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AIRCRAFT MAINTEMNANCE

Glass Scratch Removers:
Scratch-Off Works Best

None of the products tried work miracles, so avoid dam-
age in the furst place. Otherwise, patience and elbow
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I Cory Erdresn

ithing locks better on an

airplane than fresh glass and

fewe things short of structural
damape look worse than beat-up,
seratched windows and windshields
Dramapie 1o aircrafl
windows is more than
a cosmetic challenge
LOE— IR ©A1 COERNHiE-
imise Hight safety by
limiting vour ahil-
iy 1o sew eraffic o
even the destination
abrpeort. Thimow ina lnde gin oF win
v fop and vou can be blind

While many aircrall detailing

cornpanies specialize in remaving
serald bees Froam arreralt siings s )
v malser of produices on the marked
prarport fe allow spod repair of dam-
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Scratch-Off did a goad job
in mitigating bath the sinagie
scratch and

plus a power buffer—uwill yield decent results.

age glass by the do-it-vourselfer, We
recently tested a fow well-established
seratch removal systems o see how
well they repaired soma worst-case
scratches, We learned tha the prosd-
uct diree-
tions miust
b Frsl e
toy the letter
and learned
that Harry
Callahan
wias right—a
IR 5 Eodia

i e A
e lll:_’:_n'. I QOO

knoew his limivaticens

HOW WE TESTED

Wi used a beanad-newe acrylic win
dlovwe frotemclen] oo g Mosones 201,
unused by o local shop custames

AWEGE
REMONAL KIT

www.aviatlenconsumar.com

CHECKLIST

All three products can be
applied with power tools,
reducing manual effort,

Micro-Surface and Scratch-
Ot are very effective when
applied carefully and
correctly.

The application techrigue
for Micro-5urface requires
practice and care,

Severe gouges will likely
reguire professicnal care of
window replacemsent.

Wie divided thie glass o Towr sec
tiomns with oaskang tape and identi
fied the scatch removal et hods
on the tapse, Twir sets of sorgches
were inflicied on the glass: a severe
seralech produced by three passes ol
a Va-inch eomimon serewd river blade
and a separate single seruch several
inches below it {And yes, there was
cringing. ] The test scratchics were
the anly blemishes on this acrylic,
miaking the evaluation of the marks
and the repair attempls as clean-cul
as possible. Hall of each section was
cavered by paper for comparison
after the test,

Because the major scratch remaoval
produces are not perfectly compa-
ralle—all were applicd wsing powt
iools and one [Movus) was also
applied by hand—minor variatsens
in the resulis were expecied and
observed. Movas is generally applivd
by hand, with power application as
a choice for severe scratches, Dig-
g ke the Mex with a screwwdriver
gualifed as severe, so we used both
application methods. Even the single
serlch was evidenoe of more dam-
ape than we pormally see on an
aireralt woinwlone, Sowe afler a cavient
o aceoant for this: The hamd-ap-
plied product Jdid e completely
remene Lhe severe scratches and, as a
corollary, maore was expected of the
|1I!-'|.1.'I_'|-.!|'\1"\.i".|l.'|| |||;.;|._j|_|| 15

We tried three scratch-removal sys-
ferns, left, All are suitalle for ni-
nor damage, but serious scrifches
may reqeire window replacement.
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PLEXI 101

P 1 e R of LS article, we'll
I':lh.IIIIi||IL' Sl )4 h |l.':|l|ﬂ.'ﬁ| IF|'||'!.'I I"|||1
aowaed abowt prevention fiest, 1t's a
stinple matter of taking exguisite care
with vosur aircralt glass, Don't use
terryeloth o, even worse, paper iow-
cls {which have wood fibers in itheim)
ot vor airplane windows. Anvihing
that’s harder or more abrasive than
vouar windows will scraich them.

Terrveloth will pick up and holkd
debiris, creating an imprompiu sand-
mg block. Clean microfiber cloths
{8020 o 70030 blends of cotton
and synthetics), available in auto
and marine supply stores, are ideal
for this purpose, The microfiber traps
any dhust and debris on the window,
absorbing it imo the cloth and pall
ing it away Trom the window surface

