
CHAPTER 19 
REVISION LIST 

The following list of revisions will allow you to up date the Lane air N construction 
manual chapter listed above. 

Under the "Action" column, "R&R" directs you to remove and replace the pages 
affected by the revision. "Add" directs you to insert the pages shown and "R" to remove 
the pages. 

Current 
Page(s) affected Rev.# Action Description 

19-1 CI6 R&R Deleted section D. 
19-2 C9 R&R Removed reference to Mateo 
19-3 and 19-4 CID R&R Revised for one piece gear door. 
19-5 1 None 
19-6 C9 R&R Corrected Fig.19:A:1 
19-7 CI3 R&R Edited parts in paragraph A2. 
19-8 thru 19-11 1 None 
19-12 C9 R&R CorrectedFig. 19:B:1 
19-13 thru 19-16 1 None 
19-17 & 19-18 C9 R&R Corrected Bolt Length in Figures 
19-19 C9 R&R Removed reference to Mateo 
19-20 thru 19-22 1 None 
19-23 thru 19-24 C3 R&R Changed Step CS, C9 and CI0. 

Corrected Figure 19:C:5 
ADDED PAGE 19-23.1 
Corrected Figure 19:C:6 

19-25 thru 19-28 1 None 
19-29 CI3 R&R Edited part no. in Fig. 19:C:10. 
19-30 thru 19-32 CI6 R&R DeletedsectionD. 
19-33 CID R&R Edited text. 
19-34 C9 R&R Corrected Fig. 19:E:1 
19-35 1 None 
19-36 C9 R&R Corrected Fig. 19:E:3 
19-37 thru 44 1 None 
19-45 C9 R&R Corrected Fig. 19:E: 10:a 
19-46 1 None 
19-47 C9 R&R Corrected 19:F:1 
19-48 thru 19-56 1 None 
19-57 C3 R&R Corrected Step F20 & Fig. 19:F:8:a. 
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CHAPTER 19 
REVISION LIST 

The following list ofrevisions will allow you to update the Lancair N construction 
manual chapter listed above. 

Under the "Action" column, "R&R" directs you to remove and replace the pages 
affected by the revision. "Add" directs you to insert the pages shown and "R" to remove 
the pages. 

Page(s) affected 
19-58 
19-59 
19-60 thru 65 
19-66 
19-67 

Current 
Rev.# 
Cl5 
C9 
1 
C9 
Cl3 

19-68 thru 19- 70 1 
19-71 C9 
19-72 thru 19-80 
19-81 
19-82 
19-83 
19-84 
19-85 
19-86 
19-87 & 19-89 
19-88 
19-90 
19-91 thru 19-92 
19-93 
19-94 
19-94.1 
19-95 thru 19-97 
19-98 
19-99 
19-99.1 thru 99.6 
19-100 
19-101 - 19-103 
19-101 
19-104 & 19-105 
19-106 
19-107 thru 111 

1 
Cl4 
C9 
C9 
1 
0 
Cl2 
C6 
Cl3 
C9 
C9 
Cl2 
C9 
Cl5 
C6 
Cl6 
Cl6 
Cl6 
Cl6 
Cl2 
Cl4 
Cl3 
Cl2 
Cl0 

Action 
R&R 
R&R 
None 
R&R 
R&R 
None 
R&R 
None 
R&R 
R&R 
R&R 
None 
None 
R&R 
R&R 
R&R 
R&R 
R&R 
R&R 
R&R 
Add 
None 
R&R 
R&R 
Add 
R&R 
R&R 
R&R 
R&R 
R&R 
R&R 

Description 
Modified Fig. 19:F:8:b and procedure. 
Corrected Fig. 19:G:l 

Information is no longer applicable. 
Removed page. 

Added text to I4. 

Edited part number in Fig. 19:I: 11. 
Corrected Fig. 19:J:l 
Edited seat belt bracket. 

Edited size of hole in Fig. 19:K:2:a. 
Revised 
Added hard point to Fig. 19:K:3. 
Changed Chapter 22 to Chapter 23 
Removed reference to Mateo 
Edited paragraph L7. 
Corrected Fig. 19:L:3 
Setting the Toe Angle. 

Changed section heading, added line. 
Updated Section with extension fairings 
Updated Section with extension fairings 
Updated Section. 
Edited one piece gear door assembly. 
Edited text in Fig. 19:0: 1. 
Edited Fig. 19:0:4 and Fig. 19:0:5. 
Added text and Figure 19:0:6. 

L
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CHAPTER 19 
REVISION LIST 

The following list of revisions will allow you to update the Lancair N construction 
manual chapter listed above. 

Under the "Action" column, "R&R" directs you to remove and replace the pages 
affected by the revision. "Add" directs you to insert the pages shown and "R" to remove 
the pages. 

Page(s) affected 

19-112 
19-113 
19-114 
19-115 
19-116 
19-117thru 118 
19-119 & 19-120 
19-121 thru 123 
19-124 

Current 
Rev.# 

C14 
C12 
C12 
Cll 
C13 
ClO 
C12 
C12 
C13 

Action 

R&R 
R&R 
R&R 
R&R 
R&R 
R&R 
R 
Add 
R&R 

Description 

Added blueprint no. 
EditedFig. 19:Q:3. 
EditedFig. 19:Q:4. 
Corrected part number. 
Edited Figure number referred toin Fig. 
One piece gear door assembly. 
Due to revisions, no longer needed. 

Edited part no. in Fig. 19:S:2. 
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2244 Airport Way, Redmond, Oregon 97756 Phone 541 923-2233 Fax 541 923-2255 

SERVICE BULLETIN SB0Sl-0999 

Subject: Lancair Gear Shultle Valve (Lancair IV, IV-P) 
Date: 15 October, 1999 
Ref: Construction manual, chapter 26, page 33 
Pages: 2 
Slatus: Mandatory 

Background: Some AN816-4-4D fillings used in the gear shuttle valve assembly were 
shipped with a smaller inside diameter than is required. This prevents the shuttle spring 
from extending into the filling, causing the spring to fully compress and lock the shuttle 
valve ball closed. The hand pump will not operate correctly in this condition. 

Action: If the hydraulic system is completed, perform an emergency gear extension test 
either in the air or on jack stands to determine proper hand pump operation. 

1. Pull the gear breaker. 
2. Position the gear lever in the down position. 
3. Use the hand pump to lock the gear in the full down position. 
To retract the gear, re-pressurize the system by pushing the gear breaker back in. 
Then move the gear lever into the gear up position. 

If the hand pump does not operate properly, or if the assembly has not been completed, 
make sure that the spring (PIN 10877) will fit inside the AN816-4-4D fitting. 

Procedure: 
1. If you have completed the system you must first remove the AN816-4-4D 

fitting on the starboard side of the shuttle valve. 
2. Starting from the pipe-threaded end of the fitting, use a ¼" drill bit to open up 

the inside diameter so that the spring will fit½" deep into the fitting. 
3. Insert the 10877 spring into the enlarged AN816-4-4D fitting and thread the 

assembly into the shuttle valve. See the figure and refer to the manual. 

Note: Add a notation in your logbook that states: 

Caution: It is recommended that a monthly emergency gear check be made 
during normal operations. 



Figure 1 

495-0 I Shuttle bracket -

,,,.,- --- C560Sx4x4x4 

- 10877 Spring must fit into 
the AN816-l-lD fitting 



CHAPTER 19 
MAIN GEAR INSTALLATION 

REVISIONS 
From time to time, revisions to this assembly manual may be deemed necessary. \Vhen such revisions are 
made, you should immediately replace all outdated pages with the revised pages, Discard the out dated 
pages. Note that on the lower right corner of each page is a "revision date". Initial printings will have the 
number no 11 printed and the printing date. All subsequent revisions will have the revision number followed 
by the date of that revision. When such revisions are made, a utable of revisions" page will also be issued. 
This page (or pages) should be inserted in fmnt of the opening page (this page) of each affected chapter. A 
new 1'table of revisions" page ·will accompany any revision made to a chapter. 

ARROWS 
J\1ost drawings will have arrows to show which d.irect,ion the parts are facing, unlessthe drawingitself makes 
that very obvious. ''A/CUP" refers to the direction that would be up if the part ·were installed in a plane 
sitting in the upright position, In most cases the part shown will be oriented in the same position as the part 
itseJfwilJ be placed during that assembly step. However, time goes on and changes are made, so careful 
attention should be paid to the orientation arrows. 

CONTENTS 
1. INTRODUCTION 
2. SPECIAL PARTS, TOOLS, AND SUPPLIES LIST 

A. PARTS 
B. TOOLS 
C. SUPPLIES 

3. CONSTRUCTION PROCEDURE 
A. ASSEMBLING GEAR BOX 
B. ASSEMBLING DOWN STOPS 
C. INSTALLING GEAR LEGS 
E. INSTALLING GEAR BOX IN FUSELAGE 
F. INSTALLING GM 461 CORNER BRACKETS 
G. INSTALLING GM 462 CORNER BRACKETS 
H. GEAR BOX ACCESS PANELS 
I. HYDRAULIC CYLINDER INSTALLATION 
J. AFT SEAT BELT ATTACHMENTS 
K. JACK POINT INSTALLATION 
L. MAIN GEAR WHEELS AND TIRES 
M. MAIN GEAR UP STOPS 
N. GEAR WELLS AND FAIRING EXTENSIONS 
0. HINGING MAIN GEAR DOORS 
P. MAIN WHEEL COVER 
Q. MAIN GEAR DOOR ACTUATION 
R. SLIDER SUPPORT WEDGE 
S. MAIN GEAR DOWN INDICATOR SWITCHES 

4. PHOTO PAGES 

L
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1. INTRODUCTION 

The all metal main landing gear box of the Lancair IV was designed for strength, 
simplicity, and ease ofinstallation. The gear box is largelyprebuilt by the factory 
to insure proper alignment of the main gear legs. 

Main landing gear box 
Figure 19:i:1 

Main landing~ 
gear box (Aluminum 
top cover not shown) 1-'7~-- GM460-07 

"bumper mount 

Main gear leg---• 
(Down position) 

Lnncnir lnternntionul htc,,Rcpr1rncnlcd by NcicoAviolion Ine., Copyright© 1994, Redmond, OR 97756 

Bumper block 

GM455 axle mount 
(factory installed) 



2. SPECIAL PARTS, TOOLS, & SUPPLIE SLIST ~ 
A. PARTS 

Bottom fuselage shell 
1 Main landing gear box (GM459) 
2 Main gear legs (Trunions and axle mounts pre-installed) 
1 GM461-001 fwd corner bracket 
1 GM461-002 fwd corner bracket 
1 GM462-001 aft corner bracket 
1 GM462-002 aft corner bracket 
2 GM459-015 fwd corner brace 
2 GM459-016 aft corner brace 
1 GM459-028 lower tie 
2 GM467 (or 485) axles 
2 GM472-03 (3/8") axle spacer (GM472_01 r 
2 GM472-02 (5/8") axle spacer 

eplaces these two spacers) 

1 GM460-07-01 bumper mount 
1 GM460-07-02 bumper mount 
1 GM460-0l bumper casting 
1 GM460-02 bumper casting 
1 GM460-03 plastic cushion 
4 GM456 pinion plates 
2 GM469 pinion 
4 GM468 pinion spacers 
1 GM451-03 bearing block 
1 GM451-0l bearing block 
1 GM451-04 bearing block 
1 GM451-02 bearing block 
1 GM459-04 strap 
1 GM459-014-0l (lower aft corner brace) 
1 GM459-014-02 (lower aft corner brace) 
1 GM459-021 flange doubler 
1 Box of91632A146 Screws 

Chapter 19 I REV. Cl0/3-24-95 ~ 
Main Gear Installation )0( 
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B. TOOLS 

Drill 
Plumb bob 
Carpenter's level 
Band or hack saw 
Countersink 



C. SUPPLIES 

Epoxy 
Flox 
Mixing cups 
Tongue depressors 
2 x 4 wood stock 
Paper towels 
MC 
Fiberglass 
1 mil thick plastic 
Release tape 

Lancair InlernaUonnl Inc., Represented by Neico Avintion Inc., Copyright e 1993, Redmond, OR 97756 



3. CONSTRUCTION PROCEDURE 

A. ASSEMBLING GEAR BOX 

Although the Lancair IV main gear box is largely preassembled at the factory to 
assure proper trunion alignment, there are a few bolts the must be drilled for and 
installed by the builder. Pilot holes are provided for most of these bolts to avoid 
a lot of measuring. 

The braces shown in Figure 19:A:1 must be installed by the builder. 

GM459-015 
corner brace 

\.. 

Main landing gear box 
Figure 19:A:1 

~ ~ GM459-016 
~ corner brace 

GM459-015 

GM459-016 

GM459-028 
Lower tie 

Lnncnir Intcrnntionnl Inc:., Represented by Ncico A via lion Inc:., Copyright© 1994, Redmond, OH 97756 



Al. There are reinforcement plates on the upper, forward corners of the gear box. 
Three of the attachment holes on each plate are predrilled to the proper 1/4" 
diameter. There are pilot holes through the reinforcement plates at each bolt 
location for use as guides to drill through the gear box flanges. Drill out these 
holes now to the proper 1/4" diameter. 

A2. Secure the GM459-015 braces to the gear box. Because of the flange doubler, three 
AN4-10Abolts are used for each GM459-015 (these bolts are marked "B"inFigure 
19:A:2). The rest of the securing bolts are AN4-6A's. AN960-416L washers are 
used under both the head of the bolt and under the AN365-428A nuts. 

GM459-015 upper, fwd corner braces 
Figure 19:A:2 

Factory drilled 
to proper diameter 

wlthbol~I~ 

u.o 
GM459-015 

Corner brace 

0 

* = Holes with asterisks by them 
are only pilot drilled through the 

GM459-015 brace and must be drilled 
out to 1/4" diameter. Use these holes 
as guides to drill through the gear box. 

Factory drilled 
to proper diameter 
with bolts installed. 

AJCup 

,==;;;;~,fr~!"#. .A.li'SAI.O® IV 1r~~:; Ii Chapter 19 REV. C13/ll-29-96 
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A3. There are also braces (GM450-016) at the upper aft corners of the gear box. Two 
of the mounting holes in each brace are predrilled to 1/4" diameter, but the rest 
must be drilled out using the pilot holes as guides. 

A4. Secure the GM459-016 braces with AN4-6A bolts, AN960-416 washers, and 
AN365-428Alocknuts. There areAN960-416 washers under both the heads of the 
bolts and under the locknuts. 

GM459-016 upper, aft corner braces 
Figure 19:A:3 

Factory drilled to 
proper diameter 

GM459-016 
corner brace 

* = Holes with asterisks by them 
are only pilot drilled through the 

GM459-015 brace and must be drilled 
out to 1/4" diameter. Use these holes 

as guides to drill through the gear box. 

