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LONG 82 ~-JH2EL ?_u~-:TS 

GEL'!ER).L 

These pants ·were designed for Long EZ' s equipped with 57.:5 
·wheels about "'14 11 in die.meter. They are "Semi-Profile'', e.xtend­
ing dm·m to the r; m of the i:-iheel leav""ing the tire exposed under­
neath to accomodate rough fields at the expense of some drag. 
The pants are for.ned to look compatible with the Long SZ, and 
are set at a negative an~le of incidence of three degrees to 
conform to inducec! flo1-1. 

Since ease-of-constr.1ction ·.·ras an ; r.rportant guideline, the 
basic form 1-ras :nade sy,~aetrical about the vertical plane to 
avoid IB and RH "tooling". There is a :nodest penalty i.r1 front­
al area for this approach. Left and right-hand pants are 
created only by the fitting and count~ng of the she~ls. 

CAU'I'IO!·T ! 

Before you begin on this project read and understand eve~/::.. 
thin~ so you can progress ·.<lthout s1.L..----prises. If you complete 
and install these pants jefore your ta.~i tests, Tiu'ill 'EM OF?! 
CCNDUC~ YO J...JO~, HO?. BIG!-:-SP:SSD TAXI ~STS ~HT:I PA~·ITS TIJST~t\T ,LRD. 
·- - --------- ----·-· -- ..... ·- .. - - - -
Under nomal flight operat ions !)Q NO T(?_I;CH _:\.0ID __ GO~_S TRA.T EMPLOY 
~!IBD BR.AKI:JG ~ITTI: SA.CH PASS. The name of the game is to avoid 
frying brakes, tires. brue lines, r.Jai::-i-gear struts an::i ·.-rheel 
pants. OK? 

Copyright© 1983 by Paul S Prout, 4039 Oliv e Point Place, 
Claremont, CA 9· 7 ·11 Al::. rights reser..red. ~Jo part of tr.is 
docUI'-1.ent :nay be reproduced or transmitted i~ any for.:i or by 
any means ~·ii. thout per::d.ssion in i:·r.ri ting from Paul E. Prout. 
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DISCT ATI-IBR READ THIS! 

Because t echnique and detai:::.. -,rill vary 1,ri th each builder 
there can be no assurances that ~,our results will be the s~'Tie 
as presented herein. By using the infoIT.1c..tion contained here-
i~ you, the builder, assume all responsibility for the construct­
ion, installation, safety and performance of the wheel pants 
described. You assume all operational risk associated with the 
installation and use of these ,,,heel pants including, but not 
limited to, braking heat, flat tires and rough terrain that 
might be encountered. 

CONST:::l.UCTION STEPS 

Ready? OK- let's outline the steps: 

Ste-o J_ Making a plug . 

. ~tep 2 Making the mou,""1ting hardware, including 
some work on the axles, 

Steu_ Making the pants. 

Step 4 Mounting and aligning the pants. 

8_~__2 Finishing. 

STEP ONE f,11\KING TBE PLUG 

The plug is the male mold a:::'.'ound which you will form the pant 
shells. It is made from green (polyurethane) foam 8 3/811 X 11" 
X 31" over-all. This can be made by joining foam blocks with 
micro- but be very careful to keep micro away from anticipated 
f inal surfaces. 

1 .1 Vertical profiling 
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Glassing the plug: 

Micro-fill foam. 
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3 plies BID. Orientation not important. f.fu.ke overlaps 
at least one inch. Try to keep edges and overlaps at 
bottom of plug. 
At knife-trim tine fill weave with dry micro. Let cure. 
Fill and finish dead smooth. (Be sure felt pen marks on 
foam core can be seen). Be fussy. Use "laminating" 
technique. "Laminating" is a term originated by sail­
plane finishers. For any positive (compound or straight­
element curve such as noses, wing LE's etc, low spots 
requiring filling can be detected and outlined by rock­
ing a 12 11 steel ruler over the surface at different 
angles. When you hear a 11 click11 you have enc01mtered 
the lip of a low spot. 
Apply THIN film of epoxy all over plug with a very dry 
brush. Cure. Idea is to get a shiny, smooth surface 
for easy release later . 
At center-line axle points (one on each side) drill 
1/1611 dia through glass. Also, drill 1/16 11 dia holes 
at the LE and TE symm. points. Place piano wire in 
these holes later when you lay up your shells so you 
·will have these points for reference when installing 
the pant s. 
Three coats minimum of i-1eguiars mold-release wax- or 
cover plug 1,-Ji th grey tape plus wax. (No vrrinkles nor 
tape overlaps ! 0; 