Amd never use glass cleaner on
acrylic [ Plexiglas oo Lwcine] or puoly-
carbonaie [Lexan) windows, Glass
cleaner, specibically amamonia, will
el and ruin them, Last, alwayvs
wiel Lhe plastic first before applving a
cheaner and keep it wert throughoii
thar process, 1 the damage w0 vour
lass is minor, self-diminishing
creamis should e soasr Birst sodution
Bafore wou treat an entire window,
test them on o small corner first, Al
b sure to familiarize yvoursel T swith
the application wehnigue for the
product badore your Lawmc b—g hey'ne
;1!.'I'I-|.'I.I||!n-' -I|'||'-||-.'|.|. |1.||.|||1_'| Or pETpen-
dicular te the scratch

Circular application should only
b perlormed iT the directions
call for it specifically, Any of these
products should e applied ol of
direct sunlight, which will ilry the
compounds prematiely amml m-
crease Thaeirn .|J.'£|I.'H‘\.i'-'l'1'||.':-.:1 Il there's
no shadee 1o work an, Lq_'n._'p ihe arva
misted with cool water and work
carly ar Lvte im the diy,

NOVUS

T Mowis SysLEm 15 well-known in
thwe marine andd mostoroyele commi-
nities for a produce set that contains
theee bevels of aggressiveness: Movus
1 lor hesavy serate hes, Novus 2 for fine
scratches amd Mowvws | for polishing,
A kit containing two-ounce botitles
of the three componids retails fior
$14.95. We first seimoved any surface
chust wigh a microhber cloth, followed
by firm manual application of Movis
P ata 90-degree angle tv the scrach,
Fhe dlirections recommend 1ha
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vl repsat this as need-
cd—we applied Novus 3
four times. Once the dam-
age was reduced 1o only
hne scratches, we cleansd
ol the remaining polish
and applied Movas 2 ina
circular mvolion wntil |.|r:.'
|.'il1.1|]'r|.'. W .I||-|'||i-|_'|.| LT
1t peolisls e Bl with
a clean microhber cbogh, A
nte: Movies 3 shoold nor be
used o coated plastics or
|'5-:||.:.'|:.|||'s-||l|.|1-:_'5_

I our test, the hamd-ap-
plicdd Movus 205 conmbina-
LHERD wiks I'l'.l.HII:I..IhI:.' elfective
ol thie ':ill;..:h' seratich danad
while it llii.l'r!:,1[|_'\-:1 b seviene
seratch sommewhat, it did not
climinte if

The second Movus panel
was the test bed Tor applica-
tion with a poaver buffer, a

less labor-intensive process

anid only semewhat more effective
The depth of bath scratches was
reduced, as detected with a hngertip
amd & Angernail, buot both were seill
visible after the treatment. We used
a clean cobon bonnes running the
bulfer at 1OO0 RO for 10 minuies
between the Movies 3 and 2 com.
pounds, The major upside was thai
it wins a bt less work and i sweasn'y
overly miessy,

MICRO-MESH

The Micro-Mesh gl Dimgze K is
one of several offered by the coan
pany. & Heavy Damage K is also
olfered, as is the familiar K70 ki,
which vses a foam black, a numiber
ol progressively fimer sandpaper
shoeets and SMicro-Galoss scralch
remioval Eil.|1|i|.i. W pisaedd it kot
belore aiud while effective, it's Time-
amd Lol nte nspee

The Light Damage Kin is desiggned
fuer uset with o random orlsital sander
amd a right-angle polisher. In owr
view, is well subted For this typee of
damage in than the sweat factor is re-
duced. An added bonus is that there's
less pempdation w rush the job,

A serew-in backplate is used o
carry three grades of sandpaper padds
i Dupclescd o gl beaes 15000, 2400 andd
UM grin, For the Tast two poawer-as-
sistedd steps, a black TufBul polishing
pack [rezembling a small swaich of
Muffy shag rupe) and 3 white loam
padd are used w apply the Micro-

www.aviationconsumer.com

Posewr buffing, o aeed bortom,
specid the process. Novus, center
pliote, can e ased with power or
hand buffing. (Top photo by Rick
Lirtalsirom. )

Closs fine abrasive compound. Lasi,
A clean white fannel cloth, also in
cluded, &5 vsed 1o apply an ancistati
palish,

Delybie Alvams of Macrs-Surface
Prosducts recommends tha vou Bove
thiiz waphit tials —amd .,'m:-u'r:_h timie—
for thee scrate h memenal process, "o
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RAIN X vs. RAIN AWAY

