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Competition Calendar. November/December

November Outdoor events (TBA)
Eynesbury
December Outdoor events (TBA)

Eynesbury

Editorial: Before proceeding, note that the November
General Meeting will take place on the second Tuesday,
(the 11™). This change is due to the Melbourne Cup being
run on the first Tuesday and all the pubs within a 5 km.
radius of Flemington will be full to overflowing (also the
patrons!).

To correct yet another faux-pas committed by Your
Editor, apparently the owner of the Lamb “Hi-Climber"
referred to in the West Wyalong notes in the October
Flypaper was not Des Slattery but Dave Bailey -
apologies to all concerned.

This month Paul Butler has provided a brilliant and
comprehensive study of aircraft colour with Internet
links to even more information, all that most people
would need in a lifetime! This document is appended at
the end of this newsletter, but due to its length, only
those receiving the e-mail version of the newsletter will
have access to it - Our Publisher/Distributor (S O'C) has
flatly refused to print the newsletter in its entirety.
However, for those who receive the newsletter only by
snail-mail all is not lost, as the above-mentioned
personage will consider requests for a printed copy of
Paul's article on an individual basis (grovelling helps!)

A recent E-mail from Peter Lloyd is attached - he
has six ex - Peter Twiss models for sale, photos of two
of the models are also appended. Going by the photos,

these are very well built and well worth the price asked.
For further information contact P. Lloyd on 9435-9042

A group of outdoor flyers did manage a few sorties
to Eynesbury during the month and a report on the
latest excursion is also appended to this edition of
Flypaper.

Finally, the plans for this month are two models of a
somewhat obscure nature - the first is Alan King's '48
Power model, the second George Reich's '563 Wakefield
(4™ place)

GENERAL MEETING 7th OCTOBER 2014
Meeting Commenced At: 8-00 pm
1. PRESENT: S.O'Connor, P. Butler, M. Glaister,
D. Boughton, T. Denyer, J. Fullarton,
C. Parker, R. Gibbs
2. VISITORS: Vin Morgan

3. APOLOGIES: D. Cassidy, D. Sutherland, R. Neve,

4. MINUTES OF LAST MEETING: As published in
Flypaper.

5. Acceptance moved: P. Butler,
seconded S. O'Connor. Carried.
6. MATTERS ARISING: Nil
7. SECRETARY/TREASURER'S REPORT:
Correspondence in:

VMAA Meeting Minutes.
Letter from Moorabbin Town Hall.

Correspondence out:
Nil.

Bank $2531.64,

Cash $127.20,

Total $2658.84.
Estimated Stock  $105.05

19 members, (15 full & 4 part),
3 Flypaper subscribers

Acceptance moved: P. Butler,
seconded: C. Parker. Carried.
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8. MATTERS ARISING:
Nil

9. REPORT ON LAST COMMITTEE MEETING:
Nothing other than the agenda below.

10. GENERAL BUSINESS:
Meeting Topics:

October Covering with Icarex
November Colours for scale models
December Harry Sokol's electronic timers

Report on Moorabbin Town Hall Venue for 2015 FID
Team Trials.
J. Fullarton, M. Glaister and S. O'Connor were
not impressed because of the hazards for F1D
models and other limiting factors. The general
thought was that D.I.S.C. is a better venue.

Web Site Hosting Space Investigations. Still
underway.

Other General Business:

M. Glaister spoke about Terry Bond's suggestion that
everybody be affiliated with the MAAA via the NWFFS.
There is a cost advantage to the individual. S. O'Connor
suggested the matter be deferred to near the end of
the financial year. Vin Morgan suggested that increasing
the membership of the NSWFFS with lead to a greater
voice when dealing with the MAAA.

Vin Morgan hoped to collect renewal fees for
membership to the AFFS. He also spoke about proposed
activities for the rest of 2014 and into 2015. Vin will
provide more information about these matters for
publishing in Flypaper.

11. November Meeting:
The November meeting will be held on Tuesday 1
not the 4™ because the 4th is Melbourne Cup day.

11‘h

NEXT COMMITTEE MEETING:
8.00p.m.Thursday, 23rd October 2014 at 59
Roseneath Street, Clifton Hill

Meeting Closed At: 8-40 pm

12. Covering with Icarex:
Mike Glaister brought along some wings covered with
Icarex. He and Vin led the discussion.

Bob Hatschek's “Skyscraper Junior” O/R Model - $65

Norman Marcus’ “"RAFF 5 - $65
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Eynesbury 24-10-14

The weather over the past month or so has been
quite benign and several members have taken full
advantage, the last occasion being Sunday the 24™ of
October. Unfortunately, this date also coincided with
the arrival and flight demonstration of an F4U Corsair at
Point Cook, an occasion which diminished the potential
list of Eynesbury attendees considerably, so it came
down to the usual four die-hards who rolled up at the
Eynesbury gate to enjoy a few hours of “relaxing” FF.

Sean had been out several days earlier (Friday)
trimming his '54 Alan Lim Joon Wakefield and had
refined the trim to the point where he was eager to give
it a blast on full turns. Leigh and Vin Morgan were as
usual flying F1B's - their whole approach and efficient
methodology in stark contrast to Your Editor's shambolic
efforts.