Lnncnirlnlernalional Inc,,Rcprcscnll!d by NcicoAvialion Inc,, Copyright 11:11993,Redmond, OR 97766 

A/Cup 



~ 

LEFT BLANK INTENT IONALLY 

Chapter 19 I REV. 1 / 9-15-93 K7' 
Main Gear Installation >O< 

Lnncair International Inc,, Represented by Ncico Aviution Jnc., Copyright 11:l 1993, lfodmond, OR 97756 



~ 

LEFT BLANK INTENT IONALLY 

Chapter 19 I REV. 1 / 9-15-93 X7 
Main Gear Installation )(). 
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AS. Two more braces, GM459-014-01 (-02 right), are required at the aft, lower corners 
of the gear box. Position the GM459-014 braces as shown in Figure 19:A:5. Two 
of the bolt holes in each brace are predrilled to the proper diameter, 1/4". The other 
holes are only pilot drilled through the brace. Use these pilot holes as guides to 
drill out both the GM459-014 braces and the gear box flanges to 1/4" diameter. 

A6. Secure the GM459-014 braces to the gear box with AN4-6A bolts, AN960-416 
washers, and AN365-428A loclmuts. 

\ 
\ 

\ 
\ 

\ 

GM459-014 aft, lower corner braces 
Figure 19:A:4 

1/4" D hole 
locations \ v-~-;,< 

/ 
\ 

\ / < X 
' \ ', 

GM:459-014 
Corner brace 

(-01 left, -02 right) 

• ')I 

, 

Outbd 

Fwd 

Gearbox 
(aft bulkhead) 

/ 

A/Cup 
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9
---

15
---

93
--l+l-H-
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B. ASSEMBLING GEAR DOWN STOPS 

When the main gear legs are in the down position, they will rest against plastic 
cushions that are mounted to cast aluminum pieces. These two assemblies are 
called bumper blocks. The bumper blocks are bolted to the gear box sides and 
absorb most of the shock forces of gear. 

A/Cup 

Main gear down stops 
Figure 19:B:l 

,, ,, 

GM460-07-01 (-02 right) 
Bumper mounting 

plate 

Bumper block 
(GM460 casting+ 
plastic cushion) 

..____Gearleg 
(left) 

GM455 axle mount 
(factory installed) 
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7 
__ g_

5 
__ --lff¾:-H 
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Bl. A length of plastic tube is provided in the kit to form both plastic cushions. Cut 
the plastic tube lengthwise so you have two halfround sections. A band saw is best 
for this job but a hack saw will work fine also. This is only a rough cut. The plastic 
cushions will be trimmed again later. 

NOTE: Although we are refering to the down stop cushions as being simply 
plastic, they are actually called illtra High Molecular Weight (UHMW) 
Polypropelene. This is a type of plastic with a very high density that will not 
be squashed by years of supporting the Lancair IV weight. So for simplicity 
and to save ink, we are calling the cushions "plastic". 

Plastic tube 

Cutting plastic tube 
Figure 19 :B :2 

(2 9/16" O.D.) ~ 

Use a band saw 
to cut tube in half 

length wise. 

B2. Place the half round plastic cushions against the curved area of the GM460-08 
aluminum castings where they will be mounted. There should be plenty of excess 
plastic around the edges of the GM460-08's. Mark the location of the cushion 
mounting screw holes on the plastic cushions (See Figure 19:B:3). Drill a 1/4" hole 
through the each plastic cushion at the mounting screw locations. Drill at 
approximate right angles to the surface of the plastic (although this is not 
critical). Use a #3 drill to drill the mounting holes in the castings. Use a 1/4-28 tap 
to thread the casting holes for the mounting screws as shown in Figure 19:B:3. 
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B3. Countersink the mounting screw holes in the plastic cushions to accept an 
MS24694-S97 screw. Countersink the holes enough so the screw heads are 
recessed into the surface of the plastic by about .030". If the screw heads where 
flush with the plastic cushion surfaces, then the gear legs would be scratched by 
resting on the screw heads. 

Securing plastic cushions to down stops 
Figure 19:B:3 

GM460-08 
(-01 left, -02 right) 

Cast aluminum 
bumper block 

MS24694-S97 screw 

Plastic cushion~ \ 

GM460-0B- --~ 

Sand edges of 
plastic bumper 

to match bumper 
block 

Drill and tap GM460-08 castings 
for 1/4 - 28 threads. The loca
tion of this hole is not critical, 
but should be placed where you 
have enough depth to drill and 
tap the aluminum. Taps are 
available at most hardware 
stores and usually require a 
# 3 drill bit. 
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B4. Position the plastic cushions on the GM460(-01 or -02) castings and mark on the 
cushions the outline of the casting's edges. 

BS. Trim the plastic cushion to the outline of the GM460(-01 or -02) edges. 

B6. Secure the plastic cushions to the GM460(-01 or -02) castings with MS24694-S97 
screws. Use Loctite #242 on the screw threads to prevent loosening. 

B7. Place the GM460-07 (-01 or -02) bumper mounts againts the gear box sides as 
shown in Figure 19:B:4:a & b. The important dimension here is having the fwd 
edge of the bumper mounts 1/2" behind the fwd face of the gear box. The bottom 
flange of the bumper mounts should rest against the bottom flange of the gear box 
sides. 

Locating and drilling GM460-07 bumper mounts 
Figure 19:B:4:a 

Note: Holes #1 and 2 are 3/8" diameter. 
Holes #3, 4, 5, 6, 7, and 8 are 5/16" diameter. A/C up 

1~=1/2"~~--==~---=---=--==~F==wd ~~~ 
0 

3 
0 

Use fwd two 
bearing block 

mounting holes 
as guides. 

0 

lL~o~s~=~o~61==J====o====4===~~;;=---..........___ GM460-07 bumper 
mount (-01 left, -02 right) 

Procedure for drilling: 
* Drill holes #1 and 2 through GM460-07 
* Use the predrilled GM460-07 holes, #3, 
4, 5, 6, 7, and 8 as guides to drill through 

gear box sides. 
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Locating and drilling GM460-07's 
Figure 19:B:4:b 

GM460-07/ 
bumper mount 

Gear box side 
A/Cup 

Outbd..J 

Notice that GM460-07 rests 
flat against the bottom of the 

/ gearbox side. 

BS. There are six predrilled holes in each GM460-07 bumper mount. Two more holes 
need to be drilled in each GM460-07. These two holes are match drilled using the 
two holes shown in Figure 19:B:4:a as guides. Use the following procedure to 
match and drill the two holes through each GM460-07. 

1. Use a transfer punch to mark the hole locations on the inboard face of the 
GM460-07 bumper mounts. 

2.RemovetheGM460-07'sfromthegearboxandcenterpunchwheretheholes 
will be drilled. This is important because the transfer punch does not put a good 
enough "dent" in the steel for proper drill alignment 

3. Drill a 118" diameter pilot hole at the four hole locations. 
4. Expand the pilot holes with a 1/4" diameter drill. 
5. Finish the holes with a 3/8" diameter drill. 

B9. Relocate the GM460-07 bumper mounts on the sides of the gear box by inserting 
two AN6 bolts through the holes you drilled in Step CS. If you drilled the holes 
accurately, the bottom flanges of the GM460-07's should rest against the bottom 
flanges of the gear box sides. If not, you can slightly enlarge the aft two holes in 
the GM460-07 ONLY, until the bottom flange rests against the gear box side. 
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BlO. When satisfied with the GM460-07 locations, use the six predrilledholes in each 
bumper mount as guides to drill 5/16" diameter holes through the gear box sides. 

Bll. Secure the GM460-07bumper mounts to the gear box sides with sixAN5-6A bolts 
each. Use AN365-524A locknuts and AN960-516 washers. Do not install bolts in 
the aft two holes of the GM460-07's. 

Securing GM460-07 bumper mounts to gear box 
Figure 19:B:5 
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B 12. The gear bumper blocks (consisting of the cast aluminum saddles and the plastic 
cushions) will be mounted to the bottom flanges of the GM460-07's. This will be 
done in the next section because the bumpers are used to con·ectly position the 
gear legs. Read on. 

B13. Now is a good time to install the GM459-04 strap between the two GM460-07 
bumper mounts. This strap prevents the sides of the gear box from spreading 
dm'ing extremely high "G" landings (not that you would ever do one of course). 
The GM459-04 strap has three, predrilled, mounting holes in each end. Position 
the strap as shown in Figure 19:B:6. 

B14. Use the predrilled holes in the GM459-04 strap as guides to drill 1/4" diameter 
holes through the GM460-07 bumper mounts. The predrilled holes are under
sized, so when you drill, you will be expanding them slightly. 

B15. Secure the GM459-04 strap to the GM460-07 bumper mounts withAN4-5A bolts 
and AN365-428A locknuts. 

B16. Drill two more 1/4" diameter holes through both the GM459-04 strap and the 
middle gear box formers as shown in Figure 19:B:6. Secure the GM459-04 strap 
to these two formers with AN4-6A bolts, AN960-416 washers, and AN365-428A 
locknuts. 

GM460-07-02 
Bumper mount 

Gearbox 
--.: 

/ 

Securing GM459-04 strap 
Figure 19:B:6 
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C. INSTALLING MAIN GEAR LEGS 

The main gear legs come to you with the trunions, axle mounts, and internal 
brake lines pre-installed. To prepare the gear legs to be installed into the gear box, 
you must install the pinions and pinion plates. The bearing plates and axles are 
also installed to complete the gear leg assembly. 

Main gear leg 
Figure 19:C:1 

GM456 Pin.ion plates 
(on both sides of 

GM469 pinion gear) 

" 

Ou.tbd bearing block 
(GM451-02 left, 

GM451-01 right) 

A/Cup 

Axle mount 
(factory installed) 

Axle 
(GM467 for Clevelands) 

Note: There is a left and right main gear leg. Most parts that are installed 
onto the main gear legs in this section are all interchangeable from left or 
right (if they're not interchangeable, we'll tell you). As always, it is a very 
good idea to read through this chapter and get a good understanding of how 
the gear works. 
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Cl. Slide one pinion plate (GM 456) onto the inboard end of each trunion as shown 
in Figure 19:C:2. Lubricate the contacting surfaces of the pinion plates and the 
trunions with a light coat of general purpose grease (white lithium type is good). 

C2. Slide one pinion gear (GM469) onto the inboard end of each trunion. This is a tight 
fit and will require lightly tapping the pinions onto the trunions. Tap all around 
the pinions to avoid any misalignment and gouging of the aluminum trunion 
surfaces. Be sure to align the pinion gears with the dowels that are pre-installed 
in the trunions. Grease the contacting surfaces of the pinion gear and the pinion 
plate. Secure the pinion gears to the trunions with six MS16977-62 screws each. 
Put a couple drops ofLoctite #242 onto the threads of each screw before installing 
it. 

Securing pinion gear to trunion 
Figure 19:C:2 
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C3. Slide another pinion plate onto each trunion so the plates are are both sides of 
each pinion gear. Grease the contacting surfaces of the pinion plate and pinion. 
Use AN4-17 A bolts, AN960-416 washers, andAN365-428Alocknuts to secure the 
pinion plates to each other with spacers (GM468) in between. Secure the pinion 
plates with the nuts on the inboard side. Don't tighten the spacer bolts yet, 
because the pinion plates would not be parallel. 

Securing pinion plates together 
Figure 19:C:3 
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C4. To install the bearing blocks on the trunions, you must check that the trunion 
shafts are centered (equal shaft lengths protruding inboard and outboard of the 
trunions). Notice that all four bearing blocks are unique. A good way to check the 
difference between the bearing blocks (beside the factory labeling) is the taper of 
the top and bottom edges. Each block tapers so itis shorter aft. Slide the outboard 
bearing blocks (GM451-0l and GM451-02) onto each trunion shaft. 

C5. Secure the outbd bearing blocks to the trunions with circlips. Tap the shaft inbd 
until the circlip rests flat against the bearing block. Use a drift pin between the 
hammer and the shaft to prevent dinging up the shaft. If this is the first time you 
have used circlips, you will need a pair of circlip pliers for installing these 
fasteners. With the pliers, expand the circlips just enough to fit over the trunion 
shafts, then release the pressure and let the circlips contract into the shaft 
grooves. 

Securing bearing blocks to trunion shaft 
Figure 19:C:4 
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C6. Slip the inbd bearing blocks (GM451-03 and GM451-04) onto the trunion shafts 
and secure them with circlips. If there is some play between the bearing and the 
trunion when the circlip is installed, this is acceptable. 

C7. Place the gear box upside down on a bench. 

CS. The gear box is predrilled for the bearing blocks. Place the gear leg assemblies 
into the gear box. Remember, the gear box is inverted so the gear legs should be 
also. Insert the proper shims between the GM451-03 and-04 bearing blocks and 
the middle gear box formers, as shown in Figure 19:C:5 and 19:C:6. Also, read the 
NOTE after Step C9 for an explanation of the shims. You may use thicker or 
thinner shims depending on your gear box. To get the bearing blocks into position, 
carefully work them forward until the four bolt holes of each bearing block align 
with the holes in the gear box walls. The bearing blocks are a close fit, so it might 
take you some careful trial and error to find the best path for installing the gear 
leg assemblies. See Figure 19:C:5. 

GM451-06 shim 

Positioning gear leg assemblies 
Figure 19:C:5 

(.032" thick)--+--~ 

GM451-05 shim 
(.062" thick) 

Note: Gear box shown transparent 
so you can see the gear leg mounting areas. 

Four bolt holes in 
bearing blocks should 

align with holes drilled 
in gear box sides. 
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CS.1 One important factor in gear leg installation is figuring out the exact width of the 
trunion and bearing blocks. When this is determined, the proper number of shims 
can be placed between the inbd bearing blocks and the gear box formers. There 
are several factors to consider when figuring this width: 

1. The bearings must be pressed down fully against the shoulder of the bearing 
blocks. This is done at the factory, but it is a good idea to check anyway. 

2. The trunion shaft must be tapped inbd until the outbd circlip rests against 
the bearing. Continue tapping until the outbd bearing touches the trunion. 

3. The bearing of the inbd bearing block should touch the inbd circlip. There 
will then be a gap between the inbd bearing and the trunion, but this is okay. 

When these conditions are met, you can accurately gauge the number and 
thickness of shims needed to fill the gap between the inbd bearing block and the 
gear box former. Read the next few steps for more information on these shims. 

Proper positioning of bearing blocks and trunion shaft 
Figure 19:C:5:b 
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C9. Secure the outbd bearing blocks to the gear box with AN6-11A & 12A bolts, 
AN960-616 washers, and AN 365-624A locknuts. These bolts are oriented so the 
nuts are on the outbd surface of the gear box. 

NOTE: IMPORTANT! If you don't have enough shim thickness 
between the inbd bearing blocks and the middle gear box formers, 
it is easy to pop off the circlips when the bearing blocks are bolted 
in place. We recommend a .032" AND .062" shim between the LEFT 
inbd bearing block (GM451-04) and the gear box former. We recom
mend two, .062" shims between the RIGHT inbd bearing block 
(GM451-03) and the gear box former. Your gaps may differ, so you 
can vary the number and thickness of shims to attain a near zero 
slop fit in these areas. 

Securing bearing blocks to gear box 
Figure 19:C:6 
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AN6-12A, because they also secure the bumper mounts. 