Rain-X is a weall-known windshield
rain repellant but it's not the only
such product on the market. We

were recently provided with a
cample of 3 competing product

called Raln Away and we tried hoath
on the windshield of our Mooney,

The test results ane visible in the
phofo abowve,

Rain-X claims to be a “transpar-
ent palymer coating” that Alks small
pores in the glass or plastic with
Imert modecules that cause raim (o
bead up and roll off, In a car, a fresh
Rain-¥ treatment will obviate the
et o windshield wipers, but
the coating nesds 1o be renewed

nat try o estore a window woden
time constraints. To be successiul, all
damapge must be emoved alver the
st step, Take the time 10 b chaor
ough—il vou aren't, voul will be lefi
with a less-than-perfect pestoration
and will be wondering what step
viou meed 1o repeat in order 10 have a
perfect window.”

e directions lor this process ane
detaibed and s crwcial o read thiem
thoroughly before you stare, It Im
portant, oo, tokeep the surface wat
with a spray hoitle throaghout the
e ss 10 preseil (R TRATRL]] |||'.|1 ||.|r||-
age o the window, Each step shoabl
take three to Fve minutes per sguane
loot of plastic, The Light Damage Re-
micweal Kit, which we wsed, retals for
95, with enouigh |:l||:4|l||| 1 101 Covve
1D scqueare leet od |1|.|'-.|H

SCRATCH-OFF

Thee Scratclhe-O0T system uses foar
progressively finer commpoiigds

miate hed 1o vwo different foam pads
which are anached wa backing plate
lor yse ana power dnll e stam-
dard Berateh-0dT kit with enough
product for ome atrcrafl windshield,
retiils for $34.85; the deluxe FBO-

The Aviotion Consimer

periodically. Both Rain-X and Rakn
Awray smell about the same, witha
strong odor of alcchol, which both
cantain, Meither contain ammaonia
compounds, Howewver, Raln Away says
it meets MI-W-6882 for raln repel-
bents and on its box, Rain Meay claims
“apperoved for fighter jets.”

Fain-X has no Mil-Spec approval
and a technical spokesperson for
Sopus Products, which makes Rain-X,
says it's recommended for autoglass
only and that it can cause craging
on acrylics, We've used Rain-¥ on
aircraft windshields for years without
noticeable harmiul effects.

W found that both
products were virtually
identical in application and,
as the photo shows, a
misting of water yielded
essentially equal beading
and runoff. Of the two,
Rain Away is the top choice
because, due to proprietary
chemistry, it claims to be
safe for acrylics.

% e kll:_. 1'|IL1L|H|I fiar sl
alrcraft, sells for $66.50)

Wiich compaoumd you star with
s derermined by the exient of the
IIIIIIIJIHLI— I.'.‘-II“HI"- |II:||| [ II.I.I""i 'l'r'i” 1|||‘I.1_'
the Tull course afl treatmient while
habrline seratches, hazing amd swirl
ks iy be repanred with the two
ri||1'| [ II'I'I'IE'“:IIII'II.IB-. IIH' LWsr RIS F
|'|.:-I1|1|r:l|.|||-:|h are ldentified with
i lloww Lahaels, maat ||i||1; e vellosw
Foeaimy sl SO0 (B bcro Cut) and
SO0 (e Lite], They are designed
Ler cunt and remove deep marks, while
the compounds used with the white
prachs, SO-3 (Micoo Brite] amd S04
(Microsheen) are used o remove
switling and for high-gloss polishing

Thie first step calls for wet sand-
ing with 600-grit sandpaper, which
1s ot included in the kit Take your
time with this product as well and
keep the RPMs below 1200, I the
aerylic surface starts fo overheat,
spray the aren with water and reduce
the RPMs. 105 impartant to node that
this pro)uct s net recommiended for
use on pressurized aircraft. Amy win-
dow work on pressurized airplanes
shoulid be done by professionals.

A side note absous equipmend

Www. . aAviationcomsumar.com

isage: The Makity orbsival samde

wie wsed didn't come with the thin
open-ended wench needed o
remmove The back ]l|.|l|.‘. Wi lad o
Irll:r one of those separnely to gel
evervihing taken apart. While using
an arbatal sander and an angular
prodisher may be the best method for
proglucts Tke Micro-Mesh, it regained
an extra porchase at the bome sup
Py stome, I our views the abalay (o
use e comimon tools ssould nol
oy reduce the cost to the consumer,
bt wosuld widen the feld for wse of
this product.

RECOMMENDATIONS

While the manually applied
Movus reguired less preparn
tion, it took four applications
ovier the course of 10 mines 1o
see noticeable results. The light
scraich was diminished, but not
removed, something that coubd
Be a lunction of arm strength.
The severe scratch was repained
somewhat, but that kind of pouge
requires more horsepower 1o
really hix correctly, The manual
application secms most appropri-
ate for the more common light
scrviches, such as a brief encoun-
ter with a headset.