After watching Sean demonstrate the ALJ, which at
40 grams under weight and with 24 strands of good
rubber, goes up like a rocket. (So much so in fact that
Sean is contemplating reducing the number of strands to
20 to tame the burst a little and get a longer motor run).

The Morgans, a little further away were getting on
with the job and didn't need a nosy spectator, so I pulled
out the box containing my F1G's and randomly selecting
No. 3, wound it up and threw it into the air. To my
astonishment, the model was bang-on trim and D/Ted
some 3% minutes later at considerable height. Buoyed by
this, I decided to try some of the Morgan-donated
rubber, which, in light of its superiority over the stuff I
had been using, I re-stranded to 10 strands. I+ became
immediately apparent how much better the rubber was
as I managed to wind it to a higher torque with a further
70 turns when compared to the previous 12-strand
motor.

T launched the model badly and was immediately
admonished for this by Sean, as T had wasted the burst
but it didn't seem to matter much as the model climbed
away and straight info a thermal. After five minutes it
became apparent that the timer had hung up and so four
pairs of eyes watched as the model gained altitude and
drifted away to the NNW. At about 20 minutes, the
model was OOS to all but Vin, who, with his recently re-
tuned eyeballs, (laser surgery) aided by a pair of good
binoculars. Vin held it in sight for another minute or so
and then it came down to the tracker, the strong signal
of which indicated that the model was still airborne. The
beeps eventually diminished to the point of inaudibility,

Although anxious for the return of the model, I can
be dispassionate, and at this time I found it interesting
to watch Vin, who was manning the receiver, switch his
attention to the small pulses of the meter needle and to
finally declare that the model was down - a real lesson in
retrieval technique.

Sean and I hared off in the car armed with Vin's
Yagi antenna in the direction of the five ways
intersection, stopping a short distance from it and there
picked up a weak signal emanating from a northerly
direction, a few minutes later we had the model in sight,
upright in a paddock no more than 50 metres from the
north-going Parwan Rd. Incidentally, the signal was a lot
stronger when the Yagi was oriented vertically which

indicated that the model was upright - the antenna of
the transmitter in my F16 is at right angles to the
fuselage length - (vertical polarisation of the signal) The
rest of the day was a bit of an anti-climax, Sean was
going to have another flight with the ALJ, but after my
effort, decided against it, so we all decided that the
"Quiet Man" was a more convivial venue to relax and talk
about the day.

Sean has provided a Google Earth map, showing the
track the model took during the 24-odd minute flight.
Interestingly, the direction, combined with the distance
and time taken correlates very well with the predicted
conditions on the Elders Weather Website.

One final note; buoyed by the return of my F16 I
then decided to fire-up the "Satellite”. A moment's
inattention (again) caused me to fill the tank with diese/
fuel. After flushing out the tank I then tried again, but
the diesel fuel had dilated the fuel feed tube and
without replacement tube of the same size, the launch
of the Satellite was again deferred - I'm getting pissed
off with this modelll

Alan King's ‘48 Power model

This drawing came about due to a request from
Andrew Longhurst (UK) to Devon Sutcliffe (NZ)
enquiring about the span of the model. Andrew had a
small-scale plan but with little or no indication of a
cardinal dimension with which to scale the drawing to full
size. Devon passed it on to me and thence to Sean and
Jim Fullarton, both of which had knowledge of the model
but not it's size.

Between Sean and myself, we decided that the rib
spacing was 2" and using that, the span worked out to be
42" - everything than fell into place (the small drawing
proved to be pretty accurate).

The motor shown, an Elfin 1.49, is wrong - as T was
later to discover, Alan King used an E.D. 2cc -possibly a
“Comp Special”, in which case, if you were to build it put
in a heavy motor - or a few extra ounces of lead in the
nose.

George Reich's '53 Wakefield

George Reich, the brother-in-law of Dick Korda, was
very unfortunate to miss out on the first ever fly-off in
Woakefield history when his second flight was timed at
4:59, one second short. (He made up for that by winning
the '61 contest).

Looking at the drawing, the model was quite simple
and unsophisticated when compared to other models of
the period, and is reminiscent of the "O-High-O" Wake
he designed, together with Joe Elgin, as an introductory
model for beginners to the Wakefield class and later
published in the "Aeromodeller”.

Another example of the geared Wakes of the
period, it again shows just how dominant the geared
Wakefield was when compared to the far more
sophisticated, complex and time-consuming to construct
“English” approach - perhaps it is just as well that the
rubber restrictions were introduced in '54.
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North West, 2.2Km in 24min.= 5.5Km/Hr!
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Colour for Scale Models

Contents
Colour FOr SCale MOMEIS............ooiiiiiei ettt
TNTPOAUCTION ...ttt
Common Methods for Colouring Scale Models...............cc.cueueerieirieieieieieee et
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APTIST PASTEI ..ottt s e 9
What Colour Should T USE? ...ttt sttt 13
How Do I Determine What the Correct Colour Should be?.............ccooeiieinieinieieeeceeeeeeseeaans 13
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WOPrKEd EXAMPIES ...ttt sttt ennes 22
Introduction

This article has been tailored for Flypaper. An extended version in PDF format will be available on request from Paul
Butler after the November 2014, VFFS General Meeting.
Email: pgbrol6b@tpg.com.au Please note it is lowercase L, not numeral 1

The first part of this article outlines common ways of applying a colour finish to scale models. The second and third
parts will go into the resources and computer software that can help you get the result you desire.

