nuts ï hardware must 
meet the specifications for that type of hardware. 

- Custom hardware ï such as through bolts ï must be as described in this manual. 

WARNING 
Failure to use correct hardware may lead to an unsafe condition. 
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4 Disassembly Procedure 

¶ As each part is removed from the engine it should be set aside for later evaluation ï in our factory engine 
workshop we use disposable plastic containers to keep all of the smaller components (cap screws, bolts, 
nuts, washers, etc) separate during disassembly.  

4.1 Preliminary Cleaning 

¶ Inspect engines carefully before cleaning.  The patterns of dirt, oil etc can indicate damage or wear and 
provide valuable information of which tasks should be added to the overhaul or inspection process. 

¶ The engine must be cleaned externally before it is removed from the aircraft. A stiff-bristled brush, solvent 
(de-greaser), water and some compressed air will usually be adequate for this task. 

4.2 Remove The Engine From The Aircraft  

¶ Remove the cowlings and the spinner. Remove the propeller. Disconnect both cables from the battery 
and remove the battery from the aircraft. Disconnect the earth cable and free the starter motor power 
cable from the wiring loom. 

¶ Remove the muffler and then remove the oil drain plug and drain the oil from the engine. Remove the 
ram air ducts. Disconnect all engine control cabling and disconnect the air intake duct from the 
carburettor. Remove the oil filter, the oil filter adapter and oil cooler. 

¶ Disconnect and remove all engine wiring: the signal wiring from the oil pressure and temperature senders 
and fuel pressure sender (if fitted), the low-tension ignition wiring and the alternator wiring. Remove the 
oil pump from the front of the engine and undo the cap screws that hold the front oil seal around the 
crankshaft. 

¶ Remove the engine from the airframe and place it onto the engine stand, holding it in place with 3 bolts 
through the propeller flange. 

4.3 Engine Stand 

¶ We recommend that an engine stand be used to hold the engine vertically during all workshop 
procedures.  

¶ In our engine workshop we use a spare propeller flange bolted to the workbench.  The propeller flange 
on the engine is then bolted to that flange so that the engine is held in an upright position as shown in 
Figure 43.  

¶ You may find it convenient to simply bolt the propeller flange of the engine directly to the workbench using 
3 suitable bolts. 

¶ Note that for a top end overhaul the engine can remain in the aircraft, although the use of an engine stand 
may be more convenient and is usually faster. 

 
Figure 43 ï Engine Stand 
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4.4 Special Checks Before Disassembly 

4.4.1 In-Situ Propeller Flange & Crankshaft Run-Out Measurement 

 

 
Figure 44 ï Measuring Propeller Flange & Crank Run-Out 

¶ This procedure is used to gauge the severity of any potential damage to the crankshaft or propeller flange 
before carrying out a bulk strip. 

¶ Remove one spark plug from each head. 

¶ Carefully sand off paint on crank diameter and prop flange where dial indicator will be located.  Applying 
a little lubricant (such as greaseless lubricant spray) to the area being measured is also recommended. 

¶ Position dial indicator onto crank as shown above and eliminate main bearing clearance by bearing down 
on crank when rotating. Rotate crankshaft to measure crankshaft run out.  0.01 - 0.03 mm is normal, but 
if run out exceeds of 0.08 mm the crankshaft must be replaced. 

¶ Position dial indicator onto prop flange as shown above, eliminate end float by either pulling or pushing 
flange when rotating. Rotate prop flange to measure the face run out.  0.02 - 0.06 mm is normal, but if 
run out exceeds 0.08 mm then the prop flange must be replaced. 

4.4.2 Engine Crankshaft friction test 

 

¶ A crankshaft friction test is used to determine if an engine has a fretted crankcase. If the results of this 
test indicate fretting, the crankcase will need to be split and the crankcase halves reworked (which is 
beyond the scope of a standard top end overhaul).  

NOTE 
The engine crankshaft friction test must be conducted when the engine is cold 

This procedure is not suitable for engines with the through bolt nuts installed with Loctite 
620. 

¶ Remove one spark plug from each cylinder.  Turn the engine over several times.  Position the crankshaft 
so that the magnets are almost lined up with the ignition coils, see Figure 45.  Then using a spring balance 
at the tip of the propeller blade, (take care not to damage the propeller blade) pull the prop slowly in the 
direction of rotation. Take note of the reading on the scale as you do this. You will only get about 150mm 
of movement before the camshaft causes the prop to move more easily.  

Note: It may be difficult to attach a spring balance to the tip of a composite scimitar propeller, in this case 
choose and mark a location as close to the tip as possible.  Mark the same location on all blades, for 
consistent measurements. 
 



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  43 of 204 
 

¶ Rotate the prop a ½ turn and measure the force to pull the propeller again.  Repeat until you have at least 
three consistent readings.  

¶ For each through bolt and stud bolt, undo the nuts about half a turn, then using a calibrated torque wrench, 
tighten each of the through bolts and stud bolt nuts the to the torque setting specified in Table 9  

¶ Perform the propeller pull-tests again (again obtain at least three consistent readings). In doing the pull 
tests a second time ensure that you are turning the engine over in the same position as last time (i.e. the 
position of the coil magnets and cam lobe should be the same). If the force measurements obtained are 
more than 400 grams larger than measurements taken before the through bolts were re tightened, it 
shows that fretting of the crankcase has reduced main bearing clearances to an unacceptable level. The 
engine should be disassembled and the crankcase repaired by a Jabiru Authorised facility. 

 
   

 
Figure 45 Coil position. 

¶ Use a spring balance that can read at least 3 kg with a maximum of 50 gram increments.  

 
Figure 46 Suitable spring balance. 

WARNING 
Through-bolts & studs are highly loaded.  Never torque nuts above the torque setting given in Table 
9 or damage to the bolts will result.  Accurate wrench calibration & compensation for any adaptors 

used is vital when working on these parts. 

The results of this test are an indicator only.  False negatives and positives are possible.  If in 
doubt, disassemble the engine and inspect to be sure. 
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4.5 Engine Strip: Complete Overhaul 

4.5.1 Accessories 

¶ Remove the spark plugs and exhaust system, followed by the carburettor, the machined inlet manifold 
and induction tubes. Remove the starter motor. Remove the distributor caps and high-tension leads, then 
the fuel pump, the ignition coils and finally the rear alternator bracing plate to expose the flywheel.  

4.5.2 Cylinder Heads and Valve Gear 

 

¶ Remove the rocker covers.  

¶ Remove the NPT plug that covers the bottom cylinder head cap screw.  

  
Figure 47 ï Cylinder Head Disassembly 

¶ Where equipped, loosen the hose clamps on the rubber oil line ñTò connectors. Loosen and remove each 
of the 6 cylinder head cap screws from the cylinder head. 

¶ The cylinder head should now be removed from the cylinder along with the pushrod tubes and pushrods 
and placed on the workbench. Remove the cap screw from between the rockers and carefully drive the 
rocker shaft out of the head, driving it from the non-slotted end.  

¶ Remove the rockers. 

¶ Using a valve spring tool, compress each valve spring and remove the collets and then remove the valve 
springs, spring guides and valves.  

¶ Remove the O rings from the pushrod tube holes and the rocker shaft holes. Repeat for each cylinder 
head. 

4.5.3 Cam Followers, Rocker Oil Lines 

 

¶ Remove the pushrod adapters (hydraulic lifter models only) from the crankcase and use a small hooked 
tool (an old dentistôs probe is very useful) to extract each hydraulic lifter. 

¶ Remove the cap screw that holds each rocker oil line to the side of the crankcase and remove each rocker 
oil line. Remove the O rings from the pushrod and oil line holes.  

¶ Undo the retaining grub screw and extract the oil filler tube from between #1 and #3 cylinders. 

Cap screw under the NPT plug 

Remove the valves 
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4.5.4 Flywheel Cap Screws 

 

¶ Now the cap screws that hold the flywheel to the crankshaft must be removed.  

¶ These cap screws are held in place with Loctite 620, which is very strong, and they will be very difficult 
to undo.  Great care must be taken not to break any of them or round the drive sockets of the cap screws.  
Due to the high stress on the screws and tools the Allen key must be in ñas-newò condition with no wear 
to its drive faces. 

¶ Apply heat to the area around the cap screws, shielding the magnets in the alternator from direct heat, 
and then try to crack each cap screw loose using an Allen key and a 3/8ò breaker bar.  

¶ As excess heat can de-magnetise the alternator magnets. Overhaulers may prefer to remove the magnet 
ring before attempting to remove the flywheel. 

¶ This step can take an hour or more and it may involve heating the flywheel (thus the end of the crankshaft) 
several times until you can safely undo each cap screw.  

¶ Do NOT apply heat directly to the cap screws as this can weaken the screw material.  Instead, apply the 
heat to the area around the cap screws. This is particularly important because you will need to apply 
considerable turning force to undo each cap screw. 

¶ It is good practise to wear leather gloves during this task to protect your hands from the heated items 
such as the heat shield and the flywheel. 