® -(Right side) AN6-12A bolt, AN960-616 washer, AN365-624A locknut 
- (Left side) AN6-11A bolt, AN960-616L washer, AN365-624A locknut 

ClO. Now you can secure theinbd bearing blocks to the gear box withAN6-11Aor-12A 
bolts, AN960-616 washers, and AN365-624A locknuts. These bolts are oriented 
so the nuts are on the inbd side. Be sure the inbd bearing blocks seat flat against 
the gear box wall before tightening the bolts. 
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Cll. Position the gear box, with gear leg assemblies installed, upside-down on a bench 
as shown in Figure 19:C :7. Rest the gear box on two 2x4' s. The forward row of bolt 
heads will rest on the forward 2x4. 

Positioning main gear legs 
Figure 19:C:7 
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C 12. Put shims between the aft 2x4 and the gear box until the forward face of the gear 
box is vertical. 

C13. Position another 2x4 (it must be at least 96" long) on the bench so its edge is 
6 1/2" forward of the forward face of the gear box, as shown in Figure 19:C:7. The 
long edges of the 2x4 should be parallel with the forward face of the gear box. 
When properly positioned, clamp the 2x4 to the bench. 

C14. Place the bumper blocks (the cast aluminum pieces with the plastic cushion) onto 
the bottom flange of the GM460-07 bumper mounts. 

C 15. Rest the gear legs against the plastic cushion of the bumper blocks. Because of the 
shape of the gear legs, the bumper blocks will tend to self-align on the GM460-
0 7' s. This is what you want, let the bumpers find their own position on the GM460-
07's to attain a snug fit between the gear leg and the plastic cushion. 

0 

Positioning gear saddles 
Figure 19:C:8 

Fwd7 
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Move GM460-02 (-01 left) casting 
on GM460-07-02 (-01 left) weldment 
to adjust height of axle. Gear leg 
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(-01 left, -02 right) 

\0 

Luncuir Intcrnnlionul Inc., Represented by Neico Aviation Inc., Copyright IC 1993, Redmond, OR 97756 



C16. Move the bumper blocks on the GM460-07 bottom flanges until the centers of the 
axles are 32 1/2" above the long 2x4 as shown in Figw:e 19:C:7 (See Step C21 for 
axle installation, we're a little out of sink here, so bear with us). The fore/aft 
positions of the gear legs are not critical. Because of stack tolerances in the 
production of the gear box, the FS location of the left and right axles may not 
match exactly. Properly setting the height of the gear legs is more important to 
the final setup of the gear box. 

C 17. When the gear legs have been properly positioned and there is a snug fit between 
the gear leg and the plastic cushion, use instant glue to hold the bumper blocks 
in position on the GM460-07 bumper mounts. Rotate the gear legs out of the way 
(into the "retracted" position). 
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C18. Use the three pilot holes in each cast aluminum bumper block to drill 1/8" pilot 
holes through the GM460-07's and gear box flanges. Be careful, there are helicoil 
threads installed in the cast aluminum saddles and you don't want to damage 
them. 

Securing gear saddles 
Figure 19:C:9 
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C19. Remove the bumper blocks from the GM460-07's and enlarge the pilot holes you 
just drilled to 5/16" diameter. 

C20. Secure the bumper blocks to the gear boxwithAN5-5A or -7 A bolts and MS35338-
45 lockwashers as shown in Figure 19:C:9. 

C21. The last parts to bolt onto the gear legs are the wheel axles. Although you will not 
install the wheels until later, the axles will help you align the gear box in the 
fuselage. Two spacers (GM472-02 & -03) are placed between the axle mount and 
the axle. In later kits, these two spacers have been replaced with a single one, 
GM472-01. Check your packing list and hardware to see what spacers you have. 
Secure the spacers and axles to the axle mounts as shown in Figure 19:C:10. 

Securing axle and axle spacer 
Figure 19:C:10 
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E. INSTALLING GEAR BOX IN FUSELAGE 

The Lancair N main gear box is positioned in the fuselage using the rear wing 
spars for reference. So, obviously, you should have both your wings installed on 
the fuselage for this section. You should also put a longitudinal support system 
along the centerline of the fuselage under the area where the gear box will go. 

The rear spar bolt plates you installed in Chapter 5 should also be installed for 
this section. And please notice that there are two spacer washers between each 
rear spar bolt plate and GM461 corner bracket. These spacer washers will 
provide the necessary clearance for the bolts that secure the GM461's to the gear 
box (read ahead to Section F for GM461 installation). 

NOTE: If you want to install the gear box into the fuselage with the 
GM460 bumper blocks installed, you must cut a hole in the fuselage 
for adequate clearance. Otherwise the bumper blocks will hit the 
curved corners of the fuselage before the gear box is in position. DO 
NOT cut or trim the bumper blocks to lower the gear box into 
position. Trim the fuselage just enough so you can remove and 
install the bumper blocks without removing the gear box. For 
better access to the bumper block area, cut a hole in the wing fairing 
rib. 

El. Make a centerline mark on the forward and aft faces of the main gear box. These 
marks will be used to align the gear box in the fuselage, so take care with the 
measurements. Also mark a centerline reference on the inside surface of the 
bottom fuselage shell. 

E2. Place the two fwd corner brackets (GM461-001 and GM461-002) against the rear 
spar bolt plates as shown in Figure 19:E:l. Two, AN970-6 washers should also be 
placed between each corner bracket and rear spar bolt plate as shown in Figure 
19:E: 1. You are not installing these pieces yet,just using them to properly locate 
the gear box. 
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E3. Place the main gear box against the rear spar, so the GM461 corner brackets and 
spacer washers are sandwiched in between. 

/ 
Fuse 
side 

Rear spar 
w/ bolt plates 

Gearbox 

Positioning gear box 
Figure 19:E:1 
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Gearbox ii 

You may have a gap between 
one rear spar plate and the gear 
box when the gear box is aligned 
in the fuselage. The gap will be 
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E4. Position the gear box so it is centered in the fuselage.Use the reference marks you 
made in Step El and the fuselage centerline on the bottom shell. Be accurate(+-
1/16"), because your wheel tracking depends on this alignment. 

In centering the gear box, one side may have to pull away from one of the rear 
spars. This is almost gauranteed because you would have had to position the rear 
wing spars exactly the same in both wings for the gear box to butt up to each spar 
snugly. So at this time, your gear box will probably rest only against the aft-most 
rear wing spar. You will later do a £lox release on the other rear spar to remove 
the gap. 

E5. Use a carpenter's level or a Smart level to check the gear box across the fwd edge. 
This surface should be level, but if needed, use a tongue depressor to adjust to gear 
box. 

Fuselage 

Leveling gear box 
Figure 19:E:2 

Carpenter's 
(bubble) level 

0 

Shim between gear box 
and fuselage if necessary 

to make gear box level. 

\.. • 
Gearbox 

0 
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E6. Now that your gear box is positioned correctly, use some scrap wood to make 
locator blocks (two against the forward face and two against each side works 
well). Use Bondo to temporarily secure the locator blocks to the fuselage. These 
blocks will allow you to quickly reposition the gear box without going through the 
alignment steps again. 

Using locator blocks 
Figure 19:E:3 

Wood locator blocks, 
bonded to fuselage with 
Bondo, help for easy re

location of gear box. 

GM461 corner 
brackets are used 
to help locate the 
gear box. Do not 

'. install brackets yet. 
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- E7. Mark the locations of the four gear box mounting flanges (1 fwd, 3 aft) onto the 
bottom fuselage shell. These outlines will be used to locate the multiple BID 
reinforcements needed for the gear box. 

ES. Remove the gear box from the fuselage, being careful not to break your wood 
locators from the fuselage.Use 40 grit to sand the areas of the fuselage where the 
BID reinforcements will be located under the gear box mounting flanges. Clean 
these areas with MC. 

F~ 

Fuselage 

\ 

Reinforcing gear box flange areas 
Figure 19:E:4 
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E9. When applying the reinforcement BID under the gear box mounting flange areas, ~ 
it is best to do all the laminates in one session and let them cure while the gear 
box is sitting in position. 20 BID is required under the fwd gear box flange and 
16 BID is required under the aft flanges. Use the plastic sandwich method of 
wetting out the BID and apply only four layers at a time in the following order: 

1. 4 BID on the fwd flange area 
2. 4 BID on the aft flange areas 
3. 4 BID on the fwd flange area 
4. 4 BID on the aft flange areas 
5. 4 BID on the fwd flange area 
6. 4 BID on the aft flange areas 
7. 4 BID on the fwd flange area 
8. 4 BID on the aft flange areas 

(leave the plastic on these laminates) 
9. 4 BID on the fwd flange area 

(leave the plastic on this laminate) 

After you have applied the last of the BID, carefully reposition the gear box, using 
the locator blocks as guides, and let it rest on the plastic covered laminates. This 
will custom fit the laminates to the gear box flanges (although if you had to shim 
the gear box level, you'll still have to do a flox release between the flanges and the 
laminates). 
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El0. When the 20 BID and 16 BID laminates have cured, remove the gear box and peel 
the last plastic layer off the BID. If you had to shim up the gear box to level it in 
Step E5, now is a good time to relevel the box by doing a flox release between the 
gear box flanges and the reinforcement BID. Sand the BID with 40 grit before 
applying a thick flox mixture and cover the gear box flanges with release tape to 
prevent the flox from sticking to them. Recheck that the top of the gear box is level 
while the flox dries. 

A 
Level 

Flox release under flanges 
Figure 19:E:5 

Fuselage 

Flox between flange 
and reinforcement BID 

Gearbox 

Gearbox 
flange (fwd) 

20or 16BID 
reinforcement 

.. / 
A Fuselage bottom 7 

E 11. Remove the gear box once again, and clean up any flox squeezeout with a Dremel 
tool. 
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E12. To secure the gear box to the fuselage, you must drill through the mounting 
flanges, then transfer those holes for drilling the fuselage. A drilling jig is made 
from the 11/4" wide, .040" thick, aluminum strips provided in the kit. Cutlengths 
of this aluminum to match the mounting flanges. 

E13. Use a few drops of instant glue to tack the .040" thick aluminum strips to the gear 
box mounting flanges. It is important to only tack the aluminum in place because 
you will have to break these pieces away from the flanges easily. 

E14. Drill 1/8" diameter holes through both the .040" aluminum strips and the gear box 
flanges as shown in Figure 19:E:6:a&b. Keep the drill at right angles to the 
flanges for best alignment. These are only pilot holes and will be enlarged later. 

Drilling flanges and aluminum strips 
Figure 19:E:6:a 

***IMPORTANT: Drill holes so the washers and nuts will not ride up 
on the inner radius of the aluminum. See Figure 19:E:9. 

Small drops of instant glue 
hold the drilling strip to 

the gear box mounting flanges. 
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/ 
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~ 
0 

A/Cup 
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Flange hole locations 
Figure 19:E:6:b 

28 holes total in fwd flange. Space holes evenly 
(about 11/4" apart, but this is not critical) and keep 
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(about 11/4" apart, but this is not critical) and keep 
them at least 1/2" away from the flange edges. 

***IMPORTANT: Drill holes so the washers and nuts will 
not ride up on the inner radius of the aluminum.. See 
Figure 19:E:9. 
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E15. Reposition the gear box into the fuselage, being careful not to break away the 
.040" aluminum strips from the flanges. Use instant glue to temporarily secure 
the .040" aluminum strips to the 20 and 16 BID reinforcements. 

E16. Now comes the delicate part. Carefully break the .040" aluminum strips away 
from the gear box flanges, leaving the thin strips glued to the fuselage. A small 
wood chisel is a good tool to crack the dabs of instant glue that bond the .040" 
aluminum to the gear box flanges. Remove the gear box from the fuselage. Now 
you have transfered the flange hole locations to the fuselage. 

E 17. Use the holes in the .040" aluminum strips as guides to drill 1/8" diameter holes 
through the 20 and 16 BID reinforcements. Be sure to keep the drill roughly 
perpendicular to the surface (when the fuselage curves up, angle the drill 
accordingly). 

Transfering flange hole locations to fuselage 
Figure 19:E:7 

After tack gluing the drilling 
strips to the 20 (or 16) BID rein

forcements, break away the drilling 
strips from the gear box. Remove 

gear box from fuselage. 
0 
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E18. Remove the .040" aluminum strips from the fuselage. 

El9. Reposition the gear box in the fuselage and align the 1/8" pilot holes. A few 1/8" 
clecoes will both align the gear box and hold it there for drilling. 

E20. From underneath the fuselage, enlarge the pilot holes through both the fuselage 
and the gear box flanges to 1/4" diameter. Don't use a 1/4" drill immediately. 
Instead, use a 3/16" drill first, then step up to 1/4". This gradual enlarging 
produces cleaner, tighter tolerance holes. Be sure to keep the drill at right angles 
to the bottom of the fuselage. 

Drilling through bottom fuselage 
Figure 19:E:8 

Drill at right angles to 
the fuselage bottom. 

.040" aluminum drilling 
strip glued to 20 (or 16) 

BID reinforcements. 

0 
0 

~ 
Fuselage bottom Use 1/8" D drill for pilot holes 
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E21. Countersink the 1/4" diameter holes youhavejustdrilled to accomodate MS24693-
8103 flush head screws. Yes, the screw heads, although flush, will be visible from 
the bottom of the fuselage. 

E22. The gear box is secured to the fuselage with MS24694-8103 screws (except in the 
doubler area), AN960-416 washers, and AN365-428A locknuts. 

NOTE: Don't permanently install the gear box at this time. Because you'll be 
removing and installing the box for the rest of this chapter, it is a good idea to 
secure the box in place with just a few (4 or 5) screws using castle nuts for easier 
removal. 

A/Cup 

F~ 

Gearbox 
mounting flange 

Securing gear box 
Figure 19:E:9 

Do not let loclmut and 
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E23. Position the aluminum flange doubler (GM459-021) over the forward flange as 
shown in Figure 19:E:10:a &b. 

E24. Match drill the GM459-021 doubler using the 1/4" diameter holes you drilled 
through the flange. 

E25. Secure the GM459-021 doubler using the same screws that hold the gear box to 
the fuselage, as shown in Figure 19:E: 10:b. Of course, longer screws (MS24694-
S109) will be required. 

Securing GM459-021 flange doubler 
Figure 19:E:10:a 
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Securing GM459-021 flange doubler 
Figure 19:E:10:b 
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F. INSTALLING GM461 CORNER BRACKETS 

To secure the gear box to the fuselage sides, metal brackets are installed a tall four 
corners of the gear box. You have already used the fwd two brackets to space the 
gear box back from the rear wing spars. Now you will install these fwd brackets. 
GM461-001 is the left, fwd corner bracket, and GM461-002 is the right. 

For this section, you should have the wings installed to properly position the fwd 
corner braces. The gear box should also be installed withjust a few screws because 
you will be removing it a few times in this section. Remove the gear legs, the 
GM460-07 bumper mounts, and the bumper blocks from the gear box. This will 
ease getting the gear box in and out. 

GM461-002 
corner bracket 

GM461 gear box corner brackets 
Figure 19:F:1 

GM461-001 
corner bracket~ 

~~:: / ,,, 
,: / ,-... 

~Gearbox 
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Fl, The forward two corner brackets (GM461-001 and GM461-002) must be modified 
slightly for ease of installation. Figure 19:F:2 shows the areas of these corner 
braces that must be trimmed away. Use a bench type grinder for trimming. If you 
have a later kit, the forward corner braces may not require modification. Check 
the dimensions as shown in Figure 19:F:2 to see if you must modify the braces. 