Note: There are many links to supporting information on the Internet. They are there for those who
want to know more. It /s not necessary to read them.

The following sources are worth investigating for specifics about construction and finishing techniques.
Hippocket Aeronautics Forum; see Atip.//www.hippocketaeronautics.com/hpa_forum/index.php

Small Flying Arts; see Attp://smallflyingartsforum.com/
Stick & Tissue; see Attp.//www.stickandtissue.com/cqi-bin/yabb2/YaBB.p/

Simmers Paint Shop; see Atto://www.simmerspaintshop.com/forums/
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Common Methods for Colouring Scale Models

Coloured Tissue

Covering with coloured tissue paper is the traditional way of finishing a scale model. The result can be very charming
when done well.
There are many types of tissue paper made for many different purposes. The most obvious ones that come to mind
are:

e Artistic papers meant for calligraphy, printing and so on;

e Archival papers used in the repair and preservation of documents and works of art;

e Specialist model aircraft tissue paper, e.g. Esaki and SAMS B8 Superlight tissue;

e  Gift-wrapping paper.
The last two examples are the ones in common use by modellers today.
Esaki is available in a small range of colours, is of moderate weight (12 - 13 gsm in the case of 'light weight' Esaki)
and has very low or no porosity. Low porosity means it can be used unsealed on small lightweight models. Esaki has
limitations from a scale model builder's perspective. The colours will fade when exposed to light and the limited colour
range restricts its use to a relatively small selection of aircraft if accuracy of colour is important. There are ways of
getting around this limitation which will be discussed later.
SAMS B8 Superlight tissue is available in 27 different colours but its weight and porosity is unknown to the writer.

See: http.//www.samsmodels.com/acatalog/Section_B_ Covering_materials.htm/

Gift wrapping tissue paper is available in a wide range of colours and is generally heavier than Esaki, 16 to 24 gsm
being typical. Many papers in this class use dyes that run when wet with water and many will fade when exposed to
light. Also many are not '‘acid free' so they will eventually decompose and change colour but that may take many
years; probably not a problem considering the typical life span of a flying model.
Archival papers range in weight from about 3.7 gsm up to 100 gsm or so, the most useful are papers in the 6-10 gsm
range. The difficulty with the lighter archival tissue paper is porosity; 3.7 gsm for example being mostly holes. Some
archival papers are coloured but the majority are buff or off-white.
Another related issue to do with coloured tissue is how it is applied to a model of a military aircraft. Those aircraft
are often painted in camouflage patterns of two or more colours. Two ways of using coloured tissue to represent
camouflage are:

1. Gluing dark colour patches over a lighter colour base;

2. Splicing cut out pieces of each colour with a very narrow overlap around the edges.
The first approach is heavy because of the double thickness and the amount of adhesive needed. Doping the first
layer then flooding dope thinner through the second layer of tissue to activate the dope will probably provide a
lighter weight result. Splicing pieces of tissue is much lighter but requires a higher degree of skill to achieve a good
result. The narrow lapped layer will be darker in colour also.
Here are four methods for changing or enhancing the colour of tissue paper:

1. Rubbing artist pastel pigment into the reverse side of the tissue paper:;

2. Printing the desired colour using an inkjet printer;

w

Dying the paper with fabric or food dyes; and
4. Painting with inks, artist colours or paint formulated for plastic models.
Whatever the method used, one must know how the materials will behave.
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Artist Pastel

High quality artist grade pastels are basically pure pigment held together with a weak binder like Gum
Arabic. Generally the binders are water-soluble which may help or hinder your efforts. Many colours are actually a
mix of pigments and perhaps some colourless fillers.
Student or lesser quality ‘artist’ pastels may have more fillers, use a lower quality pigment or may contain much more
binder. All of these factors make the product cheaper and detract from their performance.
The brilliance of many pastel colours is due to the dry granular surface. Wetting the pastel dust or coating it with
clear(ish) cellulose dope or acrylic resin may change the apparent colour (i.e. change the optical properties).

Inkjet Printing

Inkjet printer inks are fransparent and the resulting colour is determined by the whiteness and other
properties of the paper surface and the technique used. The printer lays the ink colours onto the paper in successive
layers of fine dots, which can be observed if you cancel a print job before it has completed. Markings, panel lines and
similar details can be printed at the same time as the base colour. It is also possible to print onto tissue that already
has an acrylic coating.

An issue to watch out for is dramatic colour change caused by a clear sealing or shrinking coat. An example is this is
Junkers Ju.87 Stuka described on the Small Flying Arts web site. See:
htto.//www.smallflyingartsforum.com/YaBB.p/2num=1237402114.

The first image is an artist rendition of what the full size aircraft may have looked like.