Your plug is now ready to lay up pant shells 
over it. Step two can be done anytime, but 
if you haven't already done step t-wo, now is 
a good time. 
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STEP TWO 

2. ·1 Mal-:e two "pyramids II per dra1.,;i:.1.g, one lli and one EH, 
coi:iplete ~ri th slotted i nlaid Hasher and bus h:5..ng . 
The concave face of one side of the "pyramid" is fo:r 
clearance for the valve- access Wil~::e ;,lug . The slot 
in the washer is for axle-nut cotter pin clearance. 

2 . 2 Malm two 1" dia . studs from 1-\1-T bolts per dra1,ring . 
Course t]:l__reads ( t--2J) go into axle, per dra1:d.ng . 

2.3 Drill, counterdrill and tap each axle end dead center 
per dra·wing . Install stud in 2 .. xle allmring i t to 
extend ·1 5/161r from axle end. Using DRILL PRESS. -------- · --
drill E!atching cotter pin hole through the stud so that 
the axle- nut retaining cotter pin 1rill also reatain 
the stud and prevent its rotation. Remember, the 
axle i s aluminum and the stud is steel, s o drill 
carefully. 

2 . 4 Make two spiders per dra1:ring. Don ' t forget the 3/1611 

hole i n the center. 

STEP THRE:S 

Note : The dra-r.-J'ings shm-r a right ':Theel pant. Left 
is opposite. In final forn the pant i s in two parts . 
The inboard part, retained by the spider, is referred 
to as the "BANJO". The outboard part is retai:ied by 
the 11pyr2.Jmdn glassed to its inside surface . The two 
parts are held t ogether with r-IS 24694 screws engaging 
nut plates mounted t o a flange on the outboard part. 

3 . ·1 Cover enti re plug 1:-.rith 3 plies BI D, orientation 45 deg. 
Overlaps should be at least one inch. Try t o overlap at 
LE, TE and bottom. 

3 .2 At knife- trim time : Dremel saw completely around the 
center- line- of- symmetry (parting line). Fill vreave ,:,.jj_ th 
dry micro. (This 1:ii.ll save a lot of sanding and filling 
later). Let cure. Fill, sand, finish as needed to get a 
perfect surface while still on plug. Be fussy. The surface 
should be primer- ready at thi s point. 

3 .3 Carefully layout the cut- lines for the inboard part (banjo), 
the tire preliminary cutout on the bottom, and the main- gear 
s trut cutout on the top. Remember, the drawing is a PROJECTION 
of the cut lines, NOT a flat pattern. Cut line of the banjo 
is NOT a constant radius. The strut and 1-1heel cutouts 1,-ii.ll 
have to be finalized for your particular airplane. Outline 
the bul:'t-J1ead locations. Preserve the 1 /16 11 holes at the 
axle center line and LE and TE. Mal:e 1:1i tness marks vii. th a 
f elt pen abundantl:r at random across the parting line you 
have sai-red to help you l ater in perfectly realigning the 
t 1.m shells for r2glassing together. 
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3 l~ ~e?" .. 10-te t:1e t ~.Jo s l1el l s.. Be :)a:tien~ ! I-P~~:e o.. 2-a~::;e t o::.-:61..i.e-­
dep:::essor-s::";.a.;,e c'. :9:i.ece out of . ~16 aluni nuo anc. us e this 
t o -.;or~-: o et~~een the s~1el::.. c.nd :92.1-18 '.-TOr~·:ing f rom the ::_Jart i :1.g 
li:2e, of course . Co;-:-r~1r2ssed air -~or~:s gr 2at . ~a~:e ~roi..:r ~., '112 . 

Don' t b ecoo e i I:Tpati ent 2..::d daoage t he :;:ilug or shell. 
Co::.gratu1at ions ! You noH l:av e two sy::1ri1etric2.l shel ls to 
~~-or]~ 1:-r:i. th , Set the outboard hal: a s i c.e. He' 11 get cac~-~ to i t . 