Fwd corner bracket modification 
Figure 19:F:2 
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F2. Position the GM461 fwd brackets against the fwd face of the gear box as shown 
in Figure 19:F:3. Notice that there is a left and right corner bracket. Position the 
brackets so the reinforced area is centered behind the rear spar bolt. The brackets 
should be spaced about .250" away from the fuselage sides to allow for the BID 
reinforcement that you will apply. When satisfied with the bracket positions, 
mark on the inside of the fuselage where brackets will be mounted. The exact 
position of these brackets is not critical, as long as they rest flush against the gear 
box and roughly follow the contour of the fuselage sides. 

F3. Use 40 grit to sand the areas of the fuselage where the reinforcement BID will be 
applied for the two GM461 corner brackets. Clean these areas with MC. 

F4. Apply 20 BID to the fuselage sides where GM461 corner braces will be mounted. 
Size the 20 BID about 1/4" larger than the outline you drew of the brace's 
mounting areas. 

Locating GM461 brackets 
Figure 19:F:3:a 
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Locating GM461 braces 
Figure 19:F:3:b 
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F5. Reposition the GM461 corner brackets and push them flat against both the fwd 
face of the gear box and the 20 BID reinforcement laminates you just applied .. Do 
the brackets rest flush with the 20 BID? Probably not. If they don't, do a £lox 
release between the brackets and the 20 BID reinforcements. Apply release tape 
to the brackets where they set into the £lox. Also remember to sand and clean the 
areas where £lox is applied. When the £lox is curing, be sure the brackets are held 
flat against the fwd face of the gear box. 

F6. When the £lox has cured, remove the gear box from the fuselage. With the GM460-
07 bumper block mounts removed, you will be able to remove the gear box without 
removing the corner brackets. Otherwise, the corner brackets will have to be 
removed with the box. Reposition the corner brackets against the £lox release you 
just did, and secure the brackets with a few drops of instant glue. 

Forming flox pad on 20 BID 
Figure 19:F:4 
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F7. Use the predrilled holes in the GM461 corner brackets as guides to drill 1/4" ~· 
diameter mounting holes through the fuselage sides (six holes per side). The top 
three holes will be drilled all the way through the fuselage, exiting above the wing 
fairing. The bottom three holes will also be drilled through the fuselage, but will 
not extend through the fairing. The bottom three bolts will be accessible from 
inside the wing fairing (an access hole can be cut through the Clark foam wing 
fairing rib in the flap area, after the wing has been removed). 

FS. Countersink the top three holes on each side of the fuselage. Countersink from 
the outside for a MS24694-S103 screw. 

F9. Secure the GM461 corner brackets in place with AN4-10A bolts through the 
bottom three holes of each brace. The final bolt length may differ between planes, 
so add washers if necessary. For proper gear box clearance, the heads of the bolts 
must be on the inside of the fuselage. The nut for these bolts must be tightened 
through access holes in the wing fairing. If your wing is still installed, just wait 
to tighten these bolts until it has been removed. 
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FlO. Use MS24694-S103 screws thfough the top three holes of each bracket to secure 
them to the fuselage sides. The final screw size required may differ between 
planes, so add washers if necessary. 

Securing GM461 corner brackets 
Figure 19:F:5 
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Fll. Reinstall the gear box into the fuselage with a few screws. 
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Fl2. To secure the rear wing spars to the gear box, the rear spar bolt plates should be 
parallel with the forward face of the gear box. With all the different factors and 
parts involved, your rear spar bolt plates most likely will not meet this condition. 
To fix this, unscrew the bolt plates from the rear spars and cover the forward face 
of the 1/4" thick bolt plates with release tape. Do a flox release between the 1/4" 
thick bolt plates and the rear spar, keeping the 1/4" thick plates parallel with the 
fwd face of the gear box as shown in Figure 19:F:6:a&b. Remember to insert the 
AN970-6 spacer washers between the rear spar bolt plates and the GM461 
brackets. The flox will tend to fill up the four bolt plate mounting holes in the rear 
spar, but these are easily redrilled later. 

Fl3. Now cover the aft face of the 1/8" thick rear spar bolt plates (the ones that are on 
the fwd face of the spar) with release tape. Do a flox release between these bolt 
plates and the rear spar to make the plates parallel with the 1/4" thick plates. See 
Figure 19:F:6:a&b. 

Aligning rear spar bolt plates 
Figure 19:F:6:a 

(BEFORE) 

Gearbox 

Notice that the rear wing 
spar is not correctly aligned 
with the fwd face of the gear 

box. In this condition, the rear 
spar bolt would twist the spar 

when tightened. 

0 

0 

0 

GM461-001 (-002) 
corner bracket 

k
Boltplate 
(1/4" thick) 

Bolt plate 
(1/S"thick) 

/ 
Rear wing 

spar 

AN970-6 
spacer washers 

L-----between bolt plate 
and GM461 bracket. 
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Aligning rear spar bolt plates 
Figure 19:F:6:b 

(AFTER) 0 

Gearbox 0 

\ 0 

The rear spar bolt plates have 
been aligned with the fwd face 

of the gear box, using flox 
releases. 

Fuselage bottom 
--... 

GM461-001 (-002) 
fwd corner bracket 

Bolt plate 
(1/4" thick) 

' 
·' 
:~ 
·' 1 ;, .. 

•. 

Bolt plate 
(1/8 thick) 

Rear wing spar 

Fl4. After the flox has cured, redrill the four bolt plate mounting holes in each rear 
spar. Secure the bolt plates to the rear spars with the same hardware. Longer 
screws, MS24694-S106, are provided in the kit if necessary because of the flox 
release. 
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F15. Recheck the incidence on your wings to make sure they have not strayed from 
+1.6°. Use the alignment you made back when you joined the wings to the 
fuselage. 

F16. Use the 3/8" diameter holes in the rear spar bolt plates as guides to drill similar 
sized holes through the GM461 corner brackets and the gear box. Simply running 
a 3/8" drill through all that steel and aluminum would be difficult and not produce 
clean holes. It is best to use a 3/8" drill to spot the hole locations in the GM461 
brackets to a shallow depth (you're basically using the drill as a centerpunch), 
then remove that drill and use a 1/8" diameter bit to drill a pilot hole all the way 
through the GM461's and the gear box. Once you have two pilot holes, increase 
their size with 1/16" larger bits until you have reached 3/8" diameter. An angle 
drill is required for this step because of interference from the aileron bellcrank 
mounts. 

Securing rear wing spars 
Figure 19:F:7 

GM461~ 0 

Gearbox 

\ 
0 

0 

AN365-624A 
locknut~ 

washer 

Rear spar bolt t,la•;:::: 

'· -: 

Rear spar bolt 
: _..-plate (1/8" thick) 

...........__Flox 
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Fl 7. The rear wing spars are secured to the gear box with AN6-21A bolts, AN960-616 
washers, and AN365-624A locknuts. Don't bother to secure the rear spars right 
now, but this is the hardware you will eventually use. Congratulations, your wing 
mounting structure is now complete. 

FIS. Remove the wings from the fuselage so you can complete the GM461 corner 
bracket installation. 

F19. To help maintain good alignment, insert the AN6-21A rear spar bolts through the 
GM461 brackets and the gear box. No need to tighten them. 

F20. The GM461 corner brackets are secured to the gear box with three AN5-7 A bolts 
each. The left-right alignment of these bolts is important so the nuts will be 
located in the middle of the flanges formed by the gear box sides. Because these 
flanges are inside the gear box (and hidden by the top cover of the gear box), small 
pilot holes should be drilled before going to the 5/16" diameter drill. Use Figure 
19:F:8:b to find the approximate hole locations. Again, an angle drill is required 
for this step because of interference from the aileron bellcrank mounts. 

Securing GM461 brackets to gear box 
Figure 19:F:8:a 

Gearbox 

\ 

A/Cup 

L:d 
Fuselage 

bottom~ 

0 

0 

0 

GM461 
corner 
bracket 

AN5-7A bolts 
AN960-516 washers 
AN365-524A locknuts 
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Securing GM461 brackets to gear box 
Figure 19:F:8:b 

O = Factory installed screws in 
fwd face of gearbox. 

Step #1. Install the gear box and GM461 brackets 
in the fuselage. 

Step #2. Find the locations of A, B, & C. 

Step #3, Drill 1/8" pilot holes at A, B, & C, then 
enlarge holes to 5/16" diameter. 
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G. INSTALLING GM462 CORNER BRACKETS 

The GM462 corner brackets secure the aft corners of the gear box to the fuselage 
sides. They are installed very similar to the GM461 brackets. 

GM462-002 
corner bracket 

( 

GM462 gear box corner brackets 
Figure 19:G:1 

JB 
'GM462-001 

corner bracket 

~Gearbox 
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Gl. Place the GM462 corner brackets against the aft side ofthe gear box, at each 
corner. Position the GM462 brackets as shown in Figure 19:G:2. Mark on the 
fuselage side where the brackets will be mounted. 

Positioning GM462 corner brackets 
Figure 19:G:2:a 

Fuselage side 

.200" gap (approx.) 

GM462-001 
aft corner bracket 

3 1/4" 

GM459-016 
corner brace 

16BID 
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Positioning GM462 corner brackets 
Figure 19:G:2:b 

.200" gap 
(approx.) 

Gearbox 
(left side) 

Fwd 

Ou~ 

Gearbox 
(aft bulkhead) 
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G2. Remove the brackets and use 40 grit to sand the fuselage sides where they will 
be mounted. Clean these areas with MC. 

G3. Apply 16 BID to the fuselage sides in the areas where the GM462 brackets will 
be mounted. Make the 16 BID 1/4" larger than the flanges of the GM462 brackets. 

Fuselage 
side 

Reinforcing GM462 mounting area 
Figure 19:G:3 

16 BID reinforcement 
and flox release 

GM421-001 
corner brace 

Gearbox 
(aft bulkhead) 

\ 

G4. When the 16 BID reinforcements have cured, reposition the GM462 brackets 
against the gear box and fuselage side. Like the fwd corner brackets, the GM462 
brackets will probably not rest flush against the 16 BID reinforcements. A flox 
release should now be done between the GM462 brackets and the 16 BID. Be sure 
to cover the mounting flanges of the GM462's to prevent the flax from sticking. 
Also sand and clean the 16 BID reinforcements where the £lox is applied. The 
GM462 brackets should be held firmly against the aft face of the gear box while 
the £lox is curing. 
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GS. When the floxhas cured, use the predrilledholes in the GM462 brackets as guides 
to drill through the fuselage sides for the mounting screws as shown in Figure 
19:G:4. The screws are 1/4" diameter. 

G6. Countersink the fuselage sides for the MS24694-S 103 mounting screws as shown 
in Figure 19:G:4. 

screws 
AN960-416 

washers 
AN364-428A 

locknuts 

Mounting GM462's to fuselage side 
Figure 19:G:4 

GM462-001 corner brace 
(shown as hidden lines so 
you can see the nuts and 

washers) 

A/Cup 

Ou~ 

Gearbox'-. 

',r-...,,...-----------='llri...~----------r 
----1 

I 
I 
I 
I 
I 
I 

16BID 

G7. Secure the GM462 brackets to the fuselage sides with MS24694-S103 screws, 
AN960-416 washers, andAN364-428A locknuts. The final screw length required 
may differ between planes, so add washers if necessary. 
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GS. With the gear box installed and the GM462 brackets secured to the fuselage sides, 
drill for the bolts that will secure the brackets to the gear box. See Figure 19:G:5 
for hole locations. Beware not to drill through the rivet that holds each gear box 
side to the aft bulkhead. Use a 1/8" drill to make pilot holes for the for bolts, then 
increase the size of the drills until you have reached 1/4" diameter. This will 
produce cleaner holes than drilling with 1/4" right away. 

Securing GM462 brackets to gear box 
Figure 19:G:5:a 

GM462-001 
corner bracket 

+ = Drill 1/4" diameter holes 
at these locations 

() = Factory installed rivet. Avoid 
drilling too close to this rivet 

GM459-016 
corner brace 
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I 

\ +---1----'-
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Securing GM462 brackets to gear box 
Figure 19:G:5:b 

GM462-001 
corner bracket -----... 

AN4-10A bolts 
AN960-416 washer 1------t 

AN365-428A locknut 

Fuselage bottom 

\ 

0 

0 

-, 
J __ ., 

Gearbox 

G9. Secure the GM462 brackets to the gear box with AN4-10A bolts, AN960-416 
washers, and AN365-428A locknuts. 
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LEFT BLANK INTENTIONALLY 
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I. HYDRAULIC CYLINDER INSTALLATION 

The Lancair N main gear legs are retracted using a rack and pinion system. You 
have already installed the pinions on the gear legs. Now you will install the rest 
of the retraction linkage in the gear box. The text and drawings in this section will 
refer to the left hydraulic cylinder installation. The right cylinder installation is 
just a mirror image. 

Hydraulic cylinder 
Figure 19:I:l 

Mechanical downlock 
release----._ 

Main gear hydraulic cylinder 
(GM471) 

• 0 
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Il. Secure the support arms (GM4 73-01 & 02) to the rack housing (GM465) with 
4-AM20 screws as shown in Figure 19:I:2. The GM4 73-01 support arms should 
be secured to the outbd side of both GM465's. The GM473-02 arm should be se
cured to the inbd side of the GM465. The mounting holes in the support arms are 
countersunk on both sides for this reason. Use a drop of Loctite #242 on each 
screw. 

4-AM20 

Rack housing/Support arm assembly 
Figure 19:I:2 

GM473-02 
support arm 

~ 
flush head allen screw 

~-\ 4-AM20 

support arm 

Larger (unthreaded) holes 
in GM465 are located on 
outbd side. flush head allen screw 
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I2. Screw an AN315-6 check nut and the rack (GM4 70) onto the end of the cylinder 
until they bottom out on the threads. 

I3. Loosely bolt the support arms to the hydraulic cylinder housing as shown in 
Figure 19:I:3. Do not tighten the bolts yet because adjustment may be required. 
To save a little ink, let's call this collection of parts (cylinder, rack, support arms, 
and rack housing) "Assembly A". You will be installing this assembly a few times 
to get the proper alignment. 

GM470rack 

Assembly "A" 
Figure 19:I:3 

GM471 hydraulic cylinder 

Shaft~ 

AN316-6 check nut/ 

GM471 hydraulic 
cylinder~ 

1/4 x 3/4, NC GR8 C/S 
bolt (4 places) 

Z9270 washer (4 places) ~ 
---.:__..._ ~ ~, /,A._/ 

'@-.____ 
GM473-02 

~ 

GM473-01 

0 
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14. Bolt the cylinder attach bracket (GM459-019-01 left, GM459-019-02 right) to the 
aft end of the hydraulic cylinder as shown in Figure 19:I:4. Install the cylinders 
in the low position. If they are installed in the high position, they will protrude 
through the seat. 

