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Preface

Liberty Aerospace provides Instructions for Continued Airworthiness based on the
design, testing, and certification of the XL-2 aircraft which Liberty Aerospace is the
holder of the Type Certificate (TC) issued by the Federal Aviation Administration
(FAA). Instructions in this Liberty manual, which include maintenance, repair limits,
overhaul, and installation, are applicable only to the Liberty XL-2 model aircraft.

This manual, applicable service documents, and other related publications
constitute the Instructions for Continued Airworthiness (ICA) prepared by Liberty
Aerospace and reviewed by the FAA. Pursuant to Federal Aviation Regulation
(FAR) § 43.13, each person performing maintenance, alteration, or preventive
maintenance on the airframe, engine or accessories must use methods,
techniques, and practices prescribed in the Instructions for Continued
Airworthiness.

Except for FAR part 43.3 authorized owner maintenance, Liberty Aerospace
has written the ICA for exclusive use by FAA (or equivalent authority)
licensed mechanics or FAA (or equivalent authority) certified repair center
employees working under the supervision of an FAA licensed mechanic.
Information and instructions contained in this manual anticipate the user
possesses and applies the knowledge, training, and experience
commensurate with the requirements to meet the prerequisite FAA license
and certification requirements. No other use is authorized.

Installation of parts deviating from Liberty Aerospace approved type-design criteria
is not allowed. Liberty Aerospace accepts no liability for the suitability, durability,
longevity, or safety of such parts installed on the XL-2 aircraft. Installation of parts
deviating from type design must be performed using Instructions for Continued
Airworthiness prepared by the part manufacturer and approved by the FAA for the
subject installation. Do not use Liberty Aerospace ICA for such parts.

Service Documents may contain advance changes to the ICA. It is the
responsibility of the organization/person maintaining or operating the aircraft to
verify that current and complete information, including Service Bulletins, FAA
Airworthiness Directives (AD), and publications are used.

To facilitate the use of current data, Liberty Aerospace provides information via the
Internet on www.libertyaircraft.com. The information available includes a listing
of the latest manual versions, service bulletins, FAA ADs, and other information
applicable to the Instructions for Continued Airworthiness. This information is free
of charge to owners of Liberty Aerospace aircraft by registering through Owner
Support.
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Supersede Notice

This manual supersedes and renders obsolete Liberty Aerospace Maintenance
Manual 135A-970-006 revision A dated October 2008.

List of Effective Pages

Use this page(s) to determine current revision and effective date for each page in
the Maintenance Manual. As revisions are issued this list of effective pages will be

amended.

PAGE REVISION DATE PAGE REVISION DATE
Preface i - xvi E 07/14/11 12-01 thru 12-02 E 07/14/11
01-01 thru 01-20 E 07/14/11 12-03 thru 12-13 ~ 07/31/09
01-05 thru 01-06 ~ 07/31/09 12-13 thru 12-14 E 07/14/11
01-07 thru 01-18 E 07/14/11 12-15 thru 12-16 ~ 07/31/09
01-18 thru 01-20 ~ 07/31/09 20-01 thru 20-02 D 02/16/11
03-01 thru 03-10 E 07/14/11 20-03 thru 20-06 ~ 07/31/09
04-01 thru 04-2 D 02/16/11 20-07 thru 20-16 D 02/16/11
04-03 thru 04-6 ~ 07/31/09 20-17 thru 20-26 ~ 07/31/09
04-07 thru 04-20 D 02/16/11 21-01 thru 21-40 ~ 07/31/09
04-21 thru 04-22 ~ 07/31/09 23-01 thru 23-04 D 02/16/11
05-01 thru 05-02 D 02/16/11 23-05 thru 23-08 ~ 07/31/09
05-03 thru 05-08 ~ 07/31/09 23-09 thru 23-38 D 02/16/11
05-09 thru 05-34 D 02/16/11 23-39 thru 23-44 ~ 07/31/09
05-35 thru 05-42 ~ 07/31/09 24-01 thru 24-02 E 07/14/11
05-43 thru 05-52 C 06/21/10 24-03 thru 24-04 E 07/14/11
06-01 thru 06-08 ~ 07/31/09 24-05 thru 24-08 E 07/14/11
07-01 thru 07-02 E 07/14/11 24-09 thru 24-16 ~ 07/31/09
07-03 thru 07-04 ~ 07/31/09 24-17 thru 24-44 E 07/14/11
07-05 thru 07-14 E 07/14/11 24-45 thru 24-62 D 02/16/11
08-01 thru 08-16 ~ 07/31/09 25-02 thru 25-04 C 06/21/10
09-01 thru 09-12 ~ 07/31/09 25-05 thru 25-10 ~ 07/31/09
10-01 thru 10-12 ~ 07/31/09 25-11 thru 25-66 D 02/16/11
11-01 thru 11-2 E 07/14/11 27-01 thru 27-02 E 07/14/11
11-03 thru 11-12 ~ 07/31/09 27-03 thru 27-06 ~ 07/31/09
11-13 thru 11-34 E 07/14/11 27-07 thru 27-34 D 02/16/11
11-34 thru 11-38 ~ 07/31/09 27-35 thru 27-60 E 07/14/11
27-61 thru 27-76 D 02/16/11
27-77 thru 27-84 D 02/16/11
27-84 thru 27-100 D 02/16/11
27-101 thru 27-120 ~ 07/31/09
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PAGE REVISION DATE PAGE REVISION DATE
28-01 thru 28-02 E 07/14/11 70-01 thru 70-06 ~ 07/31/09
28-03 thru 28-17 B 01/30/10 71-01 thru 71-02 E 07/14/11
28-17 thru 28-36 E 07/14/11 71-03 thru 71-64 ~ 07/31/09
28-37 thru 28-56 ~ 07/31/09 71-65 thru 71-76 E 07/14/11
30-1 thru 30-20 C 06/21/10 71-77 thru 71-74 ~ 07/31/09
31-01 thru 31-54 ~ 07/31/09 72-01 thru 72-30 ~ 07/31/09
32-01 thru 32-02 E 07/14/11 73-01 thru 73-38 ~ 07/31/09
32-03 thru 32-18 ~ 07/31/09 74-01 thru 74-02 B 01/30/10
32-19 thru 32-78 E 07/14/11 74-03 thru 74-12 ~ 07/31/09
32-79 thru 32-88 ~ 07/31/09 74-13 thru 74-20 B 01/30/10
33-01 thru 33-02 C 01/30/10 75-01 thru 75-08 ~ 07/31/09
33-03 thru 33-06 ~ 07/31/09 76-01 thru 76-18 ~ 07/31/09
33-07 thru 33-22 B 01/30/10 77-01 thru 77-02 C 06/21/10
33-23 thru 33-40 C 06/21/10 77-03 thru 77-06 ~ 07/31/09
34-01 thru 34-02 B 01/30/10 77-07 thru 77-34 C 06/21/10
34-03 thru 34-52 ~ 07/31/09 78-01 thru 78-16 ~ 07/31/09
34-53 thru 34-78 B 01/30/10 79-01 thru 79-28 ~ 07/31/09

34-79 thru 34-116 ~ 07/31/09 80-01 thru 80-04 B 01/30/10
51-01 thru 51-74 ~ 07/31/09 80-05 thru 80-08 ~ 07/31/09
52-01 thru 52-30 ~ 07/31/09 80-09 thru 80-14 E 07/14/11
53-01 thru 53-04 B 01/30/10 91-01 thru 91-02 C 06/21/10
53-05 thru 53-08 ~ 07/31/09 91-03 thru 91-12 ~ 07/31/09
53-09 thru 53-22 E 07/14/11 91-13 thru 91-80 C 06/21/10
53-23 thru 53-24 ~ 07/31/09
53-25 thru 53-30 B 01/30/10
53-31 thru 53-32 ~ 07/31/09
55-01 thru 55-02 D 02/16/11
55-03 thru 55-04 B 01/30/10
55-05 thru 55-06 ~ 07/31/09
55-07 thru 55-28 D 02/16/11
55-29 thru 55-30 ~ 01/30/10
56-01 thru 56-04 B 01/30/10
56-05 thru 56-10 ~ 07/31/09
56-11 thru 56-36 E 07/14/11
56-36 thru 56-56 ~ 07/31/09
57-01 thru 57-34 D 02/16/11
61-01 thru 61-12 ~ 07/31/09
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Highlight of Revisions

- Revision L
Revision Date Chapter | Description

IR 07/31/2009 ALL Initial release of the entire manual 135A-970-100.

A 10/28/2009 04 Incorporated approved firewall blanket life extension.

B 01/30/2010 00 Updated the chart to indicate the inclusion of SID-09-
001. Stepped through all chapters and matched the
table on page x of the Preface (Chapter 00). Added
Highlight of Revisions table.

05 Updated exhaust system inspection procedure.

23 Updated antenna mounting hardware callout in
compliance with current design.

25 Updated ELT antenna remove/install procedures.

27 Added drawing and procedure steps to clarify control
yoke ground installation.

28 Updated fuel boost pump remove/install and test
procedure. Added procedure steps for boost pump
control switch remove/install. Added fuel system
operational check procedure steps. Added Fuel System
Troubleshooting chart. Updated the flow of the
procedures to match other chapter is the manual.

33 Updated strobe power supply circuit breaker call out in
compliance with current design and SID-09-001.

34 Added note to compass swing procedure for
identification of northern and southern hemisphere
compass units.

53 Added belly panel remove/install procedure steps.

55 Added horizontal stabilizer inspection steps.

56 Removed procedure steps duplicated elsewhere and
directed reader to the steps.

74 Added pointer to FADEC system checks procedure.

75 Chapter removed as content is redundant to another
chapter.

77 Deleted note incorporating hardware call out in work
step.

80 Added cold start steps in accordance with TCM
operations procedures.

91 Drawings updated in accordance with current approved
design changes.
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Revision

Revision
Date

Chapter

Description

C

06/21/2010

00

04

05

30
33
55

77

91

Updated the List of effected Pages to include new
chapter 30.

Added Life Limits for Fire Extinguisher. Re-formatted
the tables for readability .

Added inspection points for fire extinguisher.

Added inspection points for bolts associated with the
stabilizer.

Added inspection points for the alternate air valve
cabling.

Clarified the 500 hour engine inspection.

Added definitions to Hard Landing and Crash.

All new chapter.

Added procedures for the LED Wing Tip Light Fixtures.
Add inspection information and inspection notes for
stabilizer bolt length.

Removed procedures for the Pitot/Static Blade and
heater. Procedures were moved to Chapter 30.

Updated Schematic Figure 91-18 to include the LED
Wing Tip Light Fixture.

02/16/2011

00
04

05

20
23

24

Added information about incorporation of SSI-10-001.
Added Life Limits for the exhaust.

Added part numbers for the replacement exhaust.
muffler to table 04-3.

Added mandatory inspection for the aft weldment clevis
pins for both port and starboard.

Added additional mandatory inspection for the aft
weldment clevis pins for both port and starboard on SN
0009, 0116, 0117, and 0119.

Redefined the inspections for the batteries in the ELT
and the ELT Remote Switch.

Split the inspections requirements for the wing pins,
wing box, and aileron quick disconnect assemblies to
account for the 100-hour inspections that does not
remove the wings and the annual inspection that does
remove the wings.

Breaking out inspections for the spar attachment lugs,
pins, flap-spigot, and the locking mechanisms.

Updated the procedures to torque castellated nuts.

Added reference to Chapter 27 for the remove and
installation of the push-to-talk switch/button.

Added information on the F3 Alternator Fuse (SSI-10-
001).

Added a procedure to replace the F3 Fuse.

Added information to clarify what instruments will

continue to operate in the event of a primary battery
failure.

Preface
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Revision

Revision Date Chapter | Description

25 Correctly point to the battery limits for the ELT batteries
to Chapter 05 (was Chapter 04).

27 Updated the procedures to torque castellated nuts.
Added procedures to the section for the yoke control to
remove and install the push-to-talk switch/button.

55 Updated the procedures to torque castellated nuts.

57 Rewrote the entire chapter with a new layout of the
sections.
Added information in the removal and installation of the
anti-chafing tape for the wing root fairing.

E 07/14/2011 01 Updated Information in the Revision Tracking

paragraph.
Updated table with new AFM part numbers.
Corrected Figure 01-1.
Rewrote Section 01-40.

03 Rewrote entire chapter.

07 New images, graphics and photos.
Updated the procedure for lifting airplane.

11 Added the part numbers for the Japanese placards.
Figure 11-23 — Updated figure.

Figure 11-25 — Corrected the S/N for factory gross
weight.

12 Added wing pins to Table 12-3.

24 Figure 24-4 Redrew figure.

Figure 24-12 Corrected battery callout in figure.
Page 38 — Reworded paragraph

27 Pages 52 and 56 corrected battery callout for
secondary battery.

28 Correct relay callout on page 34

32 Added procedures to cover new parking brake.
Updated graphics.

53 Corrected battery callout for secondary battery.

56 Page 16 — removed broken link.

Page 34 — New step added for correct callout of post
install inspections.

71 Added new procedures for alternate air valve.

80 Pages 12 and 14 Corrected callouts for the primary and

secondary batteries.
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Record of Revision

Use this checklist to record and control of all of the revisions you put in this
Airplane Maintenance Manual (AMM). Put the affected pages of the revision into
the AMM as soon as you get them. Remove and destroy the pages which are
superseded. Complete the table below when you have put the revision in the

Page x

AMM.
Record of Revisions
Revision | Date Issued Inserted On Inserted Revision Dtz Inserted Inserted

By Issued On By

A 10/28/2009 10/28/2009 LAl

B 01/30/2010 01/30/2010 LAl

C 06/21/2010 06/21/2010 LAl

D 02/16/2011 02/16/2011 LAI

E 07/14/2011 07/14/2011 LAI
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List of Service Bulletins

Service documents and technical information are incorporated in this edition of the
Liberty Aerospace Maintenance Manual 135A-970-100 and are listed in the chart
below. Information relevant to the XL-2 model aircraft from these service
documents has been incorporated in this manual. The full content of all Liberty
Aerospace service documents is available on www.libertyaircraft.com , support

section.

Service Documents Incorporated in this Manual

Service Bulletin Subject Section Title Acfgected
apter
SSI-10-001 Alternator Fuse F3 Electric Power Chapter 24
Lights Chapter 33
SID-09-001 Strobe Power Wiring Diagrams | Chapter 91
and Schematics
Chapter 78
AD2009-08-05 Exhaust Muffler Cracks Exhaust System P
Troubleshooting | Chapter 05
Flight Controls Chapter 27
CSB-08-003 Aileron pushrod 9 . P
Inspections Chapter 05
Flight Controls Chapter 27
CSB-08-002 Aileron pushrod 9 . P
Inspections Chapter 05
Fu.selage Chapter 53
Wing Chapter 57
N Navigation & Chapter 34
RKI-SIL-08-001 Gross weight increase Pitot static apter
compliance Fliaht Control
i ontrols
J . Chapter 27
Leveling &
Weighing Chapter 08
SB-08003, Rev B Rudder Pushrod clearance Flight Controls Chapter 27
SB-08-002 Toe brake rudder clearance | | . yino Gear | Chapter 32
adjustment
SB-08-001 Possible nose wheel shimmy | Landing Gear Chapter 32
. Fuel System Chapter 28
CSB-08-001 Fuel tank vibration .
Inspection Chapter 05
SIL-08-002 Footstep placard installation Placa}rds and Chapter 11
Markings
CSB-07-002 REV B Alleron Skeleton Inspection | |0 i Chapter 05
and Installation Clearance
RKI-CSB-07-003 REV B Replacement of Aileron Ribs | cont controls | Chapter 27
and Gusset reinforcement
CSB-07-002 REV C Flaprib 2 & wingrib "1 aft |\ o0 ion Chapter 05
inspection
RKI-CSB-07-002 REV C Inboard flap rib Flight Controls | Chapter 27
reinforcement
SIL-O7-012 *UPDATED REV | Wheel fairing installation Landing Gear Chapter 32
P/N 135A-970-100 Preface
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Service Documents Incorporated in this Manual

. . . : . Affected
Service Bulletin Subject Section Title Chapter
SIL-07-011 *UPDATED REV gﬁfil?tear wheel bearing Landing Gear Chapter 32
. Wing Chapter 57
CSB-07-001 REV C Rear spar aileron closeout .
Inspection Chapter 05
Rear spar aileron closeout &
RKI-CSB-07-001, Rev B mass balance enclosure Wing Chapter 57
flange
Indicators &
SIL-07-008 EDI-200 revision upgrade Recording Chapter 31
Equipment
SIL-07-003 REV B Footstep installation Fuselage Chapter 53
SIL-07-006 .Nose Ia_ndmg gear leg Inspgctlon Chapter 05
Inspection Landing Gear Chapter 32
SIL-07-002 REV C Mt propeller installation Propeller Chapter 61
Increase life limit of the Airworthiness
SIL-06-008 Liberty XL-2 from 3,333 Limitati Chapter 04
imitations
hours to 5,000 hours.
SIL-06-007 Cabin Heat and Defog Environmental Chapter 21
System Systems
IOF-240-B4B engine
SIL-06-002 conversion Power Plant Chapter 71
TCM EDI-200 light weight Indicators &
SIL-06-006 FADEC data recorder Recording Chapter 31
installation Equipment
Increase life limit of the Airworthiness
SIL-06-005 Liberty XL-2 from 1,666 L Chapter 04
Limitations
hours to 3,333 hours.
Reports from the field that
cracks are being found in
certain P/N 653924, .
SIL-06-001 Teledyne Continental Motors Inspections Chapter 05
(TCM), Revision "F" or
earlier.
Increase life limit of the Airworthiness
SlL-06-004 Liberty XL-2. Limitations Chapter 04
Aircraft Weight and Balance | Leveling and
SIL-06-003 Check Weighing Chapter 08
SIL-06-002 FADEC_ syst_em_hez_ilth status Engme_ Chapter 77
annunciator indications Indicating
135A-910-105 rev E, Engine
SB-06-001 VM1000FX electronic engine | = 9"N€ Chapter 77
: Indicating
display — Software upgrade
Potential Cracks in XL-2 .
SB221-006 Acrylic Windshield. Inspection Chapter 05
Preface P/N 135A-970-100
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Service Documents Incorporated in this Manual

CSB-06-007 from fuse holder to

Service Bulletin Subject Section Title '?‘:f;z;tti?
Routing of electrical wiring Inspection Chapter 05

emergency battery terminal Electrical Power | Chapter 24

Potential fatigue cracks of

CSB-06-002 the propeller extension Propeller Chapter 61

Liberty PN: 4ARP.

CSB-06-001

135A-10-145 rev C control

stick boot installation Flight Controls Chapter 27

Service Bulletins Released After Publication

Liberty Aerospace strives to provide clear, concise, and accurate information and
instructions based on the best available engineering data at the time of publication.
Ongoing process improvements at Liberty may change specification or procedure
after manual release. Service documents expedite customer notification and serve
as the prevailing instruction over conflicting information until the new information is
incorporated in the manual text. As bulletins are received, note the bulletin’s
number, title and applicable section affected by the bulletin in the blank cells
provided below. Insert a copy of the Service Bulletin behind the last page of this
section.

The following bulletins, released after this manual, affect and supplement the
procedures herein. When performing procedures affected by the bulletins, review
the bulletin content prior to commencing the task to ensure compliance with the
most current information. Review of service documents is required prior to start of
any procedure in this manual.

P/N 135A-970-100 Preface
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Service Documents Published After this Manual

Service Bulletin Subject Section Title Alijzeied
Chapter
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All rights reserved. The information contained herein is proprietary to Liberty Aerospace,
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Section 01-00 General

Liberty Aerospace, Inc. is releasing this manual as a brand new manual. The
purpose of the Maintenance Manual is to furnish maintenance personnel with all
data required for normal maintenance of the Liberty XL-2 airplane. It comprises
detailed system and subsystem descriptions, troubleshooting tables, component
removal, installation procedures, and detailed maintenance procedures.

Unless otherwise specified, This Maintenance Manual contains only removal and
installation instructions for specific components for example: alternator, fuel
system components, instruments, etc. Obtain the detailed maintenance and
service instructions for individual components from the applicable component
manufacturer’s maintenance manual, website, or service department. Contact
Liberty Aircraft, Customer Support to request special assistance.

The performance of all maintenance work including inspections, routine
maintenance, and repairs will be in accordance with the procedures set forth in this

Maintenance Manual.
Vv
WARNING
y

IT IS THE RESPONSIBILITY OF THE OWNER AND MAINTENANCE TECHNICIAN TO CHECK THAT
OPERATING PROCEDURES, INSPECTION, REPAIR OR MAINTENANCE PRACTICES, ARE
CORRECTLY FOLLOWED, USING THE MOST UP-TO-DATE FAA APPROVED VERSIONS OF THE
COMPONENT MANUFACTURERS MANUALS NOTED ABOVE.

Section 00-01 The Maintenance Manual Style

This new release of the maintenance manual contains a new style and a new look
and feel for the Liberty Aerospace, Inc. Maintenance Manual. The new style
should make the manual more user-friendly.

One of the most obvious changes came to the header and footer on each page.

The header contains the chapter title and Liberty Aerospace, Inc. logo. The footer
contains the current section number (for example 01-00), the part number of the
maintenance manual, the revision of that particular section (for example Rev. ~),
the page number and total pages. The tilde symbol, ~, indicates an initial release
of the section. A revision provided on the manual cover page indicates the latest
revision package incorporated. Details of the other changes to the maintenance
manual and the chapters are in the remaining sections of this chapter.

P/N 135A-970-006 01-00
REVISION ~ Page 5 of 20
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Section 01-10 Revision systems

This section details the methods used to track revisions and changes to the
chapters in this manual. In the initial release of the manual and the chapters,
revisions were tracked in the front matter sections of the manual. With the changes
to the format of this manual, the tracking of changes and revisions moved to the
end of the front matter behind the Table of Contents and Table of Chapters.

Section 10-01 Reformatted Chapters Revision Tracking

Revisions to this manual are applied on a section by section basis. The Footer of
each page of a section provides a revision letter representing the latest revision
package applied to that section. On initial release each page will show as Revision
~. Thereafter, each section shows the latest revision by letter that has been
applied to that section. Maintenance manual revisions are released as packages
of changed sections that can span a number of chapters. Each of these packages
and the sections in them are marked with the same revision package letter.
Revision packages are labeled with letters that are sequential (A, B, C and so on).
A new maintenance manual cover page marked with the latest revision package
letter is issued with each release. Each book owner must replace pages or add
pages and the cover page provided by the revision package and log incorporation
in the Record of Revision provided in the manual Preface. To assist in this process
an amended List of Effective Pages table is provided with each revision package
and must be incorporated in the manual Preface.

When amended the List of Effective Pages table provides a breakdown of which
pages changed with each Revision package. It is important to review this list any
time work is performed to assure the latest information is being used. Figure 01-1
below provides an example of a List of Effective Pages amendment.

PAGE REVISION | DATE PAGE REVISION | DATE
Preface i - xiv C 06/2110 | 27-01 thru 27-02 B 0130110 | |
01-01 thru 01-20 - 07/31/09 27-03 thru 27-76 - 07/31/09
03-01 thru 03-10 = 07/31008 || 27-77 thru 27-84 B 01730710
04-01 thru 04-2 G 06/21/10 | 27-84 thru 27-120 ~ 07108 _| |
04-03 thru 04-6 ~ 07/31/09 28-01 thru 28-36 B 01/30/10
04-07 thru 04-20 C 06/21/10 28-37 thru 28-56 ~ 07/31/09
04-21 thru 04-22 = 07/31/00 30-1 thru 30-20 G 06/21710
05-01 thru 05-02 ¢ This graphic is provide = 07/31/09
05-03 thru 05-08 = to show an example of - 07/31/09
05-09 thru 05-34 ¢ of the List of Effective Pages.™ ¢ 0120110 | |
05-35 thru 05-42 ~ | 07/31/09 || 33-03 thru 33-06 i ~ 07/31/09
05-43 thru 05-52 ¢ oSee the Preface Section for B 01/30/10
06-01 thru 06-08 the current List of Effective Pages= 06/21/10
07-01 thru 07-14 - 07/31/09 34-01 thru 34-02 B 01/30M10
08-01 thru 08-16 = 07/31/09 || 34-08 thru 34-52 = 07/31/09
09-01 thru 09-12 ~ 07/31/08 || 34-53 thru 34-78 B 01/30/10
10-01 thru 10-12 ~ 07/31/08 | 34-79 thru 34-116 ~ 07/31/09
11-01 thru 11-38 ~ 07/31/09 51-01 thru 51-74 ~ 07/31/09
12-01 thru 12-16 ~ 07/31/09 52-01 thru 52-30 -~ 07/31/09

Figure 01-1 - List of Effective Pages Example

Changes that are on any particular page will be indicated by a revision bar along
the outside edge, such as those that are evident on this page.

P/N 135A-970-006 01-10
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Section 01-20 Publications

This section describes the different documents that are published.

Section 20-01 Service Documents

Liberty Aerospace, Inc. has adopted a service document format which will provide
the user with an explanation of the compliance criticality of the document. This
format was developed by the General Aviation Manufacturers Association (GAMA)
to standardize service documents used by aviation manufacturers. The documents
can be presented in six categories as defined below. Each revision to the service
document will be noted in the information block located at the bottom of each
page. This information will include the date of original issuance, revision date,
page number and revision number. The most recent revisions to the document will
be identified by a solid bold vertical line on the outside edge of the page, adjacent
to the revised sentence, paragraph, drawing, etc. As applicable, each service
document’s content is incorporated into the maintenance manual in the
appropriate chapter and section. Release packages incorporating service
documents will include an amended List of Service Documents. This list is
incorporated in the manual Preface by the book owner as part of the update
process.

SERVICE DOCUMENT CATEGORY DEFINITION
CATEGORY 1: "MANDATORY SERVICE BULLETIN" (MSB)

Service documents, relating to known or suspected hazards to safety, that have
been incorporated in whole or in part in an Airworthiness Directive (AD) issued by
the FAA or have been issued, at the direction of FAA, by the manufacturer, in
order to allow compliance with an already issued AD (or an equivalent issued by
another country's airworthiness authority).

CATEGORY 2: "CRITICAL SERVICE BULLETIN” (CSB)

Service documents (not included in Category 1) that have been determined by the
product manufacturer to constitute a threat to continued safe operation of an
aircraft or to persons or property on the ground unless some specific action
(inspection, repair, replacement, etc.) is taken by the product owner or operator.
Documents in this category are candidates for incorporation in an Airworthiness
Directive issued by the FAA (but may not be).

CATEGORY 3: "SERVICE BULLETIN" (SB)

Service documents (not included in Categories 1 and 2) considered by the product
manufacturer to constitute a substantial improvement to the inherent safety of an
aircraft or component of an aircraft. This "Service Bulletin" category also includes
the most recent updates of instructions for continued airworthiness.

CATEGORY 4: "SERVICE INFORMATION DIRECTIVE" (SID)

Serviced documents (not included in Categories 1, 2 or 3) that have been
determined by the manufacturer to be of value to an owner/operator in the use of a
product by enhancing safety, maintenance or economy.

P/N 135A-970-006 01-20
REVISION ~ Page 9 of 20
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Section 20-02

CATEGORY 5: "SERVICE INFORMATION LETTER" (SIL)

This category includes all information (not included in Category 1-4) that may be of
use to the owner, operator or maintainer of the aircraft

CATEGORY 6: "SPECIAL SERVICE INSTRUCTION" (SSlI)

This category is used to address an issue on specific aircraft serial numbers.
Liberty Aerospace will distribute SSI notification directly to the owners of the
affected aircrafts. SSlI's will not be included in the general service bulletin set but
will be made available through Liberty Customer Service to owners of the affected
aircrafts only. An SSI may contain updates to the Instructions for Continued
Airworthiness applicable only to the listed aircrafts.

CATEGORY 7: "REWORK KIT INSTRUCTION" (RKI)

Detailed written technical procedures stating how to conduct and complete a repair
required by a Service Document. A Rework Kit Instruction may also be part of
optional upgrades and installation.

Related Publications

The chart below lists related publications, source and accessibility relevant to
maintaining the Liberty XL-2 model aircraft.

V,
WARNING
y

USE ONLY THE LATEST REVISION OF ALL PUBLICATIONS. USING INFORMATION THAT HAS
BEEN SUPERSEDED, JEOPARDIZES AIRCRAFT AIRWORTHINESS.

Internet Order
Publication Supplied via From Available
Publication Name Number With Liberty Liberty From
Aircraft Aircraft Aircraft | Manufacturer
web site Inc.
Liberty Aircraft
XL-2 Maintenance Manual 135A-970-100 YES YES YES N/A
XL-2 Airplane Flight Manual = | 1355 970.300 |  YES NO YES N/A
Standard
XL-2 Airplane Flight Manual - | 4350 970,200 | YES NO YES N/A
Gross Weight
XL-2 Airplane Flight Manual = | 4 354 970.500 | YES NO YES N/A
EASA
XL-2 Airplane Flight Manual —
EASA Gross Weight 135A-970-600 YES NO YES N/A
Engine Documents

IOF-240-B Englne Installation O1-22 YES NO NO TCcM
and Operation Manual
IOF-240-B Overhaul Manual OH-22 YES NO NO TCM

01-20
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Internet Order
Publication Supplied via From Available
Publication Name Number With Liberty Liberty From
Aircraft Aircraft Aircraft | Manufacturer
web site Inc.
IOF-240-B Maintenance M-22 YES NO NO TCcM
Manual
Accessory Documents™
GNS 430 User Guide 190-00140-00 YES NO NO GARMIN
GNS 430 Installation Manual 190-00140-05 YES NO NO GARMIN
GNS 530 User Guide 190-00181-00 YES NO NO GARMIN
GNS 530 Installation Manual 190-00181-02 YES NO NO GARMIN
GNS 430W User Guide 190-00356-00 YES NO NO GARMIN
GNS 430W Installation 190-00356-02 |  YES NO NO GARMIN
Manual
GNS 430W ICA Manual 190-00356-65 YES NO NO GARMIN
GNS 530W User Guide 190-00357-00 YES NO NO GARMIN
GNS 530W Installation 190-00357-02 | YES NO NO GARMIN
Manual
GNS 530W ICA Manual 190-00357-65 YES NO NO GARMIN
SL30 User Guide 190-00846-00 YES NO NO GARMIN
SL30 Installation Manual 560-0404-03a YES NO NO GARMIN
SL40 User Guide 190-06488-00 YES NO NO GARMIN
SL40 Installation Manual 560-0956-03 YES NO NO GARMIN
GMA 340 Installation Manual 190-00149-01 YES NO NO GARMIN
GMA 340 User Guide 190-00149-10 YES NO NO GARMIN
SAE-35 Installation Manual 305186-00 YES NO NO SANDIA
M803 Installation Manual M803 YES NO NO DAVTRON
GTX 327 User Guide 190-00187-00 YES NO NO GARMIN
GTX 327 Installation Manual | 190-00187-02 YES NO NO GARMIN
Gi-106A Installation Manual 190-00180-00 YES NO NO GARMIN
MD200-306 Installation 8017972 YES NO NO GARMIN
Manual
W69EK7-63G Propeller WOOD-CF- VES NO NO Sevr:/soeor;‘:h
Operation & Maintenance REV-A
Propeller
MT-Wood-
MT175R127-2Ca Propeller - E-112 YES NO NO Composite
Operation & Installation
Propeller
RG-25 Maintenance Manual 5-0142 YES NO NO Concord
Battery
Table 01-1 Related Publications
1 Documents supplied with aircraft as equipped.
P/N 135A-970-006 01-20
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Section 01-30 Chapter Format and Layout

Along with the changes to the style of the chapters, there were changes to the
format and layout of pages. This section describes the different changes to
Changed Text, Blank Pages, Notes, Cautions, and Warnings Callouts, Section
Headings and Section Text, Headers and Footers, Figure and Table Captions, and
Procedures.

Section 30-01 Changes to Text

Because the new look and feel made changes that affected the entire chapter, the
first release of the chapters will not indicate the changes by the use of a revision
bars. However, subsequent releases of the reformatted chapters will indicate any
changes (other than grammatical or spelling) with revision bars located in the
outside margin of the page (left margin on even pages and right margin on odd

pages).

Section 30-02 Blank Pages

Identification of a blank page is by the legend, “PAGE LEFT INTENTIONALLY
BLANK?”, in the center of each page.

Section 30-03 Notes, Cautions and Warnings

In the reformatted release of the maintenance manual, Notes, Cautions, and
Warnings are depicted with the appropriate icon, with the text on the next line.
Below are examples of these. The appearance of the message is such to highlight
the importance of the message.

V
WARNING
y

AN OPERATING PROCEDURE, INSPECTION, REPAIR, OR MAINTENANCE PRACTICE, WHICH IF
NOT CORRECTLY FOLLOWED, COULD RESULT IN PERSONAL INJURY OR LOSS OF LIFE.

v
CAUTION

An operating procedure, inspection, repair or maintenance practice, which if not strictly
observed could result in damage or destruction of equipment.

NOTE
y

An operating procedure, inspection, repair, or maintenance condition, etc, which is
deemed essential to highlight.

A

b

P/N 135A-970-006 01-30
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Section 30-04 Section Headings and Section Text

The section headings were given a specific font size and weight (Bold and Italics),
and were left justified to the margin. The primary heading will have the chapter
number followed by the section number. The primary heading will start on an odd
page. A subsection heading will have the section number followed by the
subsection number.

Section information is also in the footer of each page. The footer contains the
chapter and section number on the outside margin. See the section on footer
information.

The text within a section is fully justified and indented by 0.4 inches. This will aid
the reader to scan quickly the document for headings and for Notes, Cautions, and
Warnings, which run from margin to margin.