WARNING 
Used flywheel cap screws must be discarded and replaced with new items. 

 
Figure 48 ï Removing Flywheel Cap Screws & Distributor Drive Housings 

4.5.5 Distributor Drive Housings 

 

¶ Carefully lever each distributor rotor off of the distributor shaft ï the rotors are held in place with 5-Minute 
Araldite and flock so you will need to work each one off gently.  

¶ Undo the Allen head cap screws and remove the 2 machined distributor gear drive housings from the 
timing case as shown in Figure 48.  

¶ Drive the oil seals out of the drive housings. 

Heat shield  

Heat the area around the cap screws Remove distributor drive housings 
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4.5.6 Flywheel 

 

 
Figure 49 ï Removing Flywheel 

¶ Once all 6 cap screws have been removed the flywheel can be levered off of the crankshaft: note the 
leverage points in Figure 49, where 2 large screwdrivers are placed under the flywheel on the tops of 
opposing timing case cap screws and then moved evenly up to provide leverage to remove the flywheel 
from the crankshaft. 

4.5.7 Timing Case 

 

¶ Remove the cap screws from the timing case and remove the case from the engine mount plate ï there 
are machined recesses in each side of the timing case, as shown circled in Figure 50, that are designed 
to allow a screwdriver tip to be inserted and twisted to break the gasket seal and free the timing case.  A 
soft hammer may be used to help. 

¶ Remove the distributor drive gears and shafts. Drive the oil seal out of the timing case. 

 
Figure 50 ï Remove Timing Gearbox Case 

4.5.8 Engine Mount Plate And Sump 

 

Lever the flywheel up evenly Lever on the top of the cap screws 

Engine mount plate 

Timing case 

Distributor 
drive shaft 

Engine mount plate 
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¶ Remove the cap screws from around the engine mount plate and remove the plate from the crankcase. 
Remove the cap screws from around the sump flange and remove the sump. 

¶ Figure 51 shows 2 hidden screws which hold the sump to the engine mount plate.  These screws can 
only be accessed by removing the timing gearbox.  Note that these screws have been omitted on later 
model engines to allow the sump to be removed without first removing the gearbox. 

 
Figure 51 ï Hidden Sump Screws 

4.5.9 Starter Motor 

 

¶ Remove clutch housing from starter housing 

¶ Remove clutch and bendix gear assembly 

¶ To disassemble the starter housing from the drive motor you need to remove the 2 long AN3 bolts. These 
bolts are Loctited on assembly and will require heating with a hot air gun onto the starter housing in the 
area where the bolts enter the housing. If the Loctite is not heated to soften it, there is a possibility that 
the bolts will shear off and a new starter housing will be required. 

¶ Older motors used a different starter motor (on left, Figure 52).  These motors are undone via Phillips-
head screws through the cap of the motor. 

   
Figure 52 ï Starter Motor Disassembly 

4.5.10 Crankshaft Gear 
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¶ Once the engine mount plate has been removed the crankshaft gear can be removed from the end of the 
crankshaft. Using 2 large screwdrivers, lay one across the end of the crankcase to protect the surface 
and use the other to lever the gear off as shown below left, working from side to side. 

 
Figure 53 ï Removing Crankshaft Timing Gear & Dowels 

¶ Extract the 3 dowels from the end of the crankshaft ï use a suitable collet type extractor (a commercially 
available tool) that has a straight pull as shown above right. It may be necessary to heat the end of the 
crankshaft slightly to extract the dowels.   

4.5.11 Cylinders 

 

  
Figure 54 ï Remove Cylinders 

¶ Undo the base nuts from each cylinder pair until one nut can be removed from the cylinder stud and then 
pull each cylinder off of the piston as shown in Figure 54. Note that these through bolts and studs are 
normally replaced at overhaul ï see Section 5 for details. 

¶ Some of the cylinder studs will come away with the cylinders: clamp these studs carefully in the padded 
jaws of a vice and remove the remaining base nuts from the studs.  

4.5.12 Pistons 

 

Lever the crankshaft gear off 

Crankshaft gear Extract the crankshaft dowels 

Support 
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Figure 55 ï Remove Pistons 

¶ Use 2 small blade screwdrivers to lever out the top gudgeon circlip from each piston as shown in Figure 
55. (round type clip shown ï use std circlip pliers for circlips with eyes) Now, working on one piston at a 
time, support the top of the piston against the side load as shown above right and carefully extract the 
gudgeon pin out of the piston.  

¶ Remove the piston from the connecting rod. Take care not to put any side load on the connecting rods 
while removing the gudgeon pins.  A suitable soft drift may also be used to carefully drive the pins out. 

4.5.13 Front Seal & Oil Pump Housings 

 

  
Figure 56 ï Front Seal & Oil Pump Removal 

¶ Before the crankcase can be split the screws holding the front crankshaft seal and the oil pump housing 
must be removed.  The cap screws holding each must be removed.  The oil pump and housing can be 
removed completely (a soft hammer may be necessary to break the seal of the housing from the 
crankcase).  The seal housing cannot be removed completely at this stage but it should be freed from the 
crankcase (again, a soft hammer may be necessary). 

Remove the circlip Remove the gudgeon pin 

Puller 

Remove screws (8) 

Remove oil pump 
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4.5.14 Oil Return Manifolds 

 

 
Figure 57 ï Oil Return Manifolds 

4.5.15 Roller Follower Locking Plate 

 

 
Figure 58 ï Crankcase & Locking Plate 

  

¶ Where equipped, oil return manifolds (Figure 57) are 
removed by removing the two retaining cap screws. 

¶ Remove all O-rings from the manifolds. 

¶ Where equipped, remove the 
roller follower locking plates 
from the crankcases. 

Locking Plate Locking plate slot in case 
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4.5.16 Crankcase 

 

 
Figure 59 ï Split Crankcase 

¶ Now the crankcase halves can be split: remove the nuts from the retained studs and then set about 
carefully tapping each retained stud (located at the front and back of the case) with a suitable soft hammer 
until the case halves start to separate.  

¶ Carefully pull each case half away from the crankshaft, taking care not to let the camshaft fall. Remove 
the camshaft from the case and set it aside. 

¶ The oil filler support fitting, arrowed in Figure 59, can be removed now if necessary (i.e. if the case is to 
be line-bored).  Otherwise it can be left in place. 

¶ Remove the main bearing shells. Remove all óOô rings. The front and rear retained studs should be left in 
the cases at this stage; if necessary they will be removed after the inspection stage. 

  



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  52 of 204 
 

4.5.17 Oil Pickup Tube and Strainer 

 

 
Figure 60 ï Remove Oil Strainer 

4.5.18 Camshaft and Cam Followers 

 

¶ Support the camshaft between the heavily padded jaws of a vice and remove the lockwire and the 4 bolts 
from the cam gears. Remove the gears and locating pin from the camshaft flange. 

¶ Solid lifter engine only: remove the cam followers from each crankcase half. 

4.5.19 Connecting Rods 

 

 
Figure 61 ï Remove Con-Rods 

¶ Remove each connecting rod from the crankshaft in the following matter: heat the big end cap and then 
remove each cap screw.  

¶ Remove the rod and end cap and the rod and then remove the big end bearing shells. 

¶ Heat and remove the oil strainer from the oil pickup 
tube ï gently tapping with a soft hammer will help, 
as shown in Figure 60. 

¶ Once the strainer has been removed the oil pickup 
tube can be carefully tapped back through the 
crankcase and removed. 

¶ On most engines the oil pickup tube has a swelled 
end that seats in the crankcase, however some 
older engines may have the oil pickup tube pinned 
to the crankcase, so check before attempting to 
remove the tube. 

¶ Remove the O ring from the pickup tube hole in the 
crankcase 

Heat the big end cap Remove the cap screws 
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¶ The caps are located to the rods using 2 off 3mm dowel pins.  Care must be taken not to damage these 
pins on disassembly. 

¶ The brown discolouration of the rods caused by hot oil ï this must be removed if the rod is to be subject 
to a MPI. 

¶ Note that each rod and cap are batch numbered and should be kept in pairs to maintain engine balance. 

 

4.5.20 Crankshaft 

 

¶ Using a long drift, punch the rear welch plug down until it can be removed from between the rear crank 
throws. Figure 62 shows the plug emerging, preceded by some sludge. 

 
Figure 62 ï Welch Plug & Propeller Flange Removal From Crankshaft 

¶ Remove the crankshaft from the stand, clamp it between the heavily padded jaws of a vice and remove 
the propeller flange. Once again, heat the end of the crank (and NOT the cap screws) and then remove 
each cap screw taking care not to break them in the process. 

¶ Lay the crankshaft on the bench and drive the 2 front welch plugs out from the rear ï feed a long drift all 
the way through the crankshaft and drive both plugs out of the front of the shaft. 

¶ Remove the front crankshaft seal housing from the crankshaft and drive the seal out of the housing. 

4.5.21 Group the Parts 

¶ This completes the complete overhaul disassembly stage. All parts can now be separated into 2 groups: 
the discard group, which will contain all of the parts that are subject to mandatory replacement; and the 
inspection group, which will be cleaned and inspected prior to being returned to service. 