Aft cylinder bracket 
Figure 19:I:4 

GM459-019 aft cylinder 
/ attach bracket 

AN960-416 
washer 

=~~::====== 

GM471----"""'\ 
Hydraulic cylinder 

Outbd 

r 
Fwd 

15. Lower Assembly "A" into the gear box. Bolt the rack housing (GM465) to the 
pinion plates (GM456's) as shown in Figure 19:I:5. GM468 spacers (acting here 
as bushings) are required in the rack housing. The GM459-019 cylinder bracket 
should rest flush against the aft gear box bulkhead. The bottom edge of the 
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15. Lower Assembly "A" into the gear box. Bolt the rack housing (GM465) to the 
pinion plates (GM456's) as shown in Figure 19:I:5. GM468 spacers (acting here 
as bushings) are required in the rack housing. The GM459-019 cylinder bracket 
should rest flush against the aft gear box bulkhead. The bottom edge of the 
cylinder bracket should be level with the bottom edge of the GM459-019-03 
bracket (GM459-019-03 is the bracket that secures the middle gear box formers 
to the aft gear box bulkhead. This "T" shaped bracket is pre-installed at the 
factory). 

NOTE: Gear leg, trunion, 
and rack are not shown. 

Installing Assembly "~' 
Figure 19:I:5 

GM473-02 

~ 

_,.A1111---GM473-01 

GM468 bushing 

/ (3 req,J 

~@ 
~ c:::o @ 

I The AN4H27A bolts will 
be safety wired together 
during final installation. 
Don't bother right now. , 

AN960-416 
washer (3 Req.) 

AN4H27A bolts 
(drilled heads) 
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I6. The final alignment of the GM459-019 cylinder bracket is done left and right. 
With all the bolts of Assembly "A" snugged up, there should be very little left and 
right play between the Assembly "A" and the main gear trunion. Shift the 
cylinder bracket left or right slightly to get the best alignment between the 
GM4 70 rack and the GM469 pinion. When the alignment looks good, use instant 
glue to hold the cylinder bracket to the aft gear box bulkhead. Unbolt the bracket 
from the cylinder and remove the rest of Assembly "A" from the gear box. 

Aligning rack and pinion 
Figure 19:I:6 

For proper alignment, Assembly "A" should 
be square with the pinion gear and trunion. 
When all the bolts of the system are snugged 

up, the cylinder will pretty well self align. 

Fwd7 

Outbd 
Move GM459-019 bracket 
left or right if necessary 

to align Assembly "A". 

17. Use the two predrilled inbd holes of the GM459-019 cylinder bracket as guides to 
drill 1/4" diameter holes through the aft gear box bulkhead. An angle drill is 
required for this step because of the middle gear box formers. Also, the drilling 
is much easier if the gear box is removed from the fuselage. The instant glue bond 
can easily be broken, so a clamp should also be used to maintain the bracket 
alignment. 
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IS. One more 1/4" diameter bolt hole needs to be drilled through the GM459-019 
bracket and the aft gear box bulkhead. This remaining hole is best drilled from 
behind the gear box. Place the template in Figure 19:I:7 against the aft face of the 
gear box, using the two holes you drilled in Step 17 as references. (To avoid having 
to cut up or copy this page, a duplicate template is provided on the next page.) The 
template will show you where the remaining 1/4" diameter hole needs to be 
drilled. Drill the hole at this time. Again, to prevent the GM459-019 bracket from 
wandering during the drilling process, you should secure it to the gear box with 
the proper bolts as shown in Figure 19:I:8. 

Predrilled 1/4" D. 
holes 

Drilling template for GM459-019 bracket 
Figure 19:I:7 

Drilling 
template 

I -t+) 
A/Cup -

~tbd 

7 
11/2" 

1/2" .._ 

Drill remaining 1/4" D. 
hole through both gear 

box and GM459-019 
at this location 
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Drilling template for GM459-019 bracket (Duplicate) 
Figure 19:I:7:a 

Predrilled 1/4" D. 
holes 

0 

Drilling 
template 

I -t+l 
A/Cup -

~tbd 

7 
11/2" 

1/2" ~ 

Drill remaining 1/4" D. 
hole through both gear 

box and GM459-019 
at this location 
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I9. Secure the GM459-019 cylinder bracket to the aft gear box bulkhead with AN4-
6A bolts, AN960-416 washers, and AN365-428A locknuts as shown in Figure 
19:I:8. 

Fwd 

Ou:J 

/ 
Aft gearbox 

bulkhead 

Securing GM459-019 bracket 
Figure 19:I:8 

AN4-6A 
bolt 

\ 

GM459-019 cylinder 
attach bracket 

AN4-6A 

/ bolt 

,'"""v',_...;y"., 

~/ 
AN960-416 washers 

AN365-428A locknuts 
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IlO. Now we will adjust the rack to get the correct meshing of the rack and pinion 
gears. Bolt the hydraulic cylinder to the GM459-019 bracket. Do not bolt the 
GM465 rack housing to the GM468 pinion plates. 

Ill. Push the GM470 rack aft until the hydraulic piston has bottomed out in the 
cylinder. The mechanical downlock will have to be lifted for the piston to bottom 
out. After the piston has bottomed, the mechanical downlock will lock the piston 
in the proper position. The rack gears will probably not mesh perfectly with the 
pinion gears. For now, just let the rack ride up on the pinion gears. 

112. To make the rack and pinion gears mesh properly, you must slowly unscrew the 
GM4 70 rack from the hydraulic cylinder. Grasp the rack with a wrench to prevent 
it from turning. Grasp the shaft of the hydraulic cylinder with a wrench also. 
There are flats ground into the shaft for this purpose. Make sure the check nut 
behind the rack is loose. Now turn the shaft of the hydraulic cylinder, slowly 
unthreading the rack until the gears of the GM4 70 rack and the GM469 pinion 
mesh properly. You will be moving the rack forward in the gear box when you 
unthread it from the shaft. Secure the rack with the check nut when satisfied with 
its position. 

The important factors in this process are: 
1). The piston must be bottomed out in the cylinder with the mechanical downlock 
engaged. 
2). The gear leg should be resting against the downstop cushion. 
3). You should adjust the rack forward ONLY until it meshs with the first gear 
of the pinion. 
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Pinion--...,,.1 
gear 

GM470 rack 

GM469 
pinion gear 

Adjusting rack position #1 
Figure 19:I:9:a 

Hydraulic piston is bottomed 
out (aft) with mechanical 

downlock engaged. 

NOTE: Rack and pinion gears 
do not mesh properly. 

Adjusting rack position #2 
Figure 19:I:9:b 

Crescent wrench ,,,,,,.,,,,. 
(or any wrench) to 
prevent the rack 

from rotating. 

GM47Drnck 

Rack and pinion gears 
are meshing evenly. 

Use a WJ.•ench to turn the 
hydraulic shaft, unthreading 
the rack until the 1·nck and 
pinion gears mesh properly. 

(\ 

Shaft of hydraulic 
cylinder 

Wrench 
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Mechanical downlock 
release tool 

. 090" aluminum 

Adjusting rack position #3 
Figure 19:I:9:c 

GM171 
hydraulic cylinder 

Shaft 

Piston 

This shaft is the 
mechanical downstop 
release. Insert the 
release tool in the 
slot and pull up to 
release the downstop 
pin . 

0 

NOTE: At this point in the hydraulic cylinder installation, we will 
be describing the final installation. However, given that you have 
a lot of work left to do around the gear box, it may be a good idea to 
hold off final installation to avoid fouling the cylinder with fiber
glass dust, metal shavings, etc. Whatever you decide, just be sure to 
keep the cylinder and rack clean of anything but lubricating 
grease. 
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Il3. Now that the gears of the rack and pinion are meshing properly, you can again 
secure the GM465 rack housing to the GM456 pinion plates. This time, though, 
slide the GM464 grease block between the rack and the rack housing as shown 
in Figure 19:I:10. The threaded hole for the grease fitting should be biased 
forward in the rack housing. 

Installing rack housing and grease plate 
Figure 19:I:10 

see the GM464 grease block. 

GM465 rack housing shown\ 
in hidden lines so you can 

Rounded, bottom end of 
grease block is always on 

the aft end. 

GM470rack r------------------7 r l..o.-....,'""-"_ 

1 
GM464 grease block 

------------------

Aft end 

\ 
GM464 
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NOTE: Don't be confused by 
the orientation of this 

drawing. We are showing 
GM464 upside down to 
show you. the grease 

channels on the bottom 
side. 



114. Screw a grease fitting (Part# 1095Kll) into the GM464 grease plate. 

115. Install 90117A540 socket cap screws and MS35649-2252 check nuts into the 
GM464 grease plate as shown in Figure 19:I:ll. These screws will press the 
GM464 grease plate against the GM4 70 rack, keeping the rack and pinion gears 
meshing properly. Adjust the height of the screw just until there is light pressure 
against the rack. Tightening the screws too much will cause excessive wear in the 
system. Lock the set screw in position by tightening the check nut against the 
rack housing. 

MS35649-2252 

checkn\ 

/.,.--

GM470 rack 

Installing set screws in GM465 
Figure 19:I: 11 

90117A540 MS35649-2252 
**GM464 grease plate socket cap screws check ut 

(hidden lines) 

~ GM465 rack housing 

---------- - --, 
I 

** I 

~...____ GM469 pinion gear 

The cap screws push the grease plate against 
GM470. This ensures that the rack and pinion 
gears do not separate. Only slight pressure 

against GM470 is required. 
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J. AFT SEAT BELT ATTACHMENTS 

The aft seat belts attach in three places. The two inboard belts for the rear 
passengers both attach to the factory installed center seat belt lug. The outbd seat 
belts attach to lugs mounted to the sides of the gear box. 

Aft seat belt attachment points 
Figure 19:J:1 

Lancnir International Inc.,Rcprcoontcd by Ncico Avinlion Inc., Copyright© 1994, Redmond, OR 97756 

. / Left side seat 
¥ belt lug 



Jl. Position the side seat belt lugs as shown in Figure 19:J:2. 

Locating aft seat belt lugs 
Figure 19:J:2 

Side Seat 
Belt Lug I GM459-027 

11" ----.----i / 
3/4" 

0 0 

Gear Box Side 

......__ Gear Box Aft Bulkhead 

J2. Use the predrilled holes in the side seat belt lugs as guides to drill the 1/4" 
mounting holes through the gear box sides. 

J3. Secure the side seat belt lugs to the gear box with AN4-6A bolts, AN960-416L 
washers, and AN365-428A locknuts. 
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J3. Secure the side seat belt lugs to the gear box with AN4-6A bolts, AN960-416L 
washers, and AN365-428A locknuts. 

Securing seat belt lugs 
Figure 19 :J :3 

Gearbox top 

----~""' Gear box side-

GM459-027 
Side seat 
belt lug 

AN365-428A 
locknut 

~960-416L 
washer 

A/Cup 

Loutbd 
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K. JACK POINT INSTALLATION 

To provide hard points for raising the Lancair IV for gear retraction tests, two jack 
point weldment are bolted to the forward face of the fwd shear panel. These two 
weldments use the beefy spar carrythru to raise the aircraft. An engine hoist is 
used to raise the nose of the aircraft for retracting the nose gear. 

NOTE: Earlyjackpointweldmentshad two 3/16" D. holes in their top flange. 
If you have one of these early weldments, please drill out these top two holes 
to 5/16" diameter. 

Lancair IV jack points 
Figure 19:K:1 

Hydraulic jack 
(two total, one under 

each jack point) 

Tail support -~►---' 
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Kl. The jack point weldments (JP 32li's) are indexed off the fwd, outbd mounting 
holes for the pilot and copilot seats. In fact, the weldments also use these two holes 
for mounting. Check that these two holes are each 6 7 /16" from the fuselage side 
and 1 3/16" fwd of the shear panel's aft face. 

K2. From the centers of the seat mounting holes decribed in Step Kl, measure inbd 
11/16". This will be the centerofthejackpointweldment'svertical tube. Transfer 
these two points to the inside of the fuselage floor. Drill a 5/8" hole through the 
fuselage floor at the two reference points. 

References for locating jack point weldments 
Figure 19:K2:a 

Fuselage 

s~ 

hole 

0 

Outbd J 

✓ 
Aft shear panel 

0 

Note: Although the seat 
mounting holes are all 

shown, you probably have 
not drilled them yet. 
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References for locating jack point weldments 
Figure 19:K:2:b 

A/Cup 

Loutbd 

11/16 

Fwd shear panel 

I I 

5/8" D hole for jack/ 
point weldment 

A/Cup 

LFwd 
► 

Shear 
panel 

support 

i 

Fwd shear 
panel 

This hole will be 
elongated for in
stallation of the 

weldment. 

1:7/8" 

L
_:-'"'~=~ --~~~,~~t,:=.4=1F=,,,=r:=~=A==l..=,R==':..®---=!JV~--_Jl.·.1.· .. ·~.~.-8.7.·.·· .. ··· .. 1.·f-=-ch=a::,p:.:t::.:er.:l:.:9 _ ___JLR_E_V_. __ C.::.6.::...:.../ .::.5.:-1.:-9.:4=---!-i!-¥-l-l 
_.. .== . Main Gear Installation 

Lnncuir Inlernnlionnl Inc., Rcpreaenled by NeicoAvialion Inc., Copyright© 1994, Redmond, OR 97756 



K3. Insert the jack point into the holes in the fuselage floor. These holes will have to 
be elongated so the jack point can be inserted, then tilted back until it rests 
against the fwd shear panel. 

K4. Temporarily secure the jack point weldment to the shear panel flange using the 
fwd, outbd seat holes. Use a 5/16" D. bolt through these holes. 

K5. Check that the vertical tube of the jack point weldment is truly vertical 
(perpedicular to the top of the shear panel). Hold the jack point in position. Use 
the two holes in each vertical jack point flange as guides to drill two, 1/4" D. holes 
through the vertical shear panel. Slide a couple AN4 bolts through these holes 
and drill the last mounting hole (5/16"D.) through the shear panel flange, using 
the top weldment flange as a guide. 

Mounting Jack point weldment 
Figure 19:K3 

Shear box cover 

MS24694-S103 

~ AN365-524A 
locknut 

Create a hard point~ 
out offlox. 

screw ___ .,J':t;. ~:!lt-1 AN365-428A locknut 
AN960-416 washer 

Fwd shear 
panel------..,,,._ 

Jack point 
weldment 

L.a..---JP324 

Hydraulic jack shaft ----...►a 
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K6. To avoid interfering with the wing spars, countersink the four jack point 
mounting holes on the aft face of the shear panel. Use MS24694-S103 screws 
(pointing forward) to secure the jack point weldment to the shear panel. Use and 
AN5-10A bolt to secure the top, inbdholes of the weldments. The top, outbd holes, 
of course, are secured with the seat bottom studs. 

K7. To stabilize and support the tail of the aircraft whenitisjacked up, a simple frame 
is made out of2x4's as shown in Figure 19:K:4. Clamp the 2x4's together with C 
clamps so you can adjust the height and width. tape a cushion to the supports 
where they contact the airframe to avoid scratching. The 2x4 frame supports the 
tail at about FS244. 

WARNING: When the airplane is lifted on the jacks, DO NOT work 
inside the cockpit aft of the main spars without the tail support in 
place. You could push the CG too far aft and the aircraft could fall 
off the jacks. Also beware of jostling the aircraft when it is on the 
jacks and stay out from under it at all times. Safety first! 