The second image is what the print file looks like.
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JUNKERS Ju 87 " STUKA™

The third image shows the finished model.
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The builder says (see reply #12) "The colours I picked appear light and first view but are in fact an olive
drab when printed. It will darken some when shrunk and sealed with crystal clear”. The writer suspects the ‘crystal

clear' is a Kr‘ylon Pl"OdUCT. See: http.//www.krylon.com/products/colormaster-acrylic-crystal-clear/.

Inkjet printer ink can be applied with a brush provided you only use the base colours in their raw state, (cyan, yellow,
magenta, and black). Mixing the inks in a paint pot is likely to result in disaster. For example, red is a 1:1 mix of yellow
and magenta. A printer will produce a good red on paper but all you get is reddish mud if you mix the same ratio ina
paint pot. It is possible the brush puts on too much ink so there may be scope for further experiment.

Dying Paper

Various people have reported their experiences when dying tissue paper on the forums suggested in the
Introduction. It is also worth doing an Internet search to learn about techniques employed by ‘crafts’ people. Food
dyes are not water resistant and may fade when exposed to light although they are used to dye wood by some crafts
people. Fabric dyes are also not water resistant when a mordant (e.g. salt or vinegar) is not used. Mordants are OK
when dying wood or fabric but they must not be used when dying paper.

Samples of RIT and Dylon dyes in the writer's possession contain salt, which is acidic and may cause the tissue to
degrade. Excess Salt is washed out when these dyes are used on fabric. You should look into this matter if you decide

to try fabric dyes.

Inks

Inks are generally transparent and there are a few different types. Acrylic inks are water resistant when
dry but will not resist alcohol. Inks containing shellac (e.g. Windsor & Newton) may be water resistant but again will
not resist alcohol. Nominally the same colours from different product ranges may not perform the same way.
Generally it is best to stick to one product range when wet mixing acrylics although there is no restriction when

colour layers are allowed to dry between coats.

Paints

Artist grade paints can be transparent or opaque, depending on the pigments. There is such a thing as
‘convenience mixtures', which contain multiple pigments and often white. These are OK to use in the raw state but
mixtures with other colours may be unpredictable. Paint is generally heavier than ink but some paints can be thinned
to an ink-like consistency.

Paints meant for colouring plastic models can be used on wood and tissue paper. They can be based on water-soluble
or hydrocarbon soluble resin. Generally speaking many water soluble paints are heavier than equivalent colour
hydrocarbon soluble resin paints because the pigment particles must be larger for technical reasons. There are both

water-soluble and hydrocarbon soluble acrylic paints. You do need to read the fine print on the label.

Paint Pigments

Paint pigments are not created equal. Some are transparent, some are opaque and all are heavier than water.
The table below that came from Attp.//www.handprint.com/HP/WEL/pigmt3.html can serve as a guide for selecting a basic

set of paint colours when lightweight is an important attribute.
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pigment specific gravity

specific

gravity pigments

1.4 arylide yellows

1.5 diarylide yellows
quinacridone violet
quinacridone rose
indanthrone blue

1.6 quinacridone red
naphthol reds
phthalocyanine blues
dioxazine violet

1.7 benzimidazolone yellows
perylenes
perinone orange

1.8 pyrrole reds
carbon [lamp] black
iron [prussian] blue

1.9

2.0

2.1 phthalocyanine greens

2.2

2.3 ultramarine blue
ultramarine violet
carbon [bone] black

2.4

2.5 aluminium hydrate (laking substrate)
manganese violet

3.0 raw sienna
raw umber

3.5 burnt sienna
burnt umber
cobalt violet
viridian

4.0 yellow iron oxide
titanium white
cobalt blue
cobalt teal blue

4.5 cadmium yellows

cerulean blue
cobalt tnranoise
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5.0 cadmium reds

red iron oxide

black iron oxide
transparent iron oxides
chromium oxide green

5.5 zinc white
6.0

Note: Specific gravity of synthetic organic pigments can
vary depending on the specific gravity of the substrate used
in pigment laking; a common substrate, aluminium hydrate,
is shown for comparison.

Sources: Handbook of Industrial Chemistry (1999);
Gettens & Stout, Painting Materials (1956); Artists'
Pigments (1996-2005); manufacturer data.

What Colour Should I Use?

Fortunately it is fairly easy to categorize full size aircraft and make general comments for each category.

In general we have active types like commercial airliners or military aircraft that spend most of their time outdoors
and more pampered types that lead a sheltered life mostly inside a hangar.

The latter types can be military or civilian and restored examples are possibly the most common. Often they exhibit
better than factory finish.

The outdoorsy types will be weathered by wind, rain and sun so the painted finish will fade, erode, be dirty
and perhaps have mechanical damage. Such factors can change the colour of painted surfaces. The top side of
horizontal surfaces are likely o be more affected than vertical surfaces and some paints will change quicker than
others. Perhaps the most dramatic example is the rapid weathering of high visibility colours like ‘Dayglo’ orange.

All aircraft have an original colour. It may be a military specification or be specified by a commercial fleet livery. The
original specification is a good starting point but one must be aware that expediency can bypass officialdom especially
during the course of a protracted war. World War 1 & 2 German warplanes are a good example. They may have left
the factory sporting an official finish but they would have had extra markings applied at the Jasta (WW1) or
Geschwader level including various personal markings. Eventually an aircraft may suffer damage and if it survived for
any length of time chances are it would be repaired using parts scavenged from other aircraft or repairs may not
have been painted ‘correctly’ especially if the correct colour was in short supply or not available. Official
specifications changed during the course of both wars so it often took some time before (if ever) the colour and
markings of a particular aircraft caught up.