  

Heat and remove cap screws Welch plug and debris emerging 
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4.6 Engine Strip: Top End Overhaul 

4.6.1 Accessories 

¶ Remove the spark plugs and the exhaust system, followed by the carburettor, the machined inlet manifold 
and induction tubes. Remove the distributor caps and high-tension leads. 

4.6.2 Cylinder Heads & Valve Gear 

¶ As for complete overhaul disassembly. 

4.6.3 Cylinders 

¶ As for complete overhaul disassembly. Coat the bore of each cylinder with engine oil or a similar corrosion 
preventative.  After measuring they may be honed lightly. 

4.6.4 Pistons 

¶ As for complete overhaul disassembly. 

4.6.5 Connecting Rods 

¶ As for complete overhaul disassembly. Remove the rod and end cap and remove the bearing shells, 
taking care not to drop any parts into the crankcase. 

4.6.6 Flywheel & Gear Case 

¶ As for complete overhaul disassembly: Remove the flywheel.  Use pliers or similar to remove the rear 
seal and replace crank timing gear.  Note that it may be necessary to withdraw the dowels from the 
crankshaft to allow the gear to be removed.  On re-assembly check ignition and cam timing as detailed 
below. 

4.6.7 Propeller Flange 

¶ As for complete overhaul disassembly. Remove the propeller flange and replace the mounting screws. 

4.6.8 Group the Parts 

¶ This completes the top end overhaul disassembly stage. All parts can now be separated into 2 groups: 
the discard group, which will contain all of the parts that are subject to mandatory replacement; and the 
inspection group, which will be cleaned and inspected prior to being returned to service. 
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5 Inspection and assessment 

5.1 Mandatory Replacement Items ï Multi-Cycle Parts 

¶ Certain components have a maximum life of more than 1 or 2 cycles.  These parts have a maximum life 
as detailed in Table 11 

5.2 Mandatory Replacement Items ï Full Overhaul 
Table 3 ï Mandatory Replacement Items ï Full Overhaul 

Items To Be Checked & Re-Used If Good Items To Be Replaced 

Distributor posts All necessary mods, plus: 

Distributor drive gears Crankshaft welch plugs  

Camshaft Gears Main bearings 

Crankshaft Thrust Bearings 

Camshaft Connecting rod bearings 

Connecting rods All O rings, gaskets & seals 

Propeller flange Pistons, piston gudgeon pins and circlips 

Engine mount plate (engine back plate) Piston rings 

Starter motor and starter motor clutch Intake and exhaust valves & collets 

Carburettor All nuts, bolts, screws, washers and studs 

Ignition coils Engine through-bolts 

 Engine crankcase studs 

Valve lifters (solid) Distributor rotors & distributor caps 

Alternator stator & rotor (magnet ring) Spark plugs 

Flywheel & ring gear Fuel pump 

Oil pump assembly Rubber T ï from rocker oil feed line 

Exhaust pipes Connecting rod bolts 

Induction manifold & pipes Oil pump woodruff key 

Oil relief valve assembly Fuel hoses 

Sump Flexible oil hoses 

Carburettor rubber mount All clamps 

Crankcase halves Oil filter 

Oil temperature sender Induction tube joiners 

 Rocker bushes 

Insulating plate on sump Air filter 

Pushrods Valve lifters (hydraulic) 

Pushrod tubes Crankshaft timing gear 

Valve rockers (and adjusters for solid lifter engines) Valve springs 

Oil cooler adaptor Flywheel Bolts 

Engine mount rubbers Distributor shafts 

Cylinder heads ï upgrade earlier head types Valve top spring washers 

Cylinders Rocker shafts 

 Aluminium flywheel adapter / vacuum pump drive 

 Steel flywheel starfish adapter 

 Ignition leads 

 Oil pressure sender 
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5.3 Mandatory Replacement Items ï Top End Overhaul 
Table 4 ï Mandatory Replacement Items ï Top End Overhaul 

Items To Be Checked & Re-Used If Good Items To Be Replaced 

Crankshaft front seal All necessary mods, plus: 

Valve rockers (and adjusters for solid lifter engines) Connecting rod bearings 

Pushrods Connecting rod bolts 

Pushrod tubes Intake and exhaust valves 

Cylinders: measure & hone. Pistons, piston gudgeon pins and circlips 

Ignition coils Piston rings 

Ignition leads Cylinder base O rings 

Fuel pump Spark plugs 

Cylinder heads Fuel pump gaskets 

Valve guides Cylinder head bolts 

Carburettor ï check jetting & float levels Induction tube joiners 

Flexible oil hoses Oil filter 

Alternator stator & rotor (magnet ring) All cylinder head O rings 

Starter motor & starter motor clutch All intake & exhaust gaskets 

Camshaft (visual check of lobes) All intake & exhaust cap screws 

 Valve lifters (hydraulic) 

 Engine through bolts 

 Crankshaft rear seal 

 Flywheel cap screws 

 Crankshaft timing gear 

 Propeller flange cap screws 

 Distributor seals 

 Valve springs 

 Rocker shafts 

 Rocker bushes 

 Distributor rotors 

 Distributor caps 

 Fuel hoses 

 Air filter 

 Aluminium flywheel adapter / vacuum pump drive 

 Steel flywheel starfish adapter 

 Top Spring Washers (must be 2mm thick hardened) 

 Carburettor rubber mount 

 Rubber T ï from rocker oil feed line 
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5.4 General  

¶ From this stage on the engine will be divided into separate subassemblies and each subassembly will be 
subjected to 3 distinct stages of inspection and assessment: 

1. Check for mandatory update items  

2. Cleaning  

3. Inspection:  

a. Visual ï scratches, burnt, bent, etc. 

b. Dimensional ï precise measurements to spec 

c. Structural ï MPI (Magnetic Particle Inspection) on steel parts 

¶ At the end of this process a single parts order can be placed with your local Jabiru dealer. 

5.5 Mandatory updates 

¶ All engines must be checked for mandatory update items ï these are intended to bring older engines up 
to the current specification and improve reliability and serviceability. 

¶ Mandatory updates must be performed during overhaul. 

¶ Refer to Section 12 for details. 

5.6 Mandatory Discard 

¶ For some parts there are certain incidents which can result in hidden, internal damage - for example the 
crankshaft of an engine which has had a severe prop strike.  In these cases the part can be within 
tolerances for wear and straightness and even test well with a MPI ï but experience has shown that the 
part may fail if returned to service.   

¶ Any part for which this information is known will have a ñMandatory Discardò note in the inspection section 
below. 
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5.7 Cleaning 

5.7.1 Materials and Processes 

¶ Two processes are involved in cleaning engine parts; degreasing to remove dirt and sludge (soft carbon) 
which form the bulk of the cleaning required, and the removal of hard carbon by decarbonizing, brushing 
or scraping and grit-blasting. 

¶ In many cases this manual recommends washing parts using Kerosene.  In these cases any similar 
suitable solvent (such as diesel fuel) may be used at the discretion of the overhauler. 

5.7.2 Degreasing 

¶ Degreasing is best accomplished by immersing or flooding the part in kerosene or a suitable commercial 
solvent such as Varsol or Perm-A-Chlor and agitating with a brush. 

¶ Overhaulers are warned against the use of any water-mixed degreasing solutions containing caustic 
compounds or soap. Such compounds, in addition to being potentially harmful to aluminium, may become 
impregnated in the pores of the metal and cause oil foaming when the engine is returned to service.  

5.7.3 Removal of hard carbon 

¶ While the degreasing solution will remove dirt, grease and soft carbon, deposits of hard carbon will almost 
invariably remain on some interior surfaces. To facilitate removal, these deposits must first be loosened 
by immersion in a decarbonising solution (usually heated).  A variety of commercial decarbonising agents 
are available, including products such as Redik DKT, Gunk, Penetrol, etc. Only hydrocarbon based 
decarbonisers should be used: refer to the note above regarding water-mixed degreasing solutions. 

¶ Decarbonizing will usually loosen most of the hard carbon deposits remaining after degreasing; the 
complete removal of all hard carbon, however, generally requires brushing or scraping. All of these 
operations demand care on the part of the mechanic to avoid damage to machined surfaces. In particular, 
wire brushes and metal scrapers must never be used on any bearing or contact surface. 

¶ At the conclusion of cleaning operations, rinse the parts in petroleum solvent, water, dry and remove any 
loose particles by air blasting. Apply a liberal coating of engine oil or other anti-corrosion product to all 
steel surfaces. 
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5.8 Inspection 

¶ The inspection of engine parts during overhaul is divided into three categories, visual, dimensional and 
structural. The first and last categories deal with the structural defects in parts while the second is 
concerned with the size, shape and fit. 

Visual inspection should precede all other inspection procedures.  

Dimensional inspections should be carried out in accordance with the measurements and tolerances 
detailed in the Table of Limits. 

Structural integrity of steel components must be determined by MPI (Magnetic Particle Inspection). 