Tail support 
Figure 19:K:4 

For easy adjustment of the 
tail support, use C clamps to 

hold the 2x4's together. Lancair IV tail section 
at about FS244 

Cushion ends of 78" ___.- ---~ 
pieces to avoid hurting 

finish of the tail. ~ 

" 

6'' pieces of 2x:4 
are placed between 

the 48'' and 78'' 1;-
. -

96" u · /-----~--~-----'\ · 0 
V t..J 

Floor 
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L. MAIN GEAR WHEELS AND TIRES 

10 

13 

The main gear of the Lancair N uses 6.00 x 6 wheels and tires. In this section, 
we will describe the assembly and installation of the wheels and tires. Installa
tion of the brakes we will leave to a later chapter (Chapter 23). For proper fitting 
of the main gear doors, the wheels and tires should be installed. 

9 

12 

6.00 x 6 main wheel (Cleveland) 
Figure 19:L:1:a 

1 

3 

2, 8 

1 - Inner wheel half assy. 
2 - Bearing cup 
3 - Outer wheel half assy. 
4 - Disc brake assy. 
5 · Bolt 
6 - Washer 

11 

9 
2, 8 

4 

7 -Nut 
8 - Bearing cone 
9 - Ring, grease seal 
10 - Ring, grease seal 
11 - Felt, grease seal 
12 - Felt, grease seal 
13 - Ring, snap 

13 
9 
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~ 

Ll. Disassemble the 6.00 x 6 wheels, bearings and all. 

Chapter 19 IREv. C9 /1-16-95 )a< 

Main Gear Installation )0< 
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L2. Place the half of the rim without the valve stem on a bench with the outbd face 
of the rim down. 

L3. Insert the 6.00 x 6 tube into the tire. Inflating the tube with a very small amount 
of air (just enough to unfold it) helps ease assembly and prevents kinks. 

L4. Place the tire and tube onto the rim you have set on your bench. Push the tire down 
onto the rim, always avoiding pinching the tube. You will not be able to push the 
tire all the way onto the rim, the tire will be fully seated with air pressure. 

Assembling tire and wheel 
Figure 19:L:2 

I!! l!il ........ ____ _ 
-Locknuts 

~wa,1,= 

1~◄---- 6.00 x 6 tire 

... I I 

il ·n ·n, ~ --,__ Wheel bolts 
(vary with manufacturer) 
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L5. Place the other half of the rim onto the tire, aligning the valve stem hole to the 
red dot on the tire and the three bolt holes. Pull the valve stem through the rim 
as you work the rim down. Here is where most people damage the tube. If you're 
not careful when pushing the rims together, you can easily pinch the tube or stem 
between the rims. Instant leak! This problem can be avoided by just being careful 
and aware of the danger. 

L6. Before the two halves of a Cleveland rim can be secured together, the brake disc 
assembly must be placed onto the inbd face of the wheel (the side opposite the 
valve stem). The two rim halves and the brake disc are secured together with the 
manufacturer supplied bolts and nuts. 

The brake discs of the Mateo rims are not installed until the brake assemblies are 
mounted in Chapter 23. You can secure the two rim halves together without the 
brake disc. 

L 7. If you have the Condor brand 6.00x6 tires inflate them to 40+/- psi. If you have 
the McCreary brand 6.00x6 tires, inflate them to 60+/- psi. It is a good idea to 
do this slowly and bounce the tires a few times before reaching full inflation. This 
will help loosen any folds in the tube. 

LS. Grease the two wheel bearings with a quality grease, making sure the grease 
penetrates the entire bearing. 

L9. Place the bearings into the races of the wheel. After the bearings are placed into 
the race, a seal consisting of two thin steel washers and a felt washer is secured 
with a retainer ring. The seals and rings retain the bearings in the wheel. 

Ll0. Now the wheels are ready to be mounted to the axles. Carefully slide the wheel 
onto the axle until the inbd bearing is seated. Secure the wheel with an MS21025-
24 axle nut. Tighten the nut until there is no slop in the wheel bearings, then lock 
the axle nut in position with an MS24665-362 cotter pin. 
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Securing wheels to axles 
Figure 19:L:3 

Brake Mount 
installs here 

I 
MS24665-362 ,orpm 

'()( 
I 

MS21025-24 
axle nut 
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0 deg. Toe 

A 

/ 
-. 

" I \ 
I \ 

\ 

TOEANGLE 
Figure 19:L:4 

Note: Setcamberascloseto2deg 
as possible, as 1st flight will 
determine any necessary 
adjustments. 

--J~l4--2 deg. positive camber 
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/ '--/ '\ 
I \ 
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\ 
.122"/Deg. \ 

\ Q J ,-: 
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./' B 

A or B (which ever is larger) 
-BorA 

+2= 

IfB is larger, 
''Toe in" is present 

* 

* +.122 = 
Toe in 
or 
Toe out 

Any Dia. circle may be used, 

D 

/ '-._ 
/ -...._ 

C or D (which ever is larger) 
-DorC 

+2= * +.122 = 
Toe in 
or 

IfD is larger, 
"Toe in" is present 

Toe out 

simply measure equal distance, perpenclicular 
to center of a,ue to obtain 
Dia.meter x 3.1416 = Circumference 
+ 360 = Distance/Degree 

Lunca.ir Int.ernntiDnnl Inc., fiot)re1wnted by Neieo Avintion Inc., Copyright ID 19!l7, Redmond, OR 97756 



M. MAIN GEAR UP STOPS 

Two nylon bumpers are bolted to the aft bulkhead of the gear box to act as up 
stops. As the main gear legs rise fully into the fuselage, they contact these up 
stops. With the main gear legs blocked (and the nose gear too), the hydraulic 
pressure in the system builds up. A pressure switch then turns off the hydraulic 
pump. 

Ml. Retract the main gear legs into the fuselage until the bottom edges of the legs are 
roughly parallel with the bottom of the fuselage. In this condition the tires will 
be fully enclosed in the wheel well (yet to be installed). You should have at least 
1/8" clearance between the gear legs and the aft gear box bulkhead. If you don't, 
grind or file the aluminum bulkhead to suit. 

FS171 
bulkhead 

~ 

Main gear leg in retracted position 
Figure 19:M:1 

Bottom of gear leg is parallel with 
bottom of fuselage in the retracted 

position. 

Gearbox~ 

Bottom of fuselage/ 
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M2. With the main gear legs in the retracted positions, place the plastic up stops on 
top of the gear legs and against the aft gear box bulkhead, as shown in Figure 
19:M: 1. For the up stop to rest against the aluminum bulkhead, you will probably 
have to radius the plastic to accomodate the radius of the aluminum. 

GM459-025-
nylon up stop 

Fitting the plastic up stop 
Figure 19:M:2:a 

Top of 
gearbox~ 

0 0 0 

Snug fit betwe=~ 

Gear leg 

up stop and gear 
leg 

Gearbox aft 
bulkhead 

'Bottom fuselage 
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Fitting the plastic up stop 
Figure 19:M:2:b 

AN365-428A locknut 
AN960-416 washer 

Gear leg ~ 
)t., 

Gear box aft ----t►►I 
bulkhead 

Top of gear box 

/ 
IAN4-11A bolt 

--1 IAN970-4 area washer 

M459-025 
up stop 

Bottom 
/fuselage 

@ Note: The plastic up stop may have to be 
radiused for the aft gear box bulkhead. 

M3. When the plastic up stops have been positioned, use the two, 1/4" D. predrilled 
holes in each up stop as guides to drill similar size holes through the aft gear box 
bulkhead. Do not use the center, elongated hole of the up stops. 

M4. Secure the up stops withAN4-11A bolts, AN365-428Alocknuts, and AN960-416 
washers.Place anAN970-4 area washer under the bolt head to protect the plastic. 
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N. GEAR WELLS AND FAIRING EXTENSIONS 

The gear legs retract into the fuselage through long holes (gear wells) in the 
bottom of the fuselage shell. Since the geometry of the geai· box and gear legs have 
been set at the factory, the gear wells should all have the same shape and location. 
The portion cut out of the fuselage becomes the geai· door. The aft, outboard part 
of the geai· door is actually part of the fa:i.J.ing extenstion. The gear wells (gear 
doors) are already cut out on the fast build. 

Right 
Wing 

View 
From 
Below 

Landing Gear Wells 
Figure 19:N: 1 

Fuselage 

Main Gear 

Wells\ 

Left 
Wing 
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NL Be sure that you have accurate reference marks on the outside surface of the 
bottom fuselage showing the fuselage centerline and the aft face of the rear spar 
bolt plates. 

N2. Use blueprint#A-335 as a guidetomarkoutthe gear well locations on the outside 
of the bottom fuselage shell. The blueprintis aligned using the rear spar bolt plate 
and the fuselage centerline. By flipping the template left or right, the gear wells 
will be symmetrical. Adjust the gear well template fore or aft so it is aligned with 
the aft face of the rear spar bolt plates. 

NOTE: The A-335 gear well template is actually a tracing from the 
bottom of the fuselage. It may be easier to work from the inside of 
the fuselage. 

Aligning Gear Well Template 
Figure 19:N:2 

Aft face of the rear 
spar bolt plate (the 1/4" 

thick plate) is used 
to align the A-335 gear 

well tef plate. 

1';--· -~ 

,, 

Rear spar 
bolt plate -............__ 

(1/4" thick) .............._ 

Botto fuselage 

Rear spar 
bolt plate 

(1 /8" thick) 

Rear spar 
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Right 
Wing 

Aligning The Gear Well Template 
Figure 19:N:3 

Right Rear 
Wing Spar 

I-....., ____ _ 

----

Q) ~ 
O'l ·-ca ;::: 
ai I a, 
(/) .... 
::J C: 
u. Q) u 

PICT 

Left Rear 
Wing Spar 

Blue
print 
A-335 

Left 
Wing 

Align blueprint A-335 
with fuselage centerline 

and rear wing spars. 
Flip blue print over for 
left and right gear well 

cutouts. 

LI 
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N3. Cut out the geaT doors. Take caTe to make your cuts clean and straight because 
the cut out pieces will be used as your main gear doors. (So, don't throw them 
away!) Itis necessaTy to install extension fairings on each side of the Lancair IV, 
so that the one piece geaT doors will be able to close up the bottom of the aircraft. 
(See FiguTe 19:N:5.) You should have both wings installed and the flaps up for this 
section, unless the upper andlower wing fairings are already installed and you can 
accurately locate the position of the extension fairings. 

Right 
Wing 

NOTICE: 
The gear door 

includes part of the 
the extension fairing. 

Gear Door Position 
Figure 19:N:4 

\ 
I 
I 
\ 
~ 

\ 
\ 

I Fuselage Bottom View 

"I " Cl C 
ffl = - ~ 

" " "' -::, C 

u. " (.) Left 
Wing 

Fuselage 
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N4. Make sure the gear doors are closed and flush with the fuselage skin. Set them 
tempor:uily in place. Push the faiJ:ing cap up against the T.E. of the upper and 
lower fairings. 

) 
) 

Extension Fairing Position 
Figure 19:N:5 

I 
/ 

Extension fairing 
# 1055L (left) 
# 1055R (right) 

L
i;;~:~t~~!'i§:A:§~Jf,§~§:A§l.§D§:..._®_J_V=--..:!!'._ __ _JI, 19_99_3 I f--C_h_,ap~t_er_· l_.9 __ ,_R_E_v_. __ C_l_G_i7_-1_5_-9_8 __ +HH-1 
~ VC,..r:lU'8'. . Main Gear Installation 

L1mc[lir International Inc., RllJll'llSt'.!nt.ed by Neico Aviation Inc., Copyright© 1998, Rlldmond, OR 97750 



N5. Measure 16" forward of the aft gear well bullchead and drop a plumb bob over the 
side of the fuselage. Slide the fairing cap upor down until the outside edge just 
touches the string and drill holes, approximately 2" apart, all the way around the 
fairings for clecos. 

Locating the Fairing Cap on the Fuselage 
Figure 19:N:6 

Plumb bob 

Move cap up/down until -,.. 
it just touches the string, 
tl1en cleco in place and 
repeat for the other side. 

_J: 
Outbd i1111 

Note: \Vaterlevel fuselage 
before proceeding 

\\+--- Fuselage side 

/ Existing gear door 

Fairing~c:a:p~,;;;:;;;::,======== 
_,.. __ Plumb bob 
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NG. Remove the fairings and sand thefuselageinpreparationfor bonding. Also, sand ~ 
11/2"-2" of the inside edges of the fairings. 

N7. Attach the failings using either hysolorflox, and(91632Al46) screws every 2"-3". 
Allow to cure before continuing. 

NS. Remove the screws counter sink the holes, and fill the holes with fl.ox/micro. 

N9. Sand the edges of the failings smooth to the fuselage. Sand the fuselage around 
the edge of the fairings 2". 

NlO. Apply 2" wide 2 BID and peel ply to the edges of the failings. 

Nl 1. Lay the gear well template over the gear doors on the bottom side and trace the 
outline for the gear door on the fairing. 

Nl2. Cut out the gear door extension from the faumg. 

==~7;;c!O~ Al..,....811:!b® IV 18 Chapter 19 I REV. ClG/7-15-98 x:--/. 
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radius 
starts 
hm·e 

Cutting the Gear Door Extension 
Figure 19:N:7 

I+--- fuselage side 

_J: 
Outbd 

existing gear 
door 

fairing cap 
door extension 

Note: Follow the existing gear door edges for 
the cut pattern in the fairing cap. 

2 BID 011 the 
gear door 

Nl3. Trim off the old gea:r door and smooth the new extension into the geru: door. 
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N14. Apply a 2 BID to the fanwg extension and to the gear door extension. 

Cross Section of Fuselage and Fairing 
Figure 19:N:8 

14---- fuselage side 

Sand smooth and 
/ apply a 2 BID 

Drill an 1/8" vent hole 

0

/ on the aft section 

~~ 
Outbd 

New gear door 

Sand smooth and 
applya2 BID 

fuselage skin 
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0. HINGING MAIN GEAR DOORS 

There are two doors that enclose the main gear of the Lancair IVP. Simple slider 
systems open and close the doors when the gear legs are up or fully extended. 
Also, the gear doors are designed so that they can close when the gear is fully 
extended. 

It is assumed at the beginning of this section that there is a longitudinal support 
near the centerline of the fuselage under the location of the Gear Box. And, that 
you have two large gear doors that you have cut from the bottom fuselage shell 
and fairing. 

Hard Point 
for Spring 

Preparing the Gear Doors 
Figure 19:0:1 

Apply 4 layers of carbon 
and stagger these edges. 

Scrap Foam 

I NOTE: Refer to blueprint #A-335 ! 
Tapered Foam 

10"-12" long. 

01. Lay blueprint A-335 over the gear door and mark where the prepreg, hard point, 
and carbon are to go. The flox hard point should be approximately 2"x2" as shown 
on blueprint A-335. Create the hard point by grinding out the core (if core exists 
in that spot on the gear door) and fill with flox. 

02. Taper a piece of 1/4" thick foam, 3/4"x10"-12" long as shown in Figure 19:0:1. 
Attach with micro and cover the area shown on the blueprint with 4 layers of 
carbon. 