3 . 5 Hi th a felt pen make random 1:-ri t ,.1ess marks acros s the banjo 
cut ::.. i ne . Cut t!i.e iJanjo ,,;j_ th a Drer.1el sau out oi the i nboa:::d 
shell a l ong t he cut l i ne you previously r:iar ked . The l ar ge 
pon::,i on of this sheL' .. is ve1~y- f l ir.1s~~ at this point . ,Set i t 
a s ide ,.;j_ th the outboar c. shell ( to ·,,1hich it is eventusly 
r egla s sed ) so i t ..ron 't be damaged , and turn your attenti on 
t o the banjo . Glass the banjo inside all a l ong the cut line 
~,;j_ th J plies :SI D a t 45° , 1 . 2 i nc:ies ,·;j_de . Let cure f ull y . 

3 . 6 !,'Iake t1·io f or;·mrd bulkheads and t wo aft bulkheads per print . 
Grey t ape a f lat area on your Hork bench about 7 X 8" f or 
the f o:n·.rard bulJ:r.head and about 9 X ·1 O" for the aft bulliliead . 
Then grab s ome st.rake foai:1 (blue ) Hhich is ,35" thick and 
cut some s t rips one-inch wi de . Sand the cros s s ection t o an 
ar c , r ound off the ends and miter the strips where they cross 
i n t he middle . Pl ace them as i ndicated on the print, grey 
tape them on t op of the grey tape you have al r eady laid dm-m 
on your ·work bench . Lay up one p l y UND paral lel to one bead, 
one ply mm par allel t o the other bead~ and f i nall y one ply 
mm or i ented vertical l y. Save yourself some sanding by 
put t i ng peel ply dm-m a r ound the bulkhead outline BEFORE 
you mak e the mm layups. Fr ee bulkhead af'ter cure and trim 
t o print . 

3 ,7 Now get that "flimsy " par t of the inboar d shel l you set a s ide 
and r eposition the banjo t o i t like i t 1;ras bef ore you cut i t 
out . Dead flush . Align the wi t ness mar ks . You can tape/ oondo 
them t ogether. Worki ng on t he inside , gr ey tape the banjo 
along t he reinf orced edge . Nou l ayup 4 :;;,l i e s BID at 45° J.appi ng 
1 . 2 inches onto t he banjo and 1 . 2 inches onto the shel l. 
Be sure the shell has b een s anded . This forms the outboard­
shel l - t o-banjo j oining f l ange. Let cure t hen dri l l #30 hol es 
a t f ast ener l ocations. Separate t he ban j o and shel l and t rim 
the flange to 0.711 per plan. Fill inside corner of flange 
,·rith f l ox. LEAVE NO EXCESS. 

3.8 Get t he outboar d shell you set as ide i n 3. 4 above. Get the 
correct pyramid you made i n step 2, f lox i t in place inside 
the shell at the axl e center-line being sure the concave f ace 
is forward and s l ot i n washer do1sm. The pyramid can be 
keyed int o position 1s;j_th a well-waxed t " bol t. Glass i n place 
wi t h t wo plies BID, lapping one inch onto shell on three sides, 
and covering the area of the valve-access hole for reinforce­
ment for the Wi lke button. After cure remove the keying bolt 
and remove t he glass covering the 970-4 slotted washer so t he 
washer will bear metal-to-metal with the end of the axle when 
installed. You now ~ave three pieces. Abanjo with a reinforced 
edge ; a "fli msy " shell with a f lange ; an out board shell with 
the pyramid in place 0

1 You are now ready to glass t he ''flimsy " 
shel l and outboard shel l back t oget her . Set t he ban j o aside. 
You won't need it f~r a while . 
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3. '!O 

.t'age r or ·1 u 

Be sure the "fl imsy11 shel l and outboard shell a re well sanded 
inside at the jcining edges (at least 1½11 '>ride each half). 
Also, be sure to sand these shells '>-'here the bulkhea d-attach-
ing tapes will be ln.:5..d up. Tape or bondo the t~;o shells together, 
using the wi tness marks you made in 3 .3 above t o insure perfect 
alignment and form. Along the t,arting line inside glass the 
two shells together with 2.. BID tape 2 11 Hide. Wet the tape on 
Saran Wrap on the bench first, then apply tape with Saran in 
place . Remove Saran when tape is worked into place. BID 
tape must have 45° orientation. After this tape is in place 
and still wet you can install the bulkheads. ·I'rial fit and trim 
as needed. If they come 1,rithin 1/8 to 1/4 11 they're OK. ('l'hat ;is 
clearance between bull(head and shell.) Use 2" ""vride BID tape 
at 45°. One ply will do it. To ma.~e this layup easier, use 
four separat e pieces of tape on each bul khead rather than 
trying to go all the way around ·ai th one t ape. Lap at least 
one inch . Beads on the bu.lkheads must face AWAY from wheel 
wel l, not into it . Let cure fully. 