5.8.1 Return to service repair work 

¶ Some components will require repair work in order to be returned to service and this work will be 
performed as part of the Inspection and assessment stage.  

5.8.2 High temperature operation 

¶ The insides of pistons and the crankcase should be visually inspected during disassembly for burnt-on 
oil deposits that would indicate overheating and/or operation in extreme conditions. 

¶ If such evidence of overheating is seen then the engine cooling arrangement must be inspected and 
possibly modified for greater cooling airflow before the overhauled engine is refitted.  The Jabiru Engine 
Installation Manuals refer. 

5.8.3 Bearing surfaces 

¶ All bearing surfaces should be examined for scoring, galling and wear.  

¶ Some scratching and light scoring of aluminium bearing surfaces in the engine will do no harm and should 
not be considered cause for rejection of the part, provided it falls within the tolerances set forth in the 
Table of Limits. Even though the part may come within specified limits it should not be reassembled into 
the engine unless inspection shows it to be free of other serious defects.  

¶ All journal surfaces should be checked for galling, scores, misalignment and out-of-round condition. 
Shafts, pins etc, should be checked for straightness. This may be done in most cases by using vee blocks 
and a dial indicator. 

5.8.4 Gears 

¶ All gears should be examined for evidence of pitting and excessive wear. Bearing surfaces of all gears 
should be free from deep scratches. However, minor abrasions may be dressed out with a fine abrasive 
cloth.  In particular the starter ring gear and the matching gear from the starter clutch are susceptible to 
damage and must be checked carefully. 

5.8.5 Corrosion on stressed areas 

¶ Pitted surfaces in highly stressed areas resulting from corrosion can lead to ultimate failure of the part. 
The following areas should be carefully examined for evidence of such corrosion: the fillets at the edges 
of crankshaft main and journal surfaces, connecting rods and the camshaft.  

¶ If pitting exists on any of the surfaces mentioned to the extent that it cannot be removed by polishing with 
crocus cloth or other mild abrasive, the part must be rejected. 
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5.8.6 Magnetic particle inspection (MPI) 

¶ All steel parts should be inspected by the magnetic particle inspection (MPI) method. The successful 
detection of structural failure by magnetic particle inspection demands skill and experience on the part of 
operating personnel.  

¶ Too rigid an interpretation may result in the rejection of a sound part, while on the other hand, a part 
showing a dangerous indication may be returned to service as a result of a too casual diagnosis. In 
general, areas of stress concentration must be watched closely for fatigue cracks. These areas include 
such locations as keyways, radii in the corners of the crankshaft, gear teeth, small holes and fillets. 

5.8.7 Damaged parts 

¶ Abnormal damage such as burrs, nicks, scratches, scoring, or galling should be removed with a fine oil 
stone, crocus cloth, or any similar mildly abrasive substance.  

¶ If scratches or galling are removed from a bearing surface of a journal it should be buffed to a high finish 
with a linishing wheel.  

¶ Flanged surfaces that are bent, warped, or nicked may be repaired by lapping to a true surface on a 
surface plate. Again the part should be cleaned to be certain that all abrasive has been removed. Pipe 
tapped threads (NPT) must not be tapped deeper in order to clean them up, because this practice will 
invariably result in an oversized tapped hole.  

¶ Following any repairs of this type, the part should be carefully cleaned in order to be certain that all 
abrasive has been removed and then checked with its mating part to assure that the clearances do not 
exceed those detailed in the Table of Limits.  

5.8.8 Replacement of studs or broken cap screws 

¶ The method of removing studs or broken cap screws depends on the type of stud or cap screw and if it 
is intact or broken.  

¶ The procedure for removing studs or broken cap screws is as follows:  

1. If there is sufficient thread area available on the stud, use a collet grip tool consisting of a tapered 
collet that threads onto the stud and a housing that slips over the collet as shown at right.   
Tighten the bolt on top of the housing and draw the collet into the housing to load the puller onto the 
stud with a tight grip.  Withdraw the stud by turning the housing.  Heat may be required to loosen the 
Loctite. 

2. If a cap screw or stud is broken and there is not enough thread exposed to use the collet type tool, 
drill a small hole into the stud using a high-performance drill bit such as a cobalt high speed bit. Use 
a pilot bushing to guide the drill into the centre of the stud if it is broken close to or beneath the surface 
of the parent metal.  Redrill and enlarge the hole to suit the proper size extractor, shown in Figure 63.  
Using the extractor, remove the stud.  Again, heat may be required to loosen the Locktite.  The 
RIDGID extractor is available from Ridge Tool Co. of Elyria, Ohio, USA or most tool suppliers.  It is a 
very effective tool and the only screw extractor recommended by Jabiru Aircraft. 

 
Figure 63 ï Stud & Broken Cap Screw Removal 
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5.9 Subassembly A ï Crankshaft, propeller flange and connecting rods 

5.9.1 Crankshaft and propeller flange 

 
5.9.1.1 Mandatory updates 

¶ There are main 2 types of flywheels: alloy centred and the later model steel centred (commonly called 
the óstarfishô centre).   

¶ If you have the alloy centred flywheel, check that the flywheel is dowelled to the crankshaft with 3 x 6mm 
dowels and retained with 6 x 5/16ò x 1ıò UNF cap screws. Crankshafts using ıò screws for flywheel 
retention must be replaced. 

¶ Engines with the ñstarfishò flywheel are retained with 6 x 5/16ò x 1ò or 6 x 3/8ò x 1ò UNF cap screws.  The 
flywheel end of the crankshaft should look like the ñ5/16òò or ñ3/8òò photos in Figure 64. 

¶ If this is not the case and the flywheel end of your crankshaft looks like the ñOldò photo then the crankshaft 
and flywheel must be modified before return to service and a new crankshaft timing gear must be 
purchased.  Details of the process are given in Section 12.4.2. 

¶ If the drilling and dowelling modification is required, complete the other cleaning and inspection steps 
below to determine if the crankshaft is fit for return to service in all other respects before sending it away 
for modification.   

¶ Several different length dowels have been used: older flywheels without the ñstarfishò use 24mm long 
dowels.  Engines using the ñstarfishò initially used 20mm long dowels while later versions reverted to 
24mm.  Refer to Section 13 for serial number ranges. In all cases the dowels are 6mm in diameter. 

   
Figure 64 ï Crankshaft End Detail (Dowel Holes) 

5.9.1.2 Mandatory Discard 

¶ Any crankshaft which has been subjected to a forced stoppage ï for example from a severe prop strike 
or piston failure ï must be discarded.  Section 3.4 refers. 

5.9.1.3 Optional Updates: Crank / Propeller Flange 

¶ It is strongly recommended that during a full overhaul or bulk strip the engine configuration be updated to 
include 8mm dowels between the crankshaft and the propeller flange for those engines not built with this 
feature originally.  This may require the replacement or modification of the propeller flange and crankshaft.  
Refer to Table 39 for S/No. at which this was introduced to production engines. 

Old  5/16ò  3/8ò 
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5.9.1.4 Optional Updates: Starfish Flywheel Adaptor 

 
Figure 65 ï Starfish Flywheel 

5.9.1.5 Cleaning 

¶ Clean away all paint from the front of the crankshaft and the propeller flange. 

¶ Clean out all threaded holes in the ends of the crankshaft with a 5/16ò or 3/8ò UNF tap as appropriate 
then wash and blow out all debris from the holes. 

¶ Wash the crankshaft thoroughly with kerosene, taking care to remove all of the sludge from the inside of 
the front main bearing: careful use of a small scraper will aid sludge removal.  Individually clean each 
main to big end oil way drilling using a small brush or similar.  

¶ Blow out all of the oil ways, dry the crankshaft and coat with engine oil or other corrosion preventative. 

5.9.1.6 Inspection  

¶ Inspect the internal face of the propeller flange where the screw heads & washers will seat when 
assembled.  Ensure this surface is clean of all paint and retaining compound. 

¶ The crankshaft and propeller flange must now be checked for straightness: lay the crankshaft between 
vee blocks and use a dial indicator on a magnetic base to check that the runout as measured at the very 
front of the crankshaft is within the range 0.01 to 0.05mm.  Upper limits for crank run-out are given in 
Table 10.  

¶ Now mount the propeller flange onto the crankshaft with 3 cap screws and position the crankshaft so that 
all end float is negated then check the propeller flange for straightness at the outer face of the flange with 
the dial gauge.  

¶ Typical flange run-out should be in the range of 0.02 - 0.06mm. Upper limits are given in Table 10.  Run-
out exceeding these limits would indicate the requirement for a new propeller flange, assuming that the 
crankshaft is within tolerance. 

¶ Note that this measurement can also be carried out with the crank fitted into a crankcase ï provided that 
the case is fitted with the front, rear and thrust bearings. 

¶ Measure the main and big end journals with a micrometer. The main bearing and big end journals must 
measure in the limits given in Table 10.  Earlier cranks are 47.918 to 47.938 while later parts are 47.930 
to 47.950.  Ultimately the clearance between crank and bearings determines if a crank can be re-used.  
This must be checked before deciding if a replacement is necessary or not ï acceptable clearances are 
given in Table 12. 