03. It will be necessary to grind down the old (curved) piece of fuselage on the gear 
door (refer to Figure 19:N:3:a.) The finished product should have little or no 
curve. Reinforce the juncture on the inside of the door where the fuselage and 
fairing meet with 4 BID as shown on blueprint A-335. 
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04. The two large gear door cutouts include part of the fiberglass wing fairing. These 
wing fairing sections will be trimmed as required to provide clearance for the main 
gear leg. Using blueprint # A-335 as a guide only. custom fit the fwd. piece of your 
gear door around the gear leg. There should be at least 1/4" of clearance all around 
the gear leg when it is in the "down and locked" position. The area removed should 
leave enough clearance available so that the bumper blocks and bolts are acces
sible. The gear door is trimmed to provide at least 3/16" clearance between it and 
the main gear leg. Do this now, referring to Figure 19:0:2. 

--
--

Shaping the Fwd. Section of Main Gear Doors 
Figure 19:0:2 

--

--

Main Gear Door 

--
----

Remove 

Approx. guideline 
for cutting. Should 

be custom fit to 
the gear leg. 

05. A 4 BID flange needs to be formed for the gear doors to close against. Apply 
release tape to the inner surface of the gear doors. Reposition the gear doors on 
the bottom fuselage shell and tack glue them in place from the outside. Use pieces 
of tongue depressors and instant glue for this job, just enough to temporarily 
secure the doors. 
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06. Apply a 4 BID flange to the inside of the fuselage, overlapping onto the gear doors 
1/2". Eventually these flanges will be tri=ed to 5/16" width, but leave excess for 
now. A flange is also needed in the wing fairing area, at the fwd end of the gear 
doors. Be sure to sand and clean all areas where the BID is applied. 

Gear Door Flange Locations 
Figure 19:0:3 

A~e> •<SID ,oo, a,,,/ 
flange to the fusulage. 

Sometimes it is 
necessary to 

remove part of 
the flange to fit 

the tire through. 

M:nin Gear Door 

Tapered Fo1tm 

-l 112"l-
h,,1•;1 

4 BID carbon 
applied over the foam 

to strengthen the 
lurgc portion 
of the door. 

Install a hard point 
using epoxy/flax. 

l" 
+--

07. When the 4 BID flanges have cured, remove the gear doors. Sand the 4 BID flange 
to 5/16" width. Cut two, 44" lengths ofMS20001-5 extruded hinge. 

08. Notch the fuselage bottom and the gear where the hinges will be mounted to 
accommodate the curved portion of the hinge (see Figure 19:0:4.) 
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09. Apply 2 BID to the inside of the fuselage and the gear doors where the hinges will 
attach. 

010. Reposition the gear doors and locate the hinges. Use instant glue to tack the 
hinges in place and check for smooth movement. This may take a few tries, but a 
smooth operating hinge is important. Each hinge must be located on the flat part 
of the fuselage bottom along its length. 

011. When satisfied with the hinge placement, secure the hinges to the gear doors and 
the hinges to the fuselage with MS24694-S5 screws and Kl000-08 nutplates (one 
nutplate every 3"). The nutplates are secured withAN426A3-5 rivets to the inside 
surface of the fuselage. 

Securing Inbd Hinge to Gear Door 
Figure 19:0:4 

Notch the fuselage and the gear door 
to allow room for the hinge. (Not drawn 
to scale in this figure.) 

VIEW AA 

Kl000-08 Nutplates 
AN426A3-5 Rivets 

un
2
d!!~he l ;MS20001-5 Hinge 

hinge~ '- 2 BID 

_ 1, ~ ,, • e = e t>, I , , , 

I I Bottom .Fuselage 
11-+-114'~ ! 
\ I 
MS24694-S5 

Screws 

The 1/411 notch should be 
split between the gear 
door and the fuselage. 

MS20001-6 
Extruded Hinge 
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012. Now you have two large, one piece gear doors hinged at their inbd edges. Due to 
the tight geometry of the gear system, it is necessary to hinge the aft edge of one 
of the gear doors in order for the gear doors to fully open, as shown in Figure 
19:0:5. As the gear doors approach the full open position, they will touch at the aft 
edge. The doors further open while the spring loaded hinged portion gives way. 
This way the large one piece gear doors can fully open. By referring once again to 
blueprint #A-335, notice the cut mark across the end of the door. Transfer this 
mark +/-JJS" to the right gear door. 

013. Notice in Figure 19:0:5 that, because the door is curved, it will be necessary to 
build up a flat surface of micro to mount a hinge. Keep the width of the micro to 
about 13/4" and don't micro all the way to each edge of the door. Lay a board with 
release tape on it, across the top to get a flat surface. Radius the edges with a 
tongue depressor for a smooth curved edge and allow to cure. 

Right Gear Door Hinge 
Figure 19:0:5 

TOP VIEW 

-1 I 

\,_ \ 
\· 

\ 
I' 

~ 

1 3/4" 

I 

\ 

SIDE VIEW 

Radiused area 
made with tongue 
depressor along 
edge. 
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014. Cut approximately 6 1/2" of MS20001-5 extruded hinge (enough to cover the 
length of the micro area). Lay the hinge on the micro surface and drill holes for 
MS24694-S8 counter sunk screws. Depending upon the depth of your micro, you 
may need different lengths. On each end of the hinge, mark the center pivoting 
point on the outside skin by drilling through the micro and outer skin. Use a#50 
drill bit. Remove the hinge and cut the end of the door off along this mark. 

015. Pull the pin out of the hinge and lay the hinge halves together. Cut 2 1/2 tabs 
from the center of the hinge (see Figure 19:0:5). Install the hinge pin and fill the 
gap with spring #557-05. Wind the spring up a couple of turns. Reattach the 
hinge, to the gear door, using the necessary counter sunk screws and lock nuts 
(AN364-832A). 

Hinge Tab Removal 
Figure 19:0:6 

L-- --

Cut away 2 1/2 tabs ~ 

Spring #557-05 ------... 
II 

Hin\ 

~~og ~D~ 

' Little or no gap! 
This is what keeps the 
door from opening to far. 
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P. MAIN WHEEL COVER 

The main wheels and tires of the Lancair IV are enclosed in the retracted position 
by a single, premolded fiberglass cover. 

The elevator pushrod that passes through the wheel cover will also be enclosed 
in a fiberglass tunnel for protection. Both the tunnel and the wheel cover must 
be trimmed enough so the elevator pushrod can be installed and removed. 

Main wheel cover 
Figure 19:P: 1 

Baggage door 
~joggle 
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Pl. Locate the wheel cover using the dimensions in Figure 19:P:2. The wheel cover 
should be oversized so trimming will be required to fit. A slot for the elevator 
pushrod and slots for the main gear legs will have to be cut into the wheel cover. 

P2. Use a thick epoxy/micro mixture to bond the wheel cover to the FSl 72.25 
bulkhead and the fuselage. Sand and clean all bonding areas. 

P3. Secure the wheel cover to the fuselage andFSl 72.25 bulkhead with 2" wide, 2 BID 
strips. These 2 BID strips are applied to both the inside and outside of wheel 
cover. Sand and clean all areas when applying BID. 

Wheel 
cover 

~ 

Securing wheel cover 
Figure 19:P:2:a 

r ""-•---- 14 1/4"-----.... ►, 

Fwd surface 
of wheel cover 
is not vertical 

Fuselage bottom 
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Bottom fuselage 
shell (top edge) 

,I 

S 172.25 
bulkhead 



Fwd 

Securing wheel cover 
Figure 19:P:2:b 

Baggage Door Lower Edge J 
2 BID, , ..... ·"·•--··"·· ·•· ,., ......... · ,.·. -r 
2"wide ' T 

2BID, 
2" wide 

lfolill---- Fuselage shell 

Wheel/ 
cover 

2BID, 
2"wide 

A/C up FS 172.25 

J bulkhead 

"' 1/4" Wheel 
cover 

:: 

►: 

= 

2BID, 
2"wide 

Lancair Internntionnl Ine., Represenled by N!lico Aviation Inc., Copyright© 1994, Redmond, OR 97756 



P4. A cover is recommended inside the wheel cover to protect the elevator pushrod 
from mud. A simple mold is made from cardboard to form this tunnel. Cut and 
tape together pieces of cardboard to make the box shape described in Figure 
19:P:3. Cover the outside of the box with release tape. 

P5. Apply 4 BID around the tunnel mold. 

P6. When the 4 BID has cured, remove the mold from inside. Cutting a slit in the 
tunnel can make this job a lot easier, just patch the slit with 2 BID. 

Forming elevator pushrod tunnel 
Figure 19:P:3 

) 
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P7. Trim the 4 BID pushrod tunnel so it will fit inside the wheel cover. There should 
be at least 1/8" clearance between the elevator pushrod and the tunnel sides. At 
the maximum height of the pushrod during its travel range, there should be 1/4" 
clearance between the top of the pushrod and the tunnel. 

PB. Cut a support piece of 1/4" thick, 2 ply per side prepreg to fit between the pushrod 
tunnel and the bottom fuselage. This support will be mounted on the fuselage 
centerline, between the two long gear door hinges. Secure the prepreg support in 
position with micro and 2" wide, 2 BID. 

P9. Use instant glue to help position the tunnel in place. Then, bond the tunnel in 
place with epoxy/micro. Secure the fwd edge of the tunnel to the wheel cover and 
the aft edge to the FSl 72.25 bulkhead with 2" wide, 2 BID. 

Wheel 
cover 

'-----... 

Securing pushrod tunnel 
Figure 19:P:4 

FS 172.25 
- bulkhead 

11---------ll:~I✓ 

4 BID pushrod 
tunnel 

' ' 
' 

----:Jf=:,.. ____ ..3.... _______ --'=~l~4• 

Elevator pu;h~:d - ---- - - - ________ _ 

-------- ---

2 ply per side prepreg support between 
pushrod tunnel and fuselage bottom. Secure 
support with 2 BID. 

--11:"lr--

Fuselage 
bottom 
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Q. MAIN GEAR DOOR ACTUATION 

The two main (inbd) gear doors of the Lancair IVP are spring loaded against the 
gear legs. A plastic slider is attached to each door providing the necessary 
clearance for the gear leg and wheel during retraction. At the last bit of travel 
during gear retraction, the gear legs pull on a cable which is attached to the gear 
doors. These cables hold the doors shut tight. 

Before cutting out the plastic slider, make a template out of 1/8" masonite to 
the dimensions shown in Figure 19:Q:1. Lay enough plastic clear tape on each 
side of the masonite to make the template as thick as 1/8" plastic (which will be 
used later to fill the slot between the glass lay ups). Position as shown in Figure 
19:Q:2 and glass as in paragraph Q4 and Q5. Test gear doors using the masonite. 
Change the masonite as needed. 

Ql. The sliders are cut from 1/8" thick High Density Polyethylene (HDPE or plastic 
for short. The Lancair part number is POLY-125-6x36). Use the dimensions in 
Figure 19:Q:1 to cut two sliders from the plastic. 

0 0 

Plastic slider dimensions 
Figure 19:Q:1 

Keep the bolts as close to the top of the 
slider without interfering with the gear legs. 

Evenly space 7 (AN525-832R10) screws 
and 7 (AN364-832A) locknuts 

0 0 0 

1/8" thick, plastic slider 

0 

6' 
max. 

0 

DIRECTIONS: The plastic slider is custom fit to each gear leg. Shape 
the sliders such that the left and right gear doors close at the 

same rate. The two sliders may have different shapes. If it is desired 
that the doors shut when the gear legs are down, make sure that the 
sliders run all the way to the front of the door. All curves should be 
smooth and large. The exact radius of each curve can be changed to 

suit when the gear legs and doors are tested. SEE BLUE PRINT 
#2-114001! 

It is possible to pull the gear doors open at the same time and 
actuate one gear leg at a tin1e. 
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Q2. Position the plastic sliders on theinbdmaingeardoors as shown in Figure 19:Q:2. 
Use a few dabs of Bondo to temporarily hold the sliders in place. 

Q3. Slowly push the main gear into the retracted position while holding the gear door 
against the leg. The gear leg should slide along the plastic edge without binding. 
The wheels, brakes, and tires should all clear the door. 

Locating plastic sliders 
Figure 19:Q:2 

Dashed line is referencing \ 
the aft gear box bulkhea~\ 

Hinge 

r------
, -

' 

\ 
\ 

\\ Gear door ( 

\ I 
\ I ~\ 

\ \ ___ , ___ _J 

1" 

\ 
\ 

Plastic slider 

Q4. When satisfied with the slider shape and position, apply4 BID to secure the pas tic 
pieces to the gear doors as shown in Figure 19:Q:3. The 4BID should lap onto the 
plastic within 1/8" of the edge which contacts the gear leg. 

Q5. To further reinforce the bond between the plastic and the 4 BID, drill 3/16" holes 
through both at the locations shown in Figure 19:Q:2. Sandwich the plastic and 
BID material together with AN525-832R10 screws and AN364-832A locknuts. 
Use AN960-8 washers under the locknuts. 

Securing plastic sliders 
Figure 19: Q: 3 
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Q6. Two springs assist each inbd main gear door in closing. Both of the aft springs are 
attached to a bracket that spans the top of the elevator pushrod tunnel. These aft 
springs are then attached to the inbd gear doors as shown in Figure 19:Q:4:a&b. 
Secure the attach bracket to the pushrod tunnel withBSL-42 rivets and secure the 
two gear door mounted attach brackets with MS24694-S9 screws. 

Q7. Install the aft main gear door springs (GD 332-02). 

Inbd main gear door aft springs 
Figure 19:Q:4 
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QS. Another spring is required to hold tension on the forward sections of the main 
gear doors. Install the two fwd spring attach brackets to the gear doors as shown 
in Figure 19:Q:5. These fwd spring brackets do not require a flox hardpoint 
because they are not located on the gear door core areas. 

Q9. Drill and tap the GM468 rack housings for 10-32 thread as shown in Figure 
19:Q:5. Use AN3-3A bolts to secure a 333-04 spring attach arm to each of the 
tapped holes. Use Loctite on the bolt threads. Install the fwd gear door springs 
(GD 332-0l's). 

Gear door fwd springs 
Figure 19:Q:5 
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QlO. To hold the inbd main gear doors up tight when the gear is fully retracted, a cable 
is installed which the gear leg pulls on. Each cable is mounted to a gear door and 
a pivot assembly. Assemble two cable pivot assemblies as shown in Figure 19:Q:6. 

Qll. Secure the cable pivot asemblies to the GM459-014 corner braces as shown in 
Figure 19:Q:6. To refresh your memory, the GM459-014 braces are located at the 
lower, outbd, aft corners of the gear box. 

Cable pivot assemblies 
Figure 19:Q:6 
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Ql2. Locate the cable attach brackets on the gear doors as shown in Figure 19:Q:7. 
Secure the brackets withMS24694-S52 screws andAN365-1032Alocknuts. Use 
NAS390Bl0P Tinnerman washers under the screw heads, and AN960-10L 
washers under the locknuts. 

Q13. Connect the cable pivot assemblies to the gear door attach brackets with 1/16" 
cable as shown in Figure 19:Q:7. To adjust the cable, retract the main gear legs 
in the full up position, bracing them against the plastic upstops. From inside the 
fuselage, pull the cables tight and tape them to hold that length. Remove the 
cables and crimp the nicopress sleeves. Reinstall the cables and do any final cable 
length adjustment with the threaded cable end. When the inbd gear door is "up 
and tight", lock the threaded cable end with the two AN316-4 stop nuts. Trim the 
excess cable length. 