Now your pant is in t wo pieces: The large outboard part with 
bulk .. heads installed havi.."'1.g an attaching flange running around 
a rather large opening ... and: the inboard part we call the 
banjo which has its edge nicely reinforced. Now the outboard 
oart has a nose and tail cornoartment which are all sealed up. 
To vent these compartments ch-ill #30 in the bottom of the p~nt 
two places . One just ahead of the forward bulkhead and one 
just aft of the aft ,,ulkhead. Make certain these remain clear. 
Cleco the banjo in place and drill the #30 holes up to #10 
(9 places). C'sink the banjo 100° for the MS24694-S50 screws. 
Install K1 000- 3 nutpl 2.tes behind the flange using c' sunk 
pop rivets. Note: The outboard half of pant is retained on 
the a..'Cle stud 1ri th an MS21 042- 4 nut and an AN960- 4·16L washer. 

STEP FOUR MOIB'J'"I'I NG AND ALIGNING THE P..A .. 1-rrs 

4.1 You are now ready to mount the wheel pant. Before you bolt 
the axle in place( you removed it f or step 2.3) check on the 
"pitch" orientation of the s:;,ider. This can be done by 
putting up the wheel assembly temporarily in place ,ri th 
brake calipers in place and seei.."'1.g how the spider relates . 
Short leg is dm-m. The spider 1 s pitch orientation is not 
critical as far as mounti ng i ntegrity is concerned out is 
very important for your individual set- up as far as prviding 
clearance is concerned around your brake line and maybe 
even your brake caliper bolts . Once you decide on the 
spider's pitch orientation, back-drill through the axle­
mounting holes ( 4) ¾1

' dia . Be sure the 3/16 11 dia hole i n 
the center of the spider is in the center of the four holes. 
Remolu1t the axle permanently i,·li. th the spider bearing directly 
against the existing aluminum plate on tLe inboard side of 
the main gear strut. Toe- in alignment must be right at this 
time. If you haven 1 t drilled a 3/1611 dia hole in the banjo 
at the axle center-line now is the time t o do it. Slide the 
outboard shell over the axle stud and fit the shell around the 
main landing gear strut by trial and error. Also, make a 
preliminary trim around the tire hole in the bottom. Try to 
leave your3clf about a½' clearanc'P. .q_l l :>.:!'.'ound. Don 1 t forget 
to maintain pitch, roll and yaw very closely as you fit . 
Fit up the banjo at the saJne time by using every- other sc:!'.'ew 
on the f l ange . 



4. 1 (cont'd) 
With the banjo screws in place around the flange, insert a 
3/16 11 dia cold rolled steel rod (with a 1/6411 chamfer on 
the end) through the center hole in the banjo and engage it 
with the hole in the center of the spider. Aligning the 
rod 1.rrll then align the pant. One e you are happy w"i th the 
clearances you have around t he strut on top and t ire on 
the bottom (preliminary clearances) you are ready t o align 
the pant finally and dril l mounting holes at the tips of 
the spider. LEVEL YOUR AIRPLANE. Proje~t the fuselage 
center line to the floor. Measure the camber of the axle 
in degrees. Camber is the angle the tire is in "roll" 
from vertical. (The Long EZ is bow- legged!). __ 
Measure toe-in ("yaw") in degrees, just for the~ wheel .. 
NOT the total toe-in of both wheels. 
Remember the 1/16" dia holes at the LE and TE center-lines? 
We are going to use them now for pitch and yaw alignment. 
Alignment is an iterative process .. so hang in! First, pitch. 
Pitch is correct when the LE hole is 1 .611 closer to your 
level floor than the TE hole. Second, yaw. Yaw is correct 
when the LE hole is closer to the fuselage center plane 
than the TE hole by this amount: 

0.027 X degrees of camber+ 0.50 X degrees of toe-in. 

Exa.r:rple: You measure 5° of camber and 1° of toe in. 