¶ Current engines use a steel adaptor between the crankshaft and the 
flywheel, called a ñstarfishò because of its shape (shown in Figure 
65).  While not mandatory it is strongly recommended that at 
overhaul engines are updated to this arrangement.  The aluminium 
flywheel and alternator rotor are among the parts required for the 
update ï contact Jabiru Aircraft for details.  
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Figure 66 ï Crankshaft Measurement 

¶ Measurements should be taken at several points around each journal and averaged.  
Note that it is unusual to find any significantly out-of-round journals. 

¶ Check the oil holes in each journal (main and big end) for a radius. If a radius is not present then use a 
fine linishing or polishing wheel to create a radius ï there must be no sharp edges that could form a stress 
point anywhere on the crankshaft.  

¶ Check around the centre holes in the crank web for a radius: once again there must be no sharp edges 
that could form a stress point anywhere on the crankshaft.  Older engines are more susceptible to this 
but new cranks should still be checked. 

¶ A polishing wheel in a Dremel can be used to put a radius on the crank centre holes - see Figure 67. 

¶ The overhauler must also check all oil galleries in the crankshaft are clear before installation.  This can 
be done by feeding a piece of steel wire through the galleries.  Note that this is also necessary with brand-
new crankshafts to ensure that there is no swarf or other debris lodged in a gallery. 

 
Figure 67 ï Radius Crank Centre Holes 

5.9.2 Connecting rods 

 
5.9.2.1 Mandatory updates 

¶ Connecting rods must be the current machined billet steel type as shown in the photo below.  

¶ Older alloy or alloy-steel rods must be replaced with new steel rods. 

 
Figure 68 ï Steel Con-Rod 

¶ The crankshaft and propeller flange must now be 
inspected for structural integrity with MPI (Magnetic 
Particle Inspection). 

 



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  64 of 204 
 

5.9.2.2 Mandatory Discard 

¶ In any case where a rod has been subjected to severe loads ï for example if the piston struck a valve ï 
the rod must be discarded. 

5.9.2.3 Cleaning 

¶ Clean out the threads in the end cap with a 5/16ò UNF tap. 

¶ Extract the locating pins from the rods and wash out all debris from the holes. 

¶ It may be necessary to lightly polish the inner bore of the little end of the rod.  A build up of burnt oil or 
varnish here can make fitting the gudgeon pin difficult.  This can be done by hand using fine emery paper 
or using a fine-grade flapper wheel on a die-grinder or Dremel.  Only oil deposits must be removed ï not 
metal. 

¶ Wash the connecting rods thoroughly with kerosene and blow dry.  

¶ Coat with engine oil or other corrosion preventative. 

5.9.2.4 Inspection  

¶ Inspect each rod visually for straightness and marking. Note that each rod/end cap pair is marked with a 
unique ID number and must only be refitted as a matched pair. 

¶ The connecting rods must now be inspected for structural integrity with MPI (Magnetic Particle 
Inspection).  Note that for MPI the rod must be as clean as possible ï usually all burnt oil deposits must 
be removed. 

¶ The rods must be subjected to a thorough visual inspection for straightness / trueness.  As noted above, 
any rod which has been subjected to unusual loads must be discarded but otherwise a careful visual 
inspection of these parts is sufficient.  Uneven bearing wear or abnormal little end wear are indicators of 
an untrue rod. 
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5.10 Subassembly B ï Crankcase, camshaft and oil pump 

5.10.1 Crankcase 

 
5.10.1.1 Mandatory updates 

 
Figure 69 ï Rear Cam Journal Oil Feed 

  
Figure 70 ï Fuel Pump Oil Drain 

¶ Check under the fuel pump drive rod for the presence of an oil return hole through the crankcase wall.  

¶ If a hole is not present then position the fuel pump spacer over the stud holes, mark a position near the 
bottom of the cavity and drill a 1/8ò hole through the crankcase wall as arrowed in the photos above. 
Radius each side of the hole and clean away any drilling debris. 

¶ Very old 2200 engines did not have a ñstrainerò fitted to the oil pump pickup.  For these engines a strainer 
must be fitted at overhaul ï this may also require fitting a new oil pump pickup tube. 

5.10.1.2 Optional Updates 

¶ For hydraulic lifter engines the oil return manifolds shown in Figure 57 can be retrofitted.  These parts 
improve the oil flow from the rocker chamber in the cylinder head back into the sump.  Note that to use 
these parts shorter pushrod cover tubes are also required. 

¶ Contact Jabiru Aircraft or our local representative for more information 

5.10.1.3 Mandatory Discard 

¶ In any case where fretting is found all engine through-bolts and studs must be replaced with new items.  
This is because fretting is a sign of stress within the crankshaft assembly components and means that 
the through-bolts and studs may have been subjected to excessively high loads and fatigue damage. 

Rear cam journal in the bottom of the left crankcase 

2mm wide oil channel 
¶ Check the rear camshaft bearing in either case 

half ï there should be an oil channel 2mm wide 
and 2mm deep running from the rear main 
bearing oilway to the rear cam bearing as 
shown at right. 

¶ If this channel is not present it must be cut into 
a case half at this time (only 1 case needs to 
be modified ï not both). 

¶ Clean the case thoroughly after any such work. 

 

Rear of the right hand crankcase, behind the back cylinder 
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5.10.1.4 Cleaning 

¶ Clean both crankcase halves thoroughly with kerosene. Remove the front and rear oil gallery NPT plugs 
from the left hand case and flush the galleries through. Clean out all threaded holes with the correct size 
UNC tap then wash and blow out all debris from the holes. Use a scraper made from Perspex or similar 
material to remove any sealing compound from the jointing surfaces. 

¶ Blow through all oil galleries and take particular care that absolutely no dirt or debris remains in any part 
of the cases.  Use a piece of steel wire to push through all oil galleries to check for debris ï this is 
particularly important if the case has been line bored. 

5.10.1.5 Crankcase Inspection and repair 

 
Figure 71 ï Crankcase Fretting 

¶ Inspect the cases for fretting around the main bearing posts.  If fretting can be detected (either by 
observation and/or by feeling roughness against your fingernail across the affected area ï see Figure 71) 
then it must be corrected by having both case halves surface skimmed and the bearing tunnels bored to 
the correct dimensions before return to service.  

¶ If fretting has occurred then a complete set of new crankcase studs must be purchased and fitted during 
assembly, and the crankcase dowels must be shortened at one end by 0.5mm, then re-radiused / de-
burred.  A detailed explanation of crankcase fretting is included in this manual in Section 12.3. 

¶ Clamp the case halves together using the old studs & nuts with 8mm packers under the nuts, torque to 
the value given in Table 9 for through bolts (use the value appropriate to the through bolt thread on the 
particular engine).  Torque in 3 stages, working from the centre studs out to the front & rear studs.  
Measure the main bearing and camshaft bore sizes horizontally and vertically as shown in Figure 72. 

  
Figure 72 ï Measuring Crankcase Bearing Tunnel 

¶ The main bearing tunnel and the camshaft tunnel must both measure within the limits of Table 10. If the 
crankcase is not within these tolerances then both case halves must be surface skimmed and the bearing 
tunnels line bored to the correct dimensions before the crankcase can be returned to service.  Again note 
that the target of these measurements is to get the crank ï bearing clearance in the target range (Table 
12).  Depending on the measurements of the crank etc values outside those listed may still be acceptable 
provided that the clearances are within tolerance.  Crank-main bearing clearances and cam-case 
clearances must be within the limits specified in Table 12. 

¶ Where cases have been skimmed the main bearing and cam tunnels must be line bored per Table 10 for 
correct bearing fit up. This job can only be done by competent machine shop operators. 

ñPulled upò metal Raised ridge 
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Figure 73 ï Removing Studs and Dowels from Crankcase 

¶ If the case is to be surfaced and line-bored then all dowels and studs must be removed from the 
crankcase.  Use a collet type stud remover to unscrew the retained studs from the crankcase. Gentle 
application of heat will assist the removal as shown above.  Extract the dowels from the lower stud holes 
ï in Figure 73 an expanding puller is being used to pull the dowels out of the case.  Clean the stud holes 
with an M10x1.5 tap (an old stud with grooves cut in the thread to act as a tap may also be used) and 
clean and dry the cases. 

5.10.1.6 Main Bearings 

¶ Examples of main bearing wear are shown below. 

¶ Note that the use of automotive oils or oil additives has proven to cause very rapid wear in Jabiru engines.  
An air-cooled aero engine is operating at higher power settings and significantly higher temperatures than 
a car engine ï and Jabiru engines hold less oil than a normal automotive engine.  This puts a lot more 
pressure on the oil and unless the oil is specifically designed for the application it can break down, leading 
to rapid wear of the engine. 
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Figure 74 ï Main Bearings 

5.10.2 Hydraulic Valve Lifters 

 
5.10.2.1 Mandatory Updates 

¶ None for engines with solid valve lifters. 