Gear door cable assembly 
Figure 19:Q:7:a 

NOTE: To secure the SAll0-2 ball swage to the cable, 
use a Nicopress crimping tool. This tool will make the 

ball oblong with flat surfaces but still gives good strength. 
The actual tool for swaging balls cost upwards of $4000? 

The Nicopress crimping tools can vary from $40-$150 and 
are very handy to have around for other control cable applications. 
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Adjusting cable lengths 
Figure 19:Q:7:b 
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In some circumstances, the main gear legs can hit the plastic slider rather hard 
when extending. The gear leg can also get hung up in the corner formed by the 
slider and the gear door. To avoid the direct blow to the side of the slider, a foam 
wedge is installed to deflect the door. 

- -- Hinge 

Location of foam wedge 
Figure 19:R: 1 

_. 5" 

\ 
\ 
\ 

------i►►[[-- \-\ /--- ----F~am wedge ... 

I /.,.- ·/-~~~~::::::::::::~::~:::::_-=_=_=-:::_="==_al_,'=~=-=_=_=_=_=_= 4~= __ =:_=_=_=_=:_,,,. 
\ I 
\ I 

\ Geardoor ! 
\_ ___ , ___ _j Dashed line is referencing 

the aft gear box bulkhead. Plastic slider 

Rl. Cut and shape foam wedges from 1/2" thick Clark foam. Notice that two pieces of 
the foam are bonded together to form the 1" thick wedge for each door. 

NOTE: The exact radius of the wedge is not important. 2" - 2 1/2" 
radius will be fine. 

R2. Use micro to bond the foam wedges to the gear doors as shown in Figures 19:R: 1 
& 2. The 5" dimension off the aft gear box bulkhead may vary some from 
aircraft to aircraft. The exact location is best determined by operating 
the gear to check where the gear leg tends to "bump into" the slider on 
its way to the extended position. This is where the ramp (or support 
wedge) will ''help" the gear leg onto the plastic slider. 

R3. Apply 2 BID over the foam wedges, overlapping onto the gear door and slider 1". 
Apply an additional 3 BID to the upper surface of the wedges, where the gear legs 
will be striking them. 

Installing foam wedges 
Figure 19:R:2 
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To signal that the main gear legs are down and locked, a micro switch is mounted 
on each hydraulic cylider. An aluminum striker mounted on the rack contacts the 
micro switch when the gear is fully down. 

Sl. Attach a 2TM25-4 micro switch to each switch mount (474-01 or -02) using 
MS35206-219 screws andAN365-440Alocknuts. Note that there is a left (-02) and 
a right (-01) switch mount. 

Mounting micro switch 
Figure 19:S: 1 
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S2. Secure the 4 7 4-01 and-02 switch mounts to the GM473-01 support arms. Remem
ber, these are the outbd arms of each "Assembly A". Use the fwd bolt 
(1/4 x 3/4, NC GRS C/S) that attaches each support arm to the cylinder housings. 

S3. The switch strikers (474-03) are mounted between the GM470 racks and the 
AN316-6 check nuts. Back off the check nut enough so that you can slide the 
striker down around the cylinder shaft. Retighten the check nut, sandwiching the 
striker between it and the GM4 70 rack. Be careful not to turn the cylinder shaft, 
which might change the gear meshing between the rack and pinion. See Figure 
19:S:2. 

S4. Adjust the switch mounting plate fore or aft so the switch striker hits the switch 
arm when the gear is fully clown and locked. The switch must "click" for the 
contacts to properly work the gear lights. Wiring for the gear clown switches will 
be shown in a later chapter. 

Gear down switch installation 
Figure 19:S:2 
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Supplement-Main Gear Doors 

S.1 Introduction ....................................... 9.1 
S.2 Parts List. ........................................ 9.2 
S.3 Construction Procedures ............................ 9.3 

S.3.A Shaping the Main Gear Doors ..................... 9.3 
S.3.B Cutting and Applying the Runner .................. 9.7 
S.3.C Creating the Flange ............................ 9.9 

S.1 Introduction 
The main gear doors have been cut from the fuselage when you receive your kiL In this 
supplement you will complete the main gear doors so they will be ready for installation. 

When the tires are warm they will expand as much as a I /2" (12 mm). When you are checking 
the size of the gear door and i1s opening, make sure you allow for tire expansion. 
When you are finished with the gear door it should not be Sf!en when viewing the side of the 
airplane. 

Steps to Completion 
• Shape the fon.vard end of the gear doors to match the provided pattern. 

• Mark and cut the aft wing fairings. 
• Mark and trim the gear doors. 

• Bond the piece cut from the aft wing fairings to the gear doors. 

• Install the hinge to the gear doors. 
• Cul and install the runner. 

• Create the flange around the fuselage gear doors. 

Before You Start 
Before you start this supplement the aft wing fairings must be bonded in place. 

A Word about Sanding and Cleaning 
The instructions in this chapter refer to preparing a surface or preparing a bonding area. When 
we recommend preparing a surface or a bonding area, we expect each of the following steps to 
be completed every time. 
I. Sand the area using 40-grit sandpaper. 

2. Vacuum all sanded areas. 
3. Clean all sanded surfaces with Acetone. 
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5.2 Parts List Shape of the gear leg door in the kit. 

Item Part Number QTY Description 

]) AN3-5A 20 Bolts 

2) AN365-1032A 20 Locknuts 

3) AN426A3-4 )30 Rivets 

4) AN960-I0 20 Washers 

5) KI000-3 65 Nutplates 

6) MS2000J 2 Piano hinge 

7) MS24694-S7 65 Bolts 

8) Poly-250-0x.36 Plastic sheet for runner 

Shape of the gear leg door when it is ready for installation. 
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5.3 Construction Procedures 

S.3.A Shaping the Main Gear Doors 
Before you can fit the main gear door, you need to shape the 
fonvard portion of the gear door so it will fit into its opening 
in the fuselage. Then you will determine how much of the aft 
wing fairing becomes part of the gear door. 

Steps ... 
I. Trim the forward end of the gear door using the pattern in 

Figure SJ.A.I. 
The forward end of the gear door must be shaped before 
it can be held in the gear door opening. 

Figure S.3.A.1 Pattern for the forward end of the main gear door 

Inboard or 
hingeside _.. 

New shape of the 
l•4---- gear door. Trim using 

this pattern. 

/ Dashed line is the 
1' angle of the gear 
:.- door before 

trimming to this 
pattern. 
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2. Hold the gear door in place in the main gear door 
opening. Observe the shape of U1e door and the shape of 
the opening in Figure S.3.A.2. Plan for the following fit: 
• Allow for a 1/16" (1.5 mm) clearance all the way 

around the door. 

• Part of the aft wing fairing will need to be removed and 
applied to the gear door as shown in Figure S.3.A.3. 

• The hinge side (inboard edge) will need a 1/8" to 1/4" 
(3 to 6 mm) clearance. 

Note: Please ignore the fact thm the gear door opening is 
completed in Figure S.3.A.2. 

Figure S.3.A.2 Main gear door and the completed opening for the main gear door 

Fuselage Main gear door opening in the 
fuselage and aft wing fairing. This 
opening is in its completed state. 
Yours is not at this point. 

Main gear door in 
its original form. 

Ridge on the aft wing fairing. This 
ridge blocks the gear door 
opening when viewed from t 
side of the plane. 
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3. Hold a pen perpendicular to the floor and against the gear 
door opening. Trace an outline of the gear door opening 
onto the inst;:1lled aft wing fairing. 
The mark you make on the fairing should meet the 
following criteria: 
• Approximately 4" of the aft wing fairing will be 

removed, 
• Should not extend into the ridge on the fairing. See 

Figure S.3.A.2 to identify the ridge. 
The tire will need to fit through the opening. 

Tip: Another method is to make a paper pattern of the 
gear door opening. 

4. Trim the alt wing fairing along the pen line. 
Now you have the section of the art wing fairing that is 
glued 10 the gear door on the outside edge to create a door 
tbat will fil into the gear door opening. But first the gear 
door must be trimmed. 

5. Make a pattern of the aft portion of the gear door 
opening, including where you cut away the wing fairing. 

Figure S.3.A.3 Main gear door opening and installed aft wing fairing looking down from inside the fuselage 

Aft wing fairing Gear door opening 
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6. Arrange the gear door and the piece of aft wing fairing on 
the paHem to detennine how much of the gear door to 
trim. 

7. Mark the gear door and trim co fit the pattern. 
8. Bond the fairing piece onto the gear door. 
9. Apply the following BID layups over the bond and the 

fairing piece. 
Inside: 
• 2-BID over the bond, 

• 2-BID over the bond and extend 1 1/2" beyond the first 
layup, 

• Continue to layer the 2-BID on until the bond and the 
fairing piece have a total of 6-BID applied. 

Outside: 
• 2-BID over the bond, 

10. Cut a piece of piano hinge to 45 1/2" (l .137 meters). 
I 1. Lay the hinge on the inboard edge of the gear door and 

deco into place. 
Detennine whether the door edge has enough room for 
the hinge to lay flat. If the hinge needs more room you 
will need to do the following: 
• Cut and decore the stiffener in any areas where the 

hinge does not lay flat. 
• Do a micro/flax release to create a flat surface for the 

hinge. 

• Cicco the hinge in place on the gear door. 
12. Place the gear door into the opening again and check the 

hinge spacing. The piano hinge needs 1/8" to 1/4" (3 mm 
to 6 mm) of space. Mark any areas of the gear door that 
need to be trimmed 

13. Remove the door and trim any marked areas on the gear 
door. 

14. Drill 3/16., (4.5 mm) holes in both sides of the hinge 
every 3" (75 mm) for the nutplates. 

15. Rivet (AN426A3-4) the nutplates (KI000-3) in place on 
both sides of the hinge. 

16. Secure one side of the hinge to the gear door using 
MS24694-S7 bolts. See Figure S.3.C.l. 

Figure S.3.A.4 Trimming and bonding the gear door 

Gear door 

Approximate 
trim line 

\_ 

I 
Trimmed aft wing fairing 

17. Drill the inboard side of the gear door opening in the 
fuselage for I.he hinge. Again the drilled holes are 3/16" 
(4.5 mm) every 3" (75 mm). 

Inboard side for hinge 
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S.3.B Cutting and Applying the Runner 
In this section you will cut the plastic runner that the gear leg 
slides along to open the gear doors. 

Note: Before you install the runner, you can apply a stiffener 
to the gear door by using a I /4" or 3/8" (6 or 9 mm) 
aluminum tubing. TI1e tubing runs next to the plastic runner, 
and beyond it to the forward end of the gear door. Micro the 
tubing in place and then start the following steps for the 
runner. 

Steps ... 

1. Cut the plastic runner (Poly-250-6x36) using blueprint 
426-0004 as a pattern. 

2. Measure the gear leg to find the location of the bend for 
the runner. Mark the location on the runner. 

3. Heat the runner with a heat gun until you see the nylon 
stan to bend. Place a 2x4 flat against the surface of the 
runner and bend it to 45°. 

The bent portion will face inboard 45 °on the gear door. 
4. Locate the straight portion of the runner 3" (75 mm) from 

the hinged side of the gear door. 
The 45° portion is angled toward the hinge. 

See Figure S.3.B.2 on the nex.t page to view the tapers at 
the forward and aft end of the runner. 

5. Secure the runner to the gear door with super glue. 
6. Apply a micro radius to both sides of the runner. 

7. Apply a 4-BID to both sides of the runner and within 1/4" 
(6 mm) of the forward end. 

Figure S.3.B.1 Aft end of the plastic runner with layups and optional stiffener 

45° angle 4-Bl□ 
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Steps after cure ... 
1. Drill 3/16" (4.5 mm) holes every 4" (100 mm) the length 

of the runner. 
2. Use AN3-5A bolts with washers (AN960-10) and 

locknurs (AN365-1032A) to hold the runner in place. 

Figure S.3.8.2 s·1de views of the forward and aft end of the gear door runner 

Taper of the runner at 
the forward end. 

Taper of the runner at 
the aft end. 

Runner bends 45° 
inboard 

Bolts, AN3-5A 
Washers, AN960-10 
Locknuts, AN365-1032A 
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S.3.C Creating the Flange 
Iri this section you will create the flange on the fuselage along 
the gear door opening. 

Steps ... 
l. Apply clear tape to the gear door. 

2. Fit the gear door in the opening and secure in place with 
small sticks. 

3. Apply a 2" (50 mm) 4-BID to the fuselage non-hinge side 
of the gear door opening. Make· sure that 1/2" ( 12 mm) 
overhangs omo the gear door. 

Remove the gear door once the layup is dry. 

Test fit both gear doors and the gear legs. The gear leg needs 
to slide on the runner to open the door. The leg and door 
should not bind. Make sure there is a 1/2" (12 mm) minimum 
cleanmce on both sides of the tire. 

Now return to the section of the manual where you were 
working. 

Figure S.3.C.1 Gear door with the hinge and runner installed 

Flange on 
fuselage 

Runner Bolts, AN3-5A 
Washers, AN960-1 O 
Locknuts, AN365-1032A 

Hinge Nutp!ates, K1000-3 
Rivets, AN426A3-4 
Bolts, MS24694-S7 
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4, DIMENSIONS ON FLAT PARTS MADE BY PROFILE CUTTING MACHINES ARE FOR INSPECTION PURPOSES - ONLY. ALL DIMENSIONS ARE NOT INCLUDED. -
3. ALL SURFACE FINISHES ARE {J OR BETTER. 

£.APPLY P/N & REV LffiER IN THIS LOCATION USING THE FORMAT "123-4567)(". METHOD IS OPTIONAL. 

1. ALL HOLE DIMENSIONS ARE AFTER Flt-l!SH IS APPLIED, SUCH AS PLATING. ANODIZE ANO POWDERCOAT. 
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I Vi;!iOOR / VWDOR ?/11: A ALLCIMl l)j ,,C~Cl U"LEc.i 

UPHILllPS A 01~,.aw.:;E,,orrn 
1m;;,.,.::,1 ,.,, 

f"" 1
r.c,r.11REr nx !0::-5 SHEET SIZE 

NOTE: THIS PROFILE IS A GENRAL ROUGH OUTLINE. ONCE INSTALLED THE SUDER "" 
U !01 
' !Dl5 HNISH: DEBURR I'. REMOVI; 5C!ARI' f:DG[:~ SHOULD BE TRIMMED FOR SMOOTH GEAR DOOR OPREATION fFACr:~"I !II]: B "'"""" Mj(",lf\ :}J' 

MAlfRIAI.: l~IRST USED ON: 
SCALE ] :4 1/4" PLASTIC l-iV 

PAR! NUMBER IRE~lflllE SHEET 
426 .. 0004 A Main gear door slider I OF2 

B ' 7 ' 6 ' ' ' 7 '"' \_ . 3 ' -
CAO FILE: \ \l•ndbe,gl1\d□ta\Engr\O,aw1ngi\L-IV - l-lvP\Main Gem Door Slide,\ 426-0004A Main gear door 1l;d,_,, 
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