0. 027 X 5 = 0 . 135 
0 .50 X 1 = 0 .500 

Total 0 .6;5 inches 
In this example your LE should be 0 . 635 11 closer to 
the fuselage center plane (Zero butt line) than the TE, 

Third , roll. Set roll by inserting a 3/1611 dia rod through 
the banjo and engaging the center hole of the spider. 
Correct roll will be obtained when the rod is raised to 
the camber angle previously measured. Repeat this pitch, 
yaw, roll routine until all three measurements are simul-
taneously satisfied. With the pant secured, drill #30 through ba:rijo-·and -
through the center of the spider pads. Remove pant. Drill 
spider up to #10 and mount nut plates (K1000-3) vrith flush 
pop rivets. On the inside of the banjo where the three #30 
holes are, l ay up 2 plies BID 2" square for reinforcement 
and extra thickness for mounting screws. After cure drill 
up to #10. Mount banjo to spider with 3 AN525-10R8 Screws 
and 3 AN960-1 0L washers. Fill the 3/16" dia hole in the banjo 
with flox, cure sand flush. Also fill t he LE and 'l'E 1/16" holes. 
The final tire-clearance cut out on the bottom is determined 
by making a cut out which would just permit a 1/2" dia od 
5/8 11 dia ball to just squeeze through between the tire and the pant. 



4 . 2 Now for the cuff. The cuff fairs in the main gear strut 
to the wheel pant. Since this is not a right-angle inter­
section it is a high-drag ca.~didate. The idea behind an 
efficient fairi!'lg is to start at the leading edge in.th a 
rather small radius and gradually increase that radius 
toward the trailing edge. Keep this in mind as you shape 
yours. 

Sand a generous area on the two pant parts in the 
vicinity of the strut opening. Grey tape the landing 
gear strut in the vicinity of the cuff. Fill the area 
between the pant (after you have mounted it, of course) 
and the strut with modeling clay and contour per print. 
Use a SHARP butcher knife with a nice curved blade _for 
contouring the clay. When you've got it right lay up 
three plies BID (random orientation) overlapping at least 
one inch onto the pant body. At knife-trim time trim 
top of cuff around strut CAREFULLY! (Don't touch strut!) 
A Dremel saw is great. There should be from .05 to .10" 
gap around strut per print. Also, dry micro the entire 
layup for a smooth surface transition. Let it completely 
cure. The two pant halves are now rejoined, thanks to 
the cuff, so we'll have to separate them. With a felt 
pen mark dm-m the leading edge of the cuff beginning at 
the top center witp: a line that will come in tangent to 
the existing cut-line on the banjo. Now, mark another 
line beginning at the top center of the trailing edge 
(but NOT following it!) and extending down the inboard 
face of the cuff and coming in tangent to the existing 
cut-line on the banjo forward of the topmost attaching 
screw. Refer to the print. Cut along these lines with 
a Dremel sm-r taking great care to cut no deeper than the 
cuff. Separate the two halves of the pant by completely 
dismounting it. On the banjo and outboard part of the 
pant in the vicinity of the cuff on the inside you will 
discover quite:- a ··mess of clay and excess glass. Clean it 
all up so that when you are finished the cuff and pant 
look like one continuous piece iside just lil(e outside. 
Now is the time to do any filling and fairing to make 
certain the blend between cuff and pant is perfect. 
Sand all the inside surfaces of the wheel well compart­
ment then primer with any finish that suits your purposes. 
If you have a relief tube this should be directed out of 
the banjo side aft of the wheel on the bottom. 

STEP FD!E FINISHING 

5.1 Fill, primer and finish per the rest of your plane. 
After finishing and before mounting wrap the main gear 
strut in the vicinity of the cuff with Saran wrap. 
Mount the pant. Fill the .05/.10 gap at the top of the 
cuff with white R'l'V silicone and let set for 48 hrs. 
After cure carefully separate by slitting silicone at 
cuff LE and Te with razor. Remove pant, remove Saran 
wrap, reassemble and, voila! .. you have a neat seal 
bonded to the pant at the top of the cuff. 

MILLER TIME! 

About HEAT! Wrap strut and brake lines ,-ri t h Fiberfrax 
or asbestos i nsulation and alum.num tape. 
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BF~_'r, (cont'd) 

Do a good job of protecting these critical components 
from heat~ There is an alternate heat ven~ indicat ed 
on the plan on top of the :pant if you 1·rant to incorp­
orate it to help vent out the heat when taxiing or 
parking after a panic stop. Judicious use of your 
brakes is your best defense against overheating and 
hot shut do-wns. --

SERVICII\JG TIRES 
-

A Wilke plug of 1f'' dia is used to cover the valve­
access hole. Schrader makes a steel 4,, valve· extension 
(P/N 4430) which can be inserted through the access hole 
in the pant and screwed onto the tire valve stem for -
pressure check and inflation. 11he valve stem dust cap 
can be removed by using a rubber tubing length and 
reinstalled the same way. 
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