5.10.2.2 Mandatory Discard 

¶ All Hydraulic valve lifters must be replaced at 1000 hours total time in service. 

5.10.2.3 Cleaning ï Hydraulic Lifters 

¶ If required, the hydraulic lifters can be dismantled and cleaned quite simply using a solvent such as 
kerosene.  However, extreme care is needed to make sure that each lifter is re-assembled correctly.  The 
lifters contain many small parts which must be oriented correctly for the valving of the lifter to work.  Note 
also that different lifters often have subtly different internal parts.  Generally, as the lifters are relatively 
cheap, it is preferable for the overhauler to fit new parts instead of cleaning the old lifters.  

¶ The base of the inside of the lifter tends to accumulate sludge and must be cleaned if it is to be re-used. 

¶ Lifters must be cleaned and dried thoroughly before re-installation. 

¶ The upper two bearing shells show severe wear.  With wear 
this severe Babbit material would have been visible in the 
element during an oil filter inspection. 

¶ Damage of this sort can be caused by dirty oil, the loss of oil 
pressure, use of automotive oil, oil additives or long-term 
operation with excessive oil temperatures. 

 

 

 

 

¶ Uneven wear, with the Babbit material exposed. 

 

 

 

 

 

¶ Normal wear ï very little visible wear. 
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Figure 75 ï Hydraulic Lifter (top left), Solid Lifter (lower left), Roller Follower (right) 

5.10.2.4 Inspection 

¶ If hydraulic lifters are removed for servicing they must be inspected for wear on the camshaft contact 
face.  Note that the lifters have a slightly convex (dome-shaped) base.  A straight edge placed over the 
base (Figure 76) should not quite sit flat on the base ï a small gap must be visible at either side.  A lifter 
which has worn flat must be discarded.  The lifter must also be replaced is there is any other adverse 
wear of the lifter base ï such as galling or pitting of the working surface. 

¶ Before installation all hydraulic lifters must be polished around their base as shown below to remove any 
burrs and to polish off the sharp corner which can otherwise damage the cam.  This is done using a 
ñScotch Briteò wheel on a bench grinder or similar ï very little material is removed, just enough so that 
the corner feels smooth instead of sharp. 

¶ Solid lifters require a careful inspection at full overhaul.  The camshaft contact face of the solid lifter is flat 
and can be checked for wear using a straight edge. 

  
Figure 76 ï Hydraulic Lifter Inspection 

¶ Prior to installation hydraulic and roller follower lifters must be primed by injecting oil into the lifter. Non-
roller hydraulic lifters must also be installed with the side bleed hole facing upwards. This allows the lifter 
to adequately bleed any remaining air during initial running. 

5.10.3 Camshaft 

 
5.10.3.1 Mandatory updates 

¶ Check the camshaft material (all engines) ï solid lifter cams made from a casting (indicated by the 
camshaft being hollow) must be replaced with a current billet steel solid lifter camshaft and new lifters. 

¶ Check the camshaft identification: 
ï solid lifter engine camshafts will have no markings around the front of the cam at all, indicating a 

solid lifter camshaft 

Polish this corner 
around the base 
of the lifter 

Side bleed hole must be 
facing up on installation 
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ï Hydraulic lifter engine camshafts have 2 dots on the flange and 2 rings around the front of the 
camshaft to indicate a hydraulic lifter camshaft. The photos above show a hydraulic lifter (260° 
duration, non-roller) camshaft. 

ï If the camshaft in your hydraulic engine has a single ring around the front (285° duration) it must be 
replaced with a current 2 ring camshaft and new lifters to suit at overhaul. 

ï Engines equipped with roller followers use a different cam which is not marked with ID rings.  This 
part can be easily identified by the more rounded shape of the cam lobes (Figure 78) 

 

 
Figure 77 ï 2-Ring Camshaft 

 
Figure 78 ï Roller Cam Lobe 

 

5.10.3.2 Cleaning 

¶ Clean out the 4 threaded holes in the rear flange with a 1/4ò UNF tap. 

¶ Clean the camshaft with kerosene and dry.  

¶ Coat with engine oil or other corrosion preventative. 

5.10.3.3 Inspection  

¶ Visually inspect the lobes for any abnormal wear patterns and any chipping around the sides of the lobes. 
Any chipping or signs of wear through the hardened surface will require a new camshaft. Inspect the 
lifters for signs of wear on the face. If replacing the camshaft the lifters must also be replaced. 

¶ The camshaft and the camshaft drive gears must now be inspected for structural integrity with MPI 
(Magnetic Particle Inspection). 

¶ The overhauler must be aware that of the different types and combinations of camshafts and lifters fitted 
to Jabiru engines over the years currently only three combinations are approved: a solid lifter (zero ring) 
cam with solid lifters, a hydraulic lifter (260° duration, 2-ring) cam for hydraulic lifters and a roller follower 
cam (rounded lobes) for roller follower engines.  Engines with other configurations must be updated to an 
approved configuration at overhaul. 

Note large tip radius 
for roller cam 



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-15 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 12 13 14 15    Dated: 28/06/2019 Issued By: DM Page:  71 of 204 
 

5.10.4 Oil pump 

 
5.10.4.1 Mandatory updates 

 
Figure 79 ï Port Plate Evolution 

¶ Jabiru Service Bulletin JSB004 also refers to this part.  The original design for the oil pump port plate 
could suffer from cavitation which in turn caused pressure spikes and damage to the oil cooler.  During 
overhaul old oil pumps must be modified as detailed below or have a new port plate fitted. 

¶ Figure 79 above shows 3 different styles of oil pump port plate.   
- Plate #1: This is the original design, with the port plate outline unbroken by indentations. 
- Plate #2: This is an intermediate design. At the top of the outlet port and at the bottom of both ports 

there are small tapered indentations. Some versions of this plate will only have the larger indentation 
at the top of the outlet port, and not the pair at the bottom.  Again, this design plate must be reworked 
to be equivalent to Plate #3. 

- Plate #3: This is the current plate design. The small indentations have been replaced by a large 
tapered cut at the top of the inlet port. Changes have also been made to the other side of the plate 
(which faces the crank cases) to remove sharp edges & reduce cavitation. 

¶ Plates like Plate #1 & Plate #2 can be modified to be equivalent to Plate #3. Where the plate already has 
the indentation on the top of the outlet port, care must be taken to leave at least 2mm between it and the 
end of the new cut on the inlet side. 

 
Figure 80 ï Modified Port Details 

¶ This work can be carried out by hand using a Die Grinder or similar tool. Jabiru Aircraft can provide a 1:1 
template if required. This work requires the disassembly of the oil pump and should only be carried out 
by an approved person with appropriate skills. 

¶ Alternatively a new port plate may be fitted. 

1 2 3 

Inlet port. Outlet port. 

New Cut 

Indentations 
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5.10.4.2 Cleaning 

¶ Wash the pump rotors and housing thoroughly and dry. 

¶ Coat the pump rotors with engine oil or other corrosion preventative. 

5.10.4.3 Inspection  

¶ Basic measurement methods of the Oil pump gears and housing does not indicate if these components 
are serviceable. To qualify these parts for reuse and serviceability, check operational history of the oil 
pump and if oil pressure readings have been within accepted parameters, the pump will not require 
replacement. In lieu of this, a check of the oil pressure readings during the test run of the engine will 
indicate serviceability of the pump. Oil temperature must be at least 85°C for this test to be valid. 

¶ Note that the inner and outer rotors each have a machined alignment markings used during installation.  
o For the narrow lobe pump These alignment markings must both face in the same direction. 
o For the broad lobe pump these markings must face in the opposite direction. 
o The difference between the narrow and broad lobe pumps is illustrated below in Figure 81. 

¶ Note also that the alignment markings will move in relation to each other as the inner rotor rotates in 
relation to the outer rotor. 

 
Figure 81 - Narrow and broad lobe pumps 

It should be noted that some of the broad lobe inner gears have a line marking, as shown in the figure below, 
this should be installed face down.  In other words the line on the inner gear should not be visible at the same 
time as the dot on the outer gear (like in Figure 81 above).  Inner gears with no markings are non-directional. 

 
Figure 82: Broad lobe inner gear with line marking. 

Narrow Lobe Pump Broad Lobe Pump 
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5.10.5 Oil Pressure Relief Valve 

5.10.5.1 Mandatory updates 

  
Figure 83 ï Oil Pressure Relief Valve 

¶ Relief poppets manufactured from brass must be replaced with steel items as they can wear at an 
accelerated rate. 

5.10.5.2 Cleaning 

¶ The oil pressure relief valve assembly is located underneath the oil filter / oil cooler adaptor on the side 
of the crankcase as shown in Figure 83. 

¶ Wash the components of the valve thoroughly with kerosene and dry. 

5.10.5.3 Inspection  

¶ Visually inspect the poppet for wear.  If it has a significant worn ring where it has been sitting against the 
washer then the marks must be polished out or the poppet replaced. 