The powered version of the No-
viis application was morne elfective
bt Jickn’t completely mmove the
serafches, either, The test scratches
wiere sevene and, 1o be fain were proh-
ahby bevond the capahilities of this
prroediict

Ihe Micro-besh svsiem was a real
challenge for wus and i we were 10
e Ehis method on a live window,
wer Wik | wan o lot of practice on a
spaare piece of plastic, Fart of Micro-
Ml s efTectiveness is the g s
S .|_|1r.|'\.|l.-1' t..|r|.||||.1|_:-|_'| |r.1|.h. it 1l
wbrmoesl cre sl be used 5 vou do
this vourselll The sandpaper pads
abrade the plastic as part of the cure
and the resulian scraeches mus all
b removed] and blended w avokl
surface distortion

Wi used a bot of water in this
process amd discovened that every
sejuare inch of the window being
treabed st e |u'||1 wil, The arbiral
sander generates a lob of tongue and
we inflicted a burn mark on the
acrylic. Mot good, Further, using this
method on a small piece of window
made it more difficult 1o remove the
extranenus circwlar marks leit by the
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sandpaper. The manu e urer sleesses
thit suf hekem window area be avail
able for product application,

We lound the Scravch- Ol sysiem
casy o navigale and the directions
wire Clear and readily wndegsiamd
able. Color-coding the compotmnds
i the Tosaan paacds eliminates ermors
caused by possible distractions o
i||l\."\.||l.'l il:'lll.l\. ||Il:' I!-III".' reskl Frs
wis thee Lack of &0 grit w.||u1|_'-.|||.,'r m
Ll Rit, W el thon ime luseom of thial
wrmall e, necessary L start e
[riEss wirild be a |,:-|1,|=\.

C¥i b od basr P, |,,‘|I_"\1I1;I|||I!!||,I1l.,'
ket ot use with a commomn hand
ol is o of Sereh-OTs strengths
Seranc h-O0T did a very good joly in
|||i1it'_.'|li.r||.'I RS '\.i||5;_||r seratch and
the beavy gouge and although these
deep pougres were not completely
crascd, the lighter scraiches that ac-
companied the poupges were repained,
Ihe final polishing stage beft the Mex
with a high gloss and the foam pads
were sy 10 clean for futurne use.
Therelore, Scratch-O0 s our first
choice in this group of products.

The level of damage we inflicied
o L window may not allow for do-
i-voursell repair, so for lesser dam-
ape, Scratch-Off should shine, Also,
il a scratch is too deeply embedded in
the window, the subsequent abrasion
repair may comprvmase the integricy
of thie window by remsoving oo much
material thickness, IF s more than a
hngernail-depth scratch, check with
A [l I':"|"I""-"""|-'| e wirslow imaw be
sater, given that a bird sirike ana thin
spot could cause failure of the entbne
windzhield.

Cory Embersia &5 Aviation Consunmier's
(LY ddiror,
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TRAINING AND CURRENCLCY

X-Plane Version 8:
First Rate Flight Dynamics

But plig and play it isn't. You'll need a high-end system,
patience and expertise o get the most out of it. Tyros
and technophobes should shop elsewhere,

iyl oy

|||'|.|r'|||::|l. thwe state of aicframe
design is refatively stagnant,
thie samie cant e said of

avionics and software development,
UM r.|||:,' the Latlet, As ouir serbes on
IR training programs has shown,
this saftware has improved consider-
ably during the past fve viears,

When we last examined this sofi-
ware, we regarded X-Ilane as the win-
mer among the 1FR friner programs,
at least for people with high-end
compuler sysiems. Although the inder-
vening vears have yiebded enhanced
wiedther modeling among the remain-
ing PC-sim survivors, X-Pane remains
a serious and extraordinarily capable
progam. But we think yvou'll be hap-
pier with i in the bong run i vou'ne a
bit ool o pevk

-Manee i the only opdion amaong
the four programs we've reviewed for
Linug (x86 anmd PPCY and Maciniosh
(L Al ) vsers, Fo Whinnckoaws, ity

www.aviatlonconsumer.com

el surprising that the sodvware with
the st feagures amd capabilities
woitld reguine the mos1 compaten
resources, DRon't even hather with
MM !.-:||.|'||' sUill paminickimg away
ot Windowes 95 e hime weith 10
year-old graphics and sound cands
E-Plane 8 regquires a mbdnimuem of a |
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