Section 30-05 Table and Figure Captions

Figures will have the designation that includes the chapter number, a serial
number that restarts with each chapter and a description of what is in the figure.
This designation appears below the figure. For example:

Figure 01-1 This is an example of a figure caption

Likewise, tables will have a similar formatted callout and caption and will appear
below the table. For example:

Table 01-1 This is an example of a table caption

Section 30-06 Headers and Footers

The headers and footers have changed to aid the reader in identifying the page
and the information on that page. This change allows the document to be more
scanning friendly to the reader.

The headers contain the logo for Liberty Aerospace, Inc. along the inside edge of
each page. The outside edge identifies the chapter by title (for example
INTRODUCTION) and the subject airplane (for example XL-2 Airplane).

The footer has additional information for the reader. On the inside margin, is the
top-level part number for the maintenance manual, P/N 135A-970-100. Below the
part number is the revision applied to this page.

On the outside edge, the footer has the chapter number and the section of the
chapter covered on that page. The subsection does not appear, as a single page
can contain more than a single subsection. The page number and the page count
are presented directly below chapter and section number.

Looking at Figure 01-1, the page that has the upper footer is part of Chapter 01,
Section 20 and this is page 10 of 16. Directly below the manual part number is the
latest revision applied to this page which in this case is “~" indicating initial release.
The page that has the lower footer is part of Chapter 01, Section 30, and this is
page 11 of 16. Below the manual part number, is the revision of the page, in this
case revision A is the latest revision applied to this page.

01-30 P/N 135A-970-100
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Chapter Number
Section Number

Part number of the Liberty
Aerospace Maintenance Manual

01-20
Page 10 of 16

Total number of pages in this chapter
Page Number of this page

P/N 135A-970-100
REVISIOM ~

Revision of the page

Even Page

Part number of the Liberty Section Number
Aerospace Maintenance Manual Chapter Number
P/N 135A-970-100 01-30
REVISION A Page 11 of 16
Page Number of this page

Revision of the page Total number of pages in this chapter

QOdd Page

Figure 01-1 Examples of the Maintenance Manual Footer

Section 30-07 Procedures

Procedures will have an unnumbered heading that is in the center on the page.
Each procedure will begin on a new page to distinguish it from a preceding
procedure. Long or involved procedures will come as a series of smaller
procedures with a table showing a list of the procedures that are involved. The end
of a procedure will have a sentence stating the procedure has been completed

successfully.

P/N 135A-970-006
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Section 01-40 Manual Arrangements

The overall arrangement of this Maintenance Manual is in accordance with the Air
Transport Association of America (ATA) Specification number 100. In addition, the
manual complies with the General Aviation Manufacturers Association (GAMA)
Specification number 2 issue in January 1978 - Specification for Manufacturers
Maintenance Data.

In the general Table of Contents, located in the front of the manual, is the title of
each chapter. Each chapter covers a specific main system; sub-sections describe
relevant subsystems.

Changes to the format, as noted in the above sections of this chapter, are such to
comply with most of provisions of GAMA Specification number 9 (Version 2.0),
dated March 1999 — Electronic Publication Standard.

In addition, the preparation of this manual starts the process of moving the
publications for the airplane towards electronic documentation. Within the pages of
this manual are software links such that when a reader is viewing the manual with
a computer, the reader can quickly move to the information that is needed. When
viewing this manual on a computer, the title of each chapter in the general Table of
Contents is a link to the first page of that chapter. From there, the reader can go to
the chapter table of contents (always starts on page 3 of the chapter) and find links
to the sections and subsections within that chapter.

P/N 135A-970-006 01-40
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Section 01-50 Main Chapter Groups

The maintenance manual combines the chapters in to five groups. This grouping
brings together chapters that cover similar information about the airplane. Shown
in Table 01-2 are the five groups, and the chapters that are in that group.

Table 01-2 Group Chapters

Manual Group Chapters in Group
General 01-12

Equipment 20-34

Airframe 51-57

Propeller 61

Power Plant (Engine) 71-91

P/N 135A-970-006 01-50
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Section 03-00 General

The Liberty XL-2 airplane is manufactured by Liberty Aerospace, Inc. and is
approved in the normal airworthiness category. The company address is listed
below.

Liberty Aerospace, Inc.

100 Aerospace Drive
Melbourne, Florida, USA, 32901
Phone: 321-752-0332

Section 00-01 Description

The Liberty XL-2 airplane is a low-wing two-place aircraft with tricycle landing gear.
Its central structural element is a welded steel tubing frame or “chassis” which has
the following components attached:

Engine and Propeller

Wings (conventional aluminum construction)

Main Landing Gear (aluminum construction)

Nose Landing Gear (steel construction)

Fuselage (composite construction)

AFT Fuselage with Vertical Fin (composite construction)

Rudder and Stabilator (aluminum construction)

Center Fuselage including crew/passenger cabin, fuel tank, and
baggage compartment

e Engine Cowlings

The wings are riveted aluminum semi-monocoque structures which are secured to
the chassis by means of heavy steel pins in attach fittings. With the wing or wings
removed, the fuselage remains supported by the landing gear. The aluminum
horizontal tail is a stabilator type in which the entire unit moves to change pitch on
the aircraft. The only movable surfaces on the horizontal tail are the anti-servo
tabs that have both pitch trim and anti-servo functions. Integrated into the
fuselage is the composite vertical fin; the rudder is an aluminum structure. Ailerons
and stabilators operate by pushrods from cockpit control sticks.

The rudder also operates by pushrods attached to adjustable cockpit rudder pedal
assemblies. Aluminum trailing edge flaps operate electrically.

The power for the Liberty XL-2 is from an air-cooled Teledyne Continental Motors
IOF-240B four cylinder, harizontally opposed, fuel injected engine. The rating of
the engine is 125 continuous SAE horsepower at 2800 RPM. The engine is
equipped with a Full Authority Digital Engine Control (FADEC) system to control
ignition timing and fuel mixture without pilot intervention.

P/N 135A-970-100 03-00
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Fuel for the engine is from a single 28-gallon (106-liter) usable capacity aluminum
tank. The tank is installed in the fuselage between the pilot/passenger seatbacks
and the baggage compartment. The preferred propeller is the MT Propeller, which
is a two-blade, fixed pitch, wood composite propeller with spinner assembly
(including spacer, and supporting hardware) is model MT175R127-2Ca and
manufactured by MT-Propeller Entwicklung GmbH. The permissible propeller is
the Sensenich propeller, which is a fixed pitch, constructed of wood and fiberglass,
part number: W69EK7 63G.

03-02 P/N 135A-970-100
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Section 03-01 Vender Documentation
This manual may refer to the following vendors, and their documentation.

IOF-240 B
Teledyne Continental Motors
2039 Broad Street, Bldg. # 96
Engine Mobile, AL. 36601
Tel: 251-438-8291 Fax: 251-432-7352
Website#: http://www.tcmlink.com

MT175R127-2Ca
MT-Propeller Entwicklung GmbH
Propeller Flugplatzstr.1
D-04348 Atting, Germany
Tel: +49-(0)9429-9409-0 Fax: +49-(0)9429-8432
Website: http://www.mt-propeller.com

WG69EK7-63G
Sensenich Wood Propeller
Propeller 2008 Wood Court
Plant City. FL 33563
Tel: 813-752-3711 Fax: 813-752-2818
Website http://sensenichprop.com

Parker Hannifin, Aircraft Wheel & Brakes
1160 Center Road

Main Wheel Brakes Avon, OH. 44011-0158
Tel: 440-937-6211 Fax: 440-937-6416
Website: http://www.parker.com

Garmin International Inc.

1200 East 151st Street
Navigation/Communication Eq. Olathe, KS. 66062

Tel: 913-397-8200 Fax: 913-397-8282

Website: http://www.garmin.com

P/N 135A-970-100 03-01
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Section 03-02 Aircraft Measurements
This section contains the measurements of the Liberty XL2 airplane.

Section 02-01 Reference Planes

As a standard, the measurements are from three reference planes. These planes
are the Waterline, Station, and the Butt Line, also known as the centerline. Figure
03-1 shows the location of the three planes. Two of these planes (Waterline and
Station) can be hard to define and/or impossible to measure from.

STATION (STN 0)

WATERLINE (WLO)

BUTTLINE (BLO) STATION (STN 0)
AIRCRAFT
CENTER LINE (g)

Figure 03-1 Location of the Waterline and Station Planes

There are various reference points on the airplane that may be used to locate
other points on the airplane from either the Waterline or Station. Figure 03-2
shows the location and description of two of these reference points.

P/N 135A-970-100 03-02
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Station Reference Point is defined as the forward
surface of the forward most bulkhead (STN50) of the airplane.

\\‘\ Reference point for
. Station measurements.\ 50 0
Y -~

".l — ~
|,‘
\ N———
WL Y |
—— - ! Ve
Reference point for \ R

\Waterline measurements. \\

™
ILId.
L

R ——
/

VWaterline Reference Point is defined as the lower edge
of the lower doorsill (WL46) of the airplane.

Figure 03-2 Waterline and Station Reference Points

Section 02-02 Measurements from the Butt Line

Measurements from the Butt Line are measurements port or starboard from the
center of the airplane. See Figure 03-3 for various measurements that are left and
or right of the butt line. This figure also has that span from the left side of the
airplane to the right side.

348.00 (29.0ft)

343.26 O/A
335.22
104.00

52.00
BUTT LINE

S . g
S — = 8 '.
r- ' | | 4ge 0.1
'. |43 To.r-
:. | DIHEDRAL
wLO J— - | - I | | |
1 980 | | |
TO WING 25 00 J\& 41.56— ; :
ROOT-REF T —_— |
L - 8_065 —148.3
3518
70.36 20.00
| R T
| L L. | 1 1 1 1 I |
! 200.00 |
Figure 03-3 Measurements from the Butt Line
03-02 P/N 135A-970-100

Page 10 of 16 REVISION E



GENERAL DESCRIPTION
XL-2 AIRPLANE

Section 02-03 Measurements from the Waterline and Station

Measurements for Waterline and Station are from an imaginary plane below the
landing gear and forward of the propeller. That is the reason that on the airplane
there are points defined as the Waterline and Station reference points. See
Section 02-01 Reference Planes in this chapter. Figure 03-4 shows various
Waterline and Station points on the airplane. These points are location of critical
items (bulkheads, control surface axis, weight and balance, etc.) The numbers in
the figure are aft of the Station O plane or above the Waterline 0 plane.

222.0
237.0

15.6 50.00 91.50 132.50 17250 202.0

31 (REF) 7978 |101.80 152.50
70.75 118.00

_ pi—
20.00
Figure 03-4 Measurements from the Waterline and Station
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Section 03-03 Aircraft Access Panels and Cowlings
This section describes the type and location of the various cowlings, panels and
access panels on the exterior and interior of the airplane. Figure 03-5, Figure 03-6,

Figure 03-7, and Figure 03-8 show the detail of the location of the access panels.

There are three major cowlings or panels. These are

Upper Engine Cowling
Lower Engine Cowling

[ ]
e Belly Panel
The exterior of the airplane has the following access panels

Fuel Filler Access Panel
Wing Access Panels (two panels on the underside of each wing)
Three Access Panels on the starboard side by the tail

[ ]
0 Upper Torque Tube Access Panel
0 Lower Torque Tube Access Panel

o Trim Motor Access Panel
Engine Oil Filler Access Panel
e Port and starboard wing root fairings

The interior of the airplane has the following access panels

Fuel Tank Sender Access Panel (located in the pilot’s seat back)
Baggage Floor Access Panel (center of the baggage compartment)

Baggage Bay Aft Bulkhead Access Panel

Fuel Filler /

i Upper Access
| Engine / Panel

Cowling / e |
. r'
| Vg Tm—— ___/ II
B S |
- <o—=r |
= - —

‘- Wing Access Panels
(Two Panels per Wing)

-LO\-;\:'.‘.;I' N / :':::‘:.
Panel i @ |

Engine
Figure 03-5 Access Panels Port

Cowling *
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Upper Torque
Tube Access Panel

Upper

Engine
Cowling
____—__—-‘-"""-
=_ 0 @ -
Trim Motor | Lower Toraue Y |
Access Panel  Tube Access Panel e |
TNy
Lower [/
| = Engine
Cowling

i Starboard Wing
Port Win W
Root FaﬁinQ Root Fairing
Upper
i il Fi Engine
Engine Oil Filler 1
Access Panel Cowling

Figure 03-7 Wing Root and Engine Oil Filler Access Panel
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Baggage Bay Aft Bulkhead

A Panel /7
Baggage Floor ceess mane

Access Panel

Fuel Tank Sender
Access Panel

Figure 03-8 Interior Access Panels Aft of the Cockpit
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AIRWORTHINESS LIMITATIONS
XL-2 AIRPLANE

Section 04-00 General
The Airworthiness Limitations section contains the following requirements:
Life Limits and Mandatory Inspections:

e Structure and Components Subject to Life Limits
e Mandatory Inspections
e Battery Replacement Requirements
e External Surface Paint Requirements
P/N 135A-970-100 04-01
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AIRWORTHINESS LIMITATIONS

XL-2 AIRPLANE

Section 04-01 Airworthiness Limitations

The Airworthiness Limitations Section is FAA approved and specifies inspections
and other maintenance required under paragraphs 43.16 and 91.403 of the
Federal Aviation Regulations unless an alternative program has been FAA

approved.

This section is also EASA approved by the FAA on behalf of the European
Aviation Safety Agency (EASA) using the bilateral agreement between the FAA
and the DGAC-France. This section was prepared in accordance with the EASA
requirements and any variations must be EASA approved in accordance with

CS23.1529.

REV

DATE

APPROVED

07/31/09

For: Melvin D Taylor, Manager
Atlanta Aircraft Certification Office

Federal Aviation Administration
Central Region

10/28/09

g 0

For: Melvin D Taylor, Manager
Atlanta Aircraft Certification Office
Federal Aviation Administration
Central Region

02/02/2010

g

For: Melvin D Taylor, Manager
Atlanta Aircraft Certification Office
Federal Aviation Administration
Central Region

06/21/2010

g

For: Melvin D Taylor, Manager
Atlanta Aircraft Certification Office
Federal Aviation Administration
Central Region
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AIRWORTHINESS LIMITATIONS
XL-2 AIRPLANE

REV DATE APPROVED

g 07

02/16/2011 | For: Melvin D Taylor, Manager
Atlanta Aircraft Certification Office
Federal Aviation Administration
Central Region

Table 04-1 FAA Approvals

04-01 P/N 135A-970-100
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y AIRWORTHINESS LIMITATIONS

BT XL-2 AIRPLANE

Section 04-02 Life Limits and Mandatory Inspections
This section details items that are subject to life limits and mandatory inspections.

Section 02-01 Items Subject to Life Limits

The items listed in Table 04-2 are life-limited items with mandatory replacement
times. Remove these items from service at the replacement times indicated.
Render the out-of service items unserviceable and discard them to prevent re-use.

g NotE
A

Date of removal and replacement of life-limited components, including flight hours, must
be recorded in aircraft maintenance records to ensure correct observation of the stated

interval(s).

Component

P/N

Mandatory Replacement
Time

Composite Fuselage

135A-10-105

5000 hours

Wing Skin and Internal Structure

135A-20-005"
135A-20-006"
135A-20-007"
135A-20-008"

15000 hours

Wing Root Fitting (Spar Tang) 135A-20-501 3220 hours
Space Frame Assembly 135A-10-075 15000 hours
Nose Lock Pin 135A-40-565 500 hours
Tail Plane Attachment Lug 135A-30-615 500 hours
Firewall Blanket 33M1154-301 2000 hours
Induction Air Filter R-1260 ° 500 hours
DEL-200201-005,
Dawley Exhaust DEL-200201-006 1000 hours
Fire Extinguisher RT A600° 12 years

'This does not include Wing Root Fitting (Spar Tang), 135A-20-501.

2 Reference TCM - Installation and Operation Manual OI-22, Chapter 5

®Reference H3R, Inc. Service Manual for the RT A1200, RT A600, RTA400 Fire Extinguisher

Table 04-2 Structure and Components Subject to Life Limits

P/N 135A-970-100
REVISION D
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AIRWORTHINESS LIMITATIONS

XL-2 AIRPLANE

Section 02-02

ltems Subject to Mandatory Inspections

Table 04-3 details those components that are subject to mandatory inspection.

Component P/N Inspection Type Inspection Interval
Throttle Control Refer to Chapter 05 Annual for all aircraft
System 135A-50-017 Engine (Firewall Forward) and 100 hour as
Checkilist applicable per Part 91
Visual Inspection: Inspect the
Tail Plane Mass control circuit connection for the Annual for all aircraft
Balance Drive 135A-45-291 elevator from the forward, lower and 100 hour as
Arm trim motor access panel. Refer to | applicable per Part 91
Chapter 05.
135A-20-005
135A-20-006
135A-20-007 Ref ch 05 Annual for all aircraft
Wing Skin and 13'_5A'20'008 efer to Chapter . and 100 hour as
Internal Structure | Tis does not | Control Surfaces Inspection applicable per Part 91
include Wing | Checklist
Root Fitting
(Spar Tang),
135A-20-501.
Wing Root 135A-10-085 | Refer to Chapter 05 Annual for all aircraft
Fittings 135A-10-086 Control Surfaces Inspection and _100 hour as
135A-20-501 Checkilist applicable per Part 91
Space Frame Refer to Chapter 05 _ Annual for all aircraft
Assembly 135A-10-075 Control Surfaces Inspection and _100 hour as
Checklist applicable per Part 91
Visual Inspection of All:
Fuselage Bond Lines and
Bonded Composite Laminate
Structures to Fuselage as listed in
Table 04-4 through Table 04-7
Give attention to joints between
Baggage Bay Floor Supports and
Fuselage. See Figure 04-5 for the
location of these supports
' Tap Test and/_or other_lnspection Annual for all aircraft
Composite 135A-10-105 method(s) delineated in Chapter 51 and 100 hour as
Fuselage on All Bonded Composite aoplicable per Part 91
Laminated Structures: pp P
Horizontal Center Line Between
Upper and Lower Fuselage
Between Upper Fuselage Headline
Structure and Lower Fuselage Hoop
Reinforcement Structure
All Bonded Composite Laminate
Structures to Fuselage
See Figure 04-4 through Figure 04-
9 Refer to Chapter 05.
04-02 P/N 135A-970-100

Page 10 of 22

REVISION D




AIRWORTHINESS LIMITATIONS

XL-2 AIRPLANE

Component P/N Inspection Type Inspection Interval
Zglrji%'ggljcﬁfh a Inspect every 25 hours
standard exhaust | Dawley Refer to Chapter 05 Z\'/rgre'lgésrﬁgvr:?ﬁsor
system and the Drawing Engine (Firewall Forward) Ty g
optional bypass 200201-002 Checklist whichever occurs first,
scat tube has not see FAA AD 2009-08-
been installed 05
Zglrji%'ggljcﬁfh a Inspect every 50 hours
standard exhaust | Dawley Refer to Chapter 05 Z\'/rgre'lgésrﬁgvr:?ﬁsor
system and the Drawing Engine (Firewall Forward) Ty g
optional bypass 200201-002 Checklist whichever occurs first,
scat tube has see FAA AD 2009-08-
been installed 05
For airplanes Inspect every 50 hours
equipped with a Time-In-Service or
reduced sound Dawley Refer to Chapter 05 every 12 months, _
exhaust system Drawin Engine (Firewall Forward) whichever occurs first,
and the optional 2002019003 Chg Klist see FAA AD 2009-08-
bypass scat tube eckls 05 for placard
has been requirements for the
installed cabin heater
For airplanes
reeq(;tgg(ejds\(l)\ﬁtr? da Inspect within 10
exhaust svstem Dawley Refer to Chapter 05 hours Time-In-Service
and the oytional Drawing Engine (Firewall Forward) after April 20, 2009,
bvnass scpat tube 200201-003 Checklist see FAA
D basn AD 2009-08-05
installed
For _airplgnesh Standard Inspect every 50 hours
equippe dW't a | Dawley Time-In-Service or
r?mfgrcg Drawing every 12 months,
fe?iﬂcizi S‘gun 4 | 200201-006 [ Refer to Chapter 05 whichever occurs first
exhaust system Or Engine (Firewall Forward)
and the optional Reduced Checkilist Report inspection
bypass scat tube Sound Dawley results to Liberty
has not been Drawing Customer Service
installed 200201-005
For .airplane'sh Standard Inspect every 50 hours
equped with a Dawley Time-In-Service or
r?mfgrcgd Drawing every 12 months,
e s%run 4 | 200201-006 | Refer to Chapter 05 whichever occurs first
exhaust system Or Engine (Firewall Forward)
and the optional Reduced Checklist Report inspection
bypass scat tube Sound Dawley results to Liberty
has been Drawing Customer Service
installed 200201-005

Annual for all aircraft
Nose Lock Pin | 135A-40-565 | Refer to Chapter 05 and 100 hr as

Landing Gear Inspection Checklist

applicable per Part 91

P/N 135A-970-100
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AIRWORTHINESS LIMITATIONS

XL-2 AIRPLANE

SPACE

Component P/N Inspection Type Inspection Interval
Tail Plane Refer to Chapter 05 Annual for all aircraft
135A-30-615 Control Surfaces Inspection and 100 hour as

Attachment Lug

Checklist

applicable per Part 91

Firewall Blanket

33M1154-301

Refer to Chapter 05
Engine (Firewall Forward)
Checklist

Annual for all aircraft
and 100 hour as
applicable per Part 91

For All Airplanes, | 135A-10-235

eortsie Cevs | (Parton Space | SOOI | nepecteer 00
Aft Spar Frame Assy., Checklist P service
Weldment 135A-10-075) )

For All Airplanes, | 135A-10-236

Starboard-side (Part of Space Egzet:cfloscurrlglt:sr ?nSs ection Ihnosli)ricct)fet\i/r?\giioo
Clevis Aft Spar Frame Assy., Checklist P service
Weldment 135A-10-075) )

'This does not include Wing Root Fitting (Spar Tang), 135A-20-501.

Table 04-3 Components Subject to Mandatory Inspections

04-02
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AIRWORTHINESS LIMITATIONS
XL-2 AIRPLANE

Section 02-03 Bonded Composite Laminates

An uncured “pre-preg” cloth is a fiber, either carbon or glass, impregnated with an
epoxy resin. Layers of pre-preg will determine the thickness. The increases in
thickness can come from the insertion of foam between the layers to create
sandwich constructions. Cured composite pre-preg plies produce laminates, which
are Solid, or Sandwich. Different thicknesses of laminates are used to form a
structural support to distribute stresses through the structure. The majority of the
Liberty XL-2 fuselage is sandwich construction. There are areas of the structure
like the “rollover” hoop structure that are solid laminate. Bond lines are areas of
solid laminates joined together with a permanent two-part epoxy paste adhesive.

Figure 04-1, Figure 04-2, and Figure 04-3 shows the three types of joints.
Top

@ Inner Bond Line

_—Upper

Outer Bond Line
Epibond 1590

Lower Laminate/Sanciwich

3
E Outer View

Figure 04-1 Lap Joint

Laminate Surface

Flange

“// Epibond 1590

aminate Surfac

Figure 04-2 Flange Joint
Upper Laminate
Epibond 1590

Lower Laminate

Figure 04-3 Face-to-Face Joint

Table 04-4 through Table 04-6 details the fuselage bond lines and the fuselage
composite laminates. Table 04-7 gives the details of the additional fuselage bond
lines for gross weight 1750 Ibs. compliance. See Figure 04-4 through Figure 04-9
for details of the location of the bond joints.

P/N 135A-970-100 04-02
REVISION D Page 13 of 22



AIRWORTHINESS LIMITATIONS
XL-2 AIRPLANE

Figure

Callout Description Bond Joint

1 Horizontal Center Line between Upper and Lower Fuselage Lap Joint

2 Bulkhead Baggage Bay between Upper and Lower Fuselage Flange Joint

3 Bulkhead Mid Fuselage and the Upper and Lower Fuselage Flange Joint

4 Battery Braces (Main and Backup) and Lower Fuselage Face-to-Face Joint
5 Fin Spar and Upper and Lower Fuselage Flange Joint

6 Fin Rib 1 and Upper Fuselage Flange Joint

7 Fin Rib 2 and Upper Fuselage Flange Joint

8 Fin Rib 3 and Upper Fuselage Flange Joint

9 Fin Closeout-Vertical Closeout and Upper and Lower Fuselage | Flange Joint

10 Bond Line between Headliner and Upper & Lower Fuselage Face-to-Face Joint

Table 04-4 Bond Line Callouts for Figure 04-4

Figure 04-4 Upper and Lower Fuselage Bond Lines

04-02
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AIRWORTHINESS LIMITATIONS

v,
NOTE
y

During inspections, give attention to joints between the fuselage and baggage bay floor
supports (item number 12 in Figure 04-5); which can be viewed through the floor access
panel. There are two baggage bay floor supports (Port and Starboard), which are
bonded to the fuselage. See Figure 04-5 for the location of the baggage bay supports.

g;ﬁlllgi Description Bond Joint
2 Bulkhead Baggage Bay between Upper and Lower Fuselage Flange Joint
3 Bulkhead Mid Fuselage and the Upper and Lower Fuselage Flange Joint
5 Fin Spar and Upper and Lower Fuselage Flange Joint
6 Fin Rib 1 and Upper Fuselage Flange Joint
7 Fin Rib 2 and Upper Fuselage Flange Joint
8 Fin Rib 3 and Upper Fuselage Flange Joint
9 Fin Closeout-Vertical Closeout and Upper and Lower Fuselage | Flange Joint
11 Baggage Bay Floor and Laminate Structures Flange Joint
12 Baggage Bay Floor Supports (Port and STBD) and Laminate Flange Joint
Structures
18 Fin Horn Closeout Flange Joint

Table 04-5 Bond Line Callouts for Figure 04-5

Figure 04-5 Upper Fuselage Bond Lines Detailing the Location of the Baggage Bay
Supports

P/N 135A-970-100 04-02
REVISION D Page 15 of 22
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Figure o .
Callout Description Bond Joint
4 Battery Braces (Main and Backup) and Lower Fuselage Face-to-Face Joint
13 Bond Line between Hoop Reinforcement and Upper & Face-to-Eace Joint
Lower Fuselage
Ducts NACA Cabin Air (Port and STBD) and Lower .
14 Flange Joint
Fuselage
15 Closeout Seatbacks (Port and STBD) Flange Joint
16 Horizontal Center Line Relnfprcement Strap between Upper Face-to-Eace Joint
& Lower Fuselage (10 quantity)
17 Reinforcement Strap for Rollover Hoop and Lower & Upper Face-to-Face Joint
Fuselage

Table 04-6 Bond Line Callouts for Figure 04-6

16

Haorizontal

Center Line '
Reinfarcement 1’
Stap =
Bl

- o, _.".

Reinfarcement Stap 4 "'-_:.'
for Rollover Hoop Brace Battery #/
I (Main & Backup) [/

15

Seat Back Closeout
(STED & Port)

Hoop Remfnru:ment

Duct MACA Cabin Air
(STBD & Port)

Figure 04-6 Lower Fuselage Bond Lines

04-02 P/N 135A-970-100
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Section 02-04 Liberty XL-2 Compliance at a Gross
Weight of 1750 Lbs.

Table 04-7 and Figure 04-7 through Figure 04-9 details the location of the various
stiffeners and bond lines for compliance for the gross weight of 1750 Ibs. upgrade.

LIBERTY XL-2 COMPLIANCE AT A GROSS WEIGHT OF 1750LBS
e For SNO0O7 and SN0OOOQ9 thru SN0115 if modified in accordance with RKI-SIL-08-001
for a maximum gross weight of 1750 Ibs.
e For SN0O116 and subsequent, these modifications are installed at the factory for a
gross weight of 1750 Ibs.

Figure Description Bond
Fiqure 04-7 | Bond Line between Seat Base Stiffener and Lower Face-to-Face
9 Fuselage (port and starboard) Joint
. Bond Line between FWD Bulkhead Reinforcement and Face-to-Face
Figure 04-8 .
Lower Fuselage Joint
Fiqure 04-9 Bond Line between Seat Back Stiffener and Lower Face-to-Face
9 Fuselage (starboard) and Lap Joint

Table 04-7 Compliance at a Gross Weight of 1750 Ibs.

=TBD

Seat Base Stiffener _g

fa Bottam

Stiffener

Seat Base Stiffener
Bond Line

Figure 04-7 Seat Base Stiffener and Lower Fuselage Bond Lines

P/N 135A-970-100 04-02
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FWD Bulkhead Reinforcement

Top
Seat Back Stiffener

Bond Line
Seat Back Stiffener

% Seat Back
% Stiffener Side

Seat Back Stiffener
Rear

Figure 04-9 Seat Back Stiffener and Lower Fuselage Bond Lines

04-02 P/N 135A-970-100
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Section 02-05 Battery Inspection and Replacement

Requirements

Inspect, and replace as required, the batteries listed in this table with new batteries
at the intervals shown or at the recommended interval by the battery’s vendor or at
the interval prescribed by applicable local regulations, which ever occurs first.

Inspection

Component OEM P/N
Interval

Mandatory Replacement Time

Primary Concord RG-25XC Annual for all e 1800 hours or 3 years,
Battery Battery or RG-25 aircraft whichever occurs first

e 12 calendar months
after date of installation.
e If the secondary battery
has been used for more
than one (1) hour
(emergency
Secondary gilr?t(ijrilgr?tal 6560701 Annual for all operations).
Battery Motors aircraft e If the secondary
battery is severely
depleted
e If the EBAT FAIL light
stays illuminated for
more than 5 minutes on
the HSA panel

Table 04-8 Battery Inspection and Replacement Requirements

1. The TCM part number provides a Power-Sonic Corporation model PS-12120 12vdc 12 A.H. battery..

P/N 135A-970-100 04-02
REVISION D Page 19 of 22
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) AIRWORTHINESS LIMITATIONS
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Section 04-03 External Surface Paint Requirements

To ensure the temperature of the load-bearing composite structure is kept below
the structural temperature limit, the outer surface of the composite components
must be painted white except for areas of registration marks, placards, and minor
trim, Figure 04-10 defines the zones.

g NotE
A

In Figure 04-10, zone | are areas of composite painted surfaces and zone Il are areas of
metallic painted surfaces.

Figure 04-10 Paint Zones

P/N 135A-970-100 04-03
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XL-2 AIRPLANE

CHAPTER 05

TIME LIMITS/MAINTENANCE
CHECKS/INSPECTION INTERVALS

P/N 135A-970-100 CHAPTER 05
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Copyright © 2010

All rights reserved. The information contained herein is proprietary to Liberty Aerospace,
Incorporated. It is prohibited to reproduce or transmit in any form or by any means,
electronic or mechanical, including photocopying, recording, or use of any information
storage and retrieval system, any portion of this document without express written
permission of Liberty Aerospace Incorporated.
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Section 05-00 General

Maintenance personnel should refer to Chapters 04 and 05 as guidelines for
proper scheduling and execution of inspections and maintenance. Inspections and
intervals described in these two chapters are considered the minimum required to
maintain airplane in airworthy condition.

V,
WARNING
y

TO PREVENT INJURY TO PERSONNEL CHEECK PROPELLER AREA IS CLEAR OF ANY PERSON IN
THE EVENT THAT INSPECTION OR MAINTENANCE MUST BE PERFORMED WITH: ALT/BAT
(MASTER) SWITCH “ON” AND EITHER FADEC “A” OR “B” SWITCH IS “ON,” BATTERY
CONNECTED AND PROPELLER BEING MOVED. IF IGNITION SWITCH OR GROUND WIRE IS
DEFECTIVE, UNINTENTIONAL ENGINE FIRING OR RUNNING IS POSSIBLE EVEN WITH THE
IGNITION SWITCH “OFF”.

P/N 135A-970-100 05-00
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

Section 05-10 Time Between Overhaul Limits
Table 05-1 shows the time between overhauls for various components.

Component OEM P/N Specified Time Between Overhaul
Engine, Teledyne .
Including Continental | IOF-240B . @?}?ghzsg:a(:;”c%:‘sof‘i’:;or 12 years,
Accessories Motors
e There is no specified overhaul time
¢ Remove the propeller from service
Propeller MT-Propeller | MT175R127-2Ca when it does not meet MT OEM
Continued Airworthiness
Requirements
e There is no specified overhaul time
_ e Remove the propeller from service
Propeller Sensenich WE9EKT7-63G when it does not meet Sensenich
OEM Continued Airworthiness
Requirements
Induction Air
Filter K&N R-1260 e 500 hours
Primary Concord RG-25XC or e 1800 hours or 3 years, whichever
Battery Battery RG-25 occurs first
e 12 calendar months after date of
installation
Secondar e |f the backup battery has been
(FADEC y Teledyne used for more than one (1) hour
i
Backup) Continental | 6560701". (emergency operations)
Battery Motors o If the backup battery is severely
depleted
e If the EBAT FAIL light stays
illuminated for more than 5 minutes
on the HSA panel
e Replace prior to expiration date
. 3 printed on battery or annually
Ameri-King whichever occurs first
ELT Main o After an emergency use
Alkaline Duracell MN1300 is acti
Manganese e Whenever the E_LT is a_ctlvated for
Dioxid an unknown period of time the
loxide main batteries must be replaced 2
Batteries

On indication of damage or
corrosion

P/N 135A-970-100

REVISION ~

05-10

Page 7 of 52




TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

Component OEM P/N Specified Time Between Overhaul
Ameri-King® e Every 8 years
ELT Remote e After an emergency use
Unit Lithium Duracell DL 1/3 NB e Whenever the ELT is activated for
Cell Battery an unknown period of time
¢ Onindication of damage or
corrosion

Artex® e Every5years
ELT Main 452-6499 e After an emergency use
Battery Artex 3. (Order by Kit) e After an operation of unknown
Lithium (455-0012) duration
6 volt 7.5 Ah ¢ On indication of damage or

' corrosion
Artex’ e Every5years
ELT Remote e After an emergency use
Switch Artex 3 131-0001 « After an operation of unknown
Lithium duration
6 volt 170 e On indication of damage or
mAR corrosion

Table 05-1 Table Showing Time Between Overhaul Limits For Various Components
' The TCM part number provides a Power-Sonic Corporation model PS-12120 12vdc 12 Ah battery.