¶ Take note of the number of washers fitted under the relief valve spring ï fitting more washers is a method 
of adjusting the average oil pressure of the engine ï more washers = higher oil pressure.  For a solid lifter 
engine high oil pressure is not a problem (within the set limits) however a hydraulic lifter engine needs 
mid-range oil pressure to operate properly.  This will be adjusted during the engine test run.  AN4 type 
washers are used with 1 being fitted as standard during factory assembly.  Up to 3 can be used ï more 
than 3 will result in coil-binding of the spring and relief valve malfunctions.  Valve function can be checked 
by depressing the poppet and to ensure it can move off the seating washer. 
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5.11 Subassembly C ï Pistons, cylinders and cylinder heads 

5.11.1 Pistons and cylinders 

 

¶ Complete overhaul: mandatory replacement of pistons, piston rings, gudgeon pins and piston circlips.  
Cylinders may require replacement as after honing if they do not have enough wear left to complete 
another cycle.  Note that a light, quick hone is generally all that is required. 

¶ Top end overhaul: mandatory replacement of pistons, piston rings and piston circlips. 

5.11.1.1 Mandatory updates 

 
Figure 84 ï Measuring Cylinder Length 

¶ Top end overhaul: measure the length of the cylinders and any shims fitted ï combined cylinder/shim 
length must be within the limits given in Table 10 when measured from the base flange to the top of the 
bore as shown above.  

¶ Shorter cylinders must be replaced with longer cylinders.  Alternatively 1.00mm or 0.50mm shims may 
be cut to suit the base of the cylinder and fitted between the cylinder and the crankcase.  Note that only 
1 shim can be fitted to any barrel ï for example fitting 2 off 0.5mm shims to increase the barrel assembly 
length by 1mm is not acceptable.  This distance is used to set the compression ratio of the engine and 
short cylinders give higher compression with reduced detonation tolerance. 

WARNING 
On no account may cylinders or cylinder / shim assemblies shorter than the minimum length given 

in Table 10 be used.  

5.11.1.2 Cleaning 

¶ Top End Overhaul / Full Overhaul: Pistons are to be replaced. 

¶ If conducting maintenance: clean the pistons in a decarbonising solution. Clean the ring lands out carefully 
using a non-metallic scraper ï a piece of Perspex is often useful for this task.  A piece of broken piston 
ring can be used with extreme care but is not recommended because of the damage to the piston which 
may result ï any other type of metal scraper is discouraged for the same reasons.  Take care not to 
scratch the base or sides of the ring lands ï this will inhibit ring sealing which may lead to blow by and 
other related problems. Wash the pistons with kerosene then soapy water, rinse and dry. 

Cylinder Length 
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¶ Clean the cylinders thoroughly with kerosene, dry and apply engine oil or other corrosion protection to 
the bores immediately.  

¶ After measuring, if a cylinder is deemed fit for re-use it should be lightly honed.  Cylinders outside the 
limits given in Table 10 at the mid-bore are unfit for re-use. 

5.11.1.3 Inspection and repair 

¶ Note that whenever measuring cylinders or pistons measurements must be made both in the line of the 
gudgeon and at 90 degrees ï as shown in Figure 85 (right).  This is because wear of these parts is usually 
higher in one orientation than the other. 

  
Figure 85 ï Measuring Cylinders & Pistons 

¶ Top End Overhaul / Full Overhaul: New pistons are to be fitted. 

¶ Measure the cylinder diameters at approximately half stroke; for a top end overhaul they must not exceed 
the limits noted in Table 10 to be to be returned to service. A cylinder which measures smaller than this 
measurement will give 1 to 2 cycles further use if operated and maintained correctly.  After measuring, 
check carefully for signs of ovality: measure at 3 equally spaced intervals around the bore.  

¶ Measure the piston diameter and calculate the clearance between the cylinder wall and the piston: it must 
be within the limits given in Table 12 in order for the piston and cylinder combination to be returned to 
service.  

¶ If the clearance is greater outside the limits given in Table 12, new cylinders must be fitted. 

¶ During Other Maintenance:  Check the side clearance of the top 2 rings (the gap between the side of 
the ring and the ring land on the piston).  If the side clearance is outside the limits given in Table 12 new 
pistons must be ordered. 

¶ Note that recent pistons incorporate an increased ring sliding clearance of 0.05mm to 0.10mm.  Wire 
circlips on the gudgeon pin were also replaced with standard 25mm ID circlips at this time. 23mm internal 
circlips are also used on some engines. 

¶ Full Overhaul: 

¶ Measure the cylinder diameters at approximately half stroke; for a full overhaul they must not exceed the 
limits noted in Table 10 to be to be returned to service. A cylinder which measures smaller than this 
measurement will give 2 cycles further use if operated and maintained correctly.  After measuring, check 
carefully for signs of ovality: measure at 3 equally spaced intervals around the bore.     

¶ Measure the piston diameter and calculate the clearance between the cylinder wall and the piston: it must 
be within the limits given in Table 12 in order for the piston and cylinder combination to be returned to 
service.  

¶ If the clearance is greater outside the limits given in Table 12, then parts must be changed ï pistons or 
cylinders ï to obtain correct clearance. 

¶ If returning the cylinders to service, bead blast the outer cylinder area (fins and cylinder base) to remove 
all old paint and rust, then etch prime and paint with a high-temperature paint. 
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Figure 86 ï Cylinder hone Pattern 

5.11.1.4 Weighing 

¶ Weigh piston / connecting rod / gudgeon pin / circlip / piston ring assemblies. 

¶ Verify that each assembly falls within the limits given in Table 10. 

5.11.2 Cylinder heads 

 

¶ Complete Overhaul: mandatory replacement of cylinder head bolts, valves and collets.  

¶ Top End Overhaul: mandatory replacement of cylinder head bolts and valve collets. 

5.11.2.1 Mandatory updates 

¶ Top end Overhaul: Older cylinder heads should be upgraded to the current ñfine finò model. 

5.11.2.2 Cleaning 

¶ Top End Overhaul: Run a 12mm tap through the spark plug threads.  

¶ Clean the cylinder heads: bead blast the combustion chambers and valve seats. 

5.11.2.3 Inspection and repair 

¶ Top End Overhaul: Check for cracks between the valve seats and for movement of the valve seats in 
the cylinder head.  Also check for cracking around the exhaust manifold stud threads.  Dye penetrant 
testing may be required. 

¶ Figure 87 (right) is a cylinder head in which the cylinder has crushed into the cylinder head.  This can be 
caused by over-tensioning or operating the engine with too-high CHTôs.  This is not acceptable for re-use 
as it alters the engines compression ratio. 

  
Figure 87 ï Cracking Between Valves, Recessed Cylinder Spigot 

¶ The bores must then be lightly honed with a Sunnen 
brand MM33-J58 stone or equivalent so that a 30-40° 
crosshatch pattern is visible in the bore as shown in the 
drawing at right. 

¶ This will allow the new rings to bed in quickly and 
minimise oil consumption for the rest of the cycle. 

¶ Run a 5/16ò UNF tap through the head bolt threads to 
clean any debris out that might cause incorrect torque 
readings. 

¶ Wash the cylinder thoroughly with kerosene and then 
hot soapy water, rinse, dry and coat the bore with 
engine oil or other corrosion protection immediately. 
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5.11.3 Valves  

 

¶ Top End Overhaul: Visually inspect each valve for any signs damage: this may include burnt seats, 
scoring of the stem or necking of the stem.  This is a useful check as it will indicate very poor maintenance.  
Valves are replaced at both top end and full overhauls. 

¶ Check that the heads of the valves protrude into the combustion chamber by the amount indicated in the 
drawing below ï if the heads of the valves are recessed into the roof of the combustion chamber then 
new cylinder heads must be fitted.  It is recommended that overhaulers do not attempt to replace the 
valve seats in the heads as this job requires special tools and extreme temperature differences. 

¶ If refacing is required the inlet and exhaust faces should both be ground to 45°.  Both valve and seat face 
have a parallel contact of 45° - there is no undercutting. 

 
Figure 88 ï Valve Measuring 

5.11.3.1 Inspection and repair 

 
Figure 89 ï Valve Damage 

¶ Figure 89 shows various types of valve damage.  From left to right they are: 
1. Valve stem necking caused by the exhaust valve operating for some time with poor sealing.  The 

exhaust gas leaking past the seat overheated the valve stem with the result as shown. 
2. A valve showing burnt residue on the valve seal face and rust on the valve stem from incorrect long 

term storage. 
3. A non-sealing valve. 
4. A badly burnt valve ï this has run for many hours, allowing the exhaust gas to burn away the sealing 

face. 
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5. A failed valve.  This can occur due to the valve sticking and being struck by the piston (intake valve) 
or by the valve being overheated and cracking (exhaust valve). 

WARNING 
Damage caused by valve sealing is a progressive process.  If caught early the fix will be simple and 

cheap ï if allowed to develop the repairs can be major and expensive. 

¶  As a part of the daily inspection the engine must be turned over (or ñpulled throughò) by hand while it is 
cold.  This allows the operator to feel the compression of each cylinder in turn and assess if any cylinder 
is leaking.  Tests like this will normally catch a poorly sealing valve before damage becomes critical. 