How Do I Determine What the Correct Colour Should be?

Fortunately (?) warplanes in general are very popular amongst the plastic modelling fraternity and German
aircraft in particular are near to the top of the list. Many people have spent many hours researching the subject of
warplane colours and markings so there is an excellent chance of finding want you want to know on a plastic modelling
or even a flight simulator site.

Some recommendations are:
http://www.hyperscale.com/

http://www.simmerspaintshop.com/

http://www.cbrnp.com/sitemap.htm
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http://www.cybermodeler.com/index.shtm/#

http://aeroscale.webs.com/walkaround.htm

http://aircraftpaintingschemes.com/

http://www.ipmsstockholm.org/

http://www.aeroscale.co.uk/

You need to be wary of any colour expressed in RGB! format. There are ‘official methods for deriving RGB
values from a spectral analysis but few people have access to or understand that type of technology. RGB values
derived from typical computer monitors, scanners and printers are very much 'device dependent’. It is possible to get
accurate results but only with high quality equipment that is properly calibrated. High end inkjet printers can produce
results that are a close match to what appears on a computer monitor but the result may not be an accurate
representation of the original subject.

Real world colours, paints and pigments do not necessarily comply with the rigid gamut of the common digital 24-bit
colour system. Compromises are made by the recording and reproduction equipment at every step and even the file
format can influence the colour; e.g. JPG is often a low quality (lossy) format and the higher the degree of
compression, the more information is lost.

Be assured that low cost equipment is good enough for our scale modelling purposes provided some effort is put into

minimizing errors and compromises inherent in the technology. Specific recommendations will be forthcoming.

Difficulties and Differences When Using a Computer

The most basic things to understand are the difficulties and differences between what we will use to source
then apply colour to our model aeroplanes. The first thing is our computer monitor. TVs and computer monitors use
three colours, red, green and blue to create the images we see. These colours displayed at equal brightness combine
to form white light. Their absence is hominally black but in reality a darkish grey. Even in a darkened room, most TVs
or computer monitors will exhibit a dull glow. New technology that is appearing now (i.e. 2014) in the form of Apple
computer 'Retina’ displays and some of the new 4K TVs appear to be much better. The defining factor in the
equipment specification is ‘contrast ratio’, the bigger the number the better the blackness. Low cost monitors and not
so low cost laptop computers typically have a very low contrast ratio often less than 180:1 whereas the 2012 Apple
MacBook Pro with Retina display has been independently measured at 720:1 at maximum brightness. See:
htto.//www.macworld.co.uk/review/mac-laptops/macbook-pro-15-inch-retina-2012-review-336 3278/

The writer found this internet source which goes some way towards explaining the problem and how you may partly

solve it. See: Attp.//www.poynton.com/notes/brightness_and_contrast/index.htm/

This link came from here: Attp.//www.poynton.com/Poynton-color.htm/ which in turn came from here:

http://www.poynton.com/

It is difficult to have a computer or TV screen accurately represent real world colours because the red green blue
technology cannot display all colours a typical human eye can see. This diagram is representative of the difference:

! Red Green Blue
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The inner triangle represents the colour gamut (i.e. range) of typical CRT? RGB displays. LCD?® and Plasma
displays may be different. The inverted-U shaped locus boundary represents monochromatic light, or spectral colours
(loosely rainbow colours) that the normal human eye can see.

The diagram above came from here: Attp.//www.techmind.org/colour/

Some cheap computer monitors exhibit a colour caste that cannot be removed by user accessible adjustments. Such
equipment is OK for general computing work but not ideal for colour work, particularly if you are trying to judge an
on-screen colour that that you hope will appear the way you want on printed tissue paper.

Colour Models and Human Vision

Additive

Mixing red, green and blue light is called additive colour whereas inks, paints, pigments and everything object
around us exhibits subtractive colour. The subtractive colour you see is what is reflected back after the surface
absorbs part of the visible light spectrum. The quality of the visible light spectrum is also important when comparing
subtractive colours and that subject will be covered later.

? Cathode Ray Tube
3 Liquid Crystal Display
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The RGB colour model is a convenient means for representing colour. I't is often described as being directly
based on the colour receptors (cones) present in the human eye but in fact the cones are not specifically sensitive to
those colours.

There are two complementary theories of colour vision, the trichromatic theory and the opponent process
theory. The trichromatic theory, or Young-Helmholtz theory, proposed in the 19th century by Thomas Young and
Hermann von Helmholtz, states that the retina's three types of cones are preferentially sensitive to blue, green, and
red. The opponent process theory proposed by Ewald Hering in 1872 states that the (human) visual system interprets
colour in an antagonistic way: red vs. green, blue vs. yellow, black vs. white. The latter theory is used by the *CIE
L*a*b* colour model where L* represent 'lightness’, (i.e. black vswhite), a* is a scale of red vs green where O (zero) is
neutral grey, and b* is a scale of blue vs yellow with O being a neutral grey. Properly measured L*a*b* values are
considered to be device independent and tables of values are available from different sources for different
purposes. Some graphics software use internal mathematics to convert perceived RGB or HSV® values into L*a*b*
values but accuracy is limited by the quality of the RGB or HSV values. However the process can be useful for our
purposes as will be explained later.

You may like to learn more about this subject and how the human eye perceives colour by reading the
following: Attp://enm.wikipedia.org/wiki/Color_vision L*a*b* values are necessary if you intend to create your own colour

database for use in EasyRGB or OpenRGB as described in Tools and Aids, see page 20.

Subtractive

Inkjet printers mix four subtractive colours, cyan, yellow, magenta and black to mimic the image generated
by a computer. The inks are transparent so they rely on the reflective properties of the paper surface. The better
the surface whiteness, the cleaner and more intense the resultant colour. Quality photographic paper matched to the
properties of the ink will produce the best results whereas tissue papers are rarely bright white (often buff or
cream), have low reflectance and may absorb the ink in an adverse way producing a dull low intensity result. Depending
on circumstances that result may be a good match to the weathered surface of an active aeroplane but perhaps not
to a bright and shiny hangar queen. Obviously metallic finishes like silver dope cannot be simulated by an inkjet
printer but a printed primer colour may be useful. Airbrushed silver or aluminium paints look best when applied over a
blue, black or greyish undercoat. Black is the usual choice for plastic model builders but a lot of paint is needed to
get good coverage. The writer has found that a medium blue works well. Natural metal finished aircraft often exhibit
slightly different coloured panels. Subtle colour variations in the undercoat may show through a thin silver or
aluminium coat to simulate the effect. Plastic model builders often use a range of different metallic colours for the
same purpose but inkjet undercoats are likely to be lighter and cheaper.

Nuts and Bolts of Colour Determination

Information Sources

Colour information for an aeroplane may come from one or more of these sources:
e Colour photograph;
®  Artist rendition;
e Written description;
o Common names like red, white, green and so on;

o Specified as being (or like) a specific colour from a recognized standard or colour system.

4 Commission Internationale de [Eclairage (International Commision on Illumination)

% Hue Saturation Value
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Colour Photograph

Although colour photography has been around for the best part of 100 years, common usage did not happen
until well after WW?2. Colour photographs of aircraft taken before and during WW2 do (or did) exist but the advent
of digital photography and the Internet led to an explosion of photographs that are useful to the model builder. For
more information, see: Attp.//enwikipedia.org/wiki/ Timeline_of_photography._technology

Early colour photographs relied upon colour dyes which can degrade and often had a colour bias when new. Kodak
Kodachrome was reputedly an archival quality product and there may have been other competing brands of equivalent
quality. Later negative and transparency film products were in direct competition with the digital tidal wave and some
of them resorted to enhanced colour saturation to catch the consumer’s eye.

All of the above means you need to be careful about old colour photos. Any on the Internet were possibly scanned by
a consumer level scanner, which may have introduced further colour deviation.

Digital photographs can also be poor quality but there are many excellent examples on the internet taken by
professional or highly skilled amateurs. A bit of persistent searching should provide good photos for your project.

Artist Rendition

A good quality coloured 3-view drawing is an important attribute of many books in the writer's collection. But
no matter how good they look they are an interpretation of other information by the artist so it may pay to look for
supporting information. Many model aeroplane magazines feature coloured drawings that can be useful but you do
need to be aware of the quality of printing and the paper used. Older magazines often used newsprint quality paper,
which was not acid free so it yellowed with age. Modest colour adjustment of a scanned image may correct some of
that problem but the paper was unlikely to be white originally so do not push the adjustment to make the white areas
pure white. The software driving some scanners (e.g. Epson) can make automatic white balance corrections and the
scanner must be able to 'see’ both black and white to get the white balance correct. You may need to include a piece
of black paper if there is no significant black on the original artist rendition. Another option is to switch white
balance off and make some adjustments afterwards. You will need something better than Microsoft Paint to do this.

Written Descriptions

A simple colour description may point you in the right direction but it is hardly definitive. An example is the
writers Currie Wot project, (Dr John Urmston's G-ARZW). The Aeromodeller article, (Aircraft Described 140), says
the following:

“Painted red on all upper surfaces with white undersides this "Wot" carries black lettering...)

What red? Was the fuselage underside white? What about the wing struts and the undercarriage? Many internet
searches over a couple of years produced a few monochrome photographs (B&W) but two poor quality colour
photographs did not pop up until a few months back. The fuselage underside appears to be red, the struts black, the
undercarriage both red and black and the writer's best guess at the shade of red is something like 'Post Office Box’
red.

Much more useful written descriptions are those that specify a colour from a colour standard, colour system
or a particular paint manufacturer's colour range.
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Colour Systems

Colour systems are a series of colours often defined in discrete steps. SRGB and Munsell are colour systems
and many others have been suggested or are used currently or in the past as discussed on this web site:
http://www.colorsystem.com/?page id=5514lang=en

CIE L*a*b* is also a colour system but it is more a continuous spectrum than the sRGB or classic Munsell
systems. The classic Munsell system is based on the idea that there is a limit to the difference human vision can
identify between adjacent colours. The system specifies colours stepping out from a neutral grey until maximum
saturation is reached. The logic behind the spacing idea may be true but starting at a neutral grey and the division of
the colour spectrum was a logical but arbitrary decision to fit with certain artistic ideas dear to Albert Henry
Munsell. Equally valid are colours that fit between the classic standard colours and sometimes the Munsell notation is
used to specify such colours. This link will take you to a web page where you will find useful descriptions of the
Munsell and L*a*b* systems amongst others: Attp.//dba.med.sc.edu/price/irf/Adobe_tq/models/mainhtm/

Other commercial colour systems that you may come across are the Methuen system and the Pantone system.
Sometimes people will compare a colour to one in the Pantone system. This may be OK in private discussion but
Pantone colours are protected by copyright. A colour is either a Pantone colour or it is not. People have been taken to
court over this so don't do it. You may come across a reference to a colour from the Pantone system and it can be
resolved for your model building purpose without expenditure on expensive Pantone materials, as will be explained
later. Just don't describe the colour as a near or modified Pantone colour, ‘cos it ain't’ a Pantone colour. Use a colour
specification like L*a*b* or Munsell coordinates instead.

Although often specified in British publications, the Methuen system is next to useless for modellers
because it is based upon a book that has not been in print for a long time, (1963, 1967, 1978), and we need some sort
of connection between the materials we use and the colours in the book. The third edition (1978) does list CIE xyY
coordinates for certain colours and it may be possible to use that information. It also lists Methuen equivalents to
the BS4800 colour standard which is still current. Another excellent guide is the IPMS Colour Cross-Reference
Guide by David H Klause which unfortunately is also out of print.

Colour Standards

There are many of these and their basic characteristic is a lack of logical connection between colours in the
entire range. They often came about because of some government or other official need to specify a colour for items
of equipment such as vehicles, postal letterboxes and so forth. Examples are RAL, Federal Standard 595, BS381C,
and AS2700.

What Does a Particular Colour Look Like?

You do need an official colour card if you want to mix an exact match to a colour from a particular standard
or colour system but there are other methods for getting close enough for modelling purposes. Fortunately there are
resources on the Internet that will allow us to bypass the need for an official colour card and still get a
recommendation for a suitable available colour or colour mix that will be close.

There are many web sites that offer online representations of colour standards and systems and some of
them can be printed. Such an approach has all of the limitations already mentioned but you may be happy with that.

A better way is to get official or at least professionally measured L*a*b* data for the colour standard or system.
The L*a*b* data can then be used in some software for comparing or creating colours.
The following are online resources identified and used by the writer:
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1. htto//www.e-paint.co.uk/

These people sell official colour samples but more importantly for our purposes the web site provides L*a*b*
values for the following:
e  RAL Classic, Design, and Effect standards;
. British Standards 4800/5252, BS 381 C, BS 2660, BS 5252, plus other BS colours;
e  Pantone® Coated and Uncoated:;
*  Australian Standard;
¢  Federal Standard FS595;
e Plus others that are not likely to be of use to a model aeroplane builder.
2. http://wallkillcolor.com/
Wallkillcolor provides a table of L*a*b* values for the classic Munsell system plus software (CMC) for Windows

computers that will generate L*a*b* values for any Munsell system values, classic or otherwise. The table of L*a*b*
values is free but the software is not. Currently the basic version costs US$9-95 per annum, January 1" to
December 31°'.

You may have noticed the e-paint web site says:
" The L* a* b* (together with the corresponding HLC, RGB and CYMK) values are based on various measurements using
D65 light with a standard observer according to CIE 1964. They are not necessarily the L* a* b* figures intended by
any standard and should therefore only be used as a guide.
The colours depicted are also for guidance only. The displayed colour will depend on your monitor and browser and
pear! or metallic colours cannot be shown adequately. The finished colour, therefore, may not be as shown here.
The sRGB conversion system used is IEC 61966:2-1 D50 adapted which may differ from other conversions.”, and;
The Wallkillcolor web site says:
*Illuminants C-2 (standard), D65-10 & D5000-2
Conversion to D65-10 and D5000-2 is based on a SRGB transformation of the white points’, and;
“Conversion is based on ASTM D1535 tables."
These statements tell you two things:

1. The L*a*b* values provided are not official; and

2. The'standard observer' used and how measured or generated values are converted.
This web site provides a concise definition of the two 'standard observers' in common use:

http.//www.konicaminolta.com/instruments/knowledge/color/part4/01Lhtml The rest of the web site may provide more

information than what you want to know.

Tlluminates

D65 6500K Daylight, which is slightly blue white light

c-2 1931 standard daylight illumination (6500K) with a 2° viewing angle
D65-10 6500K illumination with a 10° viewing angle

D5000-2 5000K illumination with a 2° viewing angle

All of this illuminant stuff is a can of worms. Unfortunately there is no universally accurate model so all of
these are used. If possible, it is best to compare colours using the same illuminant. D6500K is probably best because
it is similar to bright sunlight reflected off a clear southern sky, which is something reasonably accessible for us in
southern Australia. Some software allows you to change the illuminant for a given colour. The quoted L*a*b* values
will change but usually not a huge amount, probably well within the accuracy of our usual modelling techniques.

These links will provide more information than what you may want to know:
http://enwikipedia.orqg/wiki/Standard illuminant
http.//enwikipedia.org/wiki/CIE Standard Illuminant D65
http://dba.med.sc.edu/price/irf/Adobe tq/models/cie.htm/
http://enwikipedia.org/wiki/CIE 1931 color space
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Tools and Aids

Commercial colour cards found in paint stores can be very handy if you can get up close to the full size
aeroplane. Be certain to do the colour comparison in good light, not strong sunlight or shadow. Colour cards that do
not have a white border are best. The bigger, the better, because it will be easier for you to compare the card to the
surface of the aeroplane.

Colour Comparison Software

The writer uses and recommends OpenRGB which (unfortunately) is for Windows only.
See: http.//www.logicol.com/index.php?X=ORGB

The advantage of OpenRGB is that you can create your own colour databases of paints, inks and even coloured tissue
paper.

Another program called EasyRGB was a Logicol® product but the rights have been sold to another developer.
There is an online version but you cannot use your own colour datebase(s). An earlier version of EasyRGB did allow this
so with luck the new stand-alone version will also.

See: Attp:.//www.easyrgb.com/

Apparently the developers are rewriting the software to make a stand-alone version available for Apple Mac,
Linux and Windows.

Colour Picking Software

This web site is likely to be the most useful for most readers:
http://scalemodeldb.com/paint

Tt allows you to upload a colour photograph or colour sample and then get a list of commonly available model paints
that are a close match to the sample.
Some other way of picking colours is needed if you want to use OpenRGB. There are many free or shareware colour
pickers available on the Internet that allow you to pick pixels on any part of your computer monitor. Get one that
allows you pick the average colour of a 3x3 or preferably 5x5 pixel block. Single pixel picking is unreliable because
neighbouring pixels are rarely the same colour, particularly in a jpg image.
Image editing software like Adobe Photoshop or Serif PhotoPlus X6 feature a suitable colour picker and GIMP (for
Windows and UNIX) may also have one.

The writer has found this colour picker useful: Attp.//dtpstudio.de/colors/ It is available for both Apple Mac

and Windows computers. The help system is in German but the software is fairly intuitive to use.

Colour Mixing Guides

Once again our plastic modelling friends come to our rescue in the form of Urban's Colour Reference Charts
Part I. for military aircraft.

See: Attp://www.ipmsstockholm.orq/colorcharts/colorcharts.asp

First you need to read 'Using the charts "

See: http://www.ipmsstockholm.orq/colorcharts/stuff_enq_colorcharts_using.htm

Then go to the chart for the country of interest to find out the closest FS595 colour and then go to:
http://www.ipmsstockholm.org/colorcharts/stuff eng colorcharts fs.htm

to get suggested colour mixing information using standard model paints.

® An Ttalian colour consulting company.

Page 20



This link is also worth a look:
http.//ipmsstockholm.orq/magazine/2006/01/stuff_enq_tech_fsserver.htm

and you may find information here that will help you with your military project:
http.//ipmsstockholm.orqg/helpdesk.asp#color_charts

It is worth downloading the 'Ultimate Model Paint Conversion Chart' from here if you prefer to use standard model
paints: Attp.//www.paint4models.com/index.htm/

but be aware that mixes of nominally the same paint from different manufacturers will probably behave differently.
There are many more charts, tips and such like on the Internet, particularly for military models.

If artist colours are your preference than you may find one of these useful:

M_ Macgic PALETTE" Col MixXING GUID
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They come in two sizes and are available from many artist suppliers in Melbourne but it is up to you to
determine which of the mixes is like your target colour; and, again nominally the same colour from different
manufacturers are likely to behave differently in mixes.

For guidance in using these charts, see:
https.//www.youtube.com/watch?list=PL2131F7A8611E95AD&v=r5L dZ TEMbU4
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Computer Software Guides for Mixing Colour Paint

Besides taking a colour chip to your local paint shop and asking them to mix a matching colour for you, the
writer has found only two programs that are worth bothering with:

Golden Virtual Paint Mixer: Attp.//www.goldenpaints.com/mixer which operates inside your web browser, and;

Color2Drop by Zsolt: Attp://www.ing.unibs.it/~zkovacs/color/color2drop/color2dropE.htm/

The Golden Virtual Paint Mixer appears to use a database of pre-determined mixes. Only three colours can be mixed
at any time and it does have a facility for uploading a colour sample. The recommended mixes may not be an exact
match to your sample and (haturally) the paints are from the Golden product range.

Color2Drop uses spectrographic information measured of f actual paint samples. The paint database includes
a number of manufacturers including Golden but it is not comprehensive. The software is a hobby project of Zsolt M.
Kovacs-Vajna, Professor at University of Brescia so it may never be as comprehensive as a commercial project.

Worked Examples

(This section will be complete in the final version available on request from Paul Butler after the November 2014,
VFFS General Meeting.)
Email: pgbrol6b@tpg.com.au Please note it is lowercase L, not numeral 1

Paul can also assist you with OpenRGB and some colour databases.
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