2 All batteries installed must have the same expiration date.

*The Liberty XL-2 will be fitted with either an Ameri-King model AK-450 or Artex model ME406 ELT. Refer to airplane

equipment list for model installed.

05-10
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XL-2 AIRPLANE

Section 05-20 Scheduled Maintenance Checks

The tasks contained in this section include requirements for performing scheduled
inspections. Perform all inspection tasks in the following Inspection Checklists at
the specified intervals. Intervals are measured in hours of operation and, as
applicable, calendar months. Care must be taken to assure the correct hours and
calendar month intervals noted are used for each checklist item. Liberty
Aerospace, Inc. recommends photocopying this checklist, use to compile a record
of work performed and retain with the airplane records for each inspection
completed.

Check lists present scheduled inspection requirements at intervals of every 100
hours of operation and annually in accordance with applicable Federal Aviation
Regulations. Where applicable, additional maintenance intervals are identified and
noted next to the affected maintenance item.

Annual inspections are required for any Liberty XL-2 airplane that is flown less
than 100-hours during any 12 calendar-month period. Do a 100-hour inspection to

meet the requirements of an annual inspection.

INSPECTION CHECKLIST FOR LIBERTY XL-2 AIRPLANE

Airplane Serial Number: Airplane Registration:
Inspection Date: Engine Tach Time:
Type Of Inspection: Airframe Total Time:

Inspection Checklist Page
Pre-Inspection Checklist 10
Engine Operational Checklist 11
Engine (Firewall Forward) Checklist 12
Propeller Inspection Checklist 16
Cabin Area Inspection Checklist 17
Avionics Inspection Checklist 19
Space Frame and AFT Fuselage Area (Firewall AFT) Inspection Checklist 21
Control Surfaces Inspection Checklist 23
Landing Gear Inspection Checklist 27
Cabin Heat Inspection Checklist 29
Batteries Inspection Checklist 31
General Inspection Checklist 33
P/N 135A-970-100 05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

PRE-INSPECTION CHECKLIST

Table 05-2 details the items to check during the pre-inspection.

Pre-Inspection Checklist

Item #

Item Description

INTERVAL

50 Hr

100 Hr

Annual

Other

Initials

Comply with Applicable Airworthiness
Directives

X

X

X

Comply with all of the following
applicable Liberty Critical Service
Bulletins: "

e Category 1: Mandatory Service
Bulletin/Airworthiness Directive
(AD)
Associated “Rework Kit Instruction” (RKI)
may accompany a Service Document.

Check the following applicable Liberty
Critical Service Bulletins:' as maybe
required to maintain warrantee

e Category 2: Critical Service
Bulletin (CSB)

Associated “Rework Kit Instruction” (RKI)
may accompany a Service Document.

Check, as required, for all applicable
Liberty Service Documents:’

e Category 3: Service Bulletin (SB)

e Category 4: Service Information
Directive (SID)

e Category 5: Service Information
Letter (SIL)

e Category 6: Special Service
Instruction (SSI)

Associated “Rework Kit Instruction” (RKI)
may accompany a Service Document.

Check Logs for Time in Service

Check Logs for Discrepancies

Wash Airplane (such that visibility of
imperfections are apparent)

Complied with ALL requirements
above

X

X

Table 05-2 Pre-Inspection Checklist

' Liberty Service Documents are available at the Liberty Aerospace, Inc. website http://www.libertyaircraft.com

05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

ENGINE OPERATIONAL CHECKLIST

Table 05-3 details the items to check during engine operational check.

Engine Operational Check

Inspection Interval

Item # | Item Description —
50 Hr | 100hr | Annual | Other | Initials

Perform engine operational
performance test in accordance with
1 TCM IOF-240-B Maintenance X X X
Manual, M-22 Chapter 6, latest
revision

Run engine until oil temperature
reaches 75° F or 21° C minimum

Check engine instruments for
. g I X X X
operation within normal limits

Perform FADEC A and B power
transfer check (See TCM Installation
and Operation Manual, OI-22,
Chapter 7)

Check ignition L and R at 1700 RPM
(a minimum RPM drop should be X X X
observed; maximum RPM drop 150
RPM)

Check for RPM drop when ALT AIR
control is pulled.

Perform alternator, alternator belt and
alternator control unit operation and

7 inspection in accordance with Liberty X X X
Maintenance Manual Chapter 24 —
Electrical Power

Complied with ALL requirements
above

X X X

Table 05-3 Engine Operational Checklist

P/N 135A-970-100 05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

ENGINE (FIREWALL FORWARD) CHECKLIST

Table 05-4 details the items to check during the engine (firewall forward) check.

v,
WARNING
y

OPERATING A MALFUNCTIONING ENGINE CAN RESULT IN ADDITIONAL ENGINE DAMAGE,
BODILY INJURY, OR DEATH.

N

WARNING

A

WORN SPARK PLUGS THAT ARE ALLOWED TO CONTINUE IN SERVICE MAY CAUSE EXCESSIVE

LOADING OR PREMATURE BREAKDOWN OF THE FADEC HIGH VOLTAGE COILS.

v
CAUTION
y

Failure to properly install and maintain engine baffles and baffle seals will adversely
affect cylinder service life.

Engine (Firewall Forward) Checklist

Item
#

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other | Initials

Remove upper and lower cowling, check
the cowling for cracks, overheated areas,
deformation, delaminating, loose or
missing fasteners, chafing or abnormal
condition and oil, reference Liberty
Maintenance Manual Chapter 71 — Power
Plant.

X

Inspect engine baffles for cracks and signs
of metal fatigue in accordance with TCM
IOF-240-B Maintenance Manual, M-22
Chapter 7.

X

Inspect engine mount for cracks. Check
engine mount bushings and supporting
hardware for signs of deterioration, proper
assembly and security, reference Liberty
Maintenance Manual Chapter 71 — Power
Plant.

Check all engine fasteners for integrity and
security.

Visually inspect condition of firewall
blanket for tears or discoloration of the
facing sheet materials or surrounding
sealant materials. Tears or discoloration is
unacceptable. Refer to Liberty
Maintenance Manual Chapter 71 “Power
Plant” for inspection details.

05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

Engine (Firewall Forward) Checklist

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other | Initials

Inspect engine case, cylinders and
accessory case for evidence of leaking fuel
or oil. Correct any discrepant items in
accordance with TCM I0F-240-B
Maintenance Manual, M-22 Chapter 7 prior
to release of airplane to service.

Thoroughly wash engine with approved
cleaning solution and visually inspect in
accordance with TCM I0F-240-B
Maintenance Manual, M-22; Chapter 9-1.

Perform all engine inspections, and

maintenance in accordance with TCM IOF-
240-B Maintenance Manual, M-22 Chapter
7, and other manuals as maybe applicable.

Check brake fluid level reference Liberty
Maintenance Manual Chapter 12 -
Servicing.

10

Check engine frame rubber mounts for

sag”.

11

Remove, inspect and service induction air
filter; inspect 3/8 inch clearance between
lower alternate air tube and #4 engine
cylinder exhaust riser. Clean lower
alternate air tube of dust and debris
reference Liberty Maintenance Manual
Chapter 75 - Engine Air.

12

Check the induction air filter for time in
service, per Table 05-1 of this chapter. If
time limit has expired, replace the filter in
accordance with Chapter 75 — Engine Air

13

Inspect the threads for the alternate air
valve arm for wear or damage; reference
Chapter 71- Power Plant.

14

Inspect induction for leaks, cracks,
deterioration, broken, missing, or loose
brackets, clamps, and hardware. Clean
and oil air filter, replace, and re-safety wire.

15

Remove, inspect, and replace oil filter.
Install new filter element in accordance
with TCM IOF-240-B Maintenance Manual,
M-22; Chapter 9-3.

16

Inspect air/oil separator, oil cooler, oil
sump, oil filler neck, oil lines and fittings for
cracks, leaks, deterioration, loose and
missing hardware.

P/N 135A-970-100
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

Engine (Firewall Forward) Checklist

Item

Item Description

Inspection Interval

50 Hr

100 Hr

Annual | Other | Initials

17

All airplanes with standard exhaust without
the SCAT bypass tube installed (Dawley
Drawing 200201-002). Remove external
shroud and inspect exhaust system for
cracks, excessive leakage, deterioration,
loose and missing brackets, clamps, and
hardware. Visually inspect exhaust system
components for evidence of exhaust
leakage, reference Liberty Maintenance
Manual Chapter 78 — Engine Exhaust.

Hours

18

All airplanes with a standard exhaust with
the SCAT bypass tube installed (Dawley
Drawing 200201-002). Remove external
shroud and inspect exhaust system for
cracks, excessive leakage, deterioration,
loose and missing brackets, clamps, and
hardware. Visually inspect exhaust system
components for evidence of exhaust
leakage, reference Liberty Maintenance
Manual Chapter 78 — Engine Exhaust.

19

All airplanes with standard reinforced
exhaust without the SCAT bypass tube
installed (Dawley Drawing 200201-002 or
200201-006 standard and Dawley Drawing
200201-003 or 200201-005 quiet).
Remove external shroud and inspect
exhaust system for cracks, excessive
leakage, deterioration, loose and missing
brackets, clamps, and hardware. Visually
inspect exhaust system components for
evidence of exhaust leakage, reference
Liberty Maintenance Manual Chapter 78 —
Engine Exhaust.

Hours

20

All airplanes with standard reinforced
exhaust with the SCAT bypass tube
installed (Dawley Drawing 200201-002 or
200201-006 standard and Dawley Drawing
200201-003 or 200201-005 quiet).
Remove external shroud and inspect
exhaust system for cracks, excessive
leakage, deterioration, loose and missing
brackets, clamps, and hardware. Visually
inspect exhaust system components for
evidence of exhaust leakage, reference
Liberty Maintenance Manual Chapter 78 —
Engine Exhaust.

21

Clean, inspect, gap, and test all spark
plugs.

05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Engine (Firewall Forward) Checklist

Item Inspection Interval

Item Description —
# 50Hr | 100 Hr | Annual | Other | Initials

Check all engine controls, control cables,
control rod ends, and levers for security,
22 | wear, improper assembly, routing, and X X
freedom of movement through entire range
of travel.

Inspect forward and aft throttle cable rod
end swage for excessive wear such as
frayed or broken strands. Inspect rod end
bearing for excessive side to side play.
Check that a split pin is installed properly
23 | with no excessive wear. Check large flat X X
washer between bearing rod end and
castellated nut is installed; reference
Liberty Maintenance Manual Chapter 76-
Engine Controls for installation and
adjustment procedures.

Visually inspect nut-exhaust manifold
o4 flange (size .31-24) and verify torque value

in accordance with TCM IOF-240-B X X
Maintenance Manual, M-22, Appendix B.
Inspect FADEC high and low voltage wire

o5 harnesses for chafing, or damage in X X

accordance with TCM IOF-240-B
Maintenance Manual, M-22.

Remove and clean gascolator. Replace
26 | safety-wire; reference Liberty Maintenance X X
Manual Chapter 28 — Fuel System.

Check for proper function of “fuel shutoff”

27 and “fuel return & check valve”.

At the completion of any engine
maintenance event the engine must be
given a complete and thorough
Operational Run-up. A “Test Flight” maybe
28 | required by FAR 91.407 if any engine X X X
adjustments have been made which might
appreciably affect flight characteristics,
unless ground checks can determine
airworthiness.

Inspect/replace any accessories required
to be replaced at 500-hour check in

29 accordance with TCM I0F-240-B X X
Maintenance Manual, M-22 and Liberty
Maintenance Manual Chapter 04 —

Airworthiness Limitations.

Correct all ENGINE discrepancies

30 noted.

X X X

Table 05-4 Engine (Firewall Forward) Checklist
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

PROPELLER INSPECTION CHECKLIST
Table 05-5 details the items to check during the propeller check.

v,
WARNING
y

IMPROPER PROPELLER BOLT TORQUE MAY CAUSE IN FLIGHT BOLT, PROPELLER, OR BLADE
FAILURE, ANY OF WHICH WILL RESULT IN DEPARTURE OF PROPELLER FROM THE AIRPLANE.

v
CAUTION
y

If the operating humidity and/or temperature environment will change significantly for a
long period of time, check the propeller bolt torque shortly after arrival at the new
location. Then recheck the bolt torque at intervals of no more than 10 hours until the
propeller has stabilized and two or more successive 10-hour checks show no change in

bolt torque.
Propeller Inspection Checklist
Item # | Item Description Inspection Interval —
50 Hr | 100 Hr | Annual | Other | Initials

Remove spinner; check spinner and
spinner bulkheads for cracks, dents,

1 run-out, loose or missing fasteners, X X X
reference Liberty Maintenance
Manual Chapter 61 - Propeller.
If the airplane has an MT propeller, After
check propeller mounting bolt first
torque in accordance with latest flight

2 revision of the MT Propeller X X 25 hr
Maintenance Manuals. Post
See the CAUTION with this table. Install
If the airplane has a Sensenich After
propeller, check propeller mounting first
bolt torque in accordance with latest flight

3 revision of the Sensenich X X X 25 hr
Maintenance Manuals. Post
See the CAUTION with this table. Install
Check propeller, hub, and blades
for damage, abrasions, or other

4 abnormalities in accordance with X X X
the MT-Propeller or Sensenich
Maintenance Manuals.
Reinstall spinner, reference Liberty

5 Maintenance Manual Chapter 61- X X X
Propeller.

6 C_orrect all I_DROPELLER X X X
discrepancies noted.

Table 05-5 Propeller Inspection Checklist
05-20 P/N 135A-970-100
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS

XL-2 AIRPLANE

CABIN AREA INSPECTION CHECKLIST

Table 05-6 details the items to check during the cabin area check.

Cabin Area Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr | Annual Other Initials

Confirm all required instrument, control
knob and handle markings, and interior
and exterior placards are properly
displayed and correct, see Liberty
Maintenance Manual Chapter 11 —
Placards and Markings

Check door locking mechanisms for
proper “over center” operation;
reference Liberty Maintenance Manual
Chapter 52 - Doors

Check door hinges for cracks or signs
of fatigue, reference Liberty
Maintenance Manual Chapter 52 -
Doors

Check that doors seal tight against the
rubber seal that runs around the door
cutout in the fuselage

Check that door release pins are fully
seated

Check condition of gas springs and gas
springs attachments; reference Liberty
Maintenance Manual Chapter 52 -
Doors

Check door window to doorframe bond
for signs of deterioration, check window
for cracks, crazing, and condition of
vent windows (if installed), reference
Liberty Maintenance Manual Chapter
56 - Windows

Check windscreen for crazing, cracks,
leakage around windshield fastener
and bondline, reference Liberty
Maintenance Manual Chapter 56 -
Windows

Check for temporary repairs to the
windscreens. If temporary repairs are
present, replace the windscreen see
Liberty Maintenance Manual Chapter
56 — Windows.

10

Check safety belts/harnesses for
condition, proper operation of buckles
reference Liberty Maintenance Manual
Chapter 25 — Equipment and
Furnishings

P/N 135A-970-100
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Cabin Area Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other

Initials

11

Check rudder pedals and adjustment
mechanism for condition, operation. If
the rudder movement is beyond rigging
values, it is excessive wear, contact the
factory. Reference Liberty Maintenance
Manual Chapter 27 — Flight Controls

12

If installed, check the operation of the
left and right finger brake; reference
Liberty Maintenance Manual Chapter
32 - Landing Gear.

13

If installed, check the operation of the
toe brakes on the starboard side rudder
pedals and on the port side rudder
pedals, reference Liberty Maintenance
Manual Chapter 32 — Landing Gear.

14

Check parking brake operation;
reference Liberty Maintenance Manual
Chapter 32 — Landing Gear

15

Check all interior and exterior lights for
proper operation, reference Liberty
Maintenance Manual Chapter 33 -
Lights

16

Remove seat cushions, remove any dirt
or debris

17

Check yoke weldment assembly (pilot's
and copilot’s control stick). There
should be free movement from one
stop to the other and in all directions.
There is to be no interference to this
freedom of movement throughout this
range. There is to be no movement of
either stick beyond any one stop

18

Check Fire Extinguisher see Chapter
25 — Equipment and Furnishings

19

Check all control circuits

20

Check compass for proper operation
and for current correction card,
reference Liberty Maintenance Manual
Chapter 34 — Navigation and
Pitot/Static

21

Check instruments for functional
operation, reference Liberty
Maintenance Manual Chapter 31-
Indicators and Recording System.

22

Correct all discrepancies

X

X

X

Table 05-6 Cabin Area Inspection Checklist
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

AVIONICS INSPECTION CHECKLIST

Table 05-7 details the items to check during the avionics check.

g notE
y

Perform the following inspections as applicable for the avionics configuration installed.
For inspection list equipment not installed, mark N/A in the initials column.

Avionics Inspection Checklist

. Inspection Interval
Item # | Item Description

50 Hr | 100 Hr | Annual | Other Initials

Audio Panel

Perform operation check in
1 accordance with Liberty Maintenance X X
Manual Chapter 23 - Communications
for audio panel model installed.

COM/NAYV Receiver #1

Perform operation check in
2 accordance with Liberty Maintenance X X
Manual Chapter 23 - Communications
for receiver model installed in the
COM1 avionics panel position.

NAV Receiver #1
Perform VOR accuracy check in 30
3 accordance with 14CFR Part 91.171
for receiver model installed in the
COM1 avionics panel position.

days

COM/NAYV Receiver #2

Perform operation check in
4 accordance with Liberty Maintenance X X
Manual Chapter 23 - Communications
for receiver model installed in the
COM2 avionics panel position.

NAV Receiver #2
Perform VOR accuracy check in 30
5 accordance with 14 CFR Part 91.171
for receiver model installed in the
COM2 avionics panel position.

days

Course Deviation Indicator #1

Perform operation check in
6 accordance with Liberty Maintenance X X
Manual Chapter 34 — Navigation and
Pitot/Static for model installed in the
CDI1 flight panel position.

P/N 135A-970-100 05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Avionics Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other

Initials

Course Deviation Indicator #2

Perform operation check in
accordance with Liberty Maintenance
Manual Chapter 34 — Navigation and
Pitot/Static for model installed in the
CDI2 flight panel position.

Transponder

Perform operation check in
accordance with Liberty Maintenance
Manual Chapter 34 — Navigation and
Pitot/Static for transponder model
installed in the avionics panel.

Transponder

Perform test and inspection of
transponder in compliance with 14
CFR 91.413 requirements for the
transponder model installed.

24
month

10

Altitude Encoder

Perform operation check in
accordance with Liberty Maintenance
Manual Chapter 34 — Navigation and
Pitot/Static for altitude encoder model
installed.

11

Altitude Encoder

Perform test and inspection of
transponder in compliance with 14
CFR 91.413 and 91.217 requirements
for the model altitude encoder model
installed.

24
month

12

Emergency Locator Transmitter

Perform operation check and
inspection in accordance with Liberty
Maintenance Manual Chapter 25 —
Equipment and Furnishings for ELT
model installed.

13

Correct all AVIONICS
discrepancies noted.

X

Table 05-7 Avionics Inspection Checklist
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

SPACE FRAME AND AFT FUSELAGE AREA (FIREWALL AFT) INSPECTION
CHECKLIST

Table 05-7 details the items to check during the avionics check.

Space Frame and AFT Fuselage Area (AFT Firewall)inspection Checklist
Inspection Interval
50 Hr | 100 Hr | Annual | Other | Initials

Item # | Iltem Description

Remove belly panel assembly;
1 reference Liberty Maintenance X X
Manual Chapter 53 - Fuselage.

Inspect space frame assembly
2 (chassis) for damage, peeling of X X
painted surfaces or external corrosion

Inspect yoke weldment assembly
mount (under fuselage) for any signs
of damage. Check the copilot’s
control stick mount for damage or
signs of excessive wear, such as

3 dents, cracks or lost paint or any free X X
play. Note: Free play of the system is
considered excessive wear.
Excessive wear is evident if the yoke
goes beyond the rigging limits as
defined in the TCDS.

Check flight control hinges and
linkage for excessive wear. If the pin
is visible between the teeth of the

4 hinge, it is excessive wear. Refer to X X
Liberty Maintenance Manual Chapter
27 — Flight Controls for details on
inspection criteria.

5 Inspect control throttle linkage X X

Check brake master cylinders and
brake lines for condition and

6 attachment, reference Liberty X X
Maintenance Manual Chapter 32 —
Landing Gear

Check elevator and rudder hanger
bellcranks in center fuselage for
condition and proper connection

7 (access panel in floor of baggage X X
compartment) reference Liberty
Maintenance Manual Chapter 27 —
Flight Controls

Check elevator and rudder bellcranks
in AFT fuselage for condition and
proper connection (access panels on X X

8 STB, lower AFT fuselage) reference
Liberty Maintenance Manual Chapter
27 — Flight Controls
P/N 135A-970-100 05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Space Frame and AFT Fuselage Area (AFT Firewall)Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other

Initials

Check fuel lines in space frame
assembly (chassis) for leakage,
reference Liberty Maintenance
Manual Chapter 28 — Fuel Systems

X

X

10

Inspect the bottom and sides of the
fuel tank for evidence of leakage such
as blue witness lines or ‘liquid’ marks.
Reference Liberty Maintenance
Manual Chapter 28 — Fuel Systems

11

Check all antennas and pitot/static
head for condition

12

Check operation of stall warning vane

13

Check fuselage for damages and
defects: fuselage bond lines-
(between upper & lower fuselage) and
(between headliner and lower
fuselage). Check fuselage laminate:
fuselage-vertical stabilizer, baggage
bay floor and floor supports, hoop
reinforcement, reference: Liberty
Maintenance Manual Chapter 04 -
Airworthiness Limitations, Chapter 51
— Standard Practices — Structures,
and Chapter 53 — Fuselage.

14

Check footstep as described in
Chapter 53- Fuselage

15

Irnspect Tail Plane Attachment Lugs
for wear. Remove pins and inspect
internal boes and the external of all
lugs for scratches dents or signs of
stress.

16

Correct all SPACE FRAME AND
AFT FUSELAGE discrepancies
noted

X

Table 05-8 Space Frame and AFT Fuselage Inspection Checklist
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

CONTROL SURFACES INSPECTION CHECKLIST

Table 05-9 details the items to check during the control surfaces check.

Control Surfaces Inspection Checklist
Inspection Interval
50 Hr | 100 Hr | Annual | Other | Initials

Item # | Item Description

Remove belly panel assembly;
1 reference Liberty Maintenance X X
Manual Chapter 53 - Fuselage.

Verify control surfaces operating
deflection limits, reference Liberty
Maintenance Manual Chapter 06 —
Dimensions and Areas.

Check electrical bonds and grounds;
3 reference Liberty Maintenance
Manual Chapter 20 — Standard
Practices.

Check AFT fuselage rudder and
elevator push rods for condition and
4 deformation, reference Liberty X X
Maintenance Manual Chapter 27 —
Flight Controls.

Check skins of wings, and tail
surfaces for any signs of damage
such as cracks or buckling in the skin.
Pay close attention to the wing root
surface ribs. There is to be no

5 evidence of rivets working loose X X
(exhibited by a black ring around the
outside edge of any one rivet, also
known as a smoking rivet).See Liberty
Maintenance Manual Chapter 57 —
Wings.

Check all exposed areas of the wing
pin ends for evidence of wear (such
as gouges, cracks, bent pins, or
peeling of the nickel-plating). Inspect
wing pins for full seating (1/16-inch of
exposed shaft, beyond the chamfered
surface). Inspect all exposed areas of
6 the area around the wing box, aft tang X
weldment (attachment lugs), flap
spigot receiver, forward and aft wing
tangs and flap spigot for evidence of
wear (such as gouges, cracks, metal
shavings or deformed metal),
reference Liberty Maintenance
Manual Chapter 57 — Wings.

Remove wings; reference Liberty

7 Maintenance Manual Chapter 57 — X X
wings.
P/N 135A-970-100 05-20
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Control Surfaces Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other | Initials

Inspect the two 1.00 diameter holes in
the port and starboard main wing
tangs (two holes on each wing tang),
the two 1.00 diameter holes in the
port and starboard chassis-side wing
box, the 0.625 inch hole in the port
and starboard aft wing spar
attachment lug, and chassis-side port
and starboard aft wing weldment for
gouges, cracks, metal shavings, and
wear, such as free-play between parts
or out-of-round condition in the lugs
Report any free-play between parts or
out-of-round condition to Liberty
Customer Service.

Inspect the six wing pins for evidence
of wear, such as gouges, cracks,
metal shavings, bent pins, peeling of
the nickel plating, or free-play
between mating surfaces.

Determine free-play by measuring the
internal bore of the lugs and the
external diameter of the pins. Report
any differences greater than 0.005in
to Liberty Customer Service. In
addition, moving the wing fore and aft
carefully at the wing tip may highlight
any free-play.

10

Inspect the flap spigot and flap spigot
receiver bearings for gouges, crack,
metal shavings or bent pins

11

Inspect the mechanical linkage
between the wing pins and wing
locking mechanism. Confirm proper
operation of both the mechanical and
electrical mechanism. Refer to Liberty
Maintenance Manual Chapter 57 —
wings

12

Check aileron quick-connect
assemblies for condition. There shall
be no free play between mating
surfaces while holding the control
surface(s) and attempting to move the
yoke control, or holding the yoke
control and attempting to move the
control surface. Reference Liberty
Maintenance Manual Chapter 57 —
wings
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Control Surfaces Inspection Checklist
Inspection Interval
50 Hr | 100 Hr | Annual | Other | Initials

Iltem # | Item Description

Check aileron quick-connect
assemblies for condition. There is to
be no evidence of wear on the mating
surfaces of the quick connect
assemblies, such as gouges or
cracks.

Inspect the wing root fairing and wing
skin attachment for any Epibond®

14 voids or any cracks, reference Liberty X X
Maintenance Manual Chapter 57 —
Wings.

Install wings; reference Liberty

15 Maintenance Manual Chapter 57 — X X
wings.

Check operation of stall warning
system.

Check for movement of aileron and
elevator control circuits with the

17 control yokes or sticks immobilized, X X
reference Liberty Maintenance
Manual Chapter 27 — Flight Controls

Check ailerons, flaps, and rudder
hinges for corrosion and inspect for
18 cracks using 10x magnifying lens X X
reference Liberty Maintenance
Manual Chapter 27— Flight Controls.

Check aileron bell-cranks in wings for
condition and proper connection
19 (access panels in underside of wings) X X
reference Liberty Maintenance
Manual Chapter 27— Flight Controls.

Inspect inboard aileron pushrod,

20 check for chafing at rib 0, reference
Liberty Maintenance Manual Chapter
27— Flight Controls.

Inspect hinges and anti-servo tabs for
condition. If the pin is visible between
the teeth of the hinge, it is excessive
wear. Verify proper deflection and
direction of anti-servo tabs using
electric trim system; reference Liberty
Maintenance Manual Chapter 27—
Flight Controls.

13

16

21
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TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Control Surfaces Inspection Checklist
Inspection Interval
50 Hr | 100 Hr | Annual | Other | Initials

Item # | Item Description

Tail Plain Mass Balance — Inspect
welded region around attachment for
cracks. Inspect fastener holes for
elongation (on torque tube
attachment) mass balance slider
block for wear (0.010 max) before
replacement, or wear of the neoprene
stops beyond 0.010”

Check trim system, actuator motor
and trim position indicator for proper
23 operation, reference Liberty X X
Maintenance Manual Chapter 27—
Flight Controls.

Check trim actuator for condition,
secure attachment, and electrical
24 connections, reference Liberty X X
Maintenance Manual Chapter 27—
Flight Controls.

Check flap actuator and position
sensor, reference Liberty
Maintenance Manual Chapter 27—
Flight Controls.

Remove horizontal stabilizers; inspect
anti-servo/trim tab drive plates and

26 links, and attachments reference X X
Liberty Maintenance Manual Chapter
27- Flight Controls.

Inspect the attachment bolts for the
correct size, type, length, and torque.
The bolts must be an AN3-7 — 10-32
X 29/32 inch bolt. The torque on the
27 bolt shall be measured and be within X X
the range of 25-40 in-Ibs (32.5 in-lbs
nominal). For location, details, and
procedures, refer to Chapter 55 —
Stabilizers.

22

25

Inspect for cracks in rear spar aileron
28 closeout and inspect for cracks in X X
mass balance enclosure flange.

Inspect the FLAP RIB 2 and the wing

29 RIB “1° AFT for any damage or crack. X X
30 _Inspect _aileron structure and X X
installation clearances.
Correct all CONTROL SURFACES
31 : - X X
discrepancies noted.
Table 05-9 Control Surfaces Inspection Checklist
05-20 P/N 135A-970-100
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LANDING GEAR INSPECTION CHECKLIST
Table 05-10 details the items to check during the landing gear check.

Landing Gear Inspection Checklist
Inspection Interval
50Hr | 100 Hr | Annual | Other | Initials

Item # | Item Description

y Check tires for condition, wear,

proper inflation (50 psi -0/+2 psi). X X
2 Clean wheels. X X
3 Clean and grease wheel bearings. X X
Check wheel bearings for play,
4 corrosion, smooth running; X X
reference Liberty Maintenance
Manual Chapter 32 — Landing Gear.
Check Main and Nose wheel rims
for cracks. If cracks are found,
5 . X X
replace the wheel rims. Reference
Chapter 32 — Landing Gear
Check Main landing gear legs for
6 damage and deformation; reference X X

Liberty Maintenance Manual
Chapter 32 — Landing Gear.

Check Main landing gear
attachment bolts for condition,
7 security; condition of bushings; X X
reference Liberty Maintenance
Manual Chapter 32 — Landing Gear.

Check Nose wheel steering bearing
for smoothness of operation, proper
8 resistance to motion (shimmy), X X
reference Liberty Maintenance

Manual Chapter 32 — Landing Gear.

Inspect and clean nose wheel

9 shimmy dampening components,
reference Liberty Maintenance
Manual Chapter 32 — Landing Gear

Check Nose wheel assembly for
secure attachment, cracks,
deformation, and straightness with
airplane centerline datum.

Check Nose landing gear for

1 damage or deformation; reference
Liberty Maintenance Manual
Chapter 32 — Landing Gear.

10

P/N 135A-970-100 05-20
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Landing Gear Inspection Checklist

Item #

Item Description

Inspection Interval

50 Hr

100 Hr

Annual

Other

Initials

12

Check Nose landing gear
attachment bolts for condition and
security. (Fuselage belly fairing
must be removed for access to
landing gear bolts). Reference
Liberty Maintenance Manual
Chapter 32 — Landing Gear, and
Chapter 53 - Fuselage

13

Check Nose lock pin for excessive

wear: larger inner diameter of nose
lock pin barrel may not be less than
0.240 inches.

13

Check brake linings for condition
and wear, reference Liberty
Maintenance Manual Chapter 32 —
Landing Gear.

14

Check brake caliper for condition,
leaks, reference Liberty
Maintenance Manual Chapter 32 —
Landing Gear.

15

Inspect wheel fairings fasteners
must have high strength Loctite
Number 270 on threads and safety-
wire all AN502-10-8 machine
screws.

16

Check wheel fairings are rigidity
installed.

CAUTION: If parts are not thread-

locked and wire-locked, vibration
may occur in flight.

17

Correct all LANDING GEAR
discrepancies noted.

Table 05-10 Landing Gear Inspection Checklist

05-20
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CABIN HEAT INSPECTION CHECKLIST

Table 05-11 details the items to check during the cabin heat check.

Cabin Heat Inspection Checklist
Inspection Interval
50Hr | 100 Hr | Annual | Other | Initials

Iltem # | Item Description

Remove cabin heat shroud and
inspect muffler for corrosion, holes,
1 and cracks, reference Liberty X
Maintenance Manual Chapter 21 —
Environmental Systems.

Check fit of cabin heat shroud
around muffler and tail pipe; no air
gaps larger than .02” permissible,
reference Liberty Maintenance
Manual Chapter 21 — Environmental
Systems.

Examine hoses for holes, cracking,
and crushing; remove and replace if
3 necessary, reference Liberty X
Maintenance Manual Chapter 21 —
Environmental Systems.

Inspect cabin heat valve box flapper
for proper operation; lubricate

4 linkage, reference Liberty X
Maintenance Manual Chapter 21 —
Environmental Systems.

Check control cable for damage,
nicks, or chaffing and check that it
operates through full range of
motion, reference Liberty
Maintenance Manual Chapter 21 —
Environmental Systems.

Inspect firewall blanket around
cabin heat valve box for tight fit or
any settling of the blanket,
reference Liberty Maintenance
Chapter 21 — Environmental
Systems.

Inspect carbon around both cabin
heat foot-well air valve assemblies
for damage due to heating cycles;
reference Liberty Maintenance
Manual Chapter 21 — Environmental
Systems.

P/N 135A-970-100 05-20
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Cabin Heat Inspection Checklist

Inspection Interval

Iltem # | Item Description —
50 Hr | 100 Hr | Annual | Other | Initials

Inspect fiberglass instrument panel
around both louvers for damage

8 due to heating cycles; reference X
Liberty Maintenance Manual
Chapter 21 — Environmental
Systems.

9 Verify round ins_ert on cabin heat X X X
push/pull knob is secure.

10 Correct all CABIN HEAT X X X
discrepancies noted.

lable 05-11 Cabin Heat Inspection Checklist
05-20 P/N 135A-970-100
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BATTERIES INSPECTION CHECKLIST
Table 05-12 details the items to check during the batteries check.

Batteries Inspection Checklist

Item #

Item Description

INTERVAL

50 Hr

100 Hr

Annual

Other

Initials

Use the Operational Check and
Inspection procedure for the primary
battery in Chapter 24 — Electrical
Power to check primary battery for
cleanliness, corrosion of connections,
security of mounting and state of
charge in accordance with Liberty
Maintenance Manual Chapter 24 —
Electrical Power

Inspect primary battery tray and
battery cable terminals for cracks,
corrosion or signs of fatigue. Repair
or replace as required. Reference
Liberty Maintenance Manual Chapter
24 — Electrical Power

Check primary battery for time in
service. Reference Liberty
Maintenance Manual Chapter 04 —
Airworthiness Limitations

If time limit has expired, replace the
primary battery. Reference Liberty
Maintenance Manual Chapter 24 —
Electrical Power

Use the Operational Check and
Inspection procedure for the
secondary battery in Chapter 24 —
Electrical Power to check secondary
battery for cleanliness, corrosion of
connections, security of mounting and
state of charge. Replace as required.
Reference Liberty Maintenance
Manual Chapter 24 — Electrical Power

Inspect secondary battery tray and
battery cable terminals for cracks,
corrosion or signs of fatigue. Repair
or replace as required. Reference
Liberty Maintenance Manual Chapter
24 — Electrical Power

Check secondary battery for time in
service. Reference Liberty
Maintenance Manual Chapter 04 —
Airworthiness Limitations

If time limit has expired, replace the
secondary battery. Reference Liberty
Maintenance Manual Chapter 24 —
Electrical Power

P/N 135A-970-100
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Batteries Inspection Checklist

INTERVAL

Item # | Item Description —
50 Hr | 100 Hr | Annual | Other | Initials

Inspect ELT battery and battery
compartment for the following in
accordance with Liberty Maintenance
Manual Chapter 25 — Equipment and
Furnishings:

e After use in an emergency

7 e \When the transmitter has X
been in use for more than 1
cumulative hour

e After an inadvertent activation
of unknown duration

e On any evidence of corrosion
or leakage of any cell

Check ELT battery for time in service.
If time limit has expired or is about to
8 expire, replace the ELT battery.
Reference Liberty Maintenance
Manual Chapter 25 — Equipment and
Furnishings

Inspect ELT remote switch battery
and battery compartment for the
following in accordance with Liberty
Maintenance Manual Chapter 25 —
Equipment and Furnishings:

e After use in an emergency

9 e \When the transmitter has X
been in use for more than 1
cumulative hour

e After an inadvertent activation
of unknown duration

e On any evidence of corrosion
or leakage of any cell

Check ELT remote switch battery for
time in service. If time limit has
10 expired or is about to expire, replace

the ELT battery. Reference Liberty X X
Maintenance Manual Chapter 25 —
Equipment and Furnishings
Correct all BATTERIES

11 . —_——= X X
discrepancies noted.

lable 05-12 Batteries Inspection Checklist
05-20 P/N 135A-970-100
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GENERAL INSPECTION CHECKLIST

Table 05-13 details the items to check during the general check.

General Inspection Checklist

INTERVAL

ltem # | Item Description 50 Hr | 100 Hr | Annual | Other | Initials

Drain/purge pitot/static system;
reference Liberty Maintenance
Manual Chapter 34 — Navigation and
Pitot/Static.

Check pitot/static system for leaks
and cleanliness, reference Liberty

Maintenance Manual Chapter 34 —
Navigation and Pitot/Static.

Lubricate in accordance with
lubrication schedule, reference
Liberty Maintenance Manual Chapter
12 - Servicing.

At the tail ballast assembly located at
approximately STN 217, (gain
access through the exterior rear
access panels beneath the
horizontal stabilizer). Inspect the
weight and balance records for the

4 correct ballast weight. This applies X X X
only to non gross weight upgrade
aircraft operating at a weight of 1653
Ibs.

Airplanes upgraded to a gross
weight of 1750 Ib are not approved
to operate with tail ballast weight.

Check for foreign objects or tools; re-
install all access plates and covers.

Re-install belly panel assembly,
6 reference Liberty Maintenance X X X
Manual Chapter 53 - Fuselage.

X X

7 Re-install engine cowlings. X X X

8 Re-install wheel fairing, if applicable. X X X

Perform “Liberty XL-2 Post
Inspection Check Flight” using the
9 Liberty XL-2 Post Inspection Check X X X
Flight form confirming all items on
the form have been checked.

Enter Inspection and All Reports in
Airplane Maintenance Logbook.

Correct all GENERAL
12 discrepancies found that affect X X X
airworthiness.

10

Table 05-13 General Inspection Checklist
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Section 05-30 Maintenance Check Flight

Preflight Inspection and Liberty XL-2 Post Inspection Check Flight are part of the
maintenance procedures.

Section 30-01 Preflight Inspections

This inspection should be performed before all maintenance check flights by the
pilot that will be making the flight. This inspection is to determine the general
condition of the airplane and the engine. Check airplane flight logs for any
discrepancies, and recording of all landings and flight hours. Procedures for the
Preflight Inspection are contained in the approved Airplane Flight Manual (AFM).

Section 30-02 Liberty XL-2 Post Inspection Check Flight

This section lists the specific flight checks that must be successfully accomplished
(when applicable) following a regularly scheduled 50-hour, 100-hour, or Annual
inspection. or other regularly scheduled maintenance checks. A pilot qualified in
the Liberty XL-2 should fly the check flight

The pilot is responsible for reviewing the airplane’s logbook and other pertinent
documentation to ensure the airplane is ready for a flight. At a minimum, the pilot
should conduct a preflight briefing with the mechanic responsible for the
maintenance check. This is to determine the status of the airplane and if there are
any special considerations for the flight.

If required, the check flight items can be tailored based on the scope of work
accomplished. The flight check items are listed in a sequence that would normally
allow accomplishment of the required events while minimizing risk to the pilot and
airplane. The check pilot is ultimately responsible to complete the flight check in a
safe and efficient manner based on the status of the airplane, mission
requirements, weather, time constraints and any other conditions that affect the
mission.

Upon completion of the mission, the pilot shall fill out the appropriate areas (date,
name, flight time) and indicate which items passed or failed. Document all items
that did not pass on the section form and debrief with the responsible mechanic.
Retain completed forms as part of the airplane’s record.

P/N 135A-970-100 05-30
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LIBERTY XL-2 POST INSPECTION CHECK FLIGHT

Registration: Takeoff time: Takeoff fuel:

Date: Land time: Tal_<eof.f
weight:

Pilot: Flight time: Landing fuel:

Post Inspection Check Flight Procedure

Step | Step Description Pass | Fail | Initials
Preflight — Exterior
1 Complete the following items and accomplish an exterior
preflight check per the AFM
Documents — Verify required documents are onboard —
1.1 current or temporary AFM, current weight & balance,
airworthiness certificate, and registration.
192 Airplane Preflight — Normal checklist items accomplished
' and no anomalies noted.
Preflight — Interior
2 Complete the following & accomplish a normal interior
preflight.
21 Instruments & gauges — Check all instruments installed
' with proper markings.
29 Throttle — Verify smooth unrestricted operation with proper
' cushioning at ‘stops’
Flight controls — Verify proper control surface movement
2.3 (ailerons, rudder, stabilator), smooth operation, with no
binding or excessive forces.
2.4 Electric stabilator trim
241 Check for full, continuous travel in both directions
24.2 Verify pitch trim circuit breaker stops trim motion
243 Verify correct direction of trim tab motion
Verify trim tab approximately faired to %4” up (relative to
244 stabilator) with the trim set in the takeoff position and
stabilator in the faired position.
o5 Flaps — Check for proper operation and lights for each flap
' position.
26 Fuel gauge — Verify that the fuel gauge reads maximum
' indicated capacity with the fuel tank topped off.
27 Interior lighting — check proper operation of all cockpit
' lighting
28 Preflight Inspection checklist — accomplished with no
' discrepancies noted.
05-30 P/N 135A-970-100
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Post Inspection Check Flight Procedure

Step | Step Description Pass | Fail | Initials

Engine Start

3 Complete the following & accomplish the normal Engine
Start checklist.

Starter Annunciator — Verify light is illuminated when

3.1 starter engaged & extinguished when released
Alternator — after engine start, confirm alternator operating
3.2 by verifying that electrical system voltage is greater than
12 volts.
At 1000 +/-100 RPM, verify that the ammeter load
3.3 increases/decreases with increased/decreased load
(landing light, strobe, beacon, pitot heat).
3.4 Engine start checklist accomplished with no discrepancies

noted.

Before Taxi, Taxi and Engine Run-up

4 Complete the following items & accomplish normal
checklists per the AFM

Brakes — Verify proper operation without excessive

4.1 binding or chatter and check forces required to brake and
steer are reasonable.
4.2 Heading systems — Verify magnetic compass & Directional

Gyro (DG) are functioning normally.

Altimeter — Verify altimeter reads + 50 feet of field
elevation with local altimeter.

4.4 VSI — Verify zero rate of climb.

Electronic Control Unit (ECU) — With engine at idle power,
momentarily turn the ignition switch to the OFF position

4.3

4.5 and then back to BOTH (before engine stops). Verify
engine attempts to turn off.

4.6 Checklists accomplished with no discrepancies noted.
Before Takeoff, Takeoff and Climb out

5 Complete the following items and accomplish normal
checklists per the AFM.

5.1 During takeoff roll and climb out, verify:
WOT light on the HSA light panel illuminated with throttle

5.1.1
at MAX power.

51.2 Proper airspeed indications

51.3 Flight controls command proper airplane response.

51.4 Normal longitudinal control forces during rotation.

515 RPM stays within limits (< 2800) and engine instruments

Y within the green arc.
51.6 Airplane noise levels are within tolerable levels.
51.7 Checklists accomplished with no discrepancies noted.
P/N 135A-970-100 05-30

REVISION ~ Page 37 of 52



TIME LIMITS/MAINTENANCE CHECKS/INSPECTION INTERVALS
XL-2 AIRPLANE

Post Inspection Check Flight Procedure

Step | Step Description Pass | Fail | Initials
5 Air work
Conduct at safe altitude (normally = 2,500ft AGL)
6.1 Controllability and Stability
6.1 1 Verify proper airplane response and control force
o harmony.
At cruise airspeed (110£10kts), wings level, trimmed
6.1.2 straight & level, verify airplane maintains coordinated flight
(yaw axis).
Lateral trim — Verify airplane does not require excessive
6.2 Lo e . ;
lateral forces to maintain wings level, coordinated flight.
7 Instrumentation & Controls
71 Vertical Speed Indicator (VSI) — Verify VSl is operating
' normally.
7.2 Attitude indicator — Verify ADI is operating normally.
73 At cruise power (60-70%), wings level, trimmed straight &
' level, verify the following:
Engine instruments indicate normal (in green) to include
731 percent power, RPM, manifold pressure, fuel pressure,
- fuel flow, oil pressure, oil temperature, voltage, amperes,
cylinder head temperature and EGT.
7.3.2 Cabin vents and airplane heating system work normally.
733 Doors are sealed and air does not come up through center
o console.
Observe engine, airframe, and instrument panel for
7.34 excessive vibration. Verify vibration levels are within
tolerable levels.
Observe cabin noise levels due to engine noise, airflow,
7.3.5 ) . Y
door seals, etc. Verify noise level is within tolerable levels.
736 Directional Gyro (DG) works normally and processes < 4°
e in 10 min of flight with normal attitudes.
7.3.7 Verify operation of alternate static source.
7.3.8 Monitor magnetic compass and verify proper operation.
g VM 1000FX
Verify proper operation of the VM1000FX to include:
8.1 Percent Power (Normal 0% to 100%)
8.1 RPM (Normal 825 to 2800 RPM)
8.2 Cylinder Head Temperature (Normal 240° to 420°F)
05-30 P/N 135A-970-100
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Post Inspection Check Flight Procedure
Step | Step Description Pass | Fail | Initials
8.3 Exhaust Gas Temperature (Normal 1000° to 1675°F)
8.5 Fuel Pressure (Normal 25 to 98 PSIA)
8.6 Oil Pressure (Normal 30 to 60 PSIG)
8.7 Bus Voltage (Normal 12.0 to 14.3 Volts)
8.7 Manifold Pressure (Normal 15 to 29.5 In.Hg.)
8.8 Oil Temperature (Normal 75° to 220° F)
8.9 Main Bus Current (Normal 3 to 48 Amps)
9 Stall Warning Indicator
Verify that the audible stall warning actuates 5-10 knots
9.1 .
above charted stall airspeed.
10 Communication and Avionics
10.1 Garmin GMA 340 Audio Panel
10.1.1 Verify proper operation of the audio control panel.
Verify ability to transmit, receive, and monitor
10.1.2 | radio/intercom/navaids from both headset/microphone
jacks.
10.2 COM1
10.2.1 Verify the proper operation of COM1.
10.3 COM2 (if installed)
10.3.1 | Verify the proper operation of COM2
10 4 NAV1 (if installed) - Garmin GNS 430/530 (or installed
’ navigation receiver)
Verify proper operation of NAV1. VOR/ILS/GPS as
10.4.1 . ; ) S
applicable to radio equipment option installed.
105 NAV2 (if installed) - Garmin GNS 430/530 (or installed
: navigation receiver)
Verify proper operation of NAV2 VOR/ILS/GPS as
10.5.1 . ; . L
applicable to radio equipment option installed
10.6 Transponder — Garmin GTX 327 (or installed transponder)
P/N 135A-970-100 05-30
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Post Inspection Check Flight Procedure

Step | Step Description Pass | Fail | Initials
10.6.1 Verify proper operation of the transponder.
10.6.2 | Verify proper operation of the altitude encoder
Descent, Approach and Landing
11 Note the following items and accomplish normal checklists
per the AFM.
11.1 Accomplish a normal approach and landing and verify
’ normal handling qualities.
112 Verify controllability during landing phase and lack of nose
' wheel shimmy.
11.4 Checklists accomplished with no discrepancies noted
After Landing and Engine Shutdown
12 Accomplish the following items and accomplish checklists
per the AFM.
12.1 Idle RPM - Verify idle RPM with fuel pump on (ON or
’ AUTO) is 850+50.
Fuel shutoff valve — Verify engine stops or begins to stop
12.2 when the fuel shutoff valve is in the OFF position. Reset
the fuel shutoff valve to the ON position once complete.
12.3 Checklists accomplished with no discrepancies noted.
lable 05-14 Post Inspection Check Flight Procedure
05-30 P/N 135A-970-100
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Date # Comments / Squawks Action

10

11

12

Acceptance Date:

Acceptance Pilot:

Print Name Signature

P/N 135A-970-100 05-30
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Section 05-40 Supplemental Inspections

This section details other supplemental inspections that are in addition to those
inspections shown in the prior sections of this chapter.

Section 40-01 Replacement of the Propeller

For complete propeller inspection requirements see manufactures requirements
below.

e Maintenance Manual for MT-Propeller, MT175R127-2Ca Propeller

Operation and Installation Manual
E-112 (ATA 61-01-12)
MT-Wood-Composite

Fixed Pitch Propellers

November 21, 2006

¢ Maintenance Manual for Sensenich W69EK7-63G Propeller

Sensenich Wood Propeller Company Inc
Wood Propellers: Installation Operation, & Maintenance
Integral Flange Crankshafts WOOD-CF-REV-A.doc 5-20-04

Propeller bolt torques must be checked at regular intervals depending on the
manufacturer of the propeller.

If installing an MT-Propeller, check the bolt torque after the first flight and after 25-
hours of operation. Then check the bolt torque every 100-hours of operation or
annually, which ever occurs first.

If installing a Sensenich propeller, check the bolt torque after the first flight and
after 25-hours of operation. Then check the bolt torque every 50-hours of
operation and annually. Additionally, if the operating humidity and/or temperature
environment will change significantly for a long period of time, it is required to
check propeller bolt torque at 10-hour intervals until successive torque values do
not change.

Section 40-02 Replacement of Engine, Ignition, or

Instruments:

If replacing the engine, engine ignition or airplane’s electrical components, or
cockpit instruments, check the magnetic compass for correct and accurate
operation. If necessary, prepare a new correction calibration card.

For complete engine inspection requirements: Refer to Teledyne Continental
Motors I0F-240-B, Maintenance Manual; M-22 (outlined below).

25-Hour Initial Operation Inspection Frequency

Perform the 25-hour Inspection under the following four circumstances:

Twenty-five (25) hours or six months (whichever occurs first) after

A new, rebuilt or overhauled engine is placed in service

Replacing one or more new engine cylinders and/or piston rings
After every 25 hours of operation until oil consumption has
stabilized

P/N 135A-970-100 05-40
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50-Hour Engine Inspection Frequency

Perform the 50-hour Inspection under the following two circumstances:

e 25 hours after the 25-hour Initial Operation Inspection
o After every 50 hours of operation

100-Hour (Annual) Engine Inspection Frequency

Perform the 100-Hour Inspection under the following two circumstances:

o After each 100 hours of accumulated engine operation
¢ Annually, if the engine did not accumulate 100 hours of operation
during the calendar year since the last 100-hour inspection

500-Hour Engine Inspection Frequency

Perform a 500-Hour Inspection under the following circumstances:

e After each 500 hours of accumulated engine operation
o After installation of any engine components, or other optional
engine accessories

Additionally, during the 500-Hour Inspection, check or perform the following:

¢ Complete all 100-hour inspection items.
¢ Replace paper-type induction air filter.

05-40 P/N 135A-970-100
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Section 05-50 Unscheduled Maintenance Checks

Unscheduled inspections are only performed in the event that during flight or
ground operations an incident occurs which is not part of normal flight or ground
operation, and might have caused a defect to the airplane or affected
airworthiness of the airplane. These inspections are primarily done in response to
reports made by the pilot. Below are examples of unscheduled inspections.

Section 50-01 Sudden Engine Stoppage or Prop Strike

Refer to TCM IOF-240-B Installation and Operation Manual, OI-22, Chapter 05
and TCM IOF-240-B Maintenance Manual, M-22 Chapter 7.

Section 50-02 Foreign Object Damage to Propeller

If there is foreign object damage to the propeller, refer to the following information
for the appropriate actions.

e Maintenance Manual for Sensenich W69EK7-63G Propeller

Sensenich Wood Propeller Company Inc
Wood Propellers: Installation Operation, & Maintenance
Integral Flange Crankshafts WOOD-CF-REV-A.doc 5-20-04

e Maintenance Manual for MT-Propeller

MT175R127-2Ca Propeller
Operation and Installation Manual
E-112 (ATA 61-01-12)
MT-Wood-Composite

Fixed Pitch Propellers

November 21, 2006

e Maintenance Manual for TCM IOF-240-B, Engine

Teledyne Continental Motors Inc.
Continental Aircraft Engine
Maintenance Manual Publication M-22
latest FAA approved revision.

Section 50-03 Non-Operation of More than 30 Days

If the airplane has not been operated for 30 days or more, refer to Liberty
Maintenance Manual, Chapter 10 — Parking and Mooring for details for long-term
storage and return to service.

Section 50-04 Hard Landing Inspection

A qualified A & P mechanic, following an incidence of a hard landing, should
perform this inspection.

When a Liberty XL-2 has a hard landing, the airplane is subjected to stress levels
beyond those anticipated during normal operation. The component might deform
plastically. This component may be identified easily by the naked eye, but still
there may be some unseen deformations to the structure. The job of a qualified
A & P mechanic is to disassemble the airplane to check for deformation that may
have an effect on the airworthiness of the airplane.

P/N 135A-970-100 05-50
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g Note
y

Distinguishing between a hard landing and a crash —

A *hard landing” -
components

A “crash” — results in the rupturing, tearing or breaking of airframe components

results in the denting, bending or buckling of airframe

The following hard landing checklists are applicable to aircraft subjected to a “hard
landing” only. If the airplane has experienced a “crash”, the damage maybe too
extensive to make the airplane airworthy

The following are components that Liberty has identified as critical after a hard
landing and need a detailed inspection. Inspection methods must be used, which
are sufficient to determine whether an unsafe condition exists. As Liberty
Aerospace may not know the severity of the impact, it is the responsibility of the A
& P mechanic to inspect the airplane using methods that he/she considers
acceptable to determine whether the airplane is airworthy. Table 05-15 shows the
components that require inspection after a Hard Landing. The table divides the
items into a Preliminary Assessment and a Detailed Inspection.

Page 46 of 52

Components Preliminary Detailed
Assessment Inspection

1 | Upper and Lower Cowl v

2 | Engine Mount Frame v v
3 | Belly Panel Assembly v v
4 | Propeller v v
5 | Fuselage v v
6 | Space Frame Assembly (Chassis) v
7 | Yoke Assembly v v
8 | Fuel Tank v
9 | Landing Gear: Nose U.C. Assembly G.A. v v
10 | Landing Gear: Main U/C Port and STBD Assembly v v
11 | Wings v v
12 | Flaps v v
13 | Ailerons 4 4
14 | Aileron Torque Tube-Weldment v
15 | Aileron Push Rod Ladder v
16 | Tail Ballast, if any v v
17 | Rudder v v
18 | Mass Balance-Horn v v
19 | Tailplanes v v
20 | Doors v v
21 | Seats v v
22 | Windscreen v 4
23 | Instrument Panel v v

Table 05-15 Table of Inspection Components
05-50 P/N 135A-970-100
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Section 50-05 Hard Landing Preliminary Assessment

This section highlights the areas of the Liberty XL-2 for further Detailed Inspection.
There are many aspects to evaluate when a Liberty XL-2 goes through a hard
landing. Before making a detail inspection, the complete airplane should be
inspected from Forward to Aft, and Starboard to Port. You may or may not come
across deviations while performing a Preliminary Assessment; still the Detail
Inspection must be performed. Components tabled earlier are discussed in detalil
below:

1. Upper and Lower Cowl: Lower cowl may be subjected to scratches or
local dents from the nose leg hitting the clearance hole. Inspect any paint
removal. Inspect the same on upper cowl. Look for any loose camlocs and
clearancel/interference between propeller hub and cowls.

2. Engine Mount Frame: Check for any loose, bent, cracked, or broken
mounting bolts on the engine frame, along with paint removal. Inspect the
rubber engine mounts on the top of the engine for any deformations,
cracks, or breaks in the engine mounts. Also, inspect the engine mounting
frame for any bent, cracked, or broken frame members.

3. Belly Panel Assembly: Inspect vapor zone hood assembly if applicable or
vent in the belly panel, check if it is intact.

4. Propeller: Inspect propeller blades and look for any indentation marks due
to impact. Look for any paint removal along with foreign object deposited
on blades. (During hard landing blades are more vulnerable to damage and
susceptible to ground impact.) Check for ‘water marks’ on blades that show
an impact has taken place.

5. Fuselage: Inspect all bondlines along upper and lower fuselage, inspect
for any paint removal or flaking, any dents, cracks, or damage (lower AFT
portion of fuselage may hit ground. If there is a reverse movement during
hard landing, lower aft portion is more vulnerable to hit hard on the ground
after nose).

6. Space Frame (Chassis): See Detail Inspection.

7. Yoke Assembly: Inspect for any cracks in yoke weldment and yoke-
passenger-side stick along with boot.

8. Fuel Tank: See Detail Inspection.

9. Landing Gear: Nose Under Carriage Assembly G. A.: Check for any
scrub marks on tire along with its treads or castor assembly. Also look for
any tire marks on the underside of nose leg. (If tire marks are found, it
suggests that during hard landing tire has touched the nose leg and there
might be a plastic deformation in the bend region.) Inspect nose gear leg,
inspect castor weldment for any paint removal or flaking. (If paint has
flaked, this suggests that it was subjected to excessive stress and it implies
that the plate could be bent in that region.)
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APACE

10.

11.

12.

13.

14.
15.
16.

17.

18.

19.

20.
21.

22.

23.

Landing Gear: Main Under Carriage Port and Starboard Assembly:
Inspect geometry of main gear legs. Check for any scrub marks on the tire
along with its treads. Inspect main gear leg, inspect for any paint removal
or flaking.

Wings: Inspect for any scratches, dents or paint removal on wing and also
check for any loose or black working ‘smoking’ rivets.

Flaps: Inspect for any scratches, dents or paint removal on flaps and
check for any loose or black working ‘smoking’ rivets.

Ailerons: Inspect for any scratches, dents or paint removal on aileron and
check for any loose or black working ‘smoking’ rivets.

Aileron Torque Tube-Weldment: See Detail Inspection.
Aileron Push Rod Ladder: See Detail Inspection.

Tail Ballast (if any): Inspect tail ballast assembly to see if weights have
shifted or holding bracket has become loose.

Rudder: Inspect for any scratches, dents or paint removal on rudder and
check for any loose or black working ‘smoking’ rivets.

Mass Balance-Horn: Inspect all mass balance structures for deformation
along with scratches or paint removal.

Tailplanes: Inspect for any scratches, dents or paint removal on tailplanes
and also check for any loose or black working ‘smoking’ rivets.

Doors: Inspect for any loose parts along with paint removal or flaking.

Seats: Inspect for any buckling of seat base and inspect seating to see if it
has been submarined or is spongy.

Windscreen(windshield): Check for any cracks on windshield. Inspect
fasteners: (rivets or screws), and check for any de-bonding of the adhesive
between windshield and fuselage.

Instrument Panel: Check for any cracks on instrument panel console
material or instrument panels.
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Section 50-06 Hard Landing Detailed Inspection

At the discretion of the Airframe & Powerplant Mechanic, (A&P Mechanic), or , if
there is damage noted during the hard landing preliminary assessment, the
following hard landing detail inspection is mandatory. Perform a detailed inspection
by dismantling the airplane and inspecting all components mentioned before. An
A&P Mechanic must record all discrepancies and report these to Liberty
Aerospace, Inc. Customer Service.

1.
2.

Upper and Lower Cowl: See Preliminary Assessment.

Engine Mount Frame: After removal of engine from engine mount frame, it
is easy to visually inspect the engine, firewall and engine mount frame.
Look for any paint removal on the frame or any structural damages. Inspect
the engine separately, and remove engine mount frame from Space Frame
Assembly. Remove the bolts connecting engine mount frame to the Space
Frame Assembly. Then insert the bolts. If the bolts insert smoothly, this
suggests there is no bend in the bolts. Check all engine block mount lugs
and inspect them for any bend that could be caused due to hard landing.
Inspect each engine mount frame tube for any bends and paint removal.
Paint removal suggests a plastic deformation in that area/section.

Belly Panel Assembly: Inspect vapor zone hood assembly. If applicable,
or vents in the belly panel, verify they are intact.

Propeller: Inspect rotation of propeller blades. Rotation should be in a
vertical plane. Any off-plane rotation indicates damage to propeller.

Fuselage: Inspect upper and lower fuselage for any damages and paint
removal. Perform a tap test; (the area with any discrepancy should have a
hollow sound). Check all 16-point contacts of chassis to fuselage for any
deformation.

Space Frame Assembly (Chassis): After removal of fuselage and landing
gear, do a visual inspection of the chassis; inspect that the chassis main
bars are parallel to the ground without any bends. Dismantle chassis and
reinsert the bolts. (A smooth process suggests that there is no bend in the
bolts, this process should be smooth.) Check for bends and color removal
in each tube. The nose leg should pass through the chassis connection,
smoothly suggesting no bend in the concerned area. The main legs should
pass through the chassis connection, smoothly suggesting no bend in the
concerned area.

Yoke Assembly: (weldment and yoke-passenger side stick): Inspect for
any cracks in yoke and passenger weldment along with boot. Inspect
control column motion. (After a hard landing, it has an ability to impact the
instrument panel.) Movement of control column should be free, full and in
correct sense.

Fuel Tank: Inspect for any dents/damages to fuel tank. Also, check the
tank supports on the AFT portion of Space Frame Assembly. Check the
tank for leaks or sweating.
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APACE

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Landing Gear: Nose Under Carriage Assembly G. A.: Visually look into
the structural symmetry of the nose gear along with castor weldment and
bearing housing. In a standing position, upper and lower faces of the
bearing housing should be parallel to the ground and side faces should be
perpendicular. The nose leg should assemble with the bearing housing in a
vertical direction. Check tire rotation. It should rotate smoothly without
touching castor weldment in pitch axis, inspect for yaw motion. Tire
pressure should be 50(-0/+2) psig (cold inflation pressure). Remove axle
and reinsert it. (This procedure should be smooth, if there is any kind of
obstruction, it suggest that there is a bend in the axle.) Perform same
procedure for bolts in bearing housing. In addition, nose leg should pass
vertically through the bearing housing without any obstruction. Inspect
weldment of nose leg with chassis. Paint flaking suggests that weldment
has been affected. Check nose lock pin has not been sheared off and is in
place. Also check nose wheel shimmy damper and see if it is tight.

Landing Gear: Main Under Carriage Port and Starboard Assembly: As
with the nose gear, perform an inspection on the main gear legs and
assembly. Detach and attach the gear. This process should be smooth.
Similarly inspect for main gear under carriage attachments along with the
nuts and the bolts, and confirm the tire pressure. Tire pressure should be
50(-0/+2) psig (cold inflation pressure).

Wings: Inspect the wing structure for loose rivets on upper and lower wing
skin surfaces. Inspect for paint removal. Inspect the linkage mechanism for
damage, verify proper operation.

Flaps: Inspect for any scratches, dents or paint removal on flaps and also
check for any loose or black working ‘smoking’ rivets.

Ailerons: Inspect the linkage mechanism along with the rivets. Check for
the position of mass balance. Verify proper operation. Check for excessive
aileron hinge wear.

Aileron Torque Tube-Weldment: Inspect for any bends in the torque tube.
Inspect the alignment of torque tube with the spigot bearing and the drive
arm. Also inspect for any elongation of control circuit holes.

Aileron Push Rod Ladder: Inspect the alignment with the aileron drive
arm. Inspect its functionality. Also, inspect for any elongation of control
circuit holes.

Tail ballast (if any): Inspect the tail ballast assembly to be sure weights
have not shifted and the holding bracket bolts are tight. Align weights and
tighten bolts if necessary.

Rudder: Along with rivets, inspect the linkage mechanism. Due to the
shock created during hard landing, rivets may come loose. Verify proper
operation.

Mass Balance Horn: Remove the mass balance horn and inspect the
assembly for any shift of the mass balance. Inspect the linkage mechanism
along with the rivets. Verify proper operation.
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19.

20.

21.

22.

23.

Tailplanes: Inspect for any shift in the tailplanes mass balance. Inspect
every aspect of this part. Verify proper operation including the external and
internal components.

Doors: Verify doors lock and unlock properly. Remove hinges and re-
install them. Removal and installation procedure should be smooth. Do a
visual inspection on door screens for cracks.

Seats: Remove all cushions, and check for any dents and buckling of seat
base or seat back.

Windscreen (windshield): Check for any cracks on windshield. Inspect
fasteners: (rivets or screws) and check for any de-bonding of the adhesive
between windshield and fuselage.

Instrument Panel: Inspect to see if all controls are performing to
standards. Check for any loose and or damaged wiring connections to
instrument panel.
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DIMENSIONS AND AREAS
XL-2 AIRPLANE

Section 06-00 General

This chapter has the overall dimensions of the airplane. Dimensions given in this
chapter are in feet and inches (and tenths of inches if necessary for precision).

Section 00-01 Three Views of Airplane

5'9" DIAM.
2-BLADE

Figure 06-1 (Reference Only) Front View of Airplane Dimensions *

- 204" -

<[ ™ = 7’5"

@)

4‘9"

Figure 06-2 (Reference Only) Side View of Airplane Dimensions *

* - Landing gear measurements are nominal figures. Refer to Chapter 08 for procedure to measure wheelbase for a
particular airplane.
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Figure 06-3 (Reference Only) Top View of Airplane Dimensions
06-00 P/N 135A-970-100

Page 6 of 8

REVISION ~



DIMENSIONS AND AREAS
XL-2 AIRPLANE

Section 00-02 Airplane Dimensions

ITEM DIMENSION
Overall Dimensions
Wingspan (without anti-collision lights) 28 ft. 7 inches
Wingspan (including anti-collision lights) 29 ft. 0 inches
Airplane

Length 20 ft. 4 inches

Height 7 ft. 5 inches to top of Vertical Stabilizer
Ailerons:

Area 3.89 ft°

Deflection 24° £ 1° Up, 19° = 1° Down
wings

Airfoll Liberty Custom Airfoil

Wing Area 112 f?

Mean Aerodynamic Chord (MAC) 4.0 ft.

Aspect Ratio 7:1

Dihedral 4.25°+0.1°

Sweep of leading edge 1.14°
Wing Flaps

Area 8.78 ft?

Deflection 0° Up, 29°+1° Down
Horizontal Tail Surfaces (Stabilators)

Area 23.7 ft*

Deflection (Nose Down) 13°+0.5°

Deflection (Nose Up) 5°+0.5°

Anti Servo/Trim Tab Area 2.88 ft’

Anti Servo/Trim Tab Deflection (Up) 5°+0.5°

Anti Servo/Trim Tab Deflection (Down) | 5°+ 0.5°
Vertical Tail Surfaces (Fin and Rudder)

Fin Area 11.2 ft*

Rudder Area 5.65 ft*

Rudder Deflection (Left)
Rudder Deflection (right)

30° + 0.5°/-1.5°
30° + 0.5°/-1.5°

Landing Gear Wheelbase
(Measured from STA 0)

Main wheels
Nose wheel

7 ft. 11.9 inches*
3 ft. 2.7 inches*

* - Landing gear measurements are nominal figures. Refer to Chapter 08 for procedure to measure wheelbase for a

particular airplane.

Table 06-1 Airplane Dimensions
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) LIFTING AND JACKING
ALROSPACE Y XL-2 AIRPLANE

Section 07-00 General

The airplane can be raised from the ground by lifting from above or by jacking from
below. The preferred method is to jack the airplane. Lifting or jacking may be
necessary for purposes of leveling and weighing the airplane (see Chapter 08 —
Leveling and Weighting), servicing, or replacing the landing gear or components
(see Chapter 32 — Landing Gear).

g Note
y

While jacking or lifting, it may be necessary to support the nose landing gear area, with a
padded block assembly, placed under the frame and aft of the attach point for the nose
gear.

Forward Attachment Point Forward Landing
Firewall Blanket Gear Leg

Figure 07-1 Location of the Forward Attachment Point
Section 00-01 Required Equipment

This section details the equipment required to either lift or jack the airplane.
The following is a list of required equipment needed for lifting the airplane

e A crane or overhead hoist, with the ability to lift and support 2,000
Ibs

¢ Two nylon webbing straps, 2,000 Ib capacity, and a minimum 10 - ft
length; adjusting buckles are preferred

e Two tie off straps

e An assortment of felt or foam padding to avoid damage to airplane

The following is a list of required equipment needed for jacking the airplane

e Two or three hydraulic aircraft jacks with conical depression,
capable of supporting 1,000 Ibs each

e An aircraft tail support or padded sawhorse of the appropriate
height with a weight capacity of a minimum of 300 lbs
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Section 07-10 Lifting and Jacking

This section details the procedures for lifting and jacking the airplane.

Section 10-01 Lifting and Lower the Airplane

This section details the procedures for lifting and lowering the airplane.

v
CAUTION
y

When lifting by the fuselage, as described below, the airplane is not supported laterally,
and can sway. Therefore, all lifting should be performed indoors only, (to stay out of the
wind), and personnel should be available to steady the airplane at its wings and talil

during the entire time it is lifted.
CAUTION

Check the nylon strap placed around the fuselage does not lay across either the OAT
probe, belly antenna, or front landing gear assembly.

NOTE
y

Most landing gear components, can be replaced while the airplane is raised on jacks.
Lifting the airplane should be used only when jacks are not available. If replacing a main
landing gear, the gear to be replaced can be used to jack up the airplane, but the
airframe must be blocked using padded blocks, and the jack removed from that side in
order to remove that landing gear.

N
A

b
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LIFTING THE AIRPLANE

Perform this procedure to lift the airplane

Lifting bar sufficent
to lift 2000 Ibs.

Minimum six inch wide

woven Nylon belt.

Place belt with thep

forward edge on |\
STHN 40 ( aft edge

of the lower |

Minimum six inch wide woven Nylon belt.
Place belt across STN 129,

% Sensor (Aft baggage bay bulkhead - dotted line)
Do not place the belt on top of

:h . Connect the bottoms A=
f the lifting belts  (/
=t the OAT sensor.
Figure 07-2 Location of the Straps to Lift the Airplane
1. Remove the upper engine cowling (see Chapter 71 — Power Plant).

2. The forward nylon wide-webbing strap is best placed by looping it around
the lower fuselage and securing it at the top, with the front edge of the
strap at Station 40. The location of Station 40 is along the aft edge of the
lower engine cowling. See Figure 07-2.

g NotE
y

When placing the strap, be sure to locate it slightly forward of where the nose landing
gear attaches to the space frame assembly.

3. The aft strap is placed around the fuselage with the center of the strap
across Station 129. This will align the strap across the bulkhead at the rear
of the baggage compartment. See Figure 07-2.

V,
CAUTION
y

Check the nylon strap placed around the fuselage does not lay across either the OAT
probe, belly antenna, or front landing gear assembly. Tie both sides of the bottom lifting
strap to the main landing gear legs, as shown in Figure 07-2.

4. Tie off the bottom of the straps, securing them to both main landing gear
legs. Then tie together the top of both straps, with the center of this tie off
being the point for lifting the aircraft.

5. Secure the top tie off strap to the hook of the crane or hoist to be used.
Adjust the length of the straps so that the fuselage remains level as the
airplane is lifted.

6. Lift the airplane from the ground, employing additional personnel to steady
the wings and tail.
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LOWERING THE AIRPLANE
Perform this procedure to lower the airplane.
1. Check the area under the airplane that it is clear.
2. Be sure to station personnel to steady the wings and tail of the airplane.
3. Lower the airplane to the ground.
4

. Complete disconnecting of all straps used to lift the aircraft.
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Section 10-02 Jacking the Airplane:

For purposes of changing or servicing a single main landing gear wheel, the
airplane may be jacked up on one side only, using a single jack at the applicable
main gear jack point. For purposes of changing or servicing the nose landing gear
wheel, the airplane may either be jacked up using a single jack at the nose gear
chassis interface, or the tail may be held down and secured using a weighted tail
stand attached to the tail tie-down ring. In either of the two latter cases, the main
wheels remain on the ground.

Figure 07-3 Jacking Points on the Space Frame

V,
CAUTION
y

The airplane should only be jacked up indoors, in an area free from major air currents.

V,
CAUTION
A

If fewer than all three wheels are to be jacked up, all wheels remaining on the ground
must be securely chocked.

/ NOTE

A

The fuselage belly panel must be removed (see Chapter 53 - Fuselage) to gain access
to the main and nose gear jack points.
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JACKING THE AIRPLANE (ALL THREE WHEELS)
Perform this procedure to jack all three wheels of the airplane.

1. Remove the fuselage belly panel Refer to Chapter 53- Fuselage for the
procedure to remove the belly panel.

2. Place a suitable jack under each main gear jack point.

Y P e "‘

Main Gear
Jacking Point

Figure 07-4 Main Gear Jacking Points
3. Place a suitable jack under the nose gear jack point.

Nose Gear Location

Figure 07-5 Jacking Point for the Nose Gear
4. Operate all three jacks simultaneously to raise airplane from the ground.
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JACKING THE AIRPLANE (MAIN GEAR ONLY)
Perform this procedure to jack the airplane’s main gear only.

1. Place a suitable jack under each main gear jack point.

" P = Y b ~ N
" -‘"-'.'_-_ :

Main Gear =
Jacking Point

Figure 07-6 Main Gear Jackin'-g Points
2. Secure a weighted tail stand to the tail tie-down point.

€

3. Operate both main gear jacks simultaneously to raise airplane from the
ground.
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LOWERING THE AIRPLANE
Perform this procedure to lower the airplane.
1. Check the area below the airplane that it is clear.
2. Lower all jacks simultaneously until all wheels are on the ground.
3. Remove all jacks and/or tail stand.
4

. Replace fuselage belly panel. See Chapter 53 — Fuselage.
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Y LEVELING AND WEIGHING

BT XL-2 AIRPLANE

Section 08-00 General

This chapter includes the information necessary to properly level the aircraft for
any of the various maintenance, overhaul or major repairs which may be
necessary during the life of the aircraft.

The information in this chapter comes from Liberty Aerospace, Inc. document
number 135A-995-254 (currently revision A). Use the most current revision of this
document as the definitive source for information when weighing and leveling the
airplane and calculating the center of gravity.

It also includes those units or components that are specifically dedicated to record,
store or compute weight and balance data.

The chapter includes the practices necessary to prepare the aircraft for weighing,
leveling, and calculating the center of gravity. The information from this chapter
needs to match the information in the Airplane Flight Manual for each airplane.

Section 00-01 Weight and Balance and the Calculation

for the Center of Gravity

The result of the weight and balance calculation is a critical piece of information
and needs to be very accurate for the safe operation of the airplane. The result of
the weight and balance calculation is the location of the center of gravity of the
airplane, or the point at which an aircraft would balance if it were possible to
suspend it at that point.

g notE
A

The procedures that are in Section 08-10 - Weighing and Balancing Procedures on page
7 of this chapter will provide the data that goes into the following tables.

Certain information is needed to find the center of gravity (CG or CoG) of the
airplane. This is the total weight of the airplane and the moment (in in-Ibs). The
airplane needs weighing on three scales (adding the weights) and calculating the
individual moments.

The example shown here uses data from an actual XL-2 airplane. Use this
information with the data derived from the procedures to calculate the CG of a
specific serial number airplane.

Table 08-1 shows the weights taken from the three scales used to weigh the
airplane. This data is from the Airplane Weighing procedure on page 12 of this
chapter. From these weights, it is required to subtract any items used to level the
airplane (such as shims, chocks, etc.). This will give you the empty weight at each
point and the total of these gives you the total empty weight of the airplane.
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Data Point (Ibs) . Weight of non- Net Weight
- - Scale Reading . .
Location of Weight airplane items (Wo, Wy, W)
Nose Wheel (N) 305 15 290
Port Main Wheel (P) 457 22 435
Starboard Main Wheel (S) 455 18 437
Total Weight (We) 1162

Table 08-1 Table Showing the Calculations for the Empty Weight of the Airplane

Table 08-2 shows the weight data from Table 08-1, the station point for a given
weight, and the calculation of the moment. The moment is the weight (Ibs) times
the station number (in). The station points are from the Moment Arm Determination
procedure on page 10 of this chapter.

The data entered into the table is calculated based on the reference station data
point of 48.1. Therefore, the station number (Moment Arm) for the nose wheel
(9.935 inches forward of station 48.1) is 38.2 inches (Station Reference — Distance
forward of the Reference). The station for the port and starboard main wheels is aft
of station 48.1, therefore, the station number (47.973 inches aft of station 48.1) is
96.1(Station Reference + Distance aft of the Reference).

Data Point Weight (Ibs) Station (in) “;:ﬁTt)esr;t

Location of Moment (Wn, Wp, Ws) (M, My, Mg)
Nose Wheel (N) 290 38.2 11078.0
Port Main Wheel (P) 435 96.1 41803.5
Starboard Main Wheel (S) 437 96.1 41995.7
Total Weight (We) 1162 Total Moment(Me) 94877.2

Table 08-2 Table Showing the Calculations for the Empty Weight of the Airplane

The calculation of the center of gravity or CG is the division of the Total Moment
(Me) by the total Weight (We). In this case, the CG is located at Station 81.6 or
33.5 inches aft of the Station Reference (Station 48.1).

08-00
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Section 08-10 Weighing and Balancing Procedures

The following procedures are given to determine the aircraft's weight and balance.
Weighing and balancing of the airplane is done in four procedures, Empty Weight
and Preparation, Leveling, Determining the Moment Arm, and Weighing.

Section 10-01 Equipment Required

The following is a list of required equipment to perform the procedures in this
chapter.

Aircraft Scales

Level — Spirit type 4 to 5 feet long

Levels - Digital Torpedo type

Aileron yoke blocks — P/N 135A-02-511 (requires two blocks)
Plumb bob with string

Measuring Tape

Metal yard stick

Carpenter’'s combination square

g Note
y

The Aileron yoke blocks, P/N 135A-02-511, are available from Liberty Aerospace, Inc.
Customer Service only.

P/N 135A-970-100 08-10
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EmMPTY WEIGHT AND PREPARATION

The aircraft must be brought to its “empty” status to obtain the aircraft empty
weight. This is accomplished as follows:

1.

Verify equipment installation is in accordance with aircraft equipment
records.

2. Run engine to ‘wet’ fuel system.

3. Open fuel tank sump drain fitting and fuel gascolator drain valve to flush

system of all fuel. Close drains and add 1.5 gallons of 100 LL Avgas to
represent unusable fuel.

Service engine oil to maximum mark on the dip stick.

5. Service the hydraulic brake fluid to top of clamp holding brake reservoir.

Inflate tires (3) to recommended operating pressures (50 -0/+2 psi) and
align nose wheel with aircraft centerline.

Place all control surfaces in neutral position, with flaps fully retracted (0°).

8. Verify no baggage within baggage bay and seat back. Place the Airplane

10.

11.

12.

13.

14.

Flight Manual in aircraft right seat back.
Check the fire extinguisher is current and full and mounted in its carrier.

Check for the safety hammer and micro-fine cleaning cloth are in their
proper place and secure.

Place all seat belts and shoulder straps within seat base.

Check that all interior cushions and carpets are installed. Check foot wells,
seats, baggage bay, carpets and cushions are clean, and in good
condition.

Install and secure all cowls (3) (upper engine cowl, lower engine cowl, and
belly panel) and all access panels (8).

Rotate propeller until it is parallel to horizontal and close doors.

This completes the Empty Weight and Preparation procedure.

08-10
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LEVELING

Perform this procedure to level the airplane in preparation for weighing the
airplane.

1. Perform Longitudinal Leveling procedure (on Page 14) or Alternate Method
of Longitudinal Leveling (on Page 15) procedure of this chapter.

2. Perform Lateral Leveling procedure (Page 16) of this chapter.

P/N 135A-970-100 08-10
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MOMENT ARM DETERMINATION

To calculate the center of gravity (CG) location with respect to the reference
datum, one must calculate each wheel moment with respect to the reference
datum. To calculate the moment, the weight and the arm is needed. The weights
are provided by the scales; the arms are determined as follows;

1. Check the nose wheel that it is aligned with aircraft centerline.
2. Level the airplane per the Leveling procedure on page 9 of this chapter.

3. Drop a plumb bob from both port and starboard lower engine frame
pickups. Draw reference line between these points on floor. This trace
marks station 48.1 (STA 48.1). Use this reference to measure wheel
locations.

Figure 08-1 Plumb Bob Dropped at Reference Location (STA 48.1)

Measure from each side of nose wheel axle and average the measurements.
4. Measure distance between each side of nose wheel axle and STA 48.1.

5. Average the measurements from step 4. Enter the number in to the cell for
the nose wheel station in a table similar to Table 08-2

Measurement 1 + Measurement 2
2

= Average

08-10 P/N 135A-970-100
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Figure 08-2 Measurement of Distance Between STA 48.1 and Both Sides of Nose
Gear Axle

6. Mark floor at inside face of each main gear leg to represent port and
starboard main wheels axle.

7. Measure distance between port and starboard main wheels axle and mark
representing STA 48.1. Enter the number in to the cell for the port and
starboard main wheel station in a table similar to Table 08-2.

Figure 08-3 Measurement of Distance Between STA 48.1 and Main Gear Axles
This completes the Moment Arm Determination procedure.

P/N 135A-970-100 08-10
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AIRPLANE WEIGHING

Perform this procedure to weigh the airplane.

g Note
y

Perform the weighing of the airplane indoors, in a location free from air currents.

1.

Bring airplane to empty condition per Empty Weight and Preparation
procedure on page 8 of this chapter.

Level aircraft on scales see Section 08-20 - Leveling on page 13 of this
chapter.

Roll aircraft off scales.

4. Zero all scales. After all scales read zero, roll aircraft back onto scales.

Check that wheels are centered on scales and apply parking brake.

5. Align nose wheel tire with aircraft centerline and verify aircraft is level.

6. Enter the weights indicated by all scales in to the cells of Table 08-1 for the

Nose Weight, Port Wheel Weight, and the Starboard Wheel Weight.

7. Roll aircraft off scales.

8. Weigh the shims, wheel chocks or other items used to weigh the airplane

10.

but are not part of the airplane and were associated with the scale. Enter
these weights in to the appropriate cells of Table 08-1.

Subtract this weights entered in to Table 08-1 from step 8 from the
numbers entered in step 6.

Transfer these numbers from Table 08-1 in to the appropriate cells in Table
08-2

This completes the Airplane Weighing procedure.

08-10
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Section 08-20 Leveling

Leveling of the aircraft for the weight and balance determination must be
conducted on aircraft scales.

The port and starboard doorsills are to be used as a longitudinal support for the
spirit level or digital protractor.

P/N 135A-970-100 08-20
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LONGITUDINAL LEVELING

Figure 08-4 Port Doorsill
1. Place spirit level or digital protractor on top of port or starboard doorsill.

DOORSILL DOORSILL

Figure 08-5 Doorsills Used in Longitudinal Leveling
2. Shim under tires to achieve longitudinal level.

3. Repeat on opposite side of aircraft to confirm level has been achieved.

This completes the Longitudinal Leveling procedure.

08-20 P/N 135A-970-100
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ALTERNATE METHOD OF LONGITUDINAL LEVELING

This alternate method of longitudinal leveling is presented as a matter of being
possibly more convenient than the previous method. Both methods are equally
acceptable.

1. Place spirit level lengthwise along aircraft centerline on flat area between
two seat backs.

2. Shim under tires to achieve longitudinal level.

Figure 08-6 Alternate Method of Longitudinal Leveling

P/N 135A-970-100 08-20
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LATERAL LEVELING

Perform this procedure to do the lateral leveling of the airplane.

g note
A

To determine that level is placed correctly, place the level such that equal distance
exists between forward end of doorsill and end of level.

1. Refer to Figure 08-7. Place a 4-ft length (minimum) beam level at
approximately center of the door opening 19 to 20 inches from forward

edge of door.
v
NOTE
y

Remove a portion of the door seal from the lower edge of the door opening
Place the beam level perpendicular to the aircraft’'s centerline.
Liberty Aerospace, Inc. recommends the use of aileron yoke blocks, P/N 135A-02-511,

placed on the doorsill to support the beam level. The doorsill is a better surface for
checking the lateral level of the airplane

Figure 08-7 Aircraft Laterally Leveled (Aileron Yoke Blocks Are Not Shown)
2. Shim under main gear tires to achieve lateral level.

3. After leveling is achieved, remove level. Do not disturb balance.
4. Roll aircraft off scales and shims.
5

. If aircraft is to be weighed, weigh shims so their weight may be subtracted
from the overall weight obtained.

This completes the Lateral Leveling procedure.
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Section 09-00 General

The airplane can be moved on the ground by taxiing under its own power or by
towing either by hand. In view of its small size and light weight, the airplane can be
moved easily by one person. For short distances, moving the airplane by hand is
the preferred method. For longer distances, taxiing is the preferred method
whenever feasible. Due to the possibility of damage to the nose landing gear,
extreme caution should be exercised when towing the airplane with a vehicle.

Section 00-01 Equipment and Accessories

Third party sources have developed a special accessory for towing the XL-2
airplane. This accessory allows for safe and secure towing by hand. Other tow
bars can cause damage to the airplane. Liberty Aerospace, Inc. does not make
any recommendations on the use of any tow bar from a third party source. Use of
a tow bar is at the owner’s risk.

v
CAUTION
y

A tow bar designed for the airplane is available from third party sources. Use of any
locally fabricated tow bars can cause damage to the airplane. Liberty Aerospace, Inc.
does not make any recommendations on the use of any tow bar from a third party
source. Use of a tow bar is at the owner’s risk. If there is a need for additional
information concerning a tow bars, contact the Customer Service department of Liberty
Aerospace, Inc.
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Section 09-10 Towing

This section details the procedures for towing the airplane by hand.

o
CAUTION
A

If attempting to tow or move the aircraft, caution should be exercised to assure the nose
landing gear is not damaged. The best way of moving the aircraft is by positioning a
person, or people, in safe positions around the aircraft, making sure not to apply
excessive pressure to aircraft components. In addition, use care when turning the

aircraft.
Vv
CAUTION
A

When moving the airplane backward, the nose landing gear will tend to caster to a “hard
over” left or right position. Maintain a firm grip on the tow bar to prevent the nose landing
gear from contacting limit stops at 80-degree left or right position.

P/N 135A-970-100 09-20
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POSITIONING BY HAND

Perform this procedure to position the airplane by hand.

1.

Remove forward and aft nose gear faring from nose gear assembly. See
Figure 09-1 for an exploded view of the forward wheel fairing.

Figure 09-1 Exploded view of the Forward Wheel Fairing

If using a tow bar, attach the tow bar to the nose landing gear. See the note
on page 5 of this chapter.

Remove chocks and release the parking brake.

4. Move airplane to desired position.

V
CAUTION
y

If attempting to tow or move the aircraft, caution should be exercised to assure the nose
landing gear is not damaged. The best way of moving the aircraft is by positioning a
person, or people, in safe positions around the aircraft, making sure not to apply
excessive pressure to aircraft components. In addition, use care when turning in the

aircraft.

V,
CAUTION
y

When moving the airplane backward, the nose landing gear will tend to caster to a “hard
over” left or right position. Maintain a firm grip on the tow bar to prevent the nose landing
gear from contacting limit stops at 80-degree left or right position.

5.

Chock main wheels.

6. If using a tow bar to move the airplane, remove tow bar.
7.
8. Set the parking brake.

Replace the forward and aft nose gear faring.

09-20
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Section 09-20 Taxiing

On the ground, control of the Liberty XL-2 is from the brakes on the main gear.
The left and right finger brakes (located on the cockpit center console) or the toe
brakes (mounted on the rudder controls) control the brakes. Very tight turn radii

can be achieved by operation of an individual brake. A parking brake lever is also
located on the cockpit center console.
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Figure 09-3 Parking Brake in an Airplane with Toe Brakes (Left) and with Finger
Brakes (Right)

Section 20-01 Taxiing Procedures

This section contains the individual procedures for taxiing the airplane. One
procedure uses the finger brakes the other uses the toe brakes.

v,
WARNING
A

QUALIFIED AND PROPERLY TRAINED PERSONNEL SHOULD ONLY TAXI THE AIRPLANE.

P/N 135A-970-100 09-20
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TAXIING PROCEDURES (FINGER BRAKES)

Perform this procedure to taxi the airplane using the finger brakes.

1.

Check the area around and in front of airplane that it is clear of all
obstacles and foreign objects (personnel, tools, work stands, toolboxes or
carts, etc).

2. Remove chocks, tie-down ropes, and tow-bar if attached.

w

N o g A

Enter cockpit; secure seat belt; release parking brake; check brake
operation by pulling aft on both brake levers.

Set the parking brake.
Start engine (see Liberty XL-2 Approved Airplane Flight Manual).
Release the parking brake.

Use minimum required power to taxi the airplane to desired position.
Operate left brake to steer airplane left, or operate the right brake to steer
right. Operate both brakes simultaneously to reduce speed or bring
airplane to a stop.

g notE
A

Both brake levers must have firm and equal resistance within first 2 inches of

travel.
8. Stop engine (see Liberty XL-2 Approved Airplane Flight Manual).
9. Secure the airplane as necessary see Chapter 10 - Parking.
09-20 P/N 135A-970-100
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TAXIING PROCEDURES (TOE BRAKES)
Perform this procedure to taxi the airplane using the finger brakes.

1. Check the area around and in front of airplane that it is clear of all
obstacles and foreign objects (personnel, tools, work stands, toolboxes or
carts, etc).

2. Remove chocks, tie-down ropes, and tow-bar if attached.

3. Enter cockpit; secure seat belt; release parking brake; check brake
operation by pushing on the individual toe brake pedals.

4. Set the parking brake.

5. Start engine (see Liberty XL-2 Approved Airplane Flight Manual).

6. Release the parking brake.

7. Use minimum required power to taxi the airplane to desired position.

Operate left toe brake to steer airplane left, or operate the right toe brake to
steer right. Operate both brakes simultaneously to reduce speed or bring
airplane to a stop.

g notE
y

Both brake levers must have firm and equal resistance within first 2 inches of
travel.

8. Stop engine (see Liberty XL-2 Approved Airplane Flight Manual).

9. Secure the airplane as necessary, see Chapter 10 - Parking.
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Section 10-00 General

This chapter describes parking and mooring of Liberty XL-2 airplane. Due to its
small size and lightweight, the Liberty XL-2 airplane requires mooring (or tying
down) when not in use. Pilots and maintenance personnel should familiarize
themselves with the procedures described below to help prevent damage from
nature’s wind or turbulence caused by other aircraft.

Section 00-01 Equipment Required

The following is a list of equipment need to park and/or moor (tie down) the Liberty
Aerospace, Inc. XL-2 airplane.

* 4 wheel chocks
« 3 screw-in mooring rings (left and right wing, and tail)

* 3 ropes (nylon or other non-shrinking/non-stretching synthetic material)

P/N 135A-970-100 Chapter 10
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Section 10-10 Parking

This section gives the details in parking the airplane.

Section 10-01 Parking Procedures
This section gives has the procedures for parking the airplane.

v
CAUTION
y

If wheel brakes are hot from prolonged taxi, allow brakes to cool before setting parking

brake.
/ NOTE
A

Controls may be secured with ailerons neutral and horizontal stabilizers leading edge
down by pulling the control stick aft as far as possible and fastening seat belt snugly
around it.
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SHORT-TERM PARKING
Perform this procedure for short-term parking of the airplane.

1. Taxi or tow airplane to desired parking position.

no

Align nose of airplane into the wind.

w

Ensure nose wheel is centered.

»

In windy or gusty weather, moor (tie down) the airplane, see Section 10-20
Mooring (Tying Down) on page 11 of this chapter.

5. Set the parking brake.

v
CAUTION
y

If wheel brakes are hot from prolonged taxi, allow brakes to cool before setting parking
brake.

6. Place chocks in front of and behind main wheels.
7. Release the parking brake.

8. Secure flight controls in neutral position; retract flaps.

g notE
A

Controls may be secured with ailerons neutral and horizontal stabilizers leading edge
down by pulling the control stick aft as far as possible and fastening seat belt snugly
around it.

9. Close and lock the doors.

10-10 P/N 135A-970-100
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LONG-TERM PARKING
Perform this procedure for long-term parking of the airplane.
1. Perform the steps for short-term: parking.

2. Moor (tie down) the airplane, see Section 10-20 Mooring (Tying Down) on
page 11 of this chapter..

3. Install external rudder lock if available.

V,
WARNING
y

ALL GUST LOCKS MUST BE REMOVED FROM THE AIRCRAFT PRIOR TO TAXI AND FLIGHT. CARE
SHOULD BE TAKEN NOT TO DEFORM OR DAMAGE THE STRUCTURE DURING INSTALLATION AND
REMOVAL OF THESE LOCKS. ALL DEFOMRATION, DAMAGE AND INTERFERENCE MUST BE
REVIEWED BY A QUALIFIED MECHANIC OR TECHNICIAN PRIOR TO FLIGHT.

4. Install pitot/static, canopy, and propeller covers as applicable.

5. Refer to engine, electrical, and fuel system chapters of this manual for
information on required servicing for long-term storage.
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Section 10-20 Mooring (Tying Down)

The airplane has three mooring points: one under each wing, and one under the
tail. Mooring rings are provided to secure tie down ropes into the mooring points.

Park the airplane, see the procedures for short and long term parking of the
airplane.

Attach tie-down ropes to ground tie-downs and aircraft mooring rings. Leave
sufficient play or looseness in the ropes to prevent inadvertent loading of the
structure. Also, if using a rope, tie a bowline knot to allow tension freedom.

WWing mooring points

Figure 10-1 Mooring Points on the Wings

Tail mooring ring location

Figure 10-2 Mooring Point on the Tail
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SPACE

Section 11-00 General

This chapter describes exterior color schemes, markings, and placards. Also
described are the location of placards on the exterior surfaces of the airplane and
the location of placards and labels on interior surfaces. The use of placards is for
identification and indication purposes. They describe function, operation, and
operating limitations of various systems and equipment.

g Note
y

If there is damage to a placard or the placard is unreadable, replace the placard. Most
placards use a self-adhesive vinyl folil.

Section 00-01 Measurements

As a standard, the measurements for the location of placards are from three
reference planes. These planes are the waterline, station, and the butt line, also
known as the centerline. These planes can be hard to define or impossible to
measure from. Therefore, this chapter of the manual uses measurements taken
from certain key points on the airplane called the waterline reference point and the
station reference point. See Figure 11-1 for the location of the waterline and
station planes.

For the waterline measurements, this chapter references measurements as above
or below the lower doorsill of the airplane. For station measurements, this chapter
references measurements as forward or aft the forward surface of the forward
bulkhead (behind the firewall assembly). See Figure 11-2 for the location of these
two reference points.

STN O

Figure 11-1 Location of the Waterline and Station Planes

P/N 135A-970-100 11-00
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- N Station Reference Point
N £my
\ L

lI \\
| \
o |
- 7 1
S — R

R ¢ 4

R P

Waterline Reference Point

Measurements in Chapter 11 -Placards and Markings that would normaﬁy?é‘érence the Waterline are shown
as above or below of the Waterline Reference Point. This point is defined as the lower edge of the lower
doorsill (\WL486) of the airplane.

Measurements in Chapter 11 -Placards and Markings that would normally reference Station are shown as
forward or aft of the Station Reference Point. This point is defined as the forward surface of the forward most

bulkhead (STN50) of the airplane.

Figure 11-2 Location of the Waterline Reference Point and Station Reference
Point

Section 00-02 Removal and Installation

The following are the procedures for removing and installing a placard from the

airplane’s surface.

11-00

Page 6 of 38
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PLACARD REMOVAL
Perform the following procedure to remove a placard from the airplane.

1. Remove the damaged placard.

g note
y

On the wings and horizontal stabilizers (metal surfaces), remove the old placard from
any metal surfaces, such as the wings, by gently heating the old placard with a hot air
blower.

On the fuselage and the vertical stabilizer, and all interior surfaces (composite or
polymer surfaces), remove the old placard from any composite surface, such as the
fuselage, by using a suitable plastic scraper.

2. Clean the area of sufficient size removing dirt, soil, and other foreign
material with isopropyl alcohol.

g notE
y

When removing any placard from the exterior surface, do not remove any of the surface
finish. Remove any adhesive residual by using a surface cleaner, such as isopropyl or
denatured alcohol on a soft cloth. Do not use any type of chemical solvent, such as
Methyl-Ethyl-Ketone (M.E.K.) or acetone, on any of the composite or finished surfaces.

This completes the Placard Removal procedure.

P/N 135A-970-100 11-00
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PLACARD INSTALLATION
Perform this procedure to install a placard.

1. Clean an area of sufficient size removing dirt, soil, and other foreign
material with isopropyl alcohol.

2. Peel off backing from self-adhesive vinyl placard.
3. Mount placard in appropriate position and appropriate orientation.

4. Use a plastic spatula to remove air bubbles from under the placard.
This completes the Placard Installation procedure.

11-00 P/N 135A-970-100
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Section 00-03 International Labeling

Some placards may be available in different languages depending on National
Aviation Authorities’ requirements. Figure 11-3 shows an example of one of the
placards that are available with different languages. The difference of language
maybe printed directly on the placard (such as the door placards) or printed on an
overlay applied to another placard (such as the center console placard denoted in
Figure 11-3). Table 11-1 only shows some examples of the different labels that are

currently available.

[ O NO SMOKING ‘;\|
- =l
|
|
| _ oN
FEL - |
|| BOCST | \;. OFF !
| PUME |
| AUTQ |I
|
|
|| TRIM |
|
| - -
NOSE UP () [
I| S ||
| Ny
| TAKE OFF () |I
|I T l
| NOSEDOWN () |I
|I '
| | PULLON | ||
[ O ol
I w
|
| ALTERNATE CABIN HEAT / l_
! AR WINDSHIELD DEFOG |

|
|
| THIS AIRPLANE MUST BE OPERATED N ACCORDANCE WITH THE AIRFLANE |
| FLIGHT MANLIAL. THIS AIRPLANE I8 CERTIFIED IN THE NORMAL CATEGCRY |
| AND APPROVED FOR VFR, IFR, DAY AND NIGHT IN NON-CING CONDMIONE |
'WHEN EQUIPPED IN ACCORDANCE WITH FAR 81 OR FAR 135,

|| () NOACROBATIC MANELIVERS, INCLUDING SPINS, APFROVED. |

< V)

Figure 11-3 Example of one of the placards (center console placard) that is
available with different languages

THIS AIRPLANE MUST BE OPERATED |M ACCORDANCE WITH THE AIRPLANE
FLIGHT MANUAL. THIS AIRPLANE IS CERTIFIED IN THE NORMAL CATEGORY FAA approved in normal
AND APPROVED FOR VFR, IFR, DAY AND NIGHT IN NONHCING CONDITIONS
WHEN EQUIPPED IN ACCORDANCE WITH FAR $1 OR FAR 135, category based on FAR 23.
NO ACROBATIC MANEUVERS, INCLUDING SPINS, APPROVED.

The FAA approved this label on

FLIGHTWAUAL THS ARPLAE S CERTIFED I T N0RIAL CATEGORY behalf of the European Aviation
T T il oo Safety Agency (EASA). This
"VANEUVERS.WCLUDIG SPNS, AFPROVED. label is also used for airplanes
delivered to China.

Table 11-1 Examples of the currently available languages

11-00

P/N 135A-970-100
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Section 11-10 Exterior Color Schemes and Markings
This section details the exterior color schemes and markings on the airplane.

Section 10-01 Exterior Graphics

The exterior of the airplane is white with distinctive color graphics. The color
graphics, including the airplane’s tail number, are a self-adhesive decal. Because
of the design of the airplane, the location of these decals can only be in specific
locations. None of the decals can cross the main horizontal bond line of the
fuselage. The main horizontal bond line for the fuselage goes from the aft edge of
the doorframe to the vertical stabilizer. This main horizontal bond line runs parallel
to the ground from 4 inches above the waterline reference point to 5 inches above
the waterline reference point. See Figure 11-4 for details on the main horizontal
bond line.

The exterior of the airplane comes in one of three FAA approved graphics styles.
These styles are the Vanguard design, see Figure 11-5, the Flow design, see
Figure 11-6, and the Razor design, see Figure 11-7. Because of the design of the
airplane, exterior graphics and the white base color of the airplane must use
Liberty approved colors and decals. No other exterior graphic schemes are FAA
approved and shall not be applied to the airplane.

Install registration number decals and placards on painted prepared surface,
smooth away any air pockets using vinyl applicator. When ordering individual
registration numbers specify 10 inch height FAA specified roman font, slant style.

Bond Line Area

5in. above the

’ —  — — _Waterline Reference
P b T T T ST T T T T T T - T = = Point
——ER AN s

/ Waterline Reference
| Point

Do not install airplane exterior graphics
across the bond line of the fuselage.

Figure 11-4 Bond Line of the Fuselage — Do not Install Exterior Graphics or
Placards Across the Bond Line

g notE
A

Do not install airplane exterior graphics across the main horizontal bond line of the
fuselage. This bond line of the airplane goes from the aft edge of the door to the vertical
stabilizer, and is in an area between 4.0 inches above the waterline reference point and
5.0 inches above the waterline reference point. See Figure 11-4 for location of the bond
line.

P/N 135A-970-100 11-10
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- N NOOO-)ELH- o

Figure 11-7 Exterior Graphics - Razor Design

11-10 P/N 135A-970-100
Page 12 of 38 REVISION A



MARKING AND PLACARDS

XL-2 AIRPLANE

Section 11-20 Exterior Placards, Labels and Data Plate

This section describes the type and location of exterior placards. Located along
both sides of the airplane, are various exterior placards. These placards provide
information or instructions for proper operation of the airplane. This section has the
following sections: Exterior Port Side, Exterior Starboard Side, Exterior Top Side,
Exterior Bottom Side, and Exterior Data Plate.

Section 20-01

Location of Exterior Port Side Placards

In Figure 11-8 is the location of placards that are along the port side of the
airplane. Table 11-2 is a detail explanation and examples of each of the exterior
placards that are on the port side of the airplane.

1a, 1b
" 7 Vaeiaa
y— X ’ .::.: |

Figure 11-8 Exterior Placards — Port Side of Airplane

Itzgulilirtlb-gr Location Part Number Details
FUEL CAPACITY
Align fuel capacity 135A-08-301 LR ERRRE
1a | Placard 10" above | Fuel capaciy placard [
round AVGAS determined by aircraft L o |
placard purchase order US delivery only
FUEL CAPACITY
Align fuel capacity 135A-08-302 1716 LITRES TOTAL
1b p'acafdd 1/&(\)} g:.\)gve Fuel capacity placard G RN LOCATED OERARANE
roun determined by aircraft o s
placard purchase order Non-US delivery
135A-08-349-* CLOSE
* indicates language, '
2 Located aft of the -1is Enalish onl
door handle ) 9 ) 4 )
-2 is English and Chinese
-3 is English and Japanese S
lOPEN

P/N 135A-970-100
REVISION E
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PSS LS Location Part Number Details
Item Number
Located on the 135A-08-307-*
exterior side of the | «indicates language, [RESCUE: FRACTURE AND REMOVE WINDOW|
3 window . .
Label is mounted -1 is English only, =5
such that it is -2 is English and Chinese
inverted -3 is English and Japanese
Located on the main
under carriage leg 10 TIRE PRESSURE
4 inches away from 135A-08-325 NOSE-5.00X5....50 PSI
under carriage leg MAIN-5.00X5.....50 PSI
cover plate P/N 135A-08-325
= L// | WARNING:
- \ oy i DO NOT ENTER OR
5 N3 80in 135A-08-340 BXIT THE AIRCRAFT WITH
= > THE PROPELLER RUNNING
SN PN 136A-08-340
ren o Footstep
Placard
Located aft of the WARNING:
6 wing, above the OAT 135A-09-301 OAT SENSOR IS
Sensor NOT A GROUND
P/N 135A-08-301
Located such that it
7 surrounds the fuel CUST-FUEL
filler cap
Located such that it 135A-09-303
7 surrounds the fuel
filler cap
Delivery to China only
Located on the o 135A-09-315-+ NO P U S H
8 vertical stabilizer and | * indicates color,
below horizontal -1is black o )
stabilizer 2is b This is not a single placard
"< IS blue but a series of letters.
Table 11-2 Exterior Placards — Port Side of Airplane
11-20 P/N 135A-970-100
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Location of Exterior Starboard Side

Placards

In Figure 11-9, is the location of placards that are along the starboard side of the
airplane. Table 11-3 is the detail explanation and examples of each of the exterior
placards that are on the starboard side of the airplane.

Section 20-02

Figure 11-9 Exterior Placards — Starboard Side of Airplane

Figure 11-9 Location Part Number Placard Details
Iltem Number
Located on the 135A-09-315-* N 0 PU S H
vertical stabilizer | «iqgicates color,
1 and below 1is black
horizontal 2 is bl This is not a single placard
stabilizer -2 1S blue but a series of letters.
135A-08-350-*
* indicates language,
5 Located aft of the -1is Enalish onl
door handle ) 9 ) Y i
-2 is English and Chinese
-3 is English and Japanese
Located on the 135A-08-307-* |RESCUE: FRACTURE AND REMQVE \'\IIIlDSW
extenot side of the | « indicates language, Inverted-red
window . .
3 , -1 is English only,
Label is mounted . . .
h that it is -2 is English and Chinese —
suc ) )
inverted -3 is English and Japanese

P/N 135A-970-100
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Flgurs L1 Location Part Number Placard Details
Item Number
‘ L/ ' WARNING:
L\ — na. DO NOT ENTER OR
4 SR i 135A-08-340 EXIT THE AIRCRAFT WITH
" A THE PROPELLER RUNNING
A [ P/ 1356A-08-340

Footstep
Placard

Located centered

in view through
9 DO NOT REMOVE
access hole on OR ADD TO
starboard side of 135A-08-397 TAIL BALLAST WEIGHT
5 the fuselage and

is mounted on the
inside surface of
the port side of the
fuselage

weight of 1653 Ibs.

Table 11-3 Exterior Placards — Starboard Side of Airplane

Section 20-03 Location of Exterior Top Side Placards

In Figure 11-10, is the location of placards that are along the top of the airplane.
Table 11-4 is the detail explanation and examples of each of the exterior placards
that are on the top of the airplane.

Figure 11-10 Exterior Placards — Top of Airplane

Figure 11-10
Item Location Part Number Placard Details
Number
Located on 135A-09-315-* NO PUSH
1 horizontal * indicates color,
stabilizers and the | -1 i .. .
ailerons 1 fs black This is not a single placard but
-2is blue a series of letters.

11-20 P/N 135A-970-100
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Figure 11-10
Item Location
Number

Part Number

Placard Details

Located on the
2 wing flaps near the
fuselage

135A-09-313-*
* indicates color,
-1 is black
-2 is blue

NO STEP

This is not a single placard but
a series of letters.

Located on the
inside surface of
3 the access hatch

on the upper
engine cowling

135A-08-306

OIL CAPACITY

6 U.S. QUARTS
FOR OIL TYPE SEE
AIRFLANE FLIGHT MANUAL

PN 1354-08-306

Located on the
inside surface of
4 the access hatch

on the upper
engine cowling

UXP-034

Located in the
engine
compartment on
the starboard side
next to the brake
fluid reservoir

135A-08-317

original

HYDRAULIC FLUID
MIL-H-5606

P 135408317

updated

HYDRAULIC FLUID
MIL-PRF-5606

PN 135A-08-317

Table 11-4 Exterior Placards — Top Side of Airplane

P/N 135A-970-100
REVISION E
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Section 20-04 Location of Exterior Bottom Side Placards

In Figure 11-11, is the location of placards that are along the bottom of the
airplane. Table 11-5 is the detail explanation and examples of each of the exterior
placards that are on the bottom of the airplane.

Figure 11-11 Exterior Placards — Bottom of Airplane

Figure 11-11

Location Part Number Placard Details
Item Number

Located on the belly
1 panel assembly 09-43917
positioned 1 in.
forward of the
gascolator drain

FUEL DRAIN

Located on the belly 09-43917

2 panel assembly FUEL DRAIN

positioned 1 in. aft of
the fuel tank drain

3 Center position 1lin. 135A-08-323 FUEL
aft of the fuel tank TAMNK VENT
vent

GROUND HERE

4 Located on the lower 74-1 — |
[ ]

engine cowling near
the engine exhaust

Table 11-5 Exterior Placards — Bottom of Airplane

11-20 P/N 135A-970-100
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Section 20-05 Location of Exterior Data Plate

The aircraft data plate, P/N 135A-00-501, is located on the port side of the
airplane, below the horizontal stabilizer. See Figure 11-12 and Figure 11-13 for the
location and an example of the aircraft data plate.

v
CAUTION
y

The aircraft data plate must be located below the main horizontal bond line. The bond
line of the airplane goes from the aft edge of the door to the vertical stabilizer, and is in
an area between 4.0 inches above the waterline reference point and 5.0 inches above
the waterline reference point. See Figure 11-4 for location of the bond line.

151 in. aft of the
Station Reference
Point

3.25in. above the
Waterline Reference
Paint

Aircraft Data Plate

Figure 11-12 Location of the Aircraft Data Plate

-

MaDEL SERIAL MO

LE P.C.
UBERTY SEROTRACT, IHE

VELBQURNE, FL ORIDA L2
1380, 00 831

o] a

\

Figure 11-13 Example of the Aircraft Data Plate

P/N 135A-970-100 11-20
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Section 11-30 Location of Interior Placards and Labels

This section details the location of interior placards and labels. The interior has the
following subsections: Mid-Fuselage, Baggage Bay Bulkhead, Baggage Area,
Interior Door, and Center Console.

Section 30-01 Mid-Fuselage Placard

There is a single placard located on the aft side of the mid-fuselage bulkhead. See
Figure 11-14 for the location of the placard, and see Figure 11-15 for a detail of the
placard.

Starboard Paort

CAUTION 12v PLACARD

Figure 11-14 Aft side of the Mid Fuselage Bulkhead showing location of placard

CAUTION

12VOLTS D.C.
THIS AIRPLANE IS EQUIPPED
WITH AN ALTERNATOR AND
A NEGATIVE GROUND SYSTEM.

OBSERVE PROPER POLARITY

Figure 11-15 Caution 12V Placard P/N 135A-08-305
Section 30-02 Baggage Bay Bulkhead Placards

There are two placards located on aft side of the baggage bay bulkhead. These
placards identify the two power relays that switch the batteries. See Figure 11-16
for the location and details of the relay placards.

Placards for the Battery Relays
on the aft surface of the baggage
bay bulkhead

Figure 11-16 Aft side of the Baggage Bay Bulkhead showing the location and
details of the relay placards

P/N 135A-970-100 11-30
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Section 30-03 Baggage Area

The baggage area has three placards or labeling. See Figure 11-17 for location of
the placards. See Table 11-6 for details and a description of the location of the
placards.

Figure 11-17 Baggage Area Showing Location of Placards

Figure 11-11 Location Part Number Placard Details
Item Number
LocatEd on MAX'MUM%@EgﬁS[E)SCAPACITY
1 the Baggage 135A-08-315 SEE AIRPLANE FLIGHT MANUAL
Bay Closeout WEETAILED LOAD INSTRUCTIONS
panel AND APPROVED CARGO RESTRAINTS
135A-08-319-*
ho%ated on | *indicates language, EMERGENCY LOCATOR TRANSMITTER
5 the Baggage | _; i enqlish onl INSTALLED INSIDE THIS COVER
Bay Closeout g Y, MUST BE SERVICED IN
panel -2 is English and Chinese ACCORDANCE WITH FAR EART 21,207
-3 is English and Japanese
135A-09-313-* NO STEP
Located on | « jnqicates color,
3 the Fuel Filler .
Hose Cover | "1isblack This is not a single placard but a
-2 is blue series of letters.

Table 11-6 Baggage Compartment Placards

Section 30-04 Interior Door

The next set of figures and tables show the location of the placards on the interior
side of the doors.

Figure 11-18 shows the location of the placards that are on the interior of the
starboard side door. Table 11-7 gives the details of the placards and their location
on the starboard side door.

11-30 P/N 135A-970-100
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included.

g NotE
y

Figure 11-18 and Table 11-7 show the optional door windscreen vent. If there is no vent
in the door windscreen (window), items 1 and 2 in Figure 11-18 and Table 11-7 are not

Figure 11-18 Interior of the Starboard Door Showing the Location of the Placards

Figure 11-18
ltem Number

Location

Part Number

Placard Details

Located on the
optional door screen

135A-08-373-*

| ENSURE DOOR VENT PANEL IS |

vent * indicates language CLOSED PRIOR TO OPERATING
_ . . ) DOOR MECHANISM
1 If there is no vent in | -1 is English only 196083751
the door windscreen | -2 is English and Chinese
(vymdovy), this item -3 is English and Japanese
is not included.
Located on the
optional door screen 135A-08-321-
* indicates language
vent |~ Indiea’ss ‘aNguag DO NOT OPEN
2 If there is no vent in | -1 is English only ABOVE 50 KNOTS
the door windscreen | -2 is English and Chinese 1364.08.321-1
(W'”dOW)' thisitem | 5 q English and Japanese
is not included.
135A-08-341-*
Located on the d * indicates language
ocated on the door . . CANOPY RELEASE
3 latch access plate | ~+ 'S English only DO NOT OPEN IN FLIGHT
-2 is English and Chinese PN 1354-05-341
-3 is English and Japanese
135A-08-505-*
* indicates language
4 Located on the door |, ;¢ English only OPEN CLOSED
latch access plate _ . . ATy
-2 is English and Chinese
-3 is English and Japanese
P/N 135A-970-100 11-30
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g Al Location Part Number Placard Details
Item Number
® e
<== CLOSE OPEN =up &
Located on the door
S under the handle 135A-10-386 The lettering is reverse color
for clarity.

Table 11-7 Placards on the Interior of the Starboard Side Door

Figure 11-18 shows the location of the placards that are on the interior of the port
side door. Table 11-8 gives the details of the placards and their location on the

port side door.
v
NOTE
y

Figure 11-19 and Table 11-8 show the optional door windscreen vent. If there is no vent
in the door screen (window), items 1 and 2 in Figure 11-19 and Table 11-8 these items
are not included.

\ / \

\ — | / '
==l f -
M‘k‘w Ii 5

Figure 11-19 Interior of the Port Door Showing the Location of the Placards

FUIE AR Location Part Number Placard Details

Item Number
Located on the 135A-08-373-*
optional door screen e
vent, if there is no indicates language | ENSURE DOOR VENT PANEL IS |
vent in the door -1 is English only CLOSED PRIOR TO OPERATING

1 windscreen (window), | _2 js English and Chinese . DOOR MECHANISM 3y .75,

this item is not . .
installed. -3 is English and Japanese

11-30 P/N 135A-970-100
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Figure 11-19

Location Part Number Placard Details
Item Number
Located on the 135A-08-321-*
optional door screen > DO NOT OPEN
vent, if there is no * indicates language ABOVE 50 KNOTS
2 vent in the door -1 is English only 136A-08-8211
windscreen (window), | _2 is English and Chinese
this item is not -3 is English and Japanese
included. 9 P
135A-08-341-*
Located on the d * indicates language
ocated on the door - - CANOPY RELEASE
3 latch access plate -1 is English only DO NOT OPEN IN FLIGHT
-2 is English and Chinese Gl
-3 is English and Japanese
135A-08-506 -*
* indicates language
4 Located on the door -1 is English only CLOSED OPEN
latch access plate ) ) ] H
-2 is English and Chinese
-3 is English and Japanese
- B -
©) qum OPEN CLOSE wep-
Located on the door
5 under the handle 135A-10-385 The lettering is reverse color
for clarity.

Table 11-8 Placards on the Interior of the Port Side Door

Section 30-05 Center Console Placards

Figure 11-20 and Figure 11-21 shows the locations of the placards on the center
console of the cabin. Table 11-9 gives the details and a description of the location
and the placards.

Figure 11-20 Location of the Placards on the Center Console Seat Back

P/N 135A-970-100
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AbRROSPA Y

Figure 11-21 Location of the Ventilation Placard on the Center Console

Figure 11-18 . .
ltem Number Location Part Number Placard Details
Located on the
1 center console seat | 135A-08-346 AI%%ANE FLlGSHT MAN(L:JAL
back starboard side LOCATED IN SEATBACK
135A-08-327-*
Located on the * indicates language :
2 center console seat | -1 is English only IACCESS TO EMERGENCY SAFETY HAMMER
back starboard side | _7 js English and Chinese ! 1 -
-3 is English and Japanese
135A-08-343-*
Located on the * indicates language SOFT GOODS ONLY
3 center console seat . . 2 LBS MAX
back starboard side | -1 IS English only 135A.08-343.1
-2 is English and Chinese
Located on the
center console in
4 foot well one on 135A-08-393 St b iy

each side (total of
two)

PM 132A.08-303

Table 11-9 Interior Placards Mounted to the Center Console

11-30
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Section 11-40 Interior Panels

In the interior of the airplane, there are five panels with controls and/or indicators
installed in them. These panels are the instrument panel, avionics panel, the CB
(circuit breaker) panel, upper center console panel, and the lower center console.

Section 40-01 Instrument Panel

The instrument panel is located on the port side of the instrument panel console
assembly (dashboard), in front of the pilot's seat. Mounted to this panel are the
flight indicators, an indicator for airplane engine health, ignition switch and other
related controls and indicators. The instrument panel has a placard that has the
callouts for the controls and indicators. Figure 11-22 shows a typical Instrument
panel placard. Figure 11-23 shows the details of an instrument panel.

L

- e -

Figure 11 22 Placard for the Typical Instrument Panel
// \ O ) o~ O s 0

mn woTs -

O aaala
S ) ) ( )

NS A AN A A
j.' . '__"‘\\o o X ‘ o

% \ QR QQ oF

\ /‘ u—l BTOT AT BAT
O~ 0 LANDING STROBE NAVPOS HEAT
o DDDDF1
| WY 0.0

OFF OFF  OFF  oFF

o o
V ON - ALT STATIC - OFF

gg chcﬂ &UT(D)TRMK EE RECCDORD

Figure 11-23 Enlarge View of the Instrument Panel P/N 135A-80-311

NOTE

The lettering in the above pictorials is in reverse color for clarity. The lettering is normally
white on either a grey or a beige placard.

P/N 135A-970-100 11-40
REVISION E Page 27 of 38



MARKING AND PLACARDS {
XL-2 AIRPLANE TTROSPR Y

An engine RPM limitation placard is applied to the VM1000FX engine display
bezel as shown in Figure 11-24. This placard instructs the pilot to avoid prolonged
engine operation at speeds between 850 and 900 RPM. In the event of a
VM1000FX display replacement this placard, Liberty Part Number 135A-80-325,
must be applied to the replacement display bezel.

“POWER . AaPm

R e AVOID PROLONGED OPERATION
; BETWEEN 850 RPM TO 900 RPM

Figure 11-24 RPM Limitation Placard

Section 40-02 Avionics Panel

The avionics panel is located in the center of the instrument panel console
assembly. Covering the front surface of the panel is a placard. There are two
different placards for the avionic panel depending on the gross weight of the
airplane. See Figure 11-25 for details of the avionics panel placard and the
differences depending on the gross weight. Also mounted in this panel are the
various avionics and controls. In addition, mounted on this panel are the avionics
master switch, flaps position indicators, flaps up/down rocker switch, and the ELT
control.

The ME406 ELT also adds an overlay label to the avionics placard. Figure 11-25
shows the location of this overlay label. The previous ELT remote panel had the
labeling information on the panel part and was not a separate placard or label.
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AVIONICS AVIONICS
MASTER MASTER

OFF

OFF

FLAP POSITION

{ 0DEG
/
/ 20DEG
: ' - 30DEG
e o
o™ NWW
Gross weight = 1853 Ibs  Ajrplanes upgraded from a gross ) ) .
P/ 125A-80-341 weight of 1653 Ibs. to a gross Airplanes with a gross weight of
| e Specify color when weight of 1750 Ibs. will have the 1750 be. (SN D126} and up

P/ 135A-80-345-1 Gray

b Iay label affixed t
BRnye oYy SR STeRN PIN 135A-80-345-2 Beige

the avionics placard.
1354-09-207-1 Gray
135A-00-307-2 Beige

ELT overlay label P/N 135A-08-308  ordering.

Figure 11-25 Placard for the Avionics Panel
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The above pictorials are in reverse color for clarity. They are normally grey or beige with
white lettering.

Section 40-03 CB (Circuit Breaker) Panel

The CB or Circuit Breaker panel is located on the starboard side of the instrument
panel console, in front of the passenger's seat. Mounted to this panel are the
airplanes circuit breakers, the Hobbs meter, and a 12-volt receptacle. The placard
covers the surface of the CB panel and identifies the various circuit breakers
mounted to the panel. The panel shown in Figure 11-26 may differ from the panel
that is in the airplane. This difference will depend on the avionics installed in the
airplane.
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Figure 11-26 Placard for the CB (Circuit Breaker) Panel P/N 135A-80-303
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The above pictorial is in reverse color for clarity. The CB panel placard is normally grey

or beige with white lettering.
NOTE !

In the above pictorial, the placard shown reflects the current version of the CB placard.
In earlier placards, the NAV/POS circuit breaker in the lights section only said NAV. In
either case, this circuit breaker controls both the navigation and position lights

Section 40-04 Upper Center Console Panel

The upper center console panel is located below the avionics panel. This panel
has the fuel boost pump switch, trim indicators, and cabin environmental controls.
See Figure 11-27 for details of the upper center console panel. For airplanes
delivered to China, a decal covers the No Smoking portion of the placard. The
decal has No Smoking in English and Chinese. See Figure 11-28 for details of the
decal.

11-40 P/N 135A-970-100
Page 30 of 38 REVISION E



MARKING AND PLACARDS

XL-2 AIRPLANE

/
I Fe
[ O

NO SMOKING

—~ '|
I\_ /- OFF ||

AUTO |

FUEL

PUMP

TRIM I
nosewr () '
.

TAKEOFF () |

NOSE DOWN [ |

| I/’l\
I| ()

| ALTERNATE

! AR

THIS AIRFLANE MUST BE OPERATED IN ACCORDANCE WITH THE AIRPLANE

PULL ON
I/_“\I |

N |

CABINHEAT/ |

WINDSHIELD DEFOG ll

| FLIGHT MANUAL THIS AIRPLANE 18 GERTIFIED IN THE NORMAL CATEGORY

| AND APPROVED FCR VPR, IFR, DAY AND NIGHT IN NON-ICING CONDITIONS
'WHEN EQUIFFED IN ACCORDANCE WITH FAR 81 OR FAR 135,

| 'O NO ACROBATIC MANEUVERS, INCLUDING SPINS, APPROVED. O

-1

The part number of the placard is 135A-80-323-*. The * indicates color

FAA Version
Gray, -2 Beige

and agency approval statement.

| THIS AIRPLANE MUST BE OPERATED IN ACCORDANCE WITH THE AIRPLANE |
| FLIGHT MANUAL, THIS AIRPLANE IS CERTIFIED IN THE NORMAL CATEGORY |
CONDITIONS

O NOSMOKNG O |
|
ON
FUEL 'l
| | OFF
PUMP \.__/ lI
AUTO |
|
TRIM ||
N |
nosewr () |
meor () |I
|
NOSEDOWN | ) '
R |
|
|
I PULL ON 1 |
/_\\. Ilf_'\ll ||
l\_ v N II
ALTERMATE CABIN HEAT / ||
AR WINDSHIELD DEFOG |

| AND APPROVED FOR DAY/NIGHT VFR AND IFR IN NONHCING

| oy

WHEN EQUIPPED IN ACCORDANCE WITH NATIONAL
OPERATING REQUIREMENTS. NO ACROBATIC
ING APPROVED.

@)
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Figure 11-27 Placard for the Upper Center Console

223

NO SMOKING

Figure 11-28 No Smoking Decal, P/N 135A-09-305, for Airplanes Delivered to

white lettering.

China
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The above pictorials are in reverse color for clarity. They are normally grey or beige with

Section 40-05 Lower Center Console

The lower center console area has four placards. The placards are for the throttle
control, airplane brakes, rudder trim switch, and the fuel shut-off. See Figure 11-29
for details of the lower center console area. Table 11-10 will show the details of the
placards or plates and their location.
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Figure 11-29 Placards on the Lower Center Console
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The pictorials of Items 1 — 3a in Figure 11-29 and Table 11-10 are in reverse color for
clarity. They are normally black with white lettering.

ltem . .
Number Location Part Number Placard Details
©
WOI_\
T
H
Located on the port g
1 area of the lower 135A-10-329 T
center console T
L
E
IDLEJ
Located on the port
2 area of the lower 135A-10-347 TRIM
center console
11-40 P/N 135A-970-100
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Item

Location Part Number Placard Details
Number

©

Located on the
starboard area of the
lower center console,

this plate is for

airplanes equipped
with hand brakes.

m = » W @

3a 135A-10-330

=
@T—mm> [

©

Located on the
starboard area of the
lower center console,

this plate is for

airplanes equipped
with toe brakes.

3b 135A-11-331

QZ— =™ >
-

m»» ™ ®

©
®

Located in the Aft area
4 of the lower center 135A-50-627
console

Table 11-10 Lower Center Console Placards
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Section 11-50 Miscellaneous Placards and Labels

This section is for other labels, placards, and other markings not associate with the
above categories.

Section 50-01 Ball Drive Actuator Label

There is a caution label on the wiring of the ball drive actuator on the wing
lock mechanism located on the port and starboard side of the space frame. See
Figure 11-30 and Figure 11-31 for the location and details of the label.

Caution label on the wiring for
the ball drive actuator on the
wing lock mechanism located

on the port and starboard side
SPace frame

Figure 11-30 Ball Drive Actuator Showing the Location of the Caution Label
‘NOILYH3IdO HOLVYNLOY CAUTION

INVLIHIAAYNI LNIATHd OL MOLS ANV

dv0 'JOIAY3S OL INVIdHIV ONINJNL3Y
340439 30HN0S Y3aMOd NOHH STHIMN

DISCONNECT WING PIN ACTUATOR
WIRES FROM POWER SOURCE BEFORE
RETURNING AIRPLANE TO SERVICE. CAP

HOL1VNLOV Nid ©ONIM LOINNODSIA
AND STOW TO PREVENT INADVERTANT

NOIanO ACTUATOR OPERATION.

Figure 11-31 Details of the Caution Label on the Ball Drive Actuator
Section 50-02 Stepping Surfaces

Stepping surfaces have a strip of anti-skid tape applied to the surface. If the
airplane is equipped with toe brakes, there is a strip of anti-skid tape applied to the
brake and the rudder pedals.

On the footsteps there is the black anti-slip tape with an adhesive backing,
P/N 6970763, see Figure 11-32 for the location of the tape. Apply directly to the
surface of the step.

If the airplane has toe brakes, then the rudder pedals and the toe brake
pedals, have the black anti-slip tape with an adhesive backing, P/N 6970T63, see
Figure 11-33 for the location of the tape. Apply directly to the surface of the pedal.
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Figure 11-32 Location of the anti-skid strip tape on the foot step

4| R \‘ -

e ——— Anti-Skid Tape

Figure 11-33 Location of the anti-skid strip tape on the rudder pedals and the toe
brake pedals

Section 50-03 Compass Correction Card Filling

The correction card, supplied with the compass, mounts to the underside of the
compass. Withdraw the lower housing as shown and clip the card into place.
Replace the lower housing when finished.
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Figure 11-34 Example of the Compass Correction Card and Its Location on the
Magnetic Compass
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Section 12-00 General

This chapter describes normal servicing procedures for the Liberty XL-2 airplane.

These procedures include replenishment of consumables and periodic lubrication
of certain components. Procedures for servicing other components at certain
intervals are also included in this chapter.

Detailed procedures for preventive and corrective maintenance of individual
systems are provided in applicable specific chapters of this Maintenance Manual.

g note
y

Required inspection and maintenance intervals for the airplane as a whole, and for
various systems and subsystems, are listed in Chapter 05 of this manual.

Figure 12-1 Liberty Aerospace, Inc. XL-2 Airplane
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Section 12-10 Replenishing

This section contains the information on replenishing the airplane.

Section 10-01 Fuel System

Refueling: The Liberty XL-2's fuel supply is contained in a single tank of 28 US
gallons (106 liters) usable capacity. The tank is a welded aluminum tank located in
the center fuselage. The tank cover forms the seatback structure for the left and
right seats.

There is a filler port located near the top of the fuselage on the Port side used for
refueling the airplane

Figure 12-2 Fuel Specification Labeling

v
CAUTION
y

Observe the following precautions during refueling:

e Turn off all aircraft electrical power before fueling. All power must
be OFF and must remain off until completion of fueling and the fuel
filler cap is securely closed.

A fire extinguisher must be available for immediate use.

e The airplane and fuel truck must be grounded via a suitable ground

cable connected to the engine exhaust pipe.

Only fuel types approved in the Airplane Flight Manual (AFM) may be used. These
are Aviation Gasoline (AVGAS), Grade 100LL (colored blue), and Aviation
Gasoline (AVGAS), Grade 100 (colored green).

Section 10-02 Defueling

The airplane can be defueled via the fuel sump drain valve on the bottom of the
fuselage.

P/N 135A-970-100 12-10
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Figure 12-3 Location of Fuel Tank Sump Drain

v
CAUTION
y

Use approved metal container(s) for defueling. Ground container to the engine exhaust
pipe prior to starting defueling, and maintain ground connection until defueling is
complete.

Section 10-03 Oil System

The engine oil is defined by the following references:

e Teledyne Continental Motors Inc, Continental Aircraft Engine,
Maintenance Manual Publication M-22, latest FAA approved
revision.

e Teledyne Continental Motors Inc, Continental Aircraft Engine,
Installation and Operation Manual Publication OI-22, latest FAA
approved revision.

The airplane comes from the factory with a straight mineral oil approved
specifically for engine break-in. This oil should be drained, and the filter replaced
after the first 25 hours of engine operation.

12-10 P/N 135A-970-100
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il Filler Cover §
Top Cowling |
STED Side

Figure 12-4 Location of Oil Filler Cover

Thereafter, only mineral oil, MIL-C-6529, TYPE I, or Ashless Dispersant oils
specifically approved by Teledyne Continental Motors for the I0F-240-B engine
should be used. Liberty Aerospace, Inc. recommends recording the brand, type,
and grade of oil currently used. Keep this information on board the airplane for
reference by pilots and maintenance personnel.

Section 10-04 Recommended Viscosity for Temperature
Range

Multi-viscosity or straight grade oil may be used year round for engine lubrication.
Refer to Table 12-1 for temperature vs. viscosity ranges:

MIL-C-6529 TYPE LL ASHLESS DISPERSANT

TEMPERATURE RANGE SAE GRADE GRADE
ABOVE 4°C/ 40° F SAE 50 SAE 50
BELOW 4° C/ 40° F SAE 30 OR 15W50 SAE 30 OR 15W50

ALL TEMPERATURES SAE 20W50 OR 20W60 | SAE 20W50 OR 20W60

Table 12-1 Approved Oil Viscosities and Grades for the XL-2 Airplane

Section 10-05 Oil Servicing

The engine oil system has an oil sump capacity of 6.0 US quarts. Oil is added
through a filler tube on the upper right side of the engine. The filler tube cap
incorporates an oil dipstick.

P/N 135A-970-100 12-10
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Section 10-06 Qil Draining

Drain the engine oil by way of a drain plug at the bottom of the engine oil sump.
For detailed engine oil draining procedures, see Teledyne Continental Motors
Installation and Operation Manual Ol-22, Chapter 05 section 2.2.3.

Section 10-07 Approved Replacement QOil

Table 12-2 shows those manufacturers of grades of ashless dispersant engine oil
that are approved for the XL-2 airplane:

Manufacturer Oil Grade and Type
BP Oil Corporation BP Aero Oil
Castrol Castrol AD Aero Ol

Castrol Limited (Australia)

Castrol AD Aero Oil

Chevron, U.S.A., Inc.

Chevron Aero Oil

Continental Oil

Conoco Aero S

Delta Petroleum Company

Delta Avoil Oil

Exxon Company, U.S.A.

Exxon Aviation Oil EE

Gulf Oil Company

Gulfpride Aviation AD

Mobil Oil Company

Mobil Aero Oil

NYCO, S.A

TURBONYCOIL 3570

Pennzoil Company

Pennzoil Aircraft Engine Oil

Phillips Petroleum Company

Phillips 66 Aviation Qil,
Type A

X/C Aviation Multi-viscosity
Oil, SAE 20W50 or 20W60

Quaker State Oil & Refining Co

Quaker State AD Aviation Engine QOil

Red Ram Limited (Canada)

Red Ram X/C Aviation Oil 20W50

Shell Australia

Aeroshell® W

Shell Canada Limited

Aeroshell Oil W

Aeroshell W 15W50, Anti-Wear
Formulation,

Aeroshell Oil W 15W50

Sinclair Oil Company

Sinclair Avoil

Texaco, Inc

Texaco Aircraft Engine Oil Premium
AD

Total France

Total Aero DM 15W50

Union Oil Co. of California

Union Aircraft Engine Oil HD

Approved mineral oil

MIL-C-6529 TYPE Il

Table 12-2 Table of Engine Oil Manufacturers Approved for the XL-2 Airplane
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Section 10-08 Brake System

Routine servicing of the brake system is limited to checking and refilling the brake
fluid reservoir with MIL-PRF-5606A hydraulic fluid. The brake fluid reservoir is
located on the starboard front firewall. Access the reservoir by removing the upper
cowling; see Chapter 71- Power Plant.

e
>T Brake, Remote Resenvolr lacated an
/1 the STBD side behind the firewall under the
//’ i upper cowl.
T
! —
==y
i -
| BRAKE, REMOTE RESERVOIR
! (o e ———— 2
wjp ; B & )
- \.l ;
~ %
A | / h i
i i, S : \
i I

Figure 12-5 Location of Brake Reservoir

g NotE
A

Pack absorptive material under and around the reservoir while adding fluid. Wipe up any
spilled brake fluid immediately, as it rapidly damages painted surfaces.

Section 10-09 Tires:

Main and nose landing gear tires are 5.00 x 5 and inflated to 50 (-0, +2) psi. A
visual tire inspection should be performed each time pressure is checked.

There is a red slip marking (a red dot on the tire associated with the valve stem) on
the tires to indicate weather or not the tire is slipping on the rim. Check this
marking at this time to make sure the tire is not slipping on the rim. The inspection
should include a thorough inspection of the tire’'s tread. If the slip marking has
moved from the area of the valve stem, or there is unusual wear at one point on
the tire’s tread, replace the tire.

Section 10-10 Batteries:

The Liberty XL-2 has two recombinant-gas type (RG) batteries. Both batteries
mount to the airplane aft of the baggage compartment in the fuselage. Access to
the batteries is through the baggage compartment’'s rear closeout bulkhead. The
primary battery supplies aircraft electrical services such as engine starting,
emergency power, and electrical system surge suppression. The secondary
battery is dedicated as a backup power source for the Full Authority Digital Engine
Control (FADEC) system, and is isolated from the rest of the aircraft electrical
system except for charging purposes. In the event of a primary power failure (both
primary battery and alternator) the secondary battery will support FADEC, Attitude
Gyro, and Turn Coordinator for 60 minutes.

Both batteries are of a sealed maintenance-free type. Servicing is limited to
replacement of batteries. Detailed procedures for battery checking and
replacement are in Chapter 24 — Electrical Power.
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Section 12-20 Scheduled Servicing

This chapter details specific areas and components that require periodic
lubrication. In addition, it identifies areas that must not be lubricated.

Section 20-01 Lubrication Schedule
Table 12-3 shows the schedule for lubrication of different parts on the XL-2

airplane.
Lubrication Schedule
Aircraft Part Time Interval Lubricant

Aileron hinges/Flap hinge 100 hours/ Annual Corrosion X

points/trim servo tab hinge Inspection

Wing pins 100 hogrs/ Annual Corrosion X
Inspection

Tailplane Torque Tube Bearing 100 hOL."S/ Annual Corrosion X
Inspection

Main/Nose Wheel Bearings 100 hogrs/ Annual SHC100 Mobil Aviation
Inspection Grease

Table 12-3 Table Showing the Lubrication Schedule for the XL-2 Airplane

g notE
y

The time interval is a guideline. Lubricate components at whichever interval occurs first.

Section 20-02 No Lubrication Components
The following items do not require lubrication and never should be lubricated.

¢ Nose Wheel Friction Shimmy Damper

P/N 135A-970-100 12-20
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Section 12-30 Unscheduled Servicing

This section details those areas of the airplane that need periodic servicing;
however, these areas are not on a specific schedule.

Section 30-01 Exterior Cleaning

Wash the exterior of the airplane with generous amounts of water and, if desired, a
mild soap. Small amounts of common cleaner/degreaser products may be applied
by hand (rag, sponge) to remove resistant oil or exhaust stains.

WARNING

I‘
h

CHECK THAT PITOT AND STATIC TUBES ARE COVERED BEFORE WASHING AIRPLANE.

CAUTION

II‘
A

Use generous amounts of water, mild soap, and, if desired, cleaning products
specifically formulated for acrylic transparencies to clean the windshield and windows.
Check that no dirt remains on the plexiglas before rubbing with a soft cloth. The best
method for initial cleaning is to flush the transparent surfaces with generous amounts of
water while rubbing gently with the palm of a hand (do not wear gloves). Remove rings
and watches before cleaning transparency.

CAUTION

I‘
A

Never rub or polish dry acrylic transparency material.

CAUTION

I‘
A

Do not use high pressure spray washers to clean any part of aircraft exterior.

Section 30-02 Interior Cleaning

Floor coverings, carpeted sidewalls, and (fabric) seat covers should be vacuumed
at regular intervals. Leather seats may be treated with standard automotive leather
upholstery conditioners as necessatry.

Instrument panels, cockpit center console, and instrument panel glare shield may
be wiped with a dampened soft cloth (water only). Check that no solvents or strong
cleaning agents are used on interior surfaces.

Section 30-03 Engine Cleaning

The engine may be cleaned with standard cold solvents (Mineral Spirits or
Stoddard solvent, etc.) using a low pressure spray only.

P/N 135A-970-100 12-30
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Check that all engine and accessory breathers and vent openings are sealed (tape,
plastic bags, etc.) Before cleaning engine. Do not spray solvent directly on or near any
electric or electronic (FADEC) accessories or connectors when cleaning engine.

v
CAUTION

Check that all solvent has evaporated or dried before starting engine.

A

Section 30-04 Snow and Ice Removal

If snow has collected on the airplane, it should be removed as soon as possible
(ideally, before it has a chance to melt) to prevent melt-water from refreezing on
the airplane surface or in control surface gaps. Do not use sharp objects or
scrapers to remove snow or ice accumulations from airplane. The best method for
snow and/or ice removal is to place the airplane in a heated hangar.

v
CAUTION
y

To avoid melted snow or ice refreezing on or in the aircraft, do not remove aircraft from
heated hangar until at least one half hour after all melt-water has drained (all dripping
has stopped). Check all drain holes for free draining capability. In the event that ice is
observed between the flight control surfaces and adjacent structures, remove ice prior to
cycling flight controls.

12-30 P/N 135A-970-100
Page 16 of 16 REVISION ~



STANDARD PRACTICES AIRFRAME
XL-2 AIRPLANE

CHAPTER 20
STANDARD PRACTICES AIRFRAME

P/N 135A-970-100 Chapter 20
REVISION ~ Page 1 of 26



STANDARD PRACTICES AIRFRAME
XL-2 AIRPLANE

Copyright © 2009

All rights reserved. The information contained herein is proprietary to Liberty Aerospace,
Incorporated. It is prohibited to reproduce or transmit in any form or by any means,
electronic or mechanical, including photocopying, recording, or use of any information
storage and retrieval system, any portion of this document without express written
permission of Liberty Aerospace Incorporated.

Chapter 20 P/N 135A-970-100
Page 2 of 26 REVISION ~



STANDARD PRACTICES AIRFRAME

XL-2 AIRPLANE

Table of Contents

REVISION ~

SECTION 20-00 GENERAL 5
SECTION 20-10 STANDARD PRACTICES MECHANICAL 7
SECTION 10-01 BoLT TYPES 7
SECTION 10-02 TORQUES 7
SECTION 10-03 SPECIAL TORQUES 9
SECTION 10-04 TORQUE MEASURING DETAILS 9
SECTION 10-05 SAFETY WIRING 9
SAFETY WIRE PROCEDURE 11
SECTION 10-06 COTTER PIN/SPLIT PIN 13
COTTER PIN/ SPLIT PIN PROCEDURES 14
SECTION 10-07 TAB WASHERS 15
SECTION 10-08 WET ASSEMBLY 15
WET ASSEMBLY: (NON-PERMANENT FASTENER INSTALLATION) 16
SECTION 20-20 STANDARD PRACTICES ELECTRICAL 17
SECTION 20-01 WIRING STANDARDS 17
SECTION 20-02 WIRE NUMBERING 17
SECTION 20-03 WIRE COLOR CODE DESIGNATION 18
SECTION 20-04 SPLICING 18
SECTION 20-05 CRIMP SPLICES 19
SECTION 20-06 SPLICING PROCEDURES 19
ONE-WIRE TO ONE-WIRE IN-LINE SPLICES, OR TWO-WIRE STUB SPLICES 20
MULTIPLE-TO-ONE IN-LINE SPLICES AND MULTIPLE-WIRE STUB SPLICE 22
MULTIPLE-WIRE TO MULTIPLE-WIRE IN-LINE SPLICES 24
INSPECTION OF THE SPLICE 26

P/N 135A-970-100 Chapter 20

Page 3 of 26



STANDARD PRACTICES AIRFRAME {
XL-2 AIRPLANE TTROSPR Y

PAGE LEFT INTENTIONALLY BLANK

Chapter 20 P/N 135A-970-100
Page 4 of 26 REVISION ~



STANDARD PRACTICES AIRFRAME
XL-2 AIRPLANE

Section 20-00 General

This chapter lists maintenance related information such as prescribed torque
values, measurement techniques, and safety wiring. This chapter defines Wet
Assembly. This chapter also describes standard practices for the electrical wiring,
such as wire numbering and sizing, wire termination, splicing, and soldering.

Specific fastener torque values appearing in individual Liberty Maintenance
Manual chapters and sections may supersede the general torque values given in
this chapter.

For Propeller Installation consult individual manufacturer’'s maintenance manuals
for torque values.
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Section 20-10 Standard Practices Mechanical

This section details the information for the hardware used on the Liberty
Aerospace, Inc. XL-2 airplane.

Section 10-01 Bolt Types

Bolts used in the Liberty XL-2 conform to AN (Air Force-Navy) specification. In
general, cadmium plating protects against corrosion. See Figure 20-1 for details on
bolt markings.

e Corrosion Resistant steel bolts are marked with a dash (—) on bolt
head.

¢ Non-Corrosion Resistant (un-plated) steel bolts are marked with an
(X) on the bolt head.

AN-Bolt Caorrosion = p
Resistant: arked AH Bolt Non-Corrosion Eesistant

with a dash thatked with an X,

Figure 20-1 Bolt Markings to Indicate Corrosion Resistance

V,
WARNING
y

THE CADMIUM PLATING ON CORROSION-RESISTANT AIRCRAFT FASTENERS HAS TOXIC
PROPERTIES AND, IF ABSORBED IN THE BODY, MAY LEAD TO SYMPTOMS OF HEAVY METAL
POISONING. NEVER PLACE ANY CADMIUM-PLATED FASTENER OR COMPONENT IN YOUR
MOUTH.

Nuts used with these bolts are in accordance with AN3 through ANZ20
specifications. Some specialized lock nuts may conform to differing specifications

Section 10-02 Torques

The permissible torque values for bolts and nuts are given below. To avoid
crushing underlying composite layers remember locknut torque values are lower
when fasteners are used in composite structures.

P/N 135A-970-100 20-10
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Installation Torque for Bolt/Nut Combinations

Nut installation torque values (lubricant free, cadmium plated

Nominal Fastener | Mid-Range Values Range (in-lbs) Min-Max
Diameter (inches) | (in-lbs) (90 KSl in bolts)
0.1640 17.5 15-20
0.1900 325 25-40
0.250 95 90-100
0.3125 202.5 180-225
0.3750 345 300-390

Table 20-1 Torque Values for Bolt and Nut Combinations

Installation Torque for Bolt/Nut Combinations

Hex nuts-self locking (NAS1291XX)

Nominal Mid-Range Range(in-lbs)

Fastener Values(in-lbs) Min-M

Diameter (inch) n-viax
0.1875 30 25-35
0.250 70 60-80
0.3125 145 130-160
0.375 220 200-240

Table 20-2 Torque Values for Self Locking Hex Nuts

Installation Torque for Bolt/Nut Combinations in Composite

Structures

Nut installation torque values

Nominal .
Range(in-lbs
Fastener Mid-Range Values(in-lbs) ) ge( )
Diameter (inch) Min-Max
0.1640 17.5 15-20
0.1900 325 25-40
0.2500 95 90-100
0.3125 202.5 180-225
0.3750 345 300-390
Locknut torque values
Nominal ;
Range(in-lbs
Fastener Mid-Range Values(in-lbs) . ge( )
Diameter (inch) Min-Max
0.1562 20 15-25
0.1875 30 25-35
0.2500 70 60-80
0.3125 145 130-160
0.3750 220 200-240

Table 20-3 Torque Value for Hardware in Composite Structures

20-10
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Section 10-03 Special Torques

For specific torque requirements relating to Propeller Installations, please refer to
manufacturer’'s maintenance manual

e Maintenance Manual for Sensenich W69EK7-63G Propeller

Sensenich Wood Propeller Company Inc.
Wood Propellers Installation Operation, & Maintenance
Integral Flange Crankshafts WOOD-CF-REV-A.doc 5-20-04

¢ Maintenance Manual for MT175R127-2Ca Propeller

Operation and Installation Manual
E-112 (ATA 61-01-12)
MT-Wood-Composite

Fixed Pitch Propellers

November 21, 2006

Section 10-04 Torque Measuring Details

o
CAUTION
y

Self-locking nuts of any type must be replaced if there is any indication of diminished
frictional torque upon removal or reinstallation.

If using self-locking nuts, the torque required to overcome the locking feature
(friction torque) must be determined by measuring indicated torque while nut is
being tightened and adding the indicated torque to table torque values. Determine
friction torque before it has seated against washer or other seating surface.

If using castellated nuts and split pins, torque to the lowest value of torque as
shown in the tables. Continue to torque to nearest castellated slot for split pin. Do
not exceed the highest value of torque as shown in the tables. Install a new split

pin.

It is always preferable to tighten nut, rather than bolt, since rotation of bolt in the
hole may damage the corrosion-resistant cadmium plating.

If tightening from bolt head side is unavoidable (e.g., the nut is inaccessible to a
torque wrench), the turning torque of bolt in the hole must be determined, by
measuring indicated torque before nut is placed on bolt. This torque must be
added to both the torque value from tables above and torque value, if any, from
any self-locking nut that is installed.

Section 10-05 Safety Wiring

o
CAUTION
y

Safety wire must never be reused; always discard wire immediately upon removal.

P/N 135A-970-100 20-10
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Figure 20-2 Main wheel caliper safety wire

The purpose of safety wiring fasteners is to prevent fasteners from becoming loose
during use. Thus, standard safety wiring patterns should be used to apply
clockwise force to fasteners and secure them against inadvertent rotation in a
counterclockwise direction. Safety wiring can be secured either from fasteners to
adjacent aircraft structure or, if necessary, between adjacent fasteners such that
counterclockwise rotation is mutually avoided.

20-10 P/N 135A-970-100
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SAFETY WIRE PROCEDURE

Safety wiring or lockwiring is the securing together of two or more parts with lock-
wire which shall be installed in such a manner that any tendency for a part to
loosen will be counteracted by additional tightening of the wire.

1.

If using castellated nuts, torque to the lowest value of torque as shown in
the tables. Continue to torque to nearest castellated slot for split pin. Do not
exceed the highest value of torque as shown in the tables.

Wire shall be pulled taut while being twisted and caution must be exercised
during the twisting operation to keep the wire tight without over stressing.
See Figure 20-10-03-1-1 and 20-10-03-1-2 for steps in applying lockwire.

Lockwire shall be new at each application.

Torque all items to be safety wired to the proper value. Applying torque
above or below specified limits to obtain alignment of holes is not
permitted.

Lockwire shall be installed in such a manner that the strand through the
hole will have a tendency to pull in the tightening direction.

Insert half of the required length of wire through the first unit and bend
around the head of the unit. Direction of wraps and twist of strands shall be
such that the loop around the unit comes under the strand protruding from
the hole so that the loop will stay down and will not tend to slip up and
leave slack loop. Twist strands while taut until twisted part is just short of a
hole in the next unit. Twisted portion should be within 1/8 inch from hole in
either unit.

Insert uppermost strand through hole in second unit and follow instructions
in the previous paragraph.

After lockwiring last unit, continue twisting wire to form a pigtail providing a
minimum of four twists. This will ensure the pigtail stays secure. Cut off
excess lockwire and bend pigtail toward the part and against bolt head
flats. Do not allow the pigtail to extend above the bolt head.

P/N 135A-970-100 20-10
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r‘ \
/ L) "
@ /ﬁr\\ ’ /j \"\
1.LOCEWIRE 2. INSERTING 3. BENDING WIRE 4. TWISTING WIRE
HOLES ARDUND BOLT 5 PULLING WIRE
PARALLEL
e

4-::\ "\.._, ;9
il " e —
7 N 8 7 ue
' BN /A g
Ty
& BENDING WIRE F % BENDING 0 CUTTING

AROUND EOLT 7 TWISTING WIRE ~ TWISTED WIRE EXCESS WIRE

Figure 20-3 Illustration of the Procedure to Use Lockwire

Lockwire Patterns for Right Hand Threads
(Fewverse the wire orientation for left hand threads)

Figure 20-4 Different Methods of Using Lockwire

20-10 P/N 135A-970-100
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Section 10-06 Cotter Pin/Split Pin

CAUTION
y

Never reuse cotter pins/split pins; always discard immediately upon removal.

T ULENGTH
1
DIAMETER
)

N

Cotter Pin Sphir Pm
Inzrallanon

Figure 20-5 Split Pin
Cotter pins/split pins are typically used to secure castellated (slotted) nuts against

inadvertent rotation. The following procedure outlines the two methods of installing
cotter/split pins.

P/N 135A-970-100 20-10
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COTTER PIN/ SPLIT PIN PROCEDURES

There are two methods to install a cotter or split pin. Both methods are shown
here.

Method 1

1. Torque the castellated nut to the lowest value of torque as shown in the
tables. Continue to torque to nearest castellated slot for split pin. Do not
exceed the highest value of torque as shown in the tables. Install a new
split pin.

2. Insert cotter pin/split pin through castellated nut with “eye” of cotter pin/split
pin vertical to allow seating to maximum depth in slot of nut.

3. Using side or flush cutters cut off excess length of cotter pin/split pin.

4. Bend one leg of cotter pin/split pin down along side of nut. Check the end
of bent leg stops short of bottom edge of nut.

5. Bend other leg of cotter pin/split pin back across top of nut and bolt; cut off
excess length.

Method 2 (An Alternate Method)

1. Torque the castellated nut to the lowest value of torque as shown in the
tables. Continue to torque to nearest castellated slot for split pin. Do not
exceed the highest value of torque as shown in the tables. Install a new
split pin.

2. Insert cotter pin/split pin as far as possible through castellated nut with
“eye” of cotter pin/split pin horizontal.

3. Trim both legs of cotter pin/split pin to appropriate length to allow ends to
be bent back and pushed into slots in castellated nut adjacent to slot
occupied by body of cotter pin/split pin.

20-10 P/N 135A-970-100
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Section 10-07 Tab Washers

v
CAUTION
y

Discard tab washer immediately upon removal. Never re-use a tab washer.

Tab washers are used to prevent inadvertent fastener rotation by securing facets
to fasteners to adjacent material or structure. A hole must be provided adjacent to
the fastener location into which at least one tab of the tab washer can be bent.
Remaining tab(s) can be bent up against the facets (flats) of the fastener. Use a
light hammer and a soft (brass) drift to bend tabs. Check that tabs are not cracked
during bending process.

Lock Tabs

Figure 20-6 Tab Washer
Section 10-08 Wet Assembly

Technical Data CA 1000 is a non-chromate corrosion inhibitive jointing compound
PRC® aerospace sealant from PRC-DeSoto International, Inc.

“This material acts as an effective barrier against the common causes of corrosion
on aluminum alloys or between dissimilar metals. The compound remains
permanently mastic after prolonged exposure to aircraft fuels, both jet fuel and
aviation gas. CA 1000 is a one part, epoxy capped, Permapol® polysulfide
compound. The material is a thixotropic paste suitable for application by brush or

spatula.”
Ma“?”"?" Material Identification Recomm(_ended
Description Supplier

non-curing, non-
chromate, corrosion Bergdahl Assoc.,

CA 1000 inhibitive jointing Inc., Reno, NV
compound

Table 20-4 Identification of the Compound CA1000
P/N 135A-970-100 20-10
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WET ASSEMBLY: (NON-PERMANENT FASTENER INSTALLATION)

1. Prepare surfaces, if required, by cleaning with solvent to remove dirt,
greases and other possible contaminants.

2. Apply the compound to the surface(s) per manufacturer's instructions.
Install fasteners while the jointing compound is still tacky such that it will
flow sufficiently under pressure.

3. Clean excess compound from the joint.

4. Non-curing corrosion inhibitive compounds used should allow for easy
removal, with compound still tacky

20-10 P/N 135A-970-100
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Section 20-20 Standard Practices Electrical

This section details the information for the electrical wiring used on the Liberty
Aerospace, Inc. XL-2 airplane.

Section 20-01 Wiring Standards

Wiring used in the Wiring Diagrams for non-shielded wires are per MIL-W-22759.
All non-shielded wires are 22 AWG unless otherwise noted. Wiring used in the
Wiring Diagrams for shielded wires are per MIL-W-27500.

Section 20-02 Wire Numbering

Each wire in the XL-2 airplane has a uniqgue number. The number defines what
circuit or system the wire belongs to, the route for the wire, the route subsection,
the gauge of the wire, and if the wire is a travelling ground.

Route
“‘ _. Routes Subsection
.
Prefix Subsystem _ .
— . - Wire Guage

. o i

™ T

A==

~ PO1A22

CRUTOBTEN

kY

=~ =

F Tt

Prefix Subsystem ——"" . - Ground Designation

Route T Route Subsection ..
- Wire Guage

Figure 20-7 Wire Number Coding Standard

Table 20-5 gives the system description for the subsystem designation on the wire
number. The route subsection designation for the route from source to termination.

ggls)isl}l/::sm System Description
A Antenna
AP Autopilot
C Clock and Facility socket
E Fuel System
EGND Earth Ground — ground to aircraft frame
F FADEC
G Gyro Instrumentation
H Pitot Heat, Hour Meter, Outside Air Temperature
IGND Instrumentation Ground — ground path isolated from
Earth Ground
JPR Jumper Wire
P/N 135A-970-100 20-20
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gggigr):;:i%r?\ System Description
L Lighting
P Power Distribution
R Avionics General
RD Avionics Display Systems (glass cockpit)
RG Avionics Garmin
RU Avionics UPS Aviation Technologies
SP Splice
ST Solder Sleave
T Trim Flaps
Vv VM1000FX
w Annunciation, Stall Warning

Table 20-5 Subsystem Prefix Designation for Wire Numbers

Section 20-03 Wire Color Code Designation

Table 20-6 defines the abbreviations used in the schematics for various wire
colors. If a wire has multiple colors, the different colors are separated by a forward
slash ( /) between each color. The base color is first, followed by the second
significant color then the third significant color and so on.

For example, a wire that has a blue base color, then red then green, would have
the designation BLU/RED/GRN.

ggldoer Color

BLK Black

BRN Brown or Tan
RED Red

ORG Orange

YEL Yellow

GRN Green

BLU Blue or Azure
VIO Violet or Purple
SLT Grey or Slate

WHT White
SLD Shield
TIP Center conductor of a Coax Cable

Table 20-6 Wire Color Code Abbreviations

Section 20-04 Splicing

Splicing is permitted on wiring as long as it does not affect the reliability and the
electromechanical characteristics of the wiring. Keep splicing of electrical wire to a
minimum. Avoid splicing of electrical wire entirely in locations subject to extreme
vibrations.

20-20 P/N 135A-970-100
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There should not be more than one splice in any one wire segment between any
two connectors or other disconnect points, except; when attaching to the spare
pigtail lead of a potted connector, to splice multiple wires to a single wire, to adjust
wire size to fit connector contact crimp barrel size, and to make an approved
repair.

Splices in bundles must be staggered so as to minimize any increase in the size of
the bundle, preventing the bundle from fitting into its designated space, or cause
congestion that will adversely affect maintenance.

Figure 20-8 Staggered Splices in Wire Bundle

Splices should not be used within 12 inches of a termination device, except when
attaching to the pigtail spare lead of a potted termination device, or to splice
multiple wires to a single wire, or to adjust the wire sizes so that they are
compatible with the contact crimp barrel sizes.

Section 20-05 Crimp Splices

Crimp splices normally come in two parts, a wire crimp sleeve, see Figure 20-9,
and a sealing sleeve. The sealing sleeve can have either two integral one-hole
seals, one integral one-hole seal and one integral multiple-hole seal, or with one
integral multiple-hole seal and a separate multiple-hole seal, see Figure 20-10.

Crimp barral lenagth T"—"“|

——

In-line splica

Crmp barral langth ="

Stub splice
Figure 20-9 Wire Crimps

' B = Three-hole seal
| = | . \ shown for referenca

Seals Seals

Figure 20-10 Sealing Sleeves

Section 20-06 Splicing Procedures

This section contains general splicing procedures for one-wire-to-one-wire or two-
wire stub splicing, multiple-to-one wire or multiple-wire stub splicing, multiple-wire-
to-multiple-wire splice. After the splicing procedures is the procedure to inspect the
splice for compliance with Liberty Aerospace, Inc. specifications.

P/N 135A-970-100 20-20
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ONE-WIRE TO ONE-WIRE IN-LINE SPLICES, OR TWO-WIRE STUB SPLICES

Perform the following procedure to make a one-wire-to-one-wire or two-wire stub
splice

1. Strip the wires to be spliced. If any conductor is to be folded back (to
increase the effective cross-sectional area), strip the wire to twice the
specified strip length.

2. The strip length for a particular crimp splice equals the length of the crimp
barrel plus 1/32-1/16 inch (0.8-1.6 mm) as shown in Figure 20-11.

g NotE
A

For most AWG 12 and smaller crimp splices, the correct strip length is 5/16-11/32 inch
(7.9-8.7 mm).

Crimp barral length T"—""|

——1
132116 inch (0.8-7.6 mm) - | In-line splica
ol

Crimp barrel length <=

1/32-1/16 inch (0.8-7.6 mim) sl fa— Stub splica
G, . F—

Figure 20-11 Strip Length

3. If required to fold any conductors back, fold the appropriate conductor(s) as
shown in Figure 20-12.

)
F——=+ Racommended strip length
Figure 20-12 Fold Back

4. If making an in-line splice, slide the sealing sleeve onto either wire. For
stub splices, the sealing sleeve will be installed later.

:Fﬂm_? 1 }

Sealing sleave

Figure 20-13 In-line Sealing Sleeve

5. Crimp the wires in the crimp splice as shown in Figure 20-14. The gap
between the end of the wire insulation and the crimp splice must be 1/32—
1/16 inch (0.8—1.6 mm).

20-20 P/N 135A-970-100
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—I-Irl— 32-1M1E inch (0.8-1.6 mm)

— S i e 5 — PP 5

b= 1/32-1/16 inch (0.8-1.6 mm)
;1; } Stub splica

Figure 20-14 Insulation Gap

. Center the sealing sleeve over the splice area as shown in Figure 20-15.

=1 . .
1 —3 Inine splice

s £ Stub splice

=

Figure 20-15 Center Sealing Sleeve

. Heat sleeve from one end toward the other. For stub splices, start heating

the splice at the end from which the wires exit.

. Continue heating until the seals melt and flow along the wire insulation. For

stub splices, heat until one seal melts and closes the end.

. Allow the assembly to cool undisturbed.

P/N 135A-970-100 20-20
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MULTIPLE-TO-ONE IN-LINE SPLICES AND MULTIPLE-WIRE STUB SPLICE

Perform the following procedure to make a multiple-to-one-wire or multiple-wire
stub splice.

1. Strip the wires to be spliced. If any conductor is to be folded back (to
increase the effective cross-sectional area), strip the wire to twice the
specified strip length..

2. The strip length for a particular crimp splice equals the length of the crimp
barrel plus 1/32-1/16 inch (0.8-1.6 mm) as shown in Figure 20-16.

g NotE
A

For most AWG 12 and smaller crimp splices, the correct strip length is 5/16-11/32 inch
(7.9-8.7 mm).

Crimp barrel langth T"—"“l
——1
1/32-116 inch (3.8-7.6 mm) ™ f"— | In-line splica
[on =" ol

Crimp barral langth ===

1/32=1/16 inch (0.6-1.6 mim)—m] fa— Stub splica
—  F——

Figure 20-16 Insulation Strip Length
3. If required to fold any conductors back, fold the appropriate conductor(s) as
shown in Figure 20-17.

T ——
F+——=+ R ocommendad strip length

Figure 20-17 Fold Back

4. Insert one of the multiple wires through each hole of the multiple-hole seal,
and slide the sealing sleeve back over the multiple wires as shown in
Figure 20-18.

One-hole seal Multiple-hole seal

Figure 20-18 Multiple Wires
5. Crimp the wires in the crimp splice as shown in Figure 20-19.

20-20 P/N 135A-970-100
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1722116 inch (3.8-1.6 mm)
”.‘- e = gt |

i : _
g
Ona-hole seal T _£ Multiple-hole seal
—-‘ r—1.-'32—1.-‘1 G inch (0.8-7.6 mim)
— —
o i= —
Cine-hole seal Multiple-hole seal

Figure 20-19 Multiple Wire Crimp Splice

6. Make sure that the multiple wires do not become crossed between the
multiple-hole seal and the crimp splice.
7. Center the sealing sleeve over the splice area as shown in Figure 20-20.
| — 53 Indine splica
:. Stub splice
Figure 20-20 Center Sealing Sleeve
8. Heat the multiple-wire end first, until the multiple-wire seal melts and flows
around and along the wire insulation.
9. Move the heat toward the single-wire or open end, shrinking the sleeve
along the way.
10. Heat the second end until the seal melts and flows along the wire insulation
or closes the open end.
11. Allow the assembly to cool undisturbed.
P/N 135A-970-100 20-20
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MULTIPLE-WIRE TO MULTIPLE-WIRE IN-LINE SPLICES

Perform the following procedure to make a multiple-to-one-wire or multiple-wire
stub splice.

1. Strip the wires to be spliced. If any conductor is to be folded back (to
increase the effective cross-sectional area), strip the wire to twice the
specified strip length..

2. The strip length for a particular crimp splice equals the length of the crimp
barrel plus 1/32-1/16 inch (0.8-1.6 mm) as shown in Figure 20-21.

g NotE
A

For most AWG 12 and smaller crimp splices, the correct strip length is 5/16-11/32 inch
(7.9-8.7 mm).

Crimp barrel langth T"—"“l

—=——

1/32-116 inch (3.8-7.6 mm) ™ f"— | In-line splica
[on =" ol

Crimp barral langth ===

1/32=1/16 inch (0.6-1.6 mim)—m] fa— Stub splica
—  F——

Figure 20-21 Insulation Strip Length

3. If required to fold any conductors back, fold the appropriate conductor(s) as
shown in Figure 20-22.

T ——
F+——=+ R ocommendad strip length

Figure 20-22 Fold Back

4. Insert the multiple wires coming from one direction through the integral seal
and sleeve, one wire per hole, as shown in Figure 20-23.

Integral multiple-hole saal

Figure 20-23 Multiple Wires

5. Insert the multiple wires coming from the other direction through the
separate seal, one wire per hole, as shown In Figure 20-24.

20-20 P/N 135A-970-100
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Integral multipla-hola seal

Figure 20-24 Multiple Hole Seal

6. Crimp the wires in the crimp splice as shown below.

7. Make sure that the multiple wires do not become crossed between either

one of the multiple-hole seals and the crimp splice.

r— 1i32-1M16E inch (0.8-7.6 mm)

| — L —. ) - BN

[ — %ﬁ,‘*‘_"‘_ 3
Soparate soal Intagral saal

Figure 20-25 Crimp Splice Multiple Wires

8. Push the separate multiple-hole seal up against the crimp splice.

9. Position the sealing sleeve over the splice and over the separate multiple-

hole seal so that the separate seal is fully seated within the end of the
sealing sleeve as shown in Figure 20-26.

10. Squeeze the wires together to hold the separate seal against the splice
while moving the sealing sleeve into position.
Hl r- 0.100 inch (2.5 mm)} min.
l:_ }m':i =ﬁ
-
Squeeze wires togathar hara Saparate \‘\ntggr“al
to hold seal while assembling. seal seal
Figure 20-26 Center Sealing Sleeve
11. Heat the end with the separate seal first, until the seal melts and flows
around and along the wire insulation.
12. Move the heat toward the end with the integral seal, shrinking the sleeve
along the way.
13. Heat the end with the integral seal until the seal melts and flows along the
wire insulation.
14. Allow the assembly to cool undisturbed.
P/N 135A-970-100 20-20
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INSPECTION OF THE SPLICE

Perform this procedure to inspect the splice after completing the splice. The
following set of figures illustrate acceptable and unacceptable splices.

Figure 20-27 Acceptable

Figure 20-28 Unacceptable — Insufficient Heat

Figure 20-29 Unacceptable - Overheated/ Burnt

1. The sealing sleeve must be centered over the splice area so that the
melted seal overlaps the wire insulation by at least 1 1/2 times the diameter
of the wire insulation.

2. The wire insulation must end at a point 1/32—-1/16 inch (0.8-1.6 mm) from
the crimp splice.

3. The sealing sleeve must be completely shrunk onto the splice area and
wire insulation.

4. If sealing a single wire, seal must have flowed along the wire insulation.

5. If sealing multiple wires, melted sealing material must be visible between
the wires where they exit from the sealing sleeve. Look between the wires
to make sure that the center portion of the seal has melted.

6. The free end of a stub splice must be completely sealed.

7. The sealing sleeve must not be so discolored it prevents visual inspection
of the splice (overheated condition).

g Note
y

Sealant can be re-flowed, if necessary, by applying additional heat with the heating tool

8. Inspection for Damage
9. The sealing sleeve must not be cut or split.

10. The wire insulation must not show signs of mechanical damage or
overheating, such as cuts, tears, melting, or charring.

20-20 P/N 135A-970-100
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Section 21-00 General

The heating and cooling system of the XL-2 is by means of a passive system, (no
thermostatic control). Air circulation controls are located in the instrument console
on the port (pilot) and starboard (co-pilot) side of the cockpit.

The heat exchanger provides heated air. The location of the heat exchanger is
adjacent to the exhaust muffler with air then regulated by a heat control valve.
Heated air for the passenger compartment is through the control valve, then to a
hose connected to manually adjustable leg vents located on the in-board face of
the foot well. Additionally, defogging capability automatically activates by pulling on
the heat control knob. Partial airflow to the defogging system will occur if either of
the two leg vents is open. Full airflow to the system occurs when both leg vents
are closed.

Outside Air is through a vent system channeling air to directional outlets at the left
and right lower corners of the instrument panel. The outlets are adjustable for pilot
or co-pilot/passenger comfort. During idle conditions, there is very little airflow;
therefore, cabin temperature (flow rates) will vary with aircraft movement, altitude,
airspeed, and attitude. (See Section 21-00 - Distribution on page 7 of this chapter).

Additionally, a fresh air window vent is an optional item in each cabin door screen.
The air window vent will aid in air circulation while in operation on the ground.
Secure the window from opening prior to taxiing or flight.

P/N 135A-970-100 21-00
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Section 21-20 Distribution Systems

The Liberty XL-2 provides a fresh air system and a cabin heat system
incorporating a wind screen defogging feature. Fresh air and heated air are
distributed by means of separate systems. This section addresses each of these
systems.

Section 20-01 Fresh Air Distribution System

The fresh air distribution system is passive incorporating no boost fan or other
active component. Airflow is achieved by forward motion of the aircraft. In
operation outside air enters the passenger compartment through a NACA-type
flush inlet on each side of the forward fuselage, connected, through molded,
bonded duct to directional outlets at the left and right lower corners of the
instrument panel. The outlet can be directed for pilot or passenger comfort.
Rotating the outlet sleeve regulates the amount of outside air delivered.

Figure 21-1 Fresh Air Distribution System

Section 20-02 Periodic Maintenance

Periodic Distribution maintenance entails operational checks and inspections
performed at intervals specified in the Liberty Maintenance Manual, Chapter 05
and in accordance with the inspection procedure in this section.

Section 20-03 Fresh Air Distribution System Procedures

The following procedures inspect components of the fresh air distribution system.
This system integrated into composite structures of the fuselage and instrument
console assembly. Corrective actions are limited to cleaning and repair of
ventilation duct structures on condition and in accordance with standard practices
referenced in the fresh air distribution system troubleshooting guide.

P/N 135A-970-100 21-20
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FRESH AIR DISTRIBUTION SYSTEM INSPECTION

The following procedure performs Fresh Air Distribution System Inspection. Refer
to troubleshooting guide at the end of the section for corrective action.

1. Inspect port NACA duct for cracks, chipped paint or debris.

. Inspect starboard NACA duct for cracks, chipped paint or debris.

2
3. Inspect port instrument console duct for cracks or debris.
4

. Inspect starboard instrument console for cracks or debris.

This completes the Fresh Air Distribution System Inspection procedure.

Section 20-04 Fresh Air Distribution System

Troubleshooting Guide

This section contains a guide to troubleshooting issues with the fresh air

distribution system.

Complaint

Possible Cause

Remedy

NACA Duct Cracks

¢ Impact damage

o Perform standard repair in
accordance with Chapter 51
Standard Practices —
Structures.

NACA Duct Chipped Paint

¢ Impact damage

o Perform standard repair in
accordance with Chapter 51
Standard Practices —
Structures.

NACA Duct Debris

¢ Insects

e Undeveloped field
operations

e Cleaning operations

¢ Remove debris.

Instrument Console Duct
Cracks

e Impact damage

e Perform standard repair in
accordance with Chapter 51
Standard Practices —
Structures.

Instrument Console Duct
Debris

¢ Insects

e Undeveloped field
operations

¢ Cleaning operations

e Remove debris

21-20
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Section 20-05 Heating and Defogging Distribution
System

Heating and defogging distribution system components consist of Aeroduct flexible
tubing secured with hose clamps to rigid interconnecting elements providing
airflow distribution. Component installations are divided between the engine
compartment and cabin of the XL-2 aircraft. In order to service the system access
to the engine compartment, cabin and lower fuselage areas are required. Refer to
the chapters referenced in procedures to follow for access.
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Figure 21-2 Heating and Defogging Distribution System

Section 20-06 Periodic Maintenance

Periodic Distribution maintenance entails operational checks and inspections
performed at intervals specified in the Liberty Maintenance Manual, Chapter 05
and in accordance with the inspection procedure in this section. Distribution
system component removal is done only on condition mandating replacement.

Section 20-07 Heating and Defogging Distribution
System Procedures

P/N 135A-970-100 21-20
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AERODUCT REMOVAL PROCEDURE

This removal procedure applies to all Aeroduct installations in the engine cell and
cabin. Repeat the procedure for each section of the distribution system removed.

1.
2.
3.

5.

Position the master switch OFF.
Position FADEC Power Switch A and B - OFF —

For each section of the distribution system requiring access perform the
applicable sections from the maintenance manual chapters indicated
below.

Engine System: Upper and lower cowl removal, Chapter 71 —
Power Plant.

Cabin Heat System: Belly panel removal, Chapter 53 - Fuselage.
Defog System: Avionics Panel Removal, Chapter 23 -
Communications

Loosen the hose clamp on each secured end of the Aeroduct tube to be
removed.

Slide each end of the Aeroduct tube back off of the attachment fitting and
remove the tube.

This completes the Aeroduct Removal Procedure.

21-20
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AERODUCT INSTALLATION PROCEDURE

This installation procedure applies to all Aeroduct installations in the engine cell
and cabin. Repeat the procedure for each section of the distribution system
installed.

=

Position the master switch OFF.

2. Position FADEC Power Switch A and B - OFF —

3. Slide each end of the Aeroduct tube onto the attachment fitting.
4

. Tighten each ends hose clamp to secure the Aeroduct tube.

V,
CAUTION
y

Do not over tighten the hose clamps. Damage to attachment fittings will result causing
system air leakage in operation.

5. For each section of the distribution system that required access perform
the applicable sections from the maintenance manual chapters indicated

below.

e Engine System: Upper and lower cowl installation, Chapter 71 —
Power Plant.

e Cabin Heat System: Belly panel installation, Chapter 53 - Fuselage.

o Defog System: Avionics Panel installation, Chapter 23 -
Communications

6. Perform heating and defog distribution system inspection in accordance
with Chapter 21 — Environmental Systems

This completes the Aeroduct Installation Procedure.

P/N 135A-970-100 21-20
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FourR WAY TuBE CONNECTOR REMOVAL

This procedure performs removal of the four way tube connector assembly located
below the center console.

1. Position the master switch OFF.
2. Position FADEC Power Switch A and B - OFF —

3. Remove belly panel in accordance with Chapter 53 — Fuselage

g notE
A

For the following steps, refer to Figure 21-2 for location of components
4. Locate and loosen the forward 2 inch Aeroduct hose clamp. Slide the
clamp forward clear of the four way tube connector fitting area

5. Locate and loosen the port 2 inch Aeroduct hose clamp. Slide the clamp
outboard clear of the four way tube connector fitting area.

6. Locate and loosen the starboard 2 inch Aeroduct hose clamp. Slide the
clamp outboard clear of the four way tube connector fitting area.

7. Slide the three, 2 inch Aeroduct tubes clear of the four way tube connector
assembly.

8. Gently guide the four way tube connector assembly downward until the 1
inch Aeroduct tube located on top of the unit is accessible.

9. Loosen the 1 inch Aeroduct hose clamp. Slide the clamp upward clear of
the four way tube connector assembly fitting area.

10. Slide the 1 inch Aeroduct tube clear the four way connector assembly and
guide the assembly down and out of the aircraft.

This completes the Four Way Tube Connector removal procedure.

21-20 P/N 135A-970-100
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FOUR WAY TUBE CONNECTOR INSTALLATION

This procedure performs removal of the four way tube connector assembly located
below the center console.

1.
2.

Position the master switch OFF.
Position FADEC Power Switch A and B - OFF —

g Note
y

For the following steps, refer to Figure 21-2 for location of components

v
CAUTION
y

Do not over tighten the hose clamps. Damage to attachment fittings will result causing
system air leakage in operation.

3.

4.

8.

Locate and slide the 1 inch Aeroduct tube onto the four way connector and
secure with hose clamp.

Guide the four way tube connector assembly up into location beneath the
center console.

Position hose clamps on each of three, 2 inch Aeroduct tubes half way
down their lengths.

Slide the forward, port and starboard 2 inch Aeroduct tubes over the
corresponding four way tube connector fittings and secure with hose
clamps.

Perform heating and defog distribution system inspection in accordance
with Heating and Defogging Distribution System Operational Check and
Inspection on page 14 of the chapter.

Install belly panel in accordance with Chapter 53 — Fuselage

This completes the Four Way Tube Connector Installation procedure.

P/N 135A-970-100 21-20
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HEATING AND DEFOGGING DISTRIBUTION SYSTEM OPERATIONAL CHECK

AND INSPECTION

The following procedure may be performed on condition or in support of
maintenance tasks called for in Chapter 05. For corrective actions refer to the
heating and defogging distribution system troubleshooting guide section.

1.
2.
3.

Position the master switch - OFF.
Position FADEC Power Switch A and B - OFF

Remove upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.

Remove belly panel in accordance with applicable sections of Chapter 53 —
Fuselage.

Inspect heat exchanger connecting Aeroduct tubes for damage and
security of attaching hardware.

Inspect the cabin heat control box connected Aeroduct tubing for damage
and security of attaching hardware.

Close cabin heat vent valves located on the port and starboard sides of the
center console.

8. Pull to open the cabin heat control located on the center console panel.

10.

11.

12.
13.

14.

Apply a 150 to 200 CFM clean air flow to the forward engine baffle inlet.

Verify air is not flowing out of the overboard vent tube located beneath the
cabin heat box assembly.

Inspect each connection point of the distribution system for indication of
leaks.

Remove air flow from forward engine baffle inlet.

Install upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.

Install belly panel in accordance with applicable sections of Chapter 53 —
Fuselage.

This completes the Heating and Defogging Distribution System Operational Check
and Inspection procedure.

21-20
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Section 20-08 Heating and Defogging Distribution
System Troubleshooting Guide

This section contains a guide to troubleshooting issues with the heating and
defogging distribution system.

Complaint

Possible Cause

Remedy

e Tube abraded or holed

Replace Aeroduct Tube

Aeroduct tube leaks e Hose clamp loose e Tighten
e Four way tube connector « Replace
damaged P
o Collapsed Aeroduct tube e Replace

No air flow through tubes

e Tube obstructed

Remove obstruction

e Tube disconnected from
system

e Adjacent tube
disconnected

Reconnect

Table 21-1 Heating Defogging Distribution System Troubleshooting Guide

P/N 135A-970-100
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Section 21-40 Heating and Defogging System

When so equipped, the Liberty XL-2 heating and defogging system provides warm
air to the aircraft cabin for crew comfort and to the wind screen condensation
removal. The system as depicted in Figure 21-3 is passive containing no boost fan
components. Airflow is achieved by ram air entering a forward engine baffle
located port. Air is then routed to a muffler mounted heat shroud. Shroud warmed
air is directed to a firewall mounted valve that mixes cool air to achieve the desired
temperature. Mixture control is manual by means of a cable routed to the cabin
center console within crew reach. (see Figure 21-4)
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Figure 21-3 Heating and Defogging System
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Section 40-01 Heating System

Heating system components consist of Aeroduct flexible tubing secured with hose
clamps to rigid interconnecting elements providing airflow control and distribution.
Component installations are divided between the engine compartment and cabin
of the XL-2 aircraft by a cabin heat box assembly affixed to the firewall blanket
assembly. In order to service the system access to the engine compartment, cabin
and lower fuselage areas are required. Refer to the chapters referenced in
procedures to follow for access.

Section 40-02 Periodic Maintenance

Periodic Heating System maintenance entails operational checks and inspections
performed at intervals specified in the Liberty Maintenance Manual, Chapter 05
and in accordance with the operational check and inspection procedure in this
section.

Section 40-03 Heating System Procedures

This section has the procedures to remove, install and inspect the components of
the heating system. All of the air ducts on the airplane use standard screw type
hose clamps to secure the duct to the heating system component.

21-40 P/N 135A-970-100
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HEAT EXCHANGER SHROUD REMOVAL

Perform this procedure to remove the heat exchanger shroud. Refer to Figure 21-5
during this procedure.
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Figure 21-5 Heat Exchanger Hardware

1. Position the master switch - OFF.
2. Position FADEC Power Switch A and B - OFF.

3. Remove upper and lower cowling in accordance with applicable section of
Chapter 71 — Power Plant.

4. Remove hose clamp securing the lower Aeroduct tube to the heat
exchanger and slide the tube off of the fitting.

5. Remove hose clamp securing the upper Aeroduct tube to the heat
exchanger and slide the tube off of the fitting.

6. Remove the two bolts that secure the stand-off brackets to the
collector/muffler.

7. Remove the four screws that hold the heat exchanger shroud on to the
collector/muffler.

8. Slowly work the heat exchanger shroud down the exhaust pipe to remove
the cover from the collector/muffler.

This completes the Heat Exchanger Shroud Removal procedure

P/N 135A-970-100 21-40
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HEAT EXCHANGER SHROUD INSTALLATION

Perform this procedure to install the heat exchanger shroud.

v,
WARNING
y

BEFORE INSTALLING THE HEAT EXCHANGER SHROUD, INSPECT THE ENTIRE SURFACE OF THE
COLLECTOR/MUFFLER FOR CRACKS. USE A MIRROR TO INSPECT ALL SURFACES ON THE
COLLECTOR/MUFFLER. |IF THERE ARE ANY CRACKS FOUND IN THE COLLECTOR/MUFFLER,
EITHER REPLACE THE COLLECTOR/MUFFLER OR FIX THE CRACKS BY WELDING. IF REPAIRING
THE CRACKS BY WELDING, THE WELDS MUST COMPLY WITH MIL-STD-1595A USING AMS
5680 FILLER.

1. Position the master switch - OFF.

2. Position FADEC Power Switch A and B - OFF.

3. Inspect the collector/muffler for cracks. Use a mirror to inspect all surfaces
on the collector/muffler.

4. Slide the heat exchanger shroud up the exhaust pipe and attach it to the
collector/muffler.

5. Install the four screws removed in the Heat Exchanger Shroud Removal
procedure of this chapter.

6. Install the two bolts removed in the Heat Exchanger Shroud Removal
procedure of this chapter.

7. Slide a hose clamp over the lower Aeroduct tube.

8. Slide the lower Aeroduct tube over the lower heat exchanger fitting and
secure with the hose clamp.

9. Slide a hose clamp over the upper Aeroduct tube.

10. Slide the upper Aeroduct tube over the heat exchanger fitting and secure
with the hose clamp.

11. Perform the heating system operational check and inspection in
accordance with the applicable sections of Chapter 21 — Environmental
Systems.

12. Install the lower and upper cowling in accordance with applicable section of
Chapter 71 — Power Plant.

This completes the Heat Exchanger Shroud Installation procedure.

21-40 P/N 135A-970-100
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HEATING SYSTEM OPERATIONAL CHECK AND INSPECTION

The following procedure may be performed on condition or in support of
maintenance tasks called for in Chapter 05. For corrective actions refer to the
heating system troubleshooting guide section.

1. Position the master switch - OFF.
2. Position FADEC Power Switch A and B - OFF
3. Remove upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.
4. Remove belly panel in accordance with applicable sections of Chapter 53 —
Fuselage.
5. Visually inspect the heat exchanger shroud. Fit of heat shroud around
muffler and tail pipe must have no air gaps larger than .02”.
6. Inspect heat exchanger connecting Aeroduct tubes for damage and
security of attaching hardware.
7. Inspect the cabin heat control box for damage and security of connected
Aeroduct tubing.
8. Cycle the cabin heat control cable and verify full range of motion can be
achieved with no binding or interruption.
9. Close cabin heat vent valves located on the port and starboard sides of the
center console.
10. Pull to open the cabin heat control located on the center console panel.
11. Apply a 150 to 200 CFM clean air flow to the forward engine baffle inlet.
12. Verify air is not flowing out of the overboard vent tube located beneath the
cabin heat box assembly.
13. Cycle open the port cabin heat vent valve. Verify smooth and complete
vent operation and a steady steam of air in the open position.
14. Close the port cabin heat vent valve.
15. Cycle open the starboard cabin heat vent valve. Verify smooth and
complete vent operation and a steady steam of air in the open position.
16. Push to close the cabin heat control located on the center console panel.
17. Verify airflow discontinues from the starboard cabin heat valve.
18. Remove air flow from forward engine baffle inlet.
19. Install upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.
20. Install belly panel in accordance with applicable sections of Chapter 53 —
Fuselage.
21. Position the aircraft in a safe run up area.
P/N 135A-970-100 21-40
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22.

23.
24.
25.

26.
27.
28.

29.

Start the aircraft engine in accordance with Aircraft flight manual
procedures.

Pull the center console located cabin heat control to the open position.
Open the cabin heat vent valves.

Run up the engine to 2000 RPM and verify warm air flow out of the cabin
heat vent valves.

Reduce engine speed to idle.
Close cabin heat vent valves.

Run up the engine to 2000 RPM and verify warm air flow out of the upper
instrument console defogging vents.

Reduce RPM to idle and shut down in accordance with Airplane Flight
Manual procedures.

This completes the Heating System Operational Check and Inspection procedure.

21-40
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Section 40-04 Heating System Troubleshooting Guide

This section contains a guide to troubleshooting issues with the heating system.

Complaint

Possible Cause

Remedy

None or restricted air flow from
cabin heating vent valves.

e Damaged or collapsed
Aeroduct tube

e Replace

¢ Disconnected heating
system Aeroduct tube

Connect Aeroduct tube

e Faulty cabin heat box
assembly

Replace

¢ Faulty cabin heat control
cable

Replace

¢ Faulty cabin heat control
cable connection to cabin heat
box assembly

Repair connection

e Cabin heat valves
obstructed

e Clear cabin heat valve
obstruction

Cold cabin heat vent valve air
temperature

e Disconnected Aeroduct tube
forward of cabin heat box
assembly

e Reconnect Aeroduct tube

e Damaged Aeroduct tube
forward of the cabin heat box
assembly.

¢ Replace damaged Aeroduct

e Cabin heat box flapper
range of travel limited

¢ Inspect and repair flapper
¢ Adjust cabin heat control
cable connection to achieve
full travel

e Heat exchanger shroud
penetration

e Repair shroud

e Heat exchanger shroud
loose

¢ Reinstall in accordance with
applicable sections of Chapter
21 — Environmental Systems

Engine fumes detected in cabin
with heat on.

o Exhaust leak beneath heat
exchanger shroud

o Inspect, repair or replace in
accordance with applicable
sections of Chapter 78 —
Exhaust.

e Aeroduct tube forward or
the cabin heat box damaged

¢ Replace Aeroduct tube

e Aeroduct tube disconnected
forward of cabin heat box.

e Reconnect.

Table 21-2 Heating System Troubleshooting Guide
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Section 40-05 Defogging System

Air is provided to defog louvers automatically when the heat control knob is
pulled. Full airflow for defogging occurs when the two leg vents are closed (see
Figure 21-6), note placard above leg vents. There are two vents installed in the
upper center of the instrument consoled, see Figure 21-7.

CLOSE BOTH CENTER TUNNEL

VENTS TO DEFOG WINDSHIELD
PN 135A.08-393

Figure 21-6 Cabin Heat Placard

Partial air-flow for defogging is available when the vents are open. Since very little
air flow occurs during idle conditions, before taxiing and flight, the interior and
exterior of the windshield must be cleaned of any ice, precipitation, fog or mist.

Figure 21-7 Defog Louvers

The Liberty XL-2 airplane has a demist cloth which must be used during ground
operations over the cabin heat defogging system.

Section 40-06 Periodic Maintenance

Periodic Defogging System maintenance entails operational checks and
inspections performed at intervals specified in the Liberty Maintenance Manual,
Chapter 05 and in accordance with the operational check and inspection
procedure in this section.

Section 40-07 Defogging System Procedures

This section has the procedures to remove, install and inspect the components of
the defogging system. Replacement of the components is performed on condition
only. Periodic maintenance procedures do not require removal of these
components. Inspection procedures included in this section support periodic
maintenance called for in Chapter 05.
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DEFOGGING DUCT REMOVAL

Perform this procedure to remove the defogging duct.

CONNECT TO INSTRUMENT
= CONSOLE DEFOG VENT

INSTRUMENT CONSOLE //—\@ ANV AERC;?Q%"TUBE
DEFOG VENT ASSEMBLY = g, G ]
-m{i._:-__;;‘i:(') Q,.f"
— T~ /
f\ T HOSE CLANIP [

- \}\){\@ 62120 \

P /1,.

~

{
HOSE CLAMP \\

62M28  pERODUCT TUBE:
AIR VALVE X3 |\
AV356207 /
‘ RN Y4 b 1 HOSE CLAMP 62M20
1 3 h G/
‘ <) = HOSE CLAMP 62M28

| 'AERODUCT TUBE

4 —
U~
< l P ueT
SN X5
B ,/*7{‘.’:\?\33)’ \LAM’,’}*;,
< e =LA
\ s~ 4WAYTUBE \%j":
fi\‘@f/" connector 0
\*)'\ \ /
AERODUCT TUBE ]

HOSE CLAMP > % 16"
621120

AIR VALVE

/ AV356207

HOSE CLAMP
62M28

Figure 21-8 Defogging System

1. Position the master switch - OFF.
2. Position FADEC Power Switch A and B - OFF

3. Remove belly panel in accordance with the applicable section of Chapter
53 — Fuselage.

4. Remove avionics panel in accordance with applicable section of Chapter
23 — Communications.

5. Loosen and slide hose clamp from 1 inch Aeroduct defogging tube end
located on top of the four way tube connector assembly as shown in Figure
21-8.

6. Slide the defogging tube off of the four way tube connector assembly.

7. Loosen and slide hose clamp from 1 inch Aeroduct defogging tube end
located on the instrument console vent assembly as shown in Figure 21-8.

8. Slide Aeroduct defogging tube along with related hose clamps down and
out of the fuselage.

9. Inspect instrument console vent assembly for damage and debris.
Remove any debris found.

This completes the Defogging Duct Removal procedure.
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DEFOGGING DUCT INSTALLATION
Perform this procedure to install the defogging duct.
1. Position the master switch - OFF.
2. Position FADEC Power Switch A and B - OFF.

3. Slide the 1 inch Aeroduct tube up from the four way tube connector
assembly into the instrument console. Continue routing up to the defogging
vent assembly as shown in Figure 21-8.

o
CAUTION
y

On completion of tube routing, check for interference with adjacent structures, wiring and
avionics panel assembly chassis clearances. Reposition defogging tube as required to
assure the tube will not be compressed or damaged. Improper routing will prevent
avionics panel installation and diminished defogging performance.

4. Slide hose clamp on to the Aeroduct tube end connecting to the instrument
console vent assembly.

5. Slide the Aeroduct tube over the instrument console vent assembly fitting
and secure with hose clamp.

6. Slide hose clamp on to the Aeroduct tube end connecting to the four way
tube connector assembly.

7. Slide the Aeroduct tube over the four way tube connector assembly fitting
and secure with hose clamp.

8. Install avionics panel in accordance with applicable section of Chapter 23 —
Communications.

9. Perform defogging system operational check and inspection in accordance
with Chapter 21 — Environmental Systems.

10. Install belly panel in accordance with the applicable section of Chapter 53 —
Fuselage.

This completes the Defogging Duct Installation procedure.
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DEFOGGING SYSTEM OPERATIONAL CHECK AND INSPECTION

The following procedure may be performed on condition or in support of
maintenance tasks called for in Chapter 05. For corrective actions refer to the
defogging system troubleshooting guide section.

1.
2.
3.

Position the master switch - OFF.
Position FADEC Power Switch A and B - OFF.

Remove belly panel in accordance with the applicable section of Chapter
53 — Fuselage.

Visually inspect the defogging tube running from the four way tube
connector assembly to the instrument console vent assembly. Verify there
are no penetrations wear points or deformations.

Close cabin heat vent valves located on the port and starboard sides of the
center console.

6. Pull to open the cabin heat control located on the center console panel.

7. Apply a 150 to 200 CFM clean air flow to the forward engine baffle inlet

9.
10.

and verify air flow out of the defogging vents is occurring with no indication
of air leaks.

Close cabin heat control and verify air flow discontinues from defogging
vents.

Remove air flow from forward engine baffle inlet.

Install belly panel in accordance with Chapter 53 — Fuselage.

This completes the Defogging System Operational Check and Inspection.
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Section 40-08 Defogging System Troubleshooting Guide

This section contains a guide to troubleshooting issues with the defogging system.

Complaint

Possible Cause

Remedy

No or restricted air flow from
defogging vents

e Damaged or collapsed
defogger Aeroduct tube

e Replace

o Disconnected defogger
Aeroduct tube

e Connect Aeroduct tube

o Faulty cabin heat box
assembly

e Replace

o Faulty cabin heat control
cable

e Replace

e Faulty cabin heat control
cable connection to cabin
heat box assembly

e Repair connection

¢ Cabin heat valves opened

e Close cabin heat valves

Cold defogging vent air

e Disconnected Aeroduct
tube forward of cabin heat
box assembly

e Reconnect Aeroduct tube

temperature ¢ Inspect and repair flapper
e Cabin heat box flapper ¢ Adjust cabin heat control
range of travel limited cable connection to achieve
full travel
Table 21-3 Defogging System Troubleshooting Guide
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Section 21-50 Temperature Control:

Cabin temperature control in the XL-2 is provided by means of manual controls
incorporated in the fresh air vent system and the cabin heat system.

Fresh air is provided by the opening of vent valves located in the port and
starboard sides of the instrument console as shown in Figure 21-9 below.

Figure 21-9 Starboard Instrument Console Vent Valve

Heated Air is provided by pulling the heat control knob on the center console, with
air flow then regulated by rotating the leg vents located on the in-board face of the
foot well.

Figure 21-10 Center Console Cabin Heat Temperature Control

CABIN HEAT VENT VALVE

Figure 21-11 Cabin Heat Vent Valve Installation

Control of external air is by means of opening or closing the vent valve located on
each lower corner of the instrument panel (see Figure 21-10 and Figure 21-11).
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Section 50-01 Periodic Maintenance

Periodic Heating System maintenance entails operational checks and inspections
performed at intervals specified in the Liberty Maintenance Manual, Chapter 05
and in accordance with the operational check and inspection procedure in this
section.

Section 50-02 Temperature Control Procedures

The following procedures remove and replace temperature control components of
heating system. Remove and replace procedures are used on condition mandating
removal and replacement of components in accordance with guidance provided by
this sections troubleshooting guide.
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CABIN HEAT VENT VALVE REMOVAL

This procedure performs removal of the heat system vent valve assemblies. This
procedure may be applied to either heat vent valve removal required.

1. Position the master switch - OFF.
Position FADEC Power Switch A and B - OFF.

w N

Perform belly panel removal in accordance with Chapter 53 - Fuselage.

»

Loosen Aeroduct hose clamp attached to the vent valve to be removed and
slide it back clear of the vent valve fitting.

o

Slide the 2 Inch Aeroduct tube clear of the vent valve assembly

6. Loosen and remove the vent valve assembly locking ring as shown in
Figure 21-12.

Figure 21-12 Vent Valve Assembly

7. Slide the vent valve assembly out of the panel.

This completes the Cabin Heat Vent Valve Removal procedure.
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CABIN HEAT VENT VALVE INSTALLATION

This procedure performs installation of the heat system vent valve assemblies.
This procedure may be applied to either heat vent valve installation required

1. Position the master switch - OFF.

2. Position FADEC Power Switch A and B - OFF

3. If not already performed, remove the vent valve assembly locking ring.
4

. Slide the vent valve assembly into the console and secure with the locking
ring.

o

Position the hose clamp over the 2 inch Aeroduct.

o

Slide Aeroduct over the vent valve assembly flange followed by the hose
clamp. Ensure the clamp is over the vent valve flange area.

7. Tighten the hose clamp.

8. Perform temperature control system operation check and inspection at the
end of this section.

9. Install the belly panel in accordance with Chapter 53 — Fuselage.

This completes the Cabin Heat Vent Valve Installation procedure.
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HEAT BOX REMOVAL

Perform this procedure to remove the heat box from the airplane. During this
procedure, refer to Figure 21-13.

1. Position the master switch - OFF.
2. Position FADEC Power Switch A and B - OFF.

3. Remove upper and lower cowling in accordance with applicable sections of
Chapter 71 — Power Plant.

4. Remove the belly panel in accordance with applicable sections of Chapter
53 —Fuselage.

Screw securing the
heater cable to the
heat box. |

Remove and discard the
split pin connecting the
heater cable to the heat
box.

Figure 21-13 Cabin Heat Box Assembly Installation
5. Disconnect clamp next to the heat box that secures the heat exchanger to
cabin heater box hose.

6. Disconnect clamp next to the heat box that secures the heat box to cabin
heating vent.

7. Remove the two bolts that secure the heat box to the firewall.

8. Carefully remove enough of the fire caulk to enable the removal of the heat
box.

9. Loosen heat box from the firewall of the airplane.

10. Cut and discard the cotter or split pin securing the heater cable to the heat
box.

11. Loosen the screw securing the heater cable to the heat box and slide cable
clear of control arm.

This completes the Heat Box Removal procedure.
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HEAT BOX INSTALLATION

Perform this procedure to remove the heat box from the airplane. During this
procedure, refer to Figure 21-13.

1. Position the master switch - OFF.

2. Position FADEC Power Switch A and B - OFF.

3. Ensure all electrical switches are off.

4. If install a heat box after removing the previous heat box go to step 7.

5. Remove upper cowling. Refer to Chapter 71 — Power Plant.

6. At the port side of lower cowling, disconnect landing light; remove lower

cowling. Refer to Chapter 71 — Power Plant.
7. Remove the belly panel. Refer to Chapter 53 —Fuselage.
8. Insert the heater cable into the clamp on the heat box.

9. Attach the cable to the heat box control. Do not secure at this time with
cotter keys.

10. Insert the heat box into the firewall and secure the heat box with the bolts
removed in step of the procedure. Torque the bolts in accordance with
Chapter 20 — Standard Practices.

11. Apply a generous amount of Fire Caulk around the opening in the firewall
where the heat box comes through.

12. Attach the ducts to the heat box and secure with the hose clamps
removed.

13. Adjust heat control cable for full travel and secure with cotter keys.
14. Install the engine cowlings. Refer to Chapter 71 — Power Plant.
15. Install the belly panel. Refer to Chapter 53 —Fuselage.

This completes the Heat Box Installation procedure.
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HEATER CABLE REMOVAL

Perform this procedure to remove the heater cable from the airplane.

1. Position the master switch - OFF.

H wnN

Position FADEC Power Switch A and B - OFF.
Remove upper cowling. Refer to Chapter 71 — Power Plant.

At the port side of lower cowling, disconnect landing light; remove lower
cowling. Refer to Chapter 71 — Power Plant.

5. Remove the belly panel. Refer to Chapter 53 —Fuselage.

6. Cut and discard the cotter or split pin securing the heater cable to the heat

box.

7. Loosen the screw securing the heater cable to the heat box.

8. Remove the two screws securing the firewall grommet shield to the firewall.

10.

11.
12.

13.

Remove enough of the fire caulk to allow the heater cable to pass through
the firewall.

From inside the cockpit, remove the two screws holding in the center
console panel assy. Refer to Figure 21-14 for the location of the two
screws.

Remove the access panel on the starboard side of the center console.

Reach through the access hole and disconnect the wires leading to the two
post lights.

Reach through the access hole and using a Ys-inch socket to loosen and
remove the nuts and lock washers on the underside of the post lights.

Figure 21-14 Center Console Panel
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14. Carefully pull the center console panel out.

A
1

Heater Cable

T A=

&
LN

Figure 21-15 Heater Cable Assembly

15. Remove the nut and washer as shown in Figure 21-15.
16. Carefully work the cable up and out of the center console of the airplane.

17. If installing the cable later, secure the center console, install the belly
panel, and the engine cowlings.

This completes the Heater Cable Removal procedure.
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HEATER CABLE INSTALLATION

Perform this procedure to install a heater cable.

1. Position the master switch - OFF.

H wnN

© 0o N o v

10.
11.

12.

13.

14.

15.

Position FADEC Power Switch A and B - OFF
Remove upper cowling. Refer to Chapter 71 — Power Plant.

At the port side of lower cowling, disconnect landing light; remove lower
cowling. Refer to Chapter 71 — Power Plant.

Remove the belly panel. Refer to Chapter 53 —Fuselage.

Open up the Center Console.

Insert the heater cable into the center console

Secure the cable with the washer and nut as shown in Figure 21-15.

Feed the cable down through the center of the space frame towards the
firewall.

Feed the cable through the firewall.

Secure the cable to the firewall with the firewall grommet shield with the
two screws removed in step 8 in the Heater Cable Removal procedure.

Apply sufficient quantity of Fire Caulk to the aft side of the firewall blanket
to seal the cable to the firewall.

Secure the cable to the heat box using the clamp and screw removed in
step 7 in the Heater Cable Removal procedure.

Connect the heater cable to the heat box lever. Secure the cable using a
new cotter or split pin.

Install the center console using the hardware removed previously in the
Heater Cable Removal procedure.

This completes the Heater Cable Installation procedure.
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TEMPERATURE CONTROL OPERATIONAL CHECK AND INSPECTION

The following procedure may be performed on condition or in support of
maintenance tasks called for in Chapter 05. For corrective actions refer to the
defogging system troubleshooting guide section.

1.
2.
3.

Position the master switch - OFF.
Position FADEC Power Switch A and B - OFF

Remove upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.

Visually inspect the firewall mounted cabin heat control assembly for
damage and secure connection of the cabin heat control cable.

Cycle the cabin heat control cable and verify full range of motion can be
achieved with no binding or interruption.

Close cabin heat vent valves located on the port and starboard sides of the
center console.

7. Pull to open the cabin heat control located on the center console panel.

8. Apply a 150 to 200 CFM clean air flow to the forward engine baffle inlet.

10.

11.
12.

13.
14.
15.
16.

Verify air is not flowing out of the overboard vent tube located beneath the
cabin heat box assembly.

Cycle open the port cabin heat vent valve. Verify smooth and complete
vent operation and a steady steam of air in the open position.

Close the port cabin heat vent valve.

Cycle open the starboard cabin heat vent valve. Verify smooth and
complete vent operation and a steady steam of air in the open position.

Push to close the cabin heat control located on the center console panel.
Verify airflow discontinues from the starboard cabin heat valve.
Remove air flow from forward engine baffle inlet.

Install upper and lower cowl in accordance with applicable sections of
Chapter 71 — Power Plant.

This completes the Temperature Control Operational Check and Inspection
procedure.
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Section 50-03 Temperature Control Troubleshooting
Guide

This section contains a guide to troubleshooting issues with temperature control
system. The fresh air, heating and defog systems temperature control are

addressed here.

Complaint

Possible Cause

Remedy

None or restricted air flow from
heating vent valves

e Damaged or collapsed
heating Aeroduct tube

Replace

¢ Disconnected heating
Aeroduct tube

e Connect Aeroduct tube

e Faulty cabin heat box
assembly

e Replace

o Faulty cabin heat control
cable

e Replace

¢ Faulty cabin heat control
cable connection to cabin
heat box assembly

¢ Repair connection

e Cabin heat valves not
opened

e Open cabin heat valves

Cold heat vent valve air
temperature

e Disconnected Aeroduct
tube forward of cabin heat
box assembly

e Reconnect Aeroduct tube

e Cabin heat box flapper
range of travel limited

¢ Inspect and repair flapper
¢ Adjust cabin heat control
cable connection to achieve
full travel

Heating vent valve will not
close or will not open

¢ Faulty vent valve
e Corroded vent valve

e Replace vent valve

e Debris in the vent valve
plate

e Clear debris

Table 21-4 Temperature Control Troubleshooting Guide
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