5.11.4 Valve guides 

 
Figure 90 ï Valve Guides 

¶ Top End Overhaul:  

¶ Use a micrometer to measure the valve stem diameter and a Go-No go gauge to measure valve guide 
bores and calculate the clearance: it must be within the limits set in Table 12. If the clearance is greater 
than this then new valve guides must be purchased and fitted.  

¶ There is no point returning a cylinder head to service if it has valve guides already worn close to the 
maximum allowable ï before the engine has completed its next cycle the guides will be unserviceable.  
Refer also to Section 12 for details.   

¶ It is unusual for guides to need replacing after 1 cycle (1000 hours) however it can happen. 

 

GO- NOGO GUIDES 
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Figure 91 ï Measure Guide Wear (Telescopic Gauge Left & Middle, Go-No-Go Gauge Right) 

¶ An alternate method for measuring valve guides is to use a Go-No Go gauge as shown in Figure 91.  The 
gauges must be machined very accurately to the required size.  Gauges sizes of 7.04, 7.05, 7.06, 7.07mm 
etc are recommended.  Figure 15 also shows these tools. 

¶ We strongly recommend having a specialist fit the new valve guides. 

¶ Heat the cylinder head evenly (using an oven or other uniform heat source) until the old guides can be 
driven out easily.  

¶ If the head is not heated sufficiently it is possible that some metal may be picked up when the old guides 
are driven out, so aim to achieve a temperature of approximately 150°C for this operation. 

¶ Once the old guides have been removed allow the head to cool naturally before sizing the holes to fit the 
new guides.  

¶ Ream the valve guide holes out carefully if required until a 0.03 - 0.05mm interference fit is obtained and 
then heat the head again while cooling the guides in a plastic bag in the freezer for at least an hour. Then, 
working quickly, drive each guide home using a suitable tool with the head supported on an inclined base, 
all as shown in Figure 90.  

¶ Make sure that the oil hole in each guide is facing up when fitted. 

¶ Reaming the guide bore to the new build value set in Table 10. 

¶ If new valve guides are fitted then the valve seats will need to be recut. 
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5.11.5 Valve seats 

 

¶ Top end overhaul: apply bearing blue to the valve and rotate the valve against the valve seat using hand 
pressure only. Remove the valve and inspect for sealing between the valve and the seat ï if there is not 
a uniform seal within the limits shown in Figure 92 then the seats will need to be cut and the valves may 
also need to be refaced. 

¶ Valve seats are cut at 45 degrees for the actual seat and then under and over cut at 30 and 60 degrees 
as required to obtain a seat width as shown in Figure 92. In general, try to cut only the minimum amount 
from each seat in order to extend the life of cylinder heads. 

 
Figure 92 ï Valve Seat Geometry 

5.11.5.1 Inspection and repair 

   
Figure 93 ï Recessed Valve Seat, Valve Being Cut 

¶ The valve face must protrude at least 0.6mm for both inlet and exhaust valves from the face of the 
combustion chamber. 

¶ Figure 93 (left) shows a valve fitted to a recessed seat.  This assembly is unserviceable.  To avoid this, 
valve seats must be cut as lightly as possible.   

¶ Figure 93 (2 right pictures, above) shows a valve / valve seat being cut using a hand grinder and valve 
lapping paste on the sealing face. 
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¶ After cutting the seal of the valves must be checked using a vacuum tester.  This can be done without 
fitting the valve springs as the vacuum which is applied in this test holds the valve against the seat.  Figure 
94 shows a vacuum test rig.  This system connects to the workshopôs compressed air supply and uses a 
venturi effect within the silver box (right) to generate a partial vacuum.  A fitting must be made to connect 
the vacuum tube to the cylinder head ï we use a layer of insertion rubber to seal between the metal fitting 
and the cylinder head.  Once operating the vacuum is assessed via a gauge.  If the valve achieves 25inhg 
or less then the valve must be cut against the seat to improve the seal.  Again, remember that the seats 
and valves must be cut as little as possible. 

¶ Alternatively the seal can be checked using bearing blue, assessment of the lapping marks or by using 
liquids to look for leaks.  Vacuum is the preferred method as it is fast, clean and accurate.  The unit 
pictured below used compressed air to generate a vacuum and is manufactured by SMC, P/No. ZH13B. 

 
Figure 94 ï Vacuum Test Rig 

¶ If the valve seats are badly worn or recessed into the cylinder head then a new cylinder head must be 
fitted or new seats must be fitted to the old head.  However, replacing the valve seats is a specialist task 
which we recommend that overhaulers do not attempt as it requires special tools and extreme 
temperature differences. 

¶ Note that the hydraulic valve lifters have an internal piston with approximately 4.0mm of total travel - 
±2.0mm from the original set position.  This allows these engines to automatically adjust for up to this 
amount of variation in the valve train.  Variations larger than this can lead to incorrect valve actuation and 
engine damage.  Valve recession, cylinder head recession and similar factors all affect this measurement 
and must be monitored carefully during overhaul.  Shorter length pushrods are available for hydraulic 
lifter engines to address this, however they are normally not required if the engine is overhauled using 
the guidelines given within this manual.  Note that fitting shims to the engine will have the same effect on 
the lifter as using a shorter pushrod ï i.e. the piston in the lifter will run higher in the bore.  Accordingly 
the effect of using shorter pushrods can also be gained by fitting longer cylinders or cylinder shims. 
Normal valve tip to rocker clearance with lifter fully bled is around 1.8 / 1.9mm. With later shortened 
pushrods of 215mm, add 1.0mm to above dimensions. 

5.11.6 Cylinder Head ï Cylinder Seal 
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Figure 95 ï Valves Assembly, Cylinder Head / Cylinder Lapping 

5.11.6.1 Inspection and repair 

¶ If second-hand cylinder heads are being used they must be lapped to seal onto the cylinder spigot.  The 
process is similar to grinding a valve ï valve grinding paste is applied to the cylinder spigot and the head 
rotated against it.  An old, unservicable cylinder, held in a vice, should be used for this task.  This step is 
not necessary with new heads.  Figure 95 refers. 

¶ A visual check will show when the surfaces are mated / lapped properly.  As per the valves, care should 
be taken to remove the minimum amount of material. 

¶ After lapping the valves or head must be cleaned thoroughly to make sure all the grinding paste has been 
removed. 

5.11.7 Valve Springs, Spring Washers & Pushrods 

 

¶ Complete Overhaul: Mandatory replacement of valve springs. 

¶ Upgrade to Double Valve springs is highly recommended 

5.11.7.1 Mandatory updates 

¶ The valve springs used for hydraulic lifter engines are different to those used in solid lifter engines.  Note 
that the spring designed for the hydraulic lifter engine can also be used on solid lifter engines. 

¶ Pushrods are different lengths for hydraulic and solid lifter engines. 

¶ Acceptable pushrod lengths are given in Table 10. 

5.11.7.2 Inspection and repair 

¶ Top End Overhaul: mandatory replacement of valve springs 

¶ Upgrade to Double Valve Spring is highly recommended 

¶ Check both ends of the springs for sharp edges or burrs which could damage the valve spring washers.  
Sharp edges and burrs should be polished off. 

¶ Mandatory replacement of top spring washers (note that top spring washers are only supplied as a kit 
with a pre-fitted valve (either inlet or exhaust) and a pair of collets. These parts are pre-fitted in the factory 
to ensure the valve rotates correctly in the given pair of collets and top spring washer. New top spring 
washers MUST be installed with the supplied exhaust valve and collets (not with old items).  

¶ Double Valve springs must be installed with the appropriate double stepped top and bottom spring 
washers. 

¶ Engines CANNOT have a mixture of Single and Double valve springs, all cylinder heads must be 
upgraded to double valves springs at the same time. 
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Figure 96 ï Valve Springs, Pushrods 

 

 
Figure 97 ï Double Valve springs vs original single spring 

¶ Check the pushrods for straightness: use vee blocks & dial gauge or check by rolling the rods along a 
piece of thick flat glass. Check the pushrod ends for signs of wear or damage. The photo above-middle 
shows a badly worn pushrod end on the left compared to a good pushrod end on the right. Replace any 
bent or damaged pushrods.  Pushrod length limits are given in Table 10.   

¶ Later engines use hollow pushrods to lubricate the rocker gear (Figure 96, right).  Again, the 215mm long 
part is recommended. 

¶ Engines equipped with roller followers use a different length hollow pushrod ï as detailed in Table 10. 

¶ Check the pushrod cover tubes for straightness and smoothness: during final assembly these slide 
through the O rings in the cylinder heads and any roughness may rip the O rings, so this would be a very 
good time to polish the outside of each pushrod tube and replace any bent or damaged tubes. 

¶ Pushrod tubes must be checked for wear at the O ring seal (Figure 98).  Wear or damage here will cause 
oil leaks and must be polished out or the tube replaced. 

Double Valve Springs Single Valve Springs 
















































































